HOLTEK

HT9242A/B/AL/BL/CL/DL

12-Memory Tone/Pulse Dialer

Features

Universal specification

Operating voltage: 2.0V~5.5V

Low standby 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

General Description

The HT9242 series tone/pulse dialers are CMOS
LSIs for telecommunication systems.

The HT9242 series are offered in various pack-
ages from 22-pin DIP to 28-pin DIP. The 22-pin
DIP version is suitable for low cost applications,
while the 28-pin DIP version has versatile func-
tions such as: Hold-line, Hand-free, IDD lock

Selection Table

Patent Number: 86474, 113235(R.0.C.), 5424740(U.S.A.)

5x5 keyboard matrix

Make/Break ratio control

3.58MHz crystal or ceramic resonator
Hand-free control

Hold-line control

Pause, P—T can be saved for redialing
Keytone function

Lock function

CD key

Memory number: 12 memories

and LCD dialing number display interface, all
of which are suitable for feature phone applica-
tions.

The HT'9242 provides SA, Redial and 10 two-touch
memory dials for speed dialing in either pulse or
tone mode.

Fundtion| Mermor cnd Flcsh Tone Inter-
Didii Y Tdd-i ImI'CfD F Hc;.h Time P;::e Durction|TonePcuse Ft}noc;::(m Pockeoe
Item ng ne ree errace| Funaion m) . (ITS) (ITS)
SAR — — — Contrd  [98800600 N Q1 Q1 — 22 DIP
HT9242A |\ am
SAR — | — Conrd |98800600| N 21 21 — |24DIP
HT9242B | \ 1y o
SAR — — — Conrd (98800600 N Q1 Q1 Y
HT9242AL NO~ND 22 DIP
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HT9242BL| \ o\ | — N — Conird (98800600 N N 91 v 24 DIP
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Pin Assignment

c11 ~ 22 AR5
ctz202 21 R4
c3Os 20 A R3
ca]4 19[AR2
vss s 18 [RT
x1[]6 17 @A vDD
x27 16 [J M/B
XMUTE []8 15 O TEST
HKS ¢ 14 [ MODE
po1o 13 [ MUTE
DTMF ] 11 12 KT
HT9242A
- 22 DIP
o upwm
cz0z 23R4
c3Ods 22AR3
ca]4 21 AR2
vss s 20 ART
x1[6 19 [ vDD
x2Od7 18 [ m/B
XMUTE 8 17 [ LOCK
HKS 9 16 [J MODE
POO10 15 [J MUTE
DTMF ] 11 14 [OKT
HFI12 13 [ HFO
HT9242BL
-24 DIP

Keyboard Information

c3

ez

HKS

ci ~ [R5
[o7] m 23 R4
c3gs 22 AR3
ca4 21 ARz
vss 5 20 ART
X116 19 [ vDD
x2 7 18 [ M/B
XMUTE 8 17 @TEST
HKS 9 16 [d MODE
PoOO10 15 [ MUTE
DTMF 11 14 @AKT
HFI12 13 [ HFO
HT9242B
— 24 DIP
ol Y b
cz20z 23R4
c30s 22 AR3
ca]4 21 AR2
vss s 20 ART
x1 6 19 [ vDD
x2d7 18 [ M/B
XMUTE []8 17 [ TOCK
HKS 9 16 [1 MODE
PO10 15 [ MUTE
DTMF 11 14 [AKT
pouTt 12 13 [d CLOCK
HT9242CL
- 24 DIP
2

c11 ~ 22 AR5
ca2O2 21 R4
[ecim ] 20 A R3
caf4 19[AR2
vss[O5 18 [ R1
x1C]6 17 [ vDD
x2Od7 16 [ M/B
XMUTE 8 15 [1 LOCK
HKS 9 14 [ MODE
po10 13 [ MUTE
DTMF 11 12 KT
HT9242AL
- 22 DIP
HDI O ~ 28 [1HDO
[GR=p 27AR5
cz2 s 26 [ R4
T34 25[R3
c4a0s 24[R2
vss Oe6 23[@ART
X1z 22 [ vDD
x2 Os8 21 O M/B
XMUTE g 20 [ALOCK
HKS O 10 19 [ MODE
PG O 11 18 [ MUTE
DTMF 12 17 @ KT
HFI 13 16 A HFO
DOUT 14 15 [J CLOCK
HT9242DL
- 28 DIP
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Block Diagram

