HOLTEK ; ’
1

HT93214/5

-memory Tone/Pulse Dialer

Features

* Operating Voltage: 2.0V~5.5V

¢ Low standby current

Low memory retention current: 0.1uA
(Typ.)

Tone/Pulse switchable

Interface with LCD driver

32 (pulse)/31 (tone) digits for redialing
Pause and P — T key for PBX

4x4 keyboard matrix

General Description

The HT93214/5 are dialer series designed for
low cost telephone set applications with ex-
pandable features such as Lock function, key-
tone and LCD display interface. With a 4x4
keyboard, it performs normal tone/pulse
switchable dialing, and provides one-key redial-
ing-ling function with a 32-digit memory for
speed dialing. An on-chip oscillator is built-in to
work with an external 3.58Mhz crystal or ce-

Patent Number: 86474, 84545(R.0.C.)

3.58MHz crystal or ceramic resonator
Hand-free control

Pause, P — T can be saved for redialing
Two series for different telephone systems
One-key redialing

Lock function

Keytone output

Pause time: 2.2s

Cascadable manual dialing after redialing

ramic resonator for accurate timing. To meet
different telephone systems, the HT'93214 pro-
vides 300ms (F1 key) and 600ms (F2 key) of
flash time; Tone dialing and 10pps, 20pps selec-
tion with 1/2 M/B ratio for pulse dialing. The
HT93215 provides 98ms (F1 key) and 600ms
(F2 key) of flash time; Tone dialing and 10pps
with 1/2 or 2/3 M/B ratio selection for pulse
dialing.
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HDLTEK”

HT93214/5
Selection Table
HT93214 series
Function |Hand- LCD Key Flash Pulse gﬂ:‘; {gtr(leé PKG
[tem Free I;‘at:: LOCK| rone | Flash | Time No. | tion |pause| PPS | M/B DiP
(ms) (ms) | (ms) 300mil
HT93214A Control | 300/600| N 94 96 10/20 1/2 16
HT93214B N Control | 300/600| N 94 96 10/20 1/2 18
HT93214C \/ Control | 300/600 N 94 96 10/20 1/2 18
HT93214D N N Control |300/600 N 94 96 |10/20 1/2 20
HT93214AL N Control | 300/600 N 94 96 10/20 1/2 18
HT93214BL N + Control | 300/600 N 94 96 |10/20 1/2 20
HT93214CL N N Control |300/600 N 94 96 |10/20 1/2 20
HT93214DL N N N Control |300/600 N 94 96 |10/20 1/2 22
HT93214AT v |Control | 300/600| N 94 96 10/20| 1/2 18
HT93214BT N 4 __|Control |300/600 N 94 96 |10/20 1/2 20
HT93214CT ~ 4 |Control | 300/600| N 94 96 10/20 1/2 20
HT93214DT N N \/ Control |300/600 N 94 96 |10/20 1/2 22
HT93214ALT N v |Control | 300/600 N 94 96 |10/20 1/2 20
HT93214BLT v N +__|Control |300/600 N 94 96 |10/20 1/2 22
HT93214CLT ~ N 4 |Control | 300/600 N 94 96 10/20 1/2 22
HT93214DLT N N A\ 4 _|Control |300/600 N 94 96 |10/20 1/2 24
HT93215 series
Function |Hand-| LCP Key Flash | p1se 33?:. lgt:; PKG
ltem Free I;'at:: LOCK | rone Flash | Time No. | tion |pause | PPS W8 DIP'
(ms) (ms) | (ms) 300mil
HT93215A Control | 98/600 N 94 96 10 1/2,2/3 16
HT93215B N Control | 98/600 N 94 96 10 1/2,2/3 18
HT93215C < Control | 98/600 N 94 96 10 1/2,2/3 18
HT93215D N \/ Control | 98/600 N 94 96 10 1/2,2/3 20
HT93215AL N Control | 98/600 N 94 96 10 1/2,2/3 18
HT93215BL N N Control | 98/600 N 94 96 10 1/2,2/3 20
HT93215CL \/ N Control | 98/600 N 94 96 10 |1/2,2/3 20
HT93215DL N \/ N Control | 98/600 N 94 96 10 1/2,2/3 22
HT93215AT v |Control| 98/600 N 94 96 10 1/2,2/3 18
HT93215BT N v |Control| 98/600 N 94 96 10 1/2,2/3 20
HT93215CT + 4 |Control| 98/600 N 94 96 10 1/2,2/3 20
HT93215DT v ~ 4 |Control| 98/600 N 94 96 10 |1/2,2/3 22
HT93215ALT \ y |Control| 98/600 N 94 96 10 1/2,2/3 20
HT93215BLT N ~ 4 |Control| 98/600 N 94 96 10 1/2,2/3 22
HT93215CLT ~ N 4 |Control| 98/600 N 94 96 10 1/2,2/3 22
HT93215DLT v \/ N v |Control| 98/600 N 94 96 10 1/2,2/3 24
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HOLTEKY F HT93214/5

