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HOLTEK

HT9315F Series

14-Memory Tone/Pulse Dialer

Features

* French 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

18 digits for each memory

One-key redialing

Pause and P—T key for PBX
3.58MHz crystal or ceramic resonator

General Description

The HT9315F series, originally designed to meet
the French standard, are CMOS LSIs for telecom-
munication systems. Through resistor option ma-
trix, the HT9315F series can be revised to meet
other dialing specifications like, M/B ratio, Pause
duration, Pulse number and Keyboard form.

The HT9315F series tone/pulse dialers are of-
fered in two different versions. They are
HT9315Fx normal version series and
HT9315FT keytone version series. The normal

Selection Table

Patent Number: 64097, 86474, 113235(R.0.C.), 5424740(U.S.A.)

¢ Flash as control key only
* Hand-free control
* Hold-line control
¢ Pause can be saved for redialing
¢ Keytone function
¢ Resistor options:
- M/B ratio
- Pause duration
- Pulse number
- Keyboard form
* Memory number: 14 memories

version series supply versatile functions which
can be selected from the table below, such as:
Hold-line, Hand-free and LCD dialing number
display interface, all of which are suitable for
feature phone applications. The keytone ver-
sion series are the same as the normal version
series except that keytone function is included.

The HT9315F series also provide Redial, 3 one-
touch and 10 two-touch memory dials for speed
dialing in either pulse or tone mode.

:::lctlon Keytone Lock Function ':‘i’:l' "":argg' Intl;cr:fgce Package
HT9315Fx (Normal version)
HT9315FA — — — — 18 DIP
HT9315FB s = v — 22 SDIP
HT9315FC — — — N 20 DIP
HT9315FD — — v N 24 SDIP
HT9315FxT (Keytone version)
HT9315FAT N — — — 20 DIP
HT9315FBT N — N — 24 SDIP
HT9315FCT N — — N 22 SDIP
HT9315FDT N — v N 28 SDIP
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HOLTEK

HT9315F Series
Pin Assignment
HT9315Fx version
o midt ~ 2aPHoo
‘HDIO1 22 [JHDO - cigz 23R4
- cigz 21 AR4 cig1 20 R4 cz20s 22 [AR3
cig+ 18 R4 cz3 20 OR3 [o7] m P 19[R3 ca]4 21 OR2
Tz 2 17dR3 c34 19 OJR2 [ m ) 18 [JR2 cas 20 ORT
c3d s 16 Rz cas 18 OJRT ca]4 17[@ART Ts 6 19 [AMODE
T4 4 15 ART Cs]6 17 [ MODE [ m [ 16 [ MODE X1 7 18 [ADTMF
c5 5 14 [ MODE x1d7 16 [ DTMF X1de 15 [JDTMF X2 []8 17 PO
X1 e 13 [ DTMF x2[]8 15 QPO x27 14[JFO XMUTE ]9 16 [ HKS
xed 7 12[3PO XMUTE 9 14 JHKS XMUTE] 8 13 JHKS vss 10 15 3 VDD
XMUTEL] 8 11 Q' AKS vss[]10 13 [ vDD vssOo 12[AvDD HFI 11 14 [ HFO
vss 9 10 [ vDD HFI] 11 12 dHFO pouT 10 11[dcLock  Dout 12 13 [ CLOCK
HT9315FA HT9315FB HT9315FC HT9315FD
-18 DIP - 22 SDIP - 20 DIP - 24 SDIP
HT9315FxT versions
= A =1
= NcO2 27 KT
Nc O 24 KT - ‘HDI ] 3 26 [JHDO
- HDI]2 23 [ HDO TESTL1 22 KT cia 25 [1R4
TESTO 1 20 KT cigs 22 R4 cig2 21 OR4 <z0s 24OR3
cigz 19[R4 car]4 21 AR3 cz20s 20 AR3 c3ds 23[1R2
czs 18[R3 c3rs 20 OR2 c304 19 [OR2 caz7 22[ART
[orcy m P 17[AR2 car]e 19 ORT Tags 18 AR css 21 [AMODE
cas 16 ART cs7 18 [ MODE Ts5]6 17 [ MODE X109 20 [ DTMF
T56 15 [ MODE x18 17 J DTMF x107 16 [ DTMF x210 19 PO
X107 14 [ADTMF x2[]9 16 PO X208 15 [1FO XMUTE [ 11 18 [AHAKS
x2[8 13[AF0 XMUTE 10 15[JFKS  XMUTE ]9 14 [AHKS vss[ 12 17 A VDD
XMUTE [ 9 12 AHKS vss 11 14 [ vDD vss []10 13 [JVvDD HFIC] 13 16 [AHFO
vss 10 11 [ vDD HFI[]12 13 A HFO pout 11 12 CLOCK  DOUT[]14 15 [ CLOCK
HT9315FAT HT9315FBT HT9315FCT HT9315FDT
- 20 DIP - 24 SDIP —22 SDIP —28 SDIP
Keyboard Information
Form A Form B
Ci Tz €3 C4 ©C5 HKS
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HOLTEK i ‘