v |J o4
N »() DOUT
FSM Control P Check 1
% Gl L Fsu_f—p»{ Control [ | v cLock
E Key ? J E
! WRM o] Tore [ || Tone > O'
i Column Fuﬁggon Counter P SRAM "l Encoder || Out T DTMF
C4 QP —» Encoder P
—Dlml—b C rt Pulse P O
:I onverter |—> u
f Out —’O_ MUTE
RT Q@&» e T —»Q XVUTE
} Encoder ¢ i
H Key Row | i
! T 4 4—O HKS
RS Q4] [ Flash | |Mode In| HD/HF [€—Q HFT
Debouncg Clock t <—O= HDI
y Control ' HDO
A ) A 4 - A Keytone _>Q HFO
X1 (?_’ Divider Clock = M/B Timer Generator —O MODE
- Generator H
X2 Od— I
= o g O é 5
TEST M/B LOCK KT
Pin Description
Pin Name | I/O Internf.xl Description
Connection
These pins form a 5x5 keyboard matrix which can perform
keyboard input detection. When on-hook (HKS= high) all the
pins are set high. While off-hook the column group (C1~C4)
remains low and the row group (R1~R5) is set high for key
input detection.

—_— = An inexpensive single contact 5x5 keyboard can be used as an

Ci1~C4 CMOS . . . .

R1-B5 1/0 IN/OUT input device. Pressing a key connects a single column to a
single row, and actuates the system oscillator that resultsin a
dialing signal output. If more than two keys are pressed at the
same time, no response occurs. The key-in debounce time is
20ms. Refer to the keyboard information for keyboard
arrangement and to the functional description for dialing
specification selection.

The system oscillator consists of an inverter, a bias resistor

X1 I and the necessary load capacitor on chip. Connecting a
standard 3.579545MHz crystal or ceramic resonator to the X1

OSCILLATOR and X2 terminals can implement the oscillator function. The

X2 ) oscillator is turned off in the standby mode, and is actuated

whenever a keyboard entry is detected.
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Pin Name

0o

Internal
Connection

Description

XMUTE

CMOS OUT

XMUTE is a CMOS output structure pulled to VSS during
dialing signal transmission. Otherwise, it remains "high".
XMUTE is used to mute the speech circuit when transmitting
the dial signal.

HKS

CMOS IN
Pull-High

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 (ﬁ: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 standby

mode and ready to receive the key input.

CMOS OUT

This pin is a CMOS output structure which by receiving the
HKS and HFO signals, control the dialer to connect or
disconnect the telephone line.

PO outputs a low to break the line when HKS is high (on-hook)
and HFO is low (hand-free inactive). PO outputs a high to
make the line when HKS is low (off-hook) or HFO is high or
HDO is high.

During the off-hook state, this pin also outputs the dialing
pulse train in pulse mode dialing. While in the tone mode, this
pin is always high.

MODE

MUTE

CMOS IN

CMOS OUT

This is an input pin used for dialing mode selection, either
Tone mode or Pulse mode, 10pps

MODE=VDD: Pulse mode, 10pps

MODE=VSS: Tone mode

During pulse mode dialing, switching this pin to the tone mode
changes the subsequent digit entry to tone mode. When the
chips are in tone mode, switching to pulse mode will also be
recognized.

MUTE is a CMOS output structure pulled to VDD during Tone
(DTMF) output transmission. Otherwise, it continuously
remains "low".

CMOS IN

This is a Make/Break ratio selection pin in pulse mode.
Otherwise, it has no function.

M/B=VDD: Make/Break ratio is 40/60

M/B=VSS: Make/Break ratio is 33/66

DTMF

CMOS OUT

This pin is active only when the chip transmits tone dialing
signals. Otherwise, it always outputs a low. The pin outputs
tone signals to drive the external transmitter amplifier circuit.

The load resistor should not be less than 5kQ.
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Pin Name

0o

Internal
Connection

Description

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 recommended for input
debouncing. The pull-high resistance is 200kQ typ.

HDO

CMOS OUT

The HDO is a CMOS output structure. Its output is toggle-
controlled by a negative transition on HDI. When HDO is
toggled 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 HT'3810 series melody generators to produce a hold-
line background melody. Refer to the functional description for
the hold-line function.

HFI

HFO

CMOS IN
Pull-High

CMOS OUT

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

An external RC network is recommended for input
debouncing.

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

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

bouT

NMOS OUT

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

CLOCK

NMOS OUT

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

KT

CMOS OUT

Keytone output pin. Outputs a 1.2kHz tone carrier when any
key is pressed in the pulse mode or when the function keys are
pressed in the Tone (DTMF') mode.

TEST

CMOS IN

For IC test only. TEST=VDD for normal operation
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Internal

Pin Name | T/O . Description
Connection
This is a three-state input-output pin, used for controlling long
CMOS distance call function with a lock-switch.