Pin Assignment

\J —_—
- _ - = HFO O 1 20 [AAFI
- @E 1 18 O AFI AKSO 1 18 O RE Arks O 2 19O R4
ARS O 1 16 R4 HKS[O 2 7R MODE[] 2 17 OR3 MODE [ 3 18 [dR3
MODE ] 2 15 [ R3 MODE[] 3 16 AR3 x10 3 16 O Rz x10] 4 i7@AR2
x1d 3 14 OR2 x10 4 15R3 X204 15 ART x205 16 [ RT
x2 4 13 AR x20 5 140r/ ves s 14033 vss]e6 15[ T3
vss s 12[C3 vssO] 6 133 vbb 6 130¢2 voo7 14[0C2
vbb 6 11[AC2 vobO 7 12 C2 DTMF] 7 120387 DTMF] 8 13[@ACT
DTMF] 7 10 [@ci DTMF] 8 1AgT  XMUTEC 8 11 AP0 XMUTE O 9 12[APO
XMUTEL] 8 9 PO XMUTEL] 9 10 AFG pouT] 9 1w cLock  pouTt[] 10 11 [ CLOCK
HT93214/5A HT93214/5B HT93214/5C HT93214/5D
-16 DIP -18 DIP -18 DIP -20 DIP
ekt 7 22fanc
= tockd1  ~ z0fING LockO1 = z0fINC HFO 2 21 :lEFI
Lockd 1 18 [INC HFO[ 2 19 A AFT HKSO 2 19 R% HKs O3 20 [OR4
AKSO 2 17 QR4 HRSO 3 18 R4 MODE [ 3 18 [OR3 MODE [ 4 19 OR3
MODEL] 3 16 [AR3 MODE [ 4 17 O R3 X100 4 17[AR2 x1[5 18 AR2
X1 4 15 [ R2 x1Os 1sAR2 X205 16 ORT X2 []6 17 @ART
X2 s 14 RT X2 s 15s AR vss[e 15133 vss[]7 16 [C3
vssO 6 13[T3 vss7 14[1C3 vbo[7 14[C2 vbb 8 15[C2
vobO 7 1z[dcz vDD[] 8 13[1C2 DTMF [ & 13ACT DTMF ]9 14@37c1
DTMFC] 8 1npet DTMF] 9 12[ACT  XMUTEC]e 12 PO XMUTE ] 10 13[JFO
XMUTEL] 9 10[@FO  XmUTE 10 11 [ PO pouT 10 11 JcLock  bout11 12 [ACLOCK
HT93214/5AL HT93214/5BL HT93214/5CL HT93214/5DL
—-18 DIP —20 DIP -20 DIP —22 SDIP
= =L
- = )= msg: © P HKS ]2 21 AR
HKS[ 1 18 R3 ARS 2 19ARa MODE [ 2 190R3 MODE 3 20 AOR3
MODE[] 2 170R3 MODE [] 3 18 [AR3 x13 18 [ R2 x104 19 OR2
x1g s 16 O Rz x104 17OR2 x2[4 17@ART x2 Qs 18 ART
X2 4 1sAR x2s 16 AR vssO]s 16[1C3 vss[]6 173
vss[] 5 14033 vsss 15[C3 vbb 6 15[C2 vop 7 16[AC2
vbpO 6 180 cz voo 7 14[3C2 DTMF]7 140T1 DTMF 8 15 ACT
DTMF] 7 120¢1 DTMF] 8 13[@C1  XmUTEC]®8 13[J FO XMUTE ]9 14 AFO
XMUTE] 8 11APS XMUTE]9 12[JPC  MODEOL]9 12[OKT MODEO ] 10 13 KT
MODEOL] 2 100KT WMopbeo] 10 11 KT ooutd 10 11 [cLock boutdM 12 [1CLOCK
HT93214/5AT HT93214/5BT HT93214/5CT HT93214/5DT
-18 DIP -20 DIP -20 DIP —22 SDIP
o o Lokt 24[aNC
Lock 1 22 ANC Lock 1 22 [INC AFo 2 23 [AAFI
tockd1 Y 20hNG HFO ]2 21 [AAF RS O 2 21 [AF3 HKks O] 3 22 [OR4
RSO 2 1wop Rl HKS 3 20 QRZ MODE []3 20 OR3 MODE []4 21 AR3
MODE [ 3 18 [ R3 MODE []4 19 [OR3 X104 19 OR2 X105 20 [OJRZ
x10] 4 wwhme X1 5 18 [AOR2 X2[]5 18 dRT x2[]6 19 @RI
X205 16 ART x2[]6 17 @RI vss 6 17 3T3 vss7 18[AC3
vss[e 15AC3 vss 7 16 T3 vbo 7 16 [dC2 vDD 8 17tz
vboO7 uwpce VDD []8 15[C2 DTMF 8 15CT DTMF ]9 16T
DTMF ] 8 13[@ci DTMF []9 14CT  XMUTE[]® 14 OF0 XMUTE ] 10 15 [OFO
XMUTE ] 9 12[gJPO  XMUTE[]10 13[QPG  MODEC []10 13 [AKT MODEOG [] 11 14 OKT
wobeo 10 11K  MODEG [ 12[AKT pouT 11 12[AcLOoCK  DouT[]12 13 [ACLOCK
HT93214/5ALT HT93214/5BLT HT93214/5CLT HT93214/5DLT
-20 DIP —22 SDIP —22 SDIP —24 SDIP
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HOLTEKY F HT93214/5