HT9315F Series
Block Diagram
[ Fsm |—<—>|C+tl|—b > Chli %DOUT
= ontrol ec ;
Cl Q&> l »O CLOCK
; Key T J ;
H ol WRM Tone Tone L
5 Column rkey counter [Pl SRAM Encoder 5] out —>Q= DTMF
C5 Qe» Encoder P
Pulse »OPO
—@—b =||Converter I—b out }
Y QO XMUTE
R1 Q&P i
H Encoder T J i
; Key Row P <_Q%
RT Q> Keytono Flash Mode In | | HD/HF [€—O HFI
Debounce Geny;rator | | | <—¢ HDI
v t HDO
X1Q—¥ Clock _’l - | _’¢, HFO
%2 ¢ Divider Generator M/B Timer —P?MODE
i S ;
KT
Pin Description
Pin Name | /O Internf.zl Description
Connection
These pins form a standard keyboard matrix which can
perform keyboard input detection and dialing specification
setting functions. When on-hook (HKS=high) all the pins are
set high. While off-hook the column group (C1~C5) remains
low and the row group (R1~R4) is set high for key input
. detection.
C1~-C5 10 CMOS An inexpensive single contact standard keyboard can be used
R1~R4 IN/OUT as an input device. Pressing a key connects a single column
to a single row, and actuates the system oscillator that results
in 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
X9 0 oscillator is turned off in the standby mode, and is actuated
whenever a keyboard entry is detected.
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HOLTEK i ‘

HT9315F Series

Pin Name

IO

Internal
Connection

Description

XMUTE

NMOS OUT

XMUTE is an NMOS open drain structure pulled to VSS
during dialing signal transmission. Otherwise, it is an open
circuit. XMUTE is used to mute the speech circuit when
transmitting the dial signal.

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 for 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 is 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 line when HKS is high (on-hook)
and HFO is low (hand-free inactive). PO outputs a high to
make 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

1/0

CMOS
IN/OUT

This is a three-state input/output pin, used for dialing mode
selection, either Tone mode or Pulse mode, 10pps/20pps
MODE=VDD: Pulse mode, 10pps

MODE=0OPEN: Pulse mode, 20pps

MODE=VSS: Tone mode

During the 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.

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.

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.
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HOLTEK i ‘

HT9315F Series

Pin Name

IO

Internal
Connection

Description

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 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 functional
description for the hold-line function.

HFI

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 recommended for the input
debouncing.

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 mode.

HFO

CMOS OUT

The HFO is a CMOS output structure. Its output is toggle-
controlled by a positive transition on the 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 an on-off-hook
operation or by another HFI input or by setting HDO high.
Refer to the functional description for the hand-free function
operation.

DoOUT

NMOS OUT

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 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 clock.

VDD

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

VSSs

Negative power supply
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HOLTEK i ‘ HT9315F Series

Approximate internal connection circuits

CMOS INJOUT NMOS QUT CMOS IN CMOS OUT CMOS IN
VoD VDD Pull-High
CMOS IN OSCILLATOR
Pull-Low
oo
—W—0
- | 2oL | tom g;wp
e
Absolute Maximum Ratings*
Supply Voltage ........cceeeeiiiiiinnnnne. —0.3V to 6V Input Voltage .................. Vgs—0.83 to Vpp+0.3V
Storage Temperature ............... —50°C to 125°C 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.

Electrical Characteristics (Fosc=38.5795MHz, Ta=25°C)
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VbpD Conditions
Vbbb Operating Voltage — — 2 — 5.5 A\
Pulse | Off-hook — 0.2 1 mA
Ipp Operating Current 2.5V Keypad ent
P g Tone Noyll(;ad v — 0.6 2 mA
On-hook, no load
IsTB Standby Current v No entry — — 1 HA
Vr Memory Retention Voltage | — — 1 — 5.5 A\
Ir Memory Retention Current | 1V | On-hook — 0.1 0.2 LA
ViL Input Low Voltage — — Vss — |(02VpDp| V
Vg Input High Voltage — — 0.8Vpp| — VbpD A%
6 13th Nov ’97
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HOLTEK i ‘ HT9315F Series