LOCK 1/0 IN/OUT LOCK=VDD: Normal dialing
LOCK=0OPEN: “0, 9” is inhibited for use as the first key input
LOCK=VSS: “0” is inhibited for use as the first key input

VDD I — Positive power supply, 2.0V~5.5V for normal operation

VSS I — Negative power supply

Approximate internal connection circuits

CMOS IN/OUT NMOS OUT CMOS IN CMOS OUT CMOS IN

Pull-High
VDD VDD g

- oo |

S e -

OSCILLATOR
x1|:|——[>iIf| X2
AW
ZOPJ__ 10M 10P

$H
Sall
mSH

Absolute Maximum Ratings*

Supply Voltage ......ccccoeveveevnniennnes —0.3V to 6V Storage Temperature ............... —50°C to 125°C
Input Voltage .................. Vss—0.3 to Vpp+0.3V Operating Temperature ............. —20°C to 75°C

*Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. These are stress ratings only. Functional operation of this device at
these or any other conditions above those indicated in the operational sections of this
specification is not implied and exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

6 3rd Dec 97



HOLTEK i ‘

HT9242A/B/AL/BL/CL/DL

Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

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

Vbp Operating Voltage — — 2 — 5.5 A\

Pulse | Off-hook — 0.2 1 mA
Inn Operating Current 2.5V Keypad entry

Tone |No load — 0.6 2 mA
IsTB Standby Current 1V ;)II;-?I?E:; no load — — 1 HA
VR Memory Retention Voltage | — — 1 — 55 A%
Ir Memory Retention Current| 1V | On-hook — 0.1 0.2 HA
ViL Input Low Voltage — — Vss — |02Vpp| V
Vi Input High Voltage — — 0.8Vpp| — VbpD A%
Tomxm ?/IXII:/I—%EI]*I]I, iz{}r,lc,};)c urrent 2.5V | Vog=2V -1 — — mA
ToLxMm %’ i}l{}gT%l;rrent 2.5V | VoL=0.5V 1 — — mA
THKS HKS Pin Input Current 2.5V | VEKS=2.5V — — 0.1 LA
Ror | HFI Pull-High Resistance |2.5V | VEF=0V — 200 — | kQ
REDI | HDI Pull-High Resistance |2.5V | VEDI=0V — 200 — | kQ
Roxs | HKS Pull-High Resistance | 2.5V | VERS=0V — 1 — | MQ
Tr1 Flash Time for F1 Key — — — 98 — ms
Tr2 Flash Time for F2 Key — — — 300 — ms
Trs Flash Time for F3 Key — — — 600 — ms
ToH1 Keypad Pin Source Current |2.5V | Vog=0V —4 — —40 HA
ToLt Keypad Pin Sink Current |2.5V | VorL=2.5V 200 400 — pA
ToH2 HFO Pin Source Current 2.5V | Vou=2V -1 — — mA
IoLe HFO Pin Sink Current 2.5V | VoL=0.5V 1 — — mA
Ious HDO Pin Source Current |2.5V | Vou=2V -1 — — mA
Iors HDO Pin Sink Current 2.5V | Vor=0.5V 1 — — mA
Trp Pause Time After Flash — | Control key — 0.2 — s
Trp Ezgiszfl?ni:e for One-key — | One-key redialing — 0.6 — s
Tpp Key-in Debounce Time — — — 20 — ms
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Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpD Conditions
TKTD Keytone Delay — — — 20 — ms
TKTR Keytone Release — — — 20 — ms
Break Time for One-key - .
TBRK Redialing — | One-key redialing — 2.2 — s
Fosc | System Frequency — | Crystal=3.5795MHz | 3.5759 [3.5795|3.5831 | MHz

Pulse Mode Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

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

Iron PO Output Source Current | 2.5V | Vog=2V 0.2 — — mA

IpoL PO Output Sink Current 2.5V |Vor=0.5V 0.2 0.6 — mA
MODE pin is connected

PR Pulse Rate — |to VDD — 10 — pPpPs
M/B=VSS — | 3366 —

M/B Make/Break Ratio — %
M/B=VDD — | 40:60| —
M/B ratio=40:60 — 40 —

TpDP Pre-digit-pause Time — ms
M/B ratio=33:66 — 33 —

Tmp Inter-digit-pause Time — | Pulse rate=10pps — 800 — ms
M/B ratio=33:66 — 33 —

T™ Pulse Make Duration — ms
M/B ratio=40:60 — 40 —
M/B ratio=33:66 — 66 —

T Pulse Break Duration — ms
M/B ratio=40:60 — 60 —
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Tone Mode Electrical Characteristics (Fosc=3.5795MHz, Ta=25°C)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
VbbD Conditions
VTde DTMF Output DC Level — — 0.45Vpp| — |0.7VpD A%
IroL DTMF Sink Current 2.5V | Vprmpr=0.5V 0.1 — — mA
Vrtac DTMF Output AC Level — | Row group, R1,=5kQ 0.12 0.155| 0.18 | Vrms
RL DTMF Output Load 2.5V | THD<-23dB 5 — — kO
Acr Column Pre-emphasis 2.5V | Row group=0dB 1 2 3 dB
THD | Tone Signal Distortion 2.5V | RL,=5kQ — -30 -23 dB
TrMmiN | Minimum Tone Duration | — | Auto-redial — 91 — ms
Trrem %/I;lrirenum Inter-tone — | Auto-redial — 91 — ms