Keyboard Information

i C2 3 HKS

Block Diagram

_ R |_| ={.:)DOUT
C,1 O | FSM |—<>—>| Control |—> > Check #bCLOCK
ey ! J
; _ WRM ol Tone Tone :
i Column Key > SRAM > —»O DTMF
i ) Function Counter Encoder | Out E
C3 Q@ Encoder P—
Pulse »O PO
ADDRL :I Converter I—P out i
{ =3 —>Q XMUTE
AT Qe 4 ) i
! Encoder H
H Key Row [—® <—O' HKS
R7 Oe>l Clock FlashMode | [ MF [«—QHF
Debounce Control i —Q HFO
3 v N
X Clock 1 R ———————»OMODED
2 H Divider Generator —PI M/B I P Timer | =?MODE
Keytone ) O’ —
Generator T KT
)4 H
A
LOCK
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HT93214/5

Pin Description

Pin Name

/O

Internal
Connection

Description

C1-G
R1~R4

/0

CMOS
/O

These pins along with the HKS form a 4x4 keyboard matrix
which can perform keyboard input detection. When on-hook
(HKS=high) all_the_pins are set high. While off-hcﬂi ﬂe
column group (C1~C3) is set low and the row group (R1~R4)
remains high for input detection.

Pressing a key connects a single row to a single column HKS
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.

X1

OSC

The system oscillator consists of an inverter, a bias resistor
and the necessary load capacitor on chip. Connecting a
standard 3.579545MHz crystal or ceramic resonator to the X1
and X2 terminals can implement the oscillator function. The
oscillator is turned off in the standby mode, and is actuated
whenever a keyboard entry is detected.