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
VbbD Conditions
Ixmo XMUTE Leakage Current | — K%IZV — — 1 LA
IoLxm | XMUTE Sink Current 2.5V | VXMUTE=0.5V 1 — — mA
THKS HKS Pin Input Current 2.5V | VEKs=2.5V — — 0.1 uA
Rurt HFI Pull-Low Resistance 2.5V | Vyri=2.5V — 200 — kO
REpr | HDI Pull-High Resistance |2.5V | VEDI=0V — 200 — kO
ToH1 Keypad Pin Source Current | 2.5V | Voug=0V —; — —40 UA
ToL1 Keypad Pin Sink Current |2.5V| Vor=2.5V 200 400 — pA
Ion2 HFO Pin Source Current |2.5V | Vog=2V -1 — — mA
IoLe HFO Pin Sink Current 2.5V | VoL=0.5V 1 — — mA
Tonus HDO Pin Source Current 2.5V | Vou=2V -1 — — mA
ToLs HDO Pin Sink Current 2.5V | VoL=0.5V 1 — — mA
Trp Pause Time After Flash — — — 0.2 — s
TF Flash Time — — — 0.3 — s
Trp Ezgis:lirni:e for One-key — | One-key redialing — 1 — S
TpB Key-in Debounce Time — — — 20 — ms
TBRK Ezg?;ih’l'ni;ne for One-key — | One-key redialing — 2 — s
TKT Keytone Duration — — — 34 — ms
Fkre Keytone Frequency — — — 1.2 — kHz
Fosc System Frequency — | Crystal=3.5795MHz | 3.5759 |3.5795| 3.5831 | MHz
Pulse Mode Electrical Characteristics (Fosc=3.5795MHz, Ta=25°C)
Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vbbb Conditions
IroH ggri‘:f“t Source 2.5V | Vou=2V 0.2 — — | mA
TroL ggr?e‘;ttp“t Sink 2.5V | Vor=0.5V 0.2 0.6 — | mA
MODE pin is connected
to VbD — 10 —
PR Pulse Rate — pps
MODE pin is opened — 20 —
7 13th Nov 97
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HOLTEK i ‘

HT9315F Series
Test Conditions
Symbol Parameter Min. Typ. Max. | Unit
VoD Conditions
A resistor is linked
between R2 and C1 _ 33:66 _

M/B Make/Break Ratio — %
No resistor is linked 40:60
between R2 and C1 o ' o
M/B ratio=40:60 — 40 (10pps) —

20 (20pps)
Tepp | Pre-digit-pause Time — ms
. oa. 33 (10pps)
M/B ratio=33:66 — 17 @opps) | —
Pulse rate=10pps — 800 —

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

A resistor is linkﬂ o 33 (10pps) .
between R2 and C1 17 (20pps)

Twm Pulse Make Duration — ms
No resistor is linlid o 40 (10pps) -
between R2 and C1 20 (20pps)

A resistor is linked |66 (@Q0pps)|
between R2 and C1 33 (20pps)

Ty Pulse Break Duration — ms
No resistor is linlgd |60 (10pps) .
between R2 and C1 30 (20pps)

Tone Mode Electrical Characteristics

(Fosc=8.5795MHz, Ta=25°C)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
VDD Conditions
V1DCe DTMF Output DC Level — — 0.45Vpp| — [0.7VpD A%
IroL DTMF Sink Current 2.5V | VDrMF=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
AcCr Column Pre-emphasis 2.5V | Row group=0dB 1 2 3 dB
THD Tone Signal Distortion 2.5V | R,=5kQ — -30 —23 dB
TrMIN | Minimum Tone Duration — | Auto-redial — 82.5 — ms
Trrpm | Minimum Inter-tone Pause| — |Auto-redial — 85.5 — ms
THD (Distortion) (dB) = 20 log (V V12 + V22 + ... +Vn? /Y Vi2+ Vh? )
Vi, Vh: Row group and column group signals
V1, V2, ... Vn: Harmonic signals (BW=300Hz~3500Hz)
8 13th Nov 97
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HOLTEK i ‘

HT9315F Series
Functional Description
Eyb_oard meirix_ Option Option Default
C1~C5 and R1~R4 form a keyboard matrix. Resistor Function (No Resistor)
Toget.her with a 4><5-.|-1 .keyboar‘d, the keyl?ogrd Make/Break
matrix is used for dialing entries. In addition, Rki12 . . 40:60
. . . Ratio Selection
the keyboard matrix also provides resistor op-
tion for different dialing specification selec- R Pause Duration Tr=2s
tions. The keyboard arrangement for the K21 Selection P=
HT9315FA/FB/FC/FD are shown in the Keyboard R
Information. K31 | Pulse Number N
Ri41 Selection
Tone frequenc
3 4 Rks51 IS{ely I;il.d Form Form A
Output Frequency election
1’\11‘:11:; (Hz) % Error
Specified Actual M/B ratio selection table

R1 697 699 +0.29% Rk12 M/B Ratio (%)

R2 770 766 ~0.52% No 40:60

R3 852 847 ~0.59% Yes 33.3:66.6

% 941 948 +0.74% Pause duration selection table

E 1209 1215 +0.50% Rka1 Tp (sec)

E 1336 1332 -0.30% No 2

C3 1477 1472 -0.34% Yes 3.6

Note: % Error does not contain the crystal
frequency drift

Dialing specification selection

Various dialing specifications can be selected by
adding resistors across keyboard matrix pins.
The allowable option resistor connections are
shown below.