THD (Distortion) (dB) = 20 log (V' V1% + V2% + __ +Vn? /V Vi® + Vh? )
Vi, Vh: Row group and column group signals
V1,V2, ... Vn: Harmonic signals (BW=300Hz~3500Hz)

Functional Description

Keyboard matrix

C1~C4 and R1~R5 form a keyboard matrix. Together with a standard 5x5 keyboard, the keyboard
matrix is used for dialing entries. The keyboard arrangement for the HT'9242 series is shown in the

Keyboard Information.

Tone frequency

Tone Name Output Frequency (Hz) % Error
Specified Actual

R1 697 699 +0.29%
R2 770 766 —0.52%
R3 852 847 —0.59%
R4 941 948 +0.74%
C1 1209 1215 +0.50%
Cc2 1336 1332 —0.30%
Cc3 1477 1472 —0.34%

Note: % Error does not contain the crystal frequency drift
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M/B ratio selection table

Tone duration and pause in redial function

Pause and P—T duration table

Tp (sec) Tp_T (sec)
3.1 3.1
Pulse number table
Keypad Output Pulse Number
Digit Key Normal N
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
0 10
#/T P>T
# Ignored

M/B Pin M/B Ratio (%) Parameter Symbol | Typ. | Unit
VDD 40:60 Minimum Tone
Duration Trvm 91 ms
VSS 33.3:66.6
t1?/[1n11];1um Inter- Trrpy 91 ms
Flash function/time (duration) selection table one Fause
KevIn Flash Flash Time Cycle Time Tc 182 ms
y Function (Tr)
F1 Control 98ms Hand-free function operation
F2 Control 300ms ¢ Hand-free fu'nctlon exeCI?tlon '
When HFO is low, a falling edge triggers the
F3 Control 600ms HFT, enabling the Hand-free function (HFO

becomes high).

¢ Reset Hand-free function
When HFO is high, the Hand-free function is
enabled and can be reset by:
+ Off-hook
+ Applying a falling edge to HFL
+ Changing the HDO pin from low to high

* Hand-free function table

Current State Input Next State
HKS |HFO | HDO | HDI | HFI | HKS | HFO | HDO
H|L| X | H|H/|A/| L | Ao
H|L|X|H|{§ |a| H| L
H| H| X |H|J |aAn| L | 4
H| X |L|H|H|L|L]|L
L|L|X|H|H|A| L | An
L|L|X|H| |an|H| L
L|H|L|H|J |An| L | An
L|X| X | H|H| H/| A | An
X | x| L |3 |H|a| L | H

H: Logic HIGH X: Don't care
L: Logic LOW An: Unchanged

f : Rising edge
1: Falling edge
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Hold-line function operation

* Hold-line function execution
When HDO is low, a falling edge triggers HDI,
enabling the Hold-line function (HDO be-
comes high). The XMUTE remains low when
HDO is high.

* Reset Hold-line function
When HDO is high, the Hold-line function is
enabled and can be reset by:
+ Off-hook
+ Applying a falling edge to HDI
¢ Changing the HFO pin from low to high

¢ Hold-line function table

Current State Input Next State
TIKS |HDO| HFO | HFT | HDI | HKS | HDO| HFO
H|L| X | H | H/|A | L | An
H|L|X | H|} |A|H L
H|  H|L|H | } |An| L | An
H|X|X|H | H|L|L|TL
L|L|X|H|H/|A]|L/|A
L|L|X|H |} |an|H| L
L|H|L|H } |an| L | A
L|X | X | H | H/| H/| An| An
X | x| L |3 | H|Aa|L]|H

H: Logic HIGH X:
L: Logic LOW An: Unchanged

Don't care f : Rising edge

1 : Falling edge

DOUT BCD code

When dialing, the corresponding 4-bit BCD
codes are serially presented on DOUT from
MSB to LSB. The data of DOUT is valid at the
falling edge of the CLOCK pin.

11

The following table lists the BCD codes corre-
sponding to the keyboard input.

Key-In | BCD Code | Key-In | BCD Code
1 0001 8 1000
2 0010 9 1001
3 0011 0 1010
4 0100 *T 1101
5 0101 # 1100
6 0110 F 1011
7 0111 P 1110
Key definition

0,1,2,3,4,5,6,7,8,9 keys
These are dialing number input keys for both
the pulse mode and the tone mode operations.