XMUTE

NMOS
Open Drain

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

HKS

CMOS

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 (hand-
free control input), other functions are all

L disabled. L

HKS=VSS: Off-hook state (PO=high). The chip is in the stand-
by mode and ready to receive the key input.

NMOS

NMOS open drain output structure, which by receiving the
HKS and HFO signals, control the dialer so as to connect or
disconnect the telephone line.

PO is pulled to VSS when HKS is high (on-hook) and HFO is
low.

PO is an open circuit which make the line connection when
HKS is low (off-hook) or HFO 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 an open circuit.
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HT93214/5

Pin Name

/O

Internal
Connection

Description

MODE

/o

CMOS

This is a tri-state input/output pin, used for dialing mode
selection, either Tone mode or Pulse mode, 10pps/20pps
HT93215, for European/American system:

MODE=VDD: Pulse, 10pps, M/B=2/3

MODE-=Floating: Pulse, 10pps, M/B=1/2

MODE=VSS: Tone.

HT93214, for Japanese system:

MODE=VDD: Pulse, 10pps, M/B=1/2

MODE=Floating: Pulse, 20pps, M/B=1/2

MODE=VSS: Tone.

The MODE selection is checked each time a key input is
received.

DTMF

CMOS

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 (to Vss) should not be less than 5kQ and any
DC load connected to Vpp is not allowed.

NMOS

NMOS open drain structure for keytone output. It outputs
34ms of 600Hz tone burst when any key is pressed in the pulse
mode or when a function key is pressed in the tone mode.

HFI

CMOS

Pulled-high, this pin is a schmitt trigger input structure.
Active low. Applying a negative going pulse to HFI can toggle
the HFO once and hence control the hand-free function. The
pull-high resistance of HFI is about 200kQ typ. An external
RC network is recommended for input debouncing.

HFO

CMOS

The HFO pin is a CMOS output structure. Its output is toggle-
controlled by a negative transition on 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. Refer to the functional
description for the hand-free functional operation.

LOCK

/0

CMOS

This is a tri-state input/output pin, used for controlling long
distance call function with a lock-switch.

LOCK=OPEN: Normal dialing (no lock)

LOCK=VDD: 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

NMOS open drain output pin. It outputs the BCD code of the
dialing digits to the LCD driver chip (HT'16XX series) or to a
microcontroller for dialing number display. Please refer to the
functional description for the detailed timing.
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HT93214/5

HOLTEK i F
Internal

Pin Name | I/O . Description
Connection

NMOS open drain output. When dialing, it outputs a series of
CLOCK (0] NMOS pulse trains for DOUT data synchronization. DOUT data is
valid at the falling edge of clock.

VDD 1 — Positive power supply, 2.0V~5.5V for normal operation
VSS I — Negative power supply
MODEO o NMOS NMOS open drain output pin pulled to VSS during tone output

and is an open circuit during pulse output.

Approximate internal connection circuits

CMOS INJOUT NMOS OUT CMOS IN CMOS OUT CMOS IN
VDD Pull-High

CMOS IN OSCILLATOR

Pull-Low
X1 D—4{>O;I:fl X2
—\VW—o
—_— 20PJ‘_ 10M 10P

Absolute Maximum Ratings*

Supply Voltage .........cceeeevennnnnnne. —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: Stress 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.

7 3rd Dec 97

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



HDLTEK”