(o] c2 C3 Cc4 C5
Ri o . e 4
_ "J\N':Km ‘rN\!F?:; "J\NF:,KM "’N\gKm
R2 J\‘\N,.
__ ¢ PRk
R3
=

All the resistors are 330kQ. The resistor option
functions and the default specifications (with-
out option resistors) are listed on the table.

Pulse number selection table

R | e | e
No No N
No Yes N+1
Yes No 10-N
Yes Yes —
Keypad form selection table
Rks1 Keypad Form
No Forma
(see keyboard information)
Yes F°m? B .
(see keyboard information)
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13th Nov ’97



HOLTEK i ‘ HT9315F Series

Pulse number table * Hand-free function table
Keypad Output Pulse Number Current State Input Next State
Digit Key N 10-N N+1 HKS |HFO | HDO DI | HFI | HKS | HFO | HDO
1 9 2 H L X H L An L An
2 2 8 3 H|L| X |H |4 | a| H L
3 3 7 4 H|H| X H | f | aAn | L | An
4 4 6 5 H X L H L L L L
5 5 5 6 L L X H L An L An
6 6 4 7 L|L|X|H|f |an|H| L
” ” 3 3 L|H| L |H|4% |an| L | An
L X X H L H
8 8 2 9 An | An
X | x| L |4 | L |Aan| L | H
9 9 1 10
0 10 10 1 H: Logic HIGH X: Don't care f : Rising edge
L: Logic LOW An: Unchanged 1: Falling edge
#/T P->T P>T P->T
# Ignored | Ignored | Ignored Hold-line function operation

Tone duration and pause in redial function Hold-line function execution

When HDO is low, a falling edge triggers the

Parameter Symbol | Typ. | Unit HDI, enabling the Hold-line function (HDO
Minimum Tone becomes high). The XMUTE remains low
Duration TrmMin | 825 | ms when HDO is high.

Minimum Inter- Reset Hold-line function

tone Pause Trrem 85.5 ms When HDO is high, the Hold-line function is
Cycle Time Te 168 ms enabled and can be reset by:
¢+ Off-hook
Hand-free function operation * Applying a falling edge to HDI

) ) ¢ Changing the HFO pin from low to high
¢ Hand-free function execution

When HFO is low, a rising edge triggers the
HFI, 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 rising edge to HFI

¢+ Changing the HDO pin from low to high

10 13th Nov "97
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HT9315F Series

* Hold-line function table

Current State Input Next State
HKS |HDO | HFO | HFI | HDI | HKS | HDO | HFO
H| L X L H | An L | An
H|L|X | L |3{ |[4Aan| H| L
H | H L L | { | An L | An
H | X X L H L L L
L L X L H | An L | An
L|L | X | L |3{ |An| H|L
L| B | L|L|J |[An| L | An
L X X L H H | An | An
X | x| L |4 | H |Aa| L | H
H: Logic HIGH X: Don't care f : Rising edge

L: Logic LOW An: Unchanged 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. The following
table lists the BCD codes corresponding 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.
* /T
This key executes the P—T function and *
tone output functions in the pulse mode. On

11

the other hand, the *T key executes the *
function in the tone mode.

* PT

The key executes the P—-T function in the
pulse mode. No response in the tone mode.

o #

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

F

The flash key is a control key. Pressing the F
key will force the PO pin to be “low” for the Tr
(0.3 sec) duration and is then followed by Trp
(0.2 sec). During the dialing signal transmis-
sion, the F key is inhibited.

P

Pause key. The execution of this key pauses
the output for the Tp duration. Tp can be
selected by Rka1.

R

Redial key. Executes redialing as well as one-
key redial function.

R/P

Redial and pause function key. If it is pressed
as the first key after off-hook, this key exe-
cutes the redial function. Otherwise, it works
as the pause key.

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.

EM1~EM3

One-touch memory dialing key. For speed-call-
ing convenience, they provide memory dialing
in either pulse or tone mode.

A

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

13th Nov "97
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HOLTEK

HT9315F Series

Keyboard operation

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

condition.