. 3 /T
This key executes the P—T function and waits
a Tp_T duration in the pulse mode. On the
other hand, the #/T key executes the * function
in the tone mode.

. #
This is a dialing signal key for the tone mode
only, no response in the pulse mode.

¢ SA
Pressing this key can save the preceding dialing
telephone numbers. The saved number is
redialed if it is pressed again. SA will also redial
the saved number if it is the first key depressed
at the off-hook state. During the dialing signal
transmission, the SA key is inhibited.

¢ P
Pause key. The execution of this key pauses

the output for the Tp duration. Tpis 3.1
secs.
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* F1~-F3

The flash keys are control keys. Pressing the
F1~F3 keys will force the PO pin to be “low” for
the Tk duration and is then followed by Trp (sec).

Key-In Flash Time
Fi 98ms
F2 300ms
F3 600ms
*R
Redial key. Executes redialing as well as one-
key redial function.
e MT

The MUTE and XMUTE pin output will be
toggled when the MT key is pressed.

s ST
Store key. The execution of this key actuates
the store memory function with (or without)
dialing output. During the dialing signal
transmission, the ST key is inhibited.

*A
Auto key. When this key is pressed before
pressing any of the digital keys (0~9) it exe-
cutes the two-touch memory dialing func-
tion.

* CD
Call disconnect key. When pressed, the chip
will reset to its initial state.
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Keyboard operation

The following operations are described under an on-off-hook or on-hook condition with the hand-free active
condition.

e Normd dding
— Pusemooe — Tonemocke

(@ without /T (@ without =T
Keyboaord ineut: [D1] [B2] ... Keyboordineut: [D1] [B2] ... [Dn]
Didingoutcut: D1 D2...Dn Didingautout: D1 D2...Dn
RMDI D2..Dn RM D1 D2..Dn
SAM Unchonged S AM Unchonged

© with =T © with = T
Keyooardineut: [B11[D2] ... Bl [+ BTl ... Keyooordingut: [571 [02] ... Dol 71 Dol ...

[Ord O
Didingoutout: Q1 D2... Dn Te—1 Do+l .. Dm Didingoutput: D1 D2...Dn * Dn+1 ... Dm
Puse Tore RM: D1 D2 ... Dn # Drwl...Dm

RM DI D2..Dn #T Dr+1...Dm S AM: Unchonged
SAM: Unchonged

Note: T he noxirmum copadty of the RMmemory is 32 dgts. When more than 32 dgts areentered thesignd is
frans ritted out the redd fundiionis inhikitec

e Redd
— Pusemocae - Tonemoce
(@ without * /T (@ without * /T
RMaontert: D1 D2 ... Dn RMcontert: D1 D2 ... Dn
Keylooard ingut: Keylooord ingut:
Didingoutcut: D1 D2...Dn Didingautout: D1 D2...Dn
RM Unahenged RM Unchenged
SAM Unchonged SAM Unchonged
© with =T © with =T
RMaorttent: D1 D2 ... Dn /T Dn+1 ... Dm RMaontent: D1 D2...Dn =/ Dr+1 ... Dm
Keytooord input: Keytooard ineut:
Didingoutaut: QT D2 .. Dn Te—1 Ot .. Dm Didingoutcut: D1 D2...Dn * Dn+1 ... Dm
Puse Tore RM Unchonged
RM Unchonged SAM Unchenged
SAM Unchonged
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o One-key redd

— Pulsemoae
(@ without /T
Keyboardingdt: (D1 [O2] ..
Didingoutout: D1 D2 ... Dn TBRK TRP
D1 D2 .. Dn
RM D1 D2..Dn
SAM Unchaonged
®© wiih /1
Keytoordineur: (O] [B2] ..
D[R]
Q ..,Dm

Didingautput: Q1 D2... BN Tr—T DN+1 .
Pulse Tone

Terk Tre Q1 D2 ... DNTpP-t

Puse
Do+l .. Dm
Tone
RM D1 D2..Dn #/T D1 ...Dm

SAM: Unchonged

- Tonemoce
(@ without /T
Keybeardinput [D1] [D2] ...
Didingoutout: D1 D2 ... Dn Terk TrP D1 D2

.. Dn
RM DI D2..Dn
SAVE Unchonged
© with =T
Keyboordineut [B1] [B2] ..
B[R]

Didingoutout: D1 D2... Dn * Dn+1... DM
Terk Trp D1 D2...Dn * D1
. Dm
RM D1 D2..Dn * Dn+1...Dm
SAM Unchonged

Note: If the dding number exasecs 32 dgts, reddingis inhibitedond PO=VDD

o SA oy
— Pulsemoce

(@ without =T
Keytoordinput: [D1] [32] ... [Bn] [R]
Didingoutput: D1 D2 ... Dn
RM D1 D2..Dn
SAM: D1 D2..Dn

© with = /T
Keyboordinpur: [O1] [O2] ... [Oo] (/] [Ot] ..

DA

Didingoutout: QT D2.. Dn Te—T Dot

1..Dm
Puse Tone
RM D1 D2..Dn =/ Dn+1..Dm

SAVE D1 D2..Dn #/1 D+l ... Dm

- Tonemooe

@ without =T
Keyboordinput: [B1] [2] .. [Bnl [R]]
Diding cutpur: D1 D2 ... Dn
RM: D1 D2...Dn
SAVi D1 D2..Dn

© with =T
Keypoordineur [D1] [O2] ..

D sA

Didingoutedt: D1 D2...Dn = Dr+1 ... Dm
RM D1 D2...Dn * Dn+1 ... Dm
SAMD] D2..Dn #* D+l ... Dm

Note: T he moximum aopodty of the RMmemory is 32 dgits. When marethon 32 dgifs dus the "S A" key
are entered the SAVE fundion will not e executed, and dl the existing datain the save memaory

will nof e chaonged
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HOLTEK ; ; HT9242A/B/AL/BL/CL/DL

e SAdding
— Pusercce — Tonermace
(@ without = /T (@ without #/T
SAVcorfet: D1 D2 ... Dn SAMaontert: D1 D2...BPn
Keyboordineut Keyboord inpdt
Diding cuteut. D1 D2.... Dn Didingcuteut. D1 D2 ... Dn
RM Unchonged RM Unchanged
SAVI Undhonged SAVE Unchonged
O with * /T © with = /T
SAMaontent: D1 D2...Dn =T Dn+1...Dm SAMaontert D1 D2...0n * Dn+1...Dm
Keytoordimput Keytooard imput
Didingoutout Q1T D2... DN Tp»T Dp+1 ... DM Didingouteut: D1 D2...Dn * D1 ... Dm
Pulse Tone RM Unchenged
RM Unananged SAM Unchonged
SAMI Undhanged
o Memory stare
(@ withaut dding cuteut
Keyeoardtineut STGIIE - BIETIE]
Diding outeut:

Ma D1 D2 ... Dn
RMt D1 D2 ... Dn
SAMt Undhanged
(9 with dding cuteut
Keyboordinput: .. DAETIETI]
Didingauteut D1 D2... Dn
Mo D1 D2 ... Dn
RMt D1 D2 ... Dn

SAVI Undhonged

Nofe: If the ddingnumoer excsecs 32 dgts, the mermory stareis inhitdited

However, if the dding number is nat more thaon 32 dgts the memory will store amox. of 16 dgts
Mo=NVD~-VR, =00

o Memory dding

Moaortert D1 D2... Dn
Keytoordineut: [A] [l
Didingoufcut D1 D2... Dn
Ma Unchenged

RM D1 D2..Dn

SAMt Unchonged

Noret Mo=NO~MR, =0~
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e Chaindding

M1 cortertt: D1 ... Dl

M2 contert: DI+1 ... Dk

Keyooordineut: D1/D2IRII[AI[T][A][2]
Didingauteut: D1 D2 D3 Dm+1 ... DI Di+1 ... Dk
M1 AVR: Unchonged

RM D1 D2 D3 Drmw1 ... DI DI+1... Dk

SAVI Unchenged

Note: The maximumaopadty of the RMmemary is 32 dgts. When the dding numoer excsecs 32 ddits,
reddingis inhiltited cnd PO=VDD

e Flcsh

Keykcordinput: [RI[D2] ... .. B
Didingaoutodt D1 D2 ...Dn TF Tre Dn+1... Dm
RM Dn+1 ... Dm
SAMt Unchenged

Note: Tr: kreck aficshtime
F: oy onedftheF1~F3

e Pase

Keyboardinput: (DI1[D2 ... Ol (P10t ... Bl
Didingoutout D1 D2...Dn T D1 ... Dm
RM D1 D2..Dn P Dn+1...Dm

S AVt Unchenged

e Nofe:

RM Redd memory

SAM Save ddingmemary
DID2..Dn 0~

D+l ... D O~9, =, #
Dmit1 ... DI: 0~9, =, #
DI+1.. Dk 0~2, =, #
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HT9242A/B/AL/BL/CL/DL

Timing Diagrams

Normal dialing

* Pulse mode

HKS
— — —
erm ——o1) cz] (7]
» l(-TDB Toe 9] |& P |<-TDB
XMUTE
MUTE
TiDP-TM TioP-TM TPOP T i
i letror e ) ¢ > > > |« > |« » T
Z UL [ Uy
»| |&Ts »] |emm Zan & T
DTMF
» H{TD > TKTR
RS ] .
¢ 1.2kHz carrier
< - [
TioP-Tm
b
O S S S S S S S T TS S S S S S S
X2 o il i iss a8 s /////////////////////4