« Normal dialing

— Pulse mode

(a) without /T, P—T
Keyboard input:
Dialing output: D1 D2 ... Dn
RM: D1 D2...Dn

(b) with =/T
Keyboard input:
Dialing output: D1 D2...Dn * Dn+1..Dm

Pulse Tone

RM: D1 D2...Dn #/T Dn+1 .. Dm

(c) with P—T
Keyboard input:
Dialing output: D1 D2 ... Dn Dn+1 ... Dm

Pulse Tone
RM: D1 D2 ...Dn P—T Dn+1 ... Dm

— Tone mode

(a) without =/T, P—T
Keyboard input:
Dialing output: D1 D2 ... Dn
RM: D1 D2...Dn

(b) with =/T
Keyboard input:
Dialing output: D1 D2 ...Dn * Dn+1 ... Dm
RM: D1 D2 ...Dn % Dn+1 ...Dm

(c) with P—T
Keyboard input:
Dialing output: D1 D2 ... Dn Dn+1 ... Dm
RM: D1 D2 ...Dn Dn+1 ...Dm

Note: The maximum capacity of the RM memory is 32 digits. When more than 32 digits are entered, the signal is

transmitted but the redial function is inhibited.

« Redial

— Pulse mode

(a) without =/T, P—T
RM content: D1 D2 ... Dn
Keyboard input: [R]
Dialing output: D1 D2 ... Dn
RM: Unchanged

(b) with +/T
RM content: D1 D2 ... Dn */T Dn+1 ... Dm
Keyboard input: [R]
Dialing output: Q1 D2 ... Dn

Pulse
RM: Unchanged
(c) with P—T
RM content: D1 D2 ... Dn P—T Dn+1 ... Dm
Keyboard input: [R]
Dialing output: D1 D2 ... Dn

Pulse
RM: Unchanged

— Tone mode

(a) without */T, P—T
RM content: D1 D2 ... Dn
Keyboard input: [R]
Dialing output: D1 D2 ... Dn
RM: Unchanged

(b) with =/T
RM content: D1 D2 ...Dn */T Dn+1 ...Dm
Keyboard input: [R]
Dialing output: D1 D2 ...Dn * Dn+1 ... Dm
RM: Unchanged

(c) with P—T
RM content: D1 D2 ... Dn P—T Dn+1 ... Dm
Keyboard input: [R]
Dialing output: D1 D2 ... Dn Dn+1 ... Dm
RM: Unchanged

Note: If the dialing number exceeds 32 digits, redialing is inhibited and PO=VDD

12
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HT9315F Series

+ One-key redial

— Pulse mode
(a) without =/T, P—T
Keyboard input: [R]

Dialing output: Q1 D2 ...Dn Terk TRP D1 D2 .. Dn

Pulse Pulse
RM: D1 D2 .. Dn

(b) with =/T
Keyboard input: .. bml[R]
Dialing output: D1 D2...Dn * Dn+1 ... Dm
Pulse Tone
Terc TrP D1 D2...Dn
Nt
Pulse
RM: D1 D2 ...Dn #/T Dn+1..Dm
(c) with P—T
Keyboard input: ..[Dn]P=T] Dn+1] .. Dm] [R]
Dialing output: D1 D2...Dn Dn+1 ... Dm TBrK TRP

Pulse Tone
D1 D2..Dn
| GEEE——

Pulse
RM:D1 D2 ...Dn P—T Dn+1 ...Dm

— Tone mode
(a) without /T
Keyboard input: [R]
Dialing output: D1 D2 ...Dn Terk TrRp D1 D2 ... Dn
RM: D1 D2...Dn

(b) with =/T
Keyboard input: ... Bm[R]
Dialing output: D1 D2 ... Dn * Dn+1 ... Dm
Terk TrP D1 D2...Dn * Dn+1 ... Dm
RM: D1 D2...Dn * Dn+1 .. Dm

c) with P—>T
“ Keyboard input: ... bml[R]
Dialing output: D1 D2...Dn Dn+1...Dm
Terk TRP D1 D2...Dn Dn+1..Dm
RM: D1 D2...Dn Dn+1...Dm

Note: If the dialing number exceeds 32 digits, redialing is inhibited and PO=VDD

« Memory store

— One-touch memory store
(a) without dialing output

Keyboard input:

Dialing output:
EMa: D1 D2 ... Dn
RM: D1 D2 ... Dn

(b) with dialing output
Keyboard input:
Dialing output: D1 D2 ... Dn
EMa: D1 D2 ... Dn
RM: D1 D2 ... Dn

— Two-touch memory store
(a) without dialing output

Keyboard input: .. DnliSTIa]

Dialing output:
Ma: D1 D2 ... Dn
RM: D1 D2 ... Dn

(b) with dialing output
Keyboard input: ... [Dn][BTIRTIa]
Dialing output: D1 D2 ... Dn
Ma: D1 D2 ... Dn
RM: D1 D2 ... Dn

Note: If the dialing number exceeds 32 digits, the memory store is inhibited.
However, if the dialing number is not more than 32 digits the memory will store a max. of 18 digits.

EMa=EM1~EM3, Ma=M0~M9, a=0~9

13
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HOLTEK HT9315F Series

« Memory dialing

EMa content: D1 D2 ... Dn Ma content: D1 D2 ... Dn
Keyboard input: Keyboard input: =]
Dialing output: D1 D2 ... Dn Dialing output: D1 D2 ... Dn
EMa: Unchanged Ma: Unchanged

RM: D1 D2..Dn RM: D1 D2 ...Dn

Note: EMa=EM1~EM3. Ma=M0~M9, a=0~9

« Chain dialing
EM1 content: D1 D2 ... Dn
EM2 content: Dn+1 ... Dm
M1 content: Dm+1 ... DI
M2 content: DI+1 ... Dk
Keyboard input:
Dialing output: D1 D2 D3 Dm+1 ... DI DI+1 ... Dk D1 D2 ..Dn Dn+1 .. Dm
EM1/EM2/M1/M2: Unchanged
RM: D1 D2 D3 Dm+1...DI DI+1 ..Dk D1 D2 ..Dn Dn+1..Dm

Note: The maximum capacity of the RM memory is 32 digits. When the dialing number exceeds 32 digits,
redialing is inhibited and PO=VDD

< Flash

— Flash as a control key
Keyboard input:
Dialing output: D1 D2 ... Dn TF (break a flash time) TFP Dn+1 ... Dm
RM: Dn+1 ... Dm

« Pause
Keyboard input: [D1][D2] ... [[(EJor[RP]] Dn+d] ...
Dialing output: D1 D2...Dn Tep Dn+1...Dm
RM: D1 D2..Dn P Dn+1..Dm

« Note:

RM: Redial memory
D1 D2 ... Dn: 0~9
Dn+1 ... Dm: 0~9, =, #
Dm+1 ... DI: 0~9, =, #
DI+1 ... Dk: 0~9, =, #

14 13th Nov 97
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Power ed

HDLTEK#

HT9315F Series

Timing Diagrams
Normal dialing

¢ Pulse mode

High Impedance

HKS
KEY IN
XMUTE \‘\‘\\\\\\\\ Q\\\Q %\\\\\\\\ \\\\\W\ X z\\\\\\\X\\\
TioP-TM Tiopr-Tm
| | Tror - » ») »| | Tror letor » B e TM
o o
-D| |<-TB ->| i(-TM -b| |<-TM
DTMF
KT % @ & 1.2kHz carrier
’l l*TKT ->| k-TKT l*TKT Tor-Tu [& ]
X2 g ”
» & 20ms | |&20ms

* Tone mode

High Impedance

KEY IN

—_— B
XMUTE [

S

G

DTMF

I‘_TITPM _’|

WFW”]

< -D| TTMIN

| Titem

KT

X2

»| & 20ms

15

i(- 20ms
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HOLTEK i ‘

HT9315F Series
Dialing with pause key
® Pulse mode
High Impedance

HKS

KEY IN

XMUTE

k—
R
.

1 I(- TroP I(-TIDP-I

\\\\\\\

“\\\\

\\\\\\\\\\ s
.

3l

o fere

L

DTMF

24
7

2o

& & 1.2kHz carrier
Lo

-PI I(-TKT

HKS

F] High Impedance

by

KEY IN

XMUTE w

le
I~

\\\\\

\\\ RS

PO
TT™IN, {TITPM TiITPM
e [ >
DTMF | | I
T|TPM|<- ->|
B
KT %
X2
»  |&20ms
16 13th Nov 97
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HOLTEK i ‘

HT9315F Series

Flash key operation

KS

kg High Impedance

KEY IN

XMUTE

s

DTMF

KT

% 1.2kHz carrier

Z->| l(-TKT

X2

i(- 20ms

Pulse—Tone operation

g&@ High Impedance

HKS
KEY IN 3 @ @ @
Tosp| |& (—TlDP->|<— TP—T —P'
OE | . .
I(-TPDP |<TlDP + TPDP '>|
ﬁ_ |||||J ||| Gy
")
DTMF
-HTTNuNl('
KT 4— 1.2 kHz carrier

"

TkT

i(- 20ms

17
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HOLTEK i ‘ HT9315F Series

One key redial operation

LY High Impedance

HKS
YR oo ) &)
KEY IN DA D2 J R
T T
q-ITF:h" > l(-TDB Q-ITT' P> |<-TDB I-ITPM

|&Terk (2 secs) Pl TrrP] &

DTMF W] "W (1 sec) JWV] |JW\'_

KT &

->| |<- TkT

X2

P Id- 20ms

CLOCK & DOUT operation

| High Impedance
HKS

KEY IN D1 J

XMUTE

Tos P TroP _+— TB _+_ ™ _.I
PO ™

7/

le———— Tk (34ms) ———p]

KT

CLOCK | I I I | FcLock=2.4KHz
DOUT Data
X2 Z @ /I
> I(- 20ms
Note: D1=D3=3
D2=2
18 13th Nov "97
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HT9315F Series