¢ Tone mode

HKS
m
KEY IN D1 D2 _RJ
| [ Tos Tos ) & » |&To3
XMUTE _| | I |
MUTE | _l l_l
PO
TITFM Tirem Trem
.’
J\N\'-ll‘ -/wx,-ll‘ [
DTMF W V‘l
TT™MIN
g il > I‘-TKTR aj -’I I‘-TITPM
KT ?02 ;‘ 4— 1.2 kHz carrier
- : - 7 //// :

17
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HOLTEK ; ; HT9242A/B/AL/BL/CL/DL

Dialing with pause key

¢ Pulse mode

HKS
KEY IN D1 D2 LI P_Jl LD g}
| |4 Tos |¢—————— TP+ TPOP »
XMUTE |
MUTE
TioP-Tw -
» & Teoe » |€Tm » T
PO | | | | | | J
I(-T\DP-I'l
DTMF
KT 4— 1.2 kHz carrier
X2 // ///// ////// //////////, ///// ///// ///// ///// ////// o //// o g5 o s ////

* Tone mode

HKS
KEY IN D1 L DEJ LP_JI LD(_3JI
| [« Tos I« Te
XMUTE |
MUTE |
PO
TrMN - i TiTPM TitPm
ple: e
DTMF |
TiTPm l(-
KT 4— 1.2 kHz carrier
X2 /////,/////,///////// ///// ///// ///// /////,/////,///////// ///// /////
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HOLTEK ; ; HT9242A/B/AL/BL/CL/DL

Flash key operation

HKS
- |
KEY IN F J
P [« ToB
XMUTE
MUTE
PO _|
f— T ple TP —
DTMF
KT «4— 1.2 kHz carrier
X2 L

HKS
]
v v ——{o}—{og—{m}—)
»| & Toe Tiop—Tum & *— Tp—=T —
XMUTE
MUTE
N |1-TPDP k_TlDP + TPDF’_’I
7 1 LI
— J TITPM
¢
DTMF
| T |4
KT 4 1.2kHz carrier
X2
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One-key redial operation

HKS
o1 | (o5 | m
KEY IN D1 I D2 R J
Titem Tirem Trrem
> (€T P P €Tos e P »| |&Tos 4 P
XMUTE | |
MUTE | |
PO
- Titem
< *TRP-D
AAA . Terk (2.2 secs) (0.6 sec) I‘- -’l
DTMF

KT i 7 ] | 4— 1.2 kHz carrier
g ///// //////////////// ///// ,////, ,///
HKS
i I ()
KEY IN cD ) MT | MT}

XMUTE

MUTE

|
7 [] .
L
[

©
=R

L
HFO I_

KT

B
L
]
&
;

X2
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CLOCK & DOUT operation

HKS

KEY IN D1

S

XMUTE |

[ —— Tms —DI‘— Trop 4"1— Te —>|<— Tm
— 4
PO |—/

CLOCK | | | | FcLock=9.6kHz

DOUT

Data

X2

T ///// ///// ///////////// /,/// ///// ///// ///// ///////////// /,/// ////l

Note: D1=D3=3
D2=2
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HT9242A/B/AL/BL/CL/DL

HOLTEK

Application Circuits
Application circuit 1

Ring

1A bridge

+ Unspecified transistors are of 8050 type

vDD
40/60

33/66

X1 X2
6 7
3
resonator

39pF _ 39pF

.58MHz

v
$ 22k
<
1N4148 | 1N4148
y h 4
>
51v | 270k 280k
><><>< [
>
+ 1.5kQ
o.._t_ull% 47 100pF W S1s00
— 77 777
10 175 9 77
i PC VDD TEST HKS
R orvr P
= 13
MUTE
_ HT9242A 6 NETWORK
As -22DIP XMUTE
R4 KT H2
RS C4 C3 C2 CI VSS MODE M/B q. d_u
VN R T H Piezo

3rd Dec 97
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HT9242A/B/AL/BL/CL/DL

HOLTEK

Application circuit 2

Tip

Ring

AN\
22MQ
AV
Off-hook Agp. 100KO
On-hook
100k2 2
1A bridge
2.2ka
A" o
1N4148 [ 1N4148 220k u.m_r-
| 1500
VDD h 4 4 s
Ju 270k +
ANV—S 1uF 4Z
S ZZ 100uF 00K
4@ 0.1uF * n .
77 1N4148
h S| .|_‘|_,
10 19 __ﬂ g —
PO  vDD TEST RS DTMF
47k
13
HT9242B HFO
MuTE P2
TP 8 SPEECH
XMUTE NETWORK
14
T3 T2 TT vss MODE z_\m
3 [2 5 L.V
Piezo