HOLTEK

ts

ircui

Application C

Application circuit 1

AA

YVV
22MQ
Tip _|\<<<
O:.:Mox A2 100kQ
On-hook

100ke2

Ring 1A bridge

2.2kQ

1N4148| 1N4148

33K ypp 4
AV
nﬂ S 220k
<
A42 51v | 270k
|_| \AA L
3 150K<
0.1yF 10047 <
L 100k S
Wﬁ_ﬁ 1.5k
12 10 11
— PO VDD HKS
R o [
RZ
HT9315FA s SPEEC
m -18DIP ' PEECH
XMUTE ¥ NETWORK
m o !
T cac3tTza VSS MODE X1 X2 mN:%
5 4 |3 2 |1 9 6 7 !
ﬂw|O<oo 77 d_ﬂ
10pps 3.58MHz
20pps resonator
Tone  agpF 39pF

+ 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

13th Nov "97
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HT9315F Series

Application circuit 2

HOLTEK

13th Nov "97

20

M
Off-hook mmz_.m~
Tip nfo M\
Ag2 o: hook So_ﬁ.
,'dzﬁ\a
100k
Ring 1A bridge
LT1WF | S0 2k0 1N4148
16V
HT381XX 1N4148 [1N4148
y THF
1N4148 x 4 220ksx
o L P ' !Lm,mﬂwp C
Handfree Hold MBO_AD
— 30— 4376 W\ u.mxmu
o.:__w_HA <Wc 5.1y 22k Si- i b3 150Kk
% T, 2% | T3
0.1
W 100pF
¢ +
11 15 22 1 13 |14 1N4148 7K
— HFI PO HDO  HDI vDD HKS
(1 Lz o)L Jew (e i o [
Re HT9315FB HFO f24—
R3 —22 SDIP 9 ) SPEECH
XMUTE * NETWORK
R7 - H
C5 ©a T3 C2 CT  VSS MODE 1uF
6 15 [4 |3 |2 10 |17 ! u.\_v
gFOovop 7
10pps 3.68MHz
20pps resonator
1opF—— § TOe m%m

* Rk for dialing signal option
(Refer to the functional description)
* Unspecified transistors are of 8050 type
* A 1yF capacitor between XMUTE and VSS (GND) is recommended
* The HT381XX (HT3810 series) provides a melody during the hold period
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HT9315F Series

HOLTEK

Application circuit 3

22MQ
Tip e
Off-hook 100ke2
° A92 ' .
On-hook
>
100k¢2 5 ok
Ring 1A bridge
1N4148| 1N4148
3.3kQ ) 4
vDD |
220k<2
A2 51v | 270k
><><><
o T_l + N [1.5ke2
Ay 100yF s
150ke2
100ke2
Sake |_|iv. TuF )
<
1N4148
14 12 13 ¢
m PG VDD AKS orwe 18]
Rz
HT9315FC xoTE B ¢—| SPEECH
R3 -20 DIP 10 { | NETWORK
_ DoUT :
W o o o o o L2
T5 Tz T3 T2 TT VSS MODE X1 X2 CLOCK Pk d_ﬂ
5 |4 |3 |2 7 11 7

* Rk for dialing signal option
(Refer to the functional description)

1 9 16
VDD
10pps
20pps
1opF—— $TO"® a0pF

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

6
[J}¢3.58MHz
resonator

A_Wﬁl_\wwu_u

HT16XX
LCD DRIVER
(see HT16XX data)

13th Nov "97
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HT9315F Series

HOLTEK

Application circuit 4

Off-hook 22MQ
[+

N AAA
._.__u YVv
A92 /u On-hook 100kQ .
1N4148
100k
Ring 1A bridge 1
] 22260 1N4148
HT381XX 1N4148 | 1N4148
y Wk
1N4148 x 4 220ke
ok +—Ppt W\
Handfree Hold 22k Soroke
>
i \r 9
°0° 222 <
n_r 0.1uF <Wo 5.1V W 150kQ
0.02yF '
0.1
W 100uF
——i—
11 7 e i 15 |16 1N4148 ark
m HFI PO HDO THDI voo FRS ol
21| = 14
R2
o HT9315FD HFO )
R3 — 24 SDIP XMUTE
B pouT 13 -
L L 5 T4 T3 T2 TT __VSS MODE X1 X2 CLOCK K
SRS H
uvmx“vmx 6 [5 |4 I3 |2 10 |19 . 7 8 13 r
10pps 3.58MHz
20pps resonator HT16XX
. LCD DRIVER
10pF N 39pF 39pF (see HT16XX data)

+ Rk for dialing signal option |_|IVﬁ|_\

(Refer to the functional description)
* 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

SPEECH
NETWORK

13th Nov "97

22

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HT9315F Series

HOLTEK

Application circuit 5

Ring

7
o
>
(=]
4
4
™
il
AN
22MQ
\d
Oft-hook 100k
A92
Koo: hook
100k
1A bridge
2.2k
3.3ke 1N4148 | 1N4148
VDD y
Ad2 S 220k
270k 1
VVV—Y >
| |_| N, 3 150kQ
Sake [0 7 100uF 4 L 1.5k
3 T 1nF 100k
VDD o
Q 77 =
[ 13 11 12
aF TEST PO VDD HKS 14
DTMF 2
R2 HT9315FAT el 4| spescn
— u *
3 -20DIP i | NETWORK
— +
W o e « 7,
T5 TF T3 T2 TT VSS MODE ek d_v
6 |5 [4 |3 |2 5 mo H
VDD 77
10pps 3.58MHz 1 mchmq
20pps resonator
10pF Ton® 390k m%_u

+ 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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HT9315F Series

HOLTEK

Application circuit 6

Ring

Off-hook 22M¢G2

o
On-hook

A92

100kQ
1A bridge

/L ﬂm_,u\ 2kQ2 1N4148
HT381XX 1N4148 [1N4148
\ 4 TuF
1N4148 x 4 220k
10ke| 4t B C
Handfree Hold 22k So70k
o \-3"6. VW 3 1.5k
°0 22kQ2 b3
I_l 0.14F| |vpD 5.1V 0.1 MW 150k
o.omr_uy. M p l_“ % 47kQ
0.1
<n_w_u o 100uF
_4 12 16 23 12 14 15 47kQ
FTEST HFI PO HDO DI VDD FKS omvr 2
2 HT9315FBT HFo 13 .
= - —1
[=%] 24 SDIP OTE 0 '
ﬂ o H
C5 T4 T3 C2 CT VSS MODE X1 X2 KT uF
7 16 |5 | 1 [18 8 |9 24 ;
VDD F 7
10pps D 3.58MHz 14 Byzzer
20pps resonator
1opr—= § 7" 39pF 30pF

= Rk for dialing signal option
(Refer to the functional description)
+ Unspecified transistors are of 8050 type

._.luwl._.

= A 1uF capacitor between XMUTE and VSS (GND) is recommended

= The HT381XX (HT3810 series) provides

a melody during the hold period

SPEECH
NETWORK

-’

13th Nov "97
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HT9315F Series

HOLTEK

Application circuit 7

Tip M

Off-hook 100k
o

On-hook
L
100k S

>

Ring 1A bridge

2.2k

1N4148 | 1N4148

VDD h 4
>
Aﬂ 270ke2 220kQ
A 1.5k€2[150ke
100uF
I7KS 0.1uF. I_I (L R
VDD iﬂ 1WFZ 100k
15 13 14 77
TEST PO VDD HKS 16
DTMF
HT9315FCT 0
- 22 SDIP . SPEECH
XMUTE 7 NETWORK
DOUT i
L C5 T4 C3 C2 9 5 <mm _<_ocm CLOCK .mn:__u
3 6 [5 [+ |3 10 12 : Lﬂ
VDD 7
10pps 3.58MHz
To mcnnmq 20pps resonator
Tone
10pF 39pF % F
P P P HT16XX
+ Rk for dialing signal option LCD DRIVER

(Refer to the functional description)
+ Unspecified transistors are of 8050 type

* A 1uF capacitor between XMUTE and VSS (GND) is recommended

(see HT16XX data)

13th Nov "97
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HT9315F Series

Application circuit 8

HOLTEK

13th Nov "97

26

AWV
Ofthook  22MQ
AAA
P . o0k
A92 On-hook
+ mmoxo _ >_‘>> 1N4148
100k 10pF 220k WA
i i B 330ke2
Ring 1A bridge <4 q_ﬁ +
umﬂ 2.2kQ 1N4148
:ESxx 1N4148 [1N4148
Y 1uF
1N4148 x4 220ke2
10K ' !Iw\m/w‘b C
Handfree Hold WNSEM
= WV - 1.5k
<
0.1F| |vDD s.14v Sl R 2 150k¢)
T TI°TF% | T Logs
0.1pF
100yF|
13 19 26 3 17 18
HFI PO HDO HDI VDD  HKS 20
DTMF
16
HT9315FDT HFO
—28 SDIP 11 SPEECH
XMUTE 57 NETWORK
DOUT i
—_— e — — +]
C5 T4 C3 C2 9 KT VSS MODE X2 CLOCK &N:,_u
8 |7 |6 [5 27 [12 |21 10 15 ] a_w
VDD 7
10pps 3.58MHz
To Buzzer 20pps resonator
10pF Tone 39pF w%_u
HT16XX
+ Rk for dialing signal option Amm_ﬂmo_._*u.ﬂmv_wwmmo_w_mv
(Refer to the functional description)

+ 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

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