+ Unspecified transistors are of 8050 type

10pF T H

Tone

_ou_unﬁ

3.58MHz
40760 %mmozm_oq
ww\mm

3opF [, J39pF

7

7

3rd Dec 97
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HT9242A/B/AL/BL/CL/DL

HOLTEK

Application circuit 3

Ring

1A bridge

MW
Off-hook 22MQ
=, ><><><
>¢mufoo:.:oox 100ke2 . R
L
100kQ S
2.9kQ 1N4148
3.3k
1N4148 gz 1wk
47k 220ke2
A42
15k S
VDD BT 150Q
Ju 5.1V
1 L+
0.1yF 100pF]
413 ]2 |1 10 17 9
T4 C3 T2 CT PO vDD HKS »
DTMF
8
HT9242AL XMUTE SPEECH
-22DIP muTe B3 NETWORK
12
KT I_l
VSS MODE M/B LOCK X1 X2 _H_D Piezo d_v
5 14 16 15 6 7
-CVvDD
°
Normal _H_ 3.58MHz
10pps 10/60 uo 9 resonator
Tone 33/66 . .
= ww_u 39pl
S_V_HHH au_uHH acﬂl

*Unspecified transistors are of 8050 type

7

ﬂ
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HT9242A/B/AL/BL/CL/DL

HOLTEK

Application circuit 4

Ring

AAA
YVV
Off-hook 22MQ
o AWy
A% On-hook 100k
100ke2
1A bridge
2.2kQ 1N4148
3.3k
1N4148 47 1WE
47kQ 220k
Ad2 VWA
1.5kQ 15082
Handfree vDD
0.02uF w 5.1V 0.1
Lxe | T
I
1001F ) 1N4148
< | 47/
413]|2]1 12 10 19 9
= cacscz2cl HFl PO vDD  HKS DTME F2
HFO ”wm
SPEECH
HT9242BL XMUTE [ NETWORK
-24 DIP MUTE ”
KT 1
DQ_U_@NO
VSS MODE  M/B LOCK X1 X2 777
5 16 18 17 6 7
2 OvDD
Normal _”_ 3.58MHz
10pps ] 40/60 uob resonator
Tone | 43366 | o ¢
39pF 39pF
S_uﬂHH au_WﬁM Ao_uﬂnﬁﬂ P

7T

+ Unspecified transistors are of 8050 type

ﬁyﬁﬁ

3rd Dec 97
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HT9242A/B/AL/BL/CL/DL

HOLTEK

Application circuit 5

Ring

1A bridge

AN
Off-hook 22MQ
AAA
fo Wy
Age 8o On-hook 100k A X
100ke2
2.2k2
3.3kn 1N4148
47ks2
A4z
VDD 1500
nw 5.1V
o.E_ul_l
100pF|
4 {3 12 |1 10 19 9
cac3cz ot PG vDD HKS 11
DTMF
8
XMUTE
HT9242CL ot 1 v
- 24 DIP 14
KT 1
pouT _H_D_u_mNo
VSS MODE M/B LOCK CLOCK
777
5 16 18 13
m O VDD
Normal 3.58MHz
10pps 40/60 u 0.9 resonalor
T HT16XX
one 33/66
p— 39pF %_um LCD DRIVER
10pF ] | 1opF[ _ou_w—l (see HT16XX daia)

7r

+ Unspecified transistors are of 8050 type
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HT9242A/B/AL/BL/CL/DL

HOLTEK

ion circuit 6

Applicat

Ring

Off-hook 22MQ

Ag2 nfo On-hook

1A bridge

Handfree

0.02uF

1N4148 x 4

>t W

N4148 |1N4148

y

220ke.
<

2.2k 1N4148

1uF

MA_.m_AE 1500
<

Hold

S
22kQ M 270KQ

mem
o.A_t«ml

MW 0.1uF

=
(=}
B
AA
VVy

>
ﬁ_EW

+=Unspecified transistors are of 8050 type

77

= The HT381XX (HT3810 series) provides a melody during the hold period

100pF
“Aizﬁbm
11 28 22 10 A7KO
PG  HDO ﬂ VDD HKS DTMF “m
HFo HE ¢
XMUTE |2 SPEECH
HT9242DL MUTE 18 NETWORK
— 28 DIP 17
KT 1
pouTt _H_QEQNO d_v
VSS MODE M/B _.OOx X2 o_.oox NH
€ |19 21
' O<o
ZOqBD_ 3.58MHz
10pps 10/60 .uo 9 resonator
1 HT16XX
Tone 33/66
o I wwu_n 39pF LCD DRIVER
1opF"|  10pFT _%_”H (see HT16XX data)
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