HT93214/5

Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

Symbol Parameter Test Conditions Min. | Typ. | Max. |Unit
VDD Conditions
A% Operating Voltage — — 2 — 5.5 A\
Ipp Operating Current 2.5V Pulse I(gie:f;l;:(ékentry _ 0-2 ! mA
Tone — 0.6 2 mA
IsTB Standby Current v 82_;11?3; no load — — 1 wA
Vr Memory Retention Voltage | — — 1 — 5 A\
Ir Memory Retention Current| 1V | On-hook — 0.1 0.2 nA
ViL Input Low Voltage — — Vss — (02VpDp| V
Vig Input High Voltage — — 0.8VDD — VDD A%
Ixmo | XMUTE Leakage Voltage | — Kﬁfﬁ;m — | = 1 | A
Iorxm |XMUTE Sink Current 2.5V | VXMUTE=0.5V 1 — — mA
THRS HKS Pin Input Current 2.5V | VEKS=2.5V — — 0.1 nA
Rurr | HFI Pull- High Resistance |2.5V | VAF=0V — 200 — | kQ
IoH1 Keypad Pin Source Current | 2.5V | Vog=0V —-4 — —40 LA
ToL1 Keypad Pin Sink Current |2.5V | Vor=2.5V 200 400 — HA
Tou2 HFO Pin Source Current 2.5V | Vog=2V -1 — — mA
Tore HFO Pin Sink Current 2.5V | VorL=0.5V 1 — — mA
ToLs MODEO Sink Current 2.5V | VoL=0.5V 0.6 3.5 — mA
Trp Pause Time After Flash 2.5V — — 800 — ms
Trp %I;z;key Redialing Pause 9.5V . . 800 . ms
Fosc | System Frequency — — — 3.58 — | MHz
TpB Key-in Debounce Time 2.5V — — 20 — ms
TBRK gzg?;g];ii;ne For One-key 2.5V — — 2.2 — s
Tukpr | Off-hook Delay Time 2.5V 10pps — 800 — ms
20pps — 500 —
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HT93214/5

Pulse Mode Electrical Characteristics

(Fosc=3.5795MHz, Ta=25°C)

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

Test Conditions
Symbol Parameter Min. Typ. Max. | Unit
VDD Conditions
IroH PO Output Source 2.5V | Vou=2v 0.2 B N A
Current
IroL PO Output Sink 2.5V |VoL=0.5V 0.2 0.6 — | mA
Current
MODE pin is connected to Vpp | — 10 —
Pr Pulse Rate — — pps
HT93214 MODE pin is opened | — 20 —
HT93214/HT93215 with
— 33:66 —
M/B  |Make/Break Ratio | — |MODE=open %
HT93215 MODE=Vpp — 40:60 —
M/B=40:60 (10 pps) — 40 —
Pre-digit-pause M/B=40:60 (20 pps) — 20 —
TppP . — ms
Time M/B=33:66 (10 pps) — 33 —
M/B=33:66 (20 pps) — 17 —
_digit- 10 — 800 —
Tiop Igter digit-pause . pPps ms
Time 20 pps — 500 —
10 pps, M/B=1/2 — 33.3 —
Pulse Make 10 pps, M/B=2/3 — 40 —
T™m . — ms
Duration 20 pps, M/B=1/2 — 16.7 —
20 pps, M/B=2/3 — 20 —
10 pps, M/B=1/2 — 66.6 —
Pulse Break 10 pps, M/B=2/3 — 60.0 —
T . — ms
Duration 20 pps, M/B=1/2 — 33.3 —
20 pps, M/B=2/3 — 30.0 —
Tp Pause Time — — — 2.2 — s
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HOLTEKY F HT93214/5

Tone Mode Electrical Characteristics (Fosc=3.5795MHz, Ta=25°C)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
VDD Conditions

VTDe DTMF Output DC Level — | No load 0.45Vpp| — |0.7VDpD A%
Itor, DTMF Sink Current 2.5V | VDTMF=0.5V 0.1 — — mA
Vrac DTMF Output AC Level | — | Row group, RL=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
TTMIN Minimum Tone Duration | — | Auto-redial — 94 — ms
Trrem ggz:;lum Inter-Tone — | Auto-redial — 96 — ms

THD (Distortion) (dB) = 20 log (Y 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~C3, HKS and R1~R4 form a keyboard matrix. Together with a standard 4x4 keyboard, the
keyboard matrix is used for dialing entries. The keyboard arrangement of the HT93214/5 series is
shown in the Keyboard Information.

Tone frequency

Output Frequency (Hz)
Tone Name % 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%
C2 1336 1332 -0.30%
C3 1477 1472 -0.34%

Note: % Error does not contain the crystal frequency drift
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HT93214/5
Dialing specification selection ¢ Hand-free function table
Two versions are offered for different telephone Current State Next State
system applications
Hook SW | HFO | Input | HFO | Dialing?
* HT93215 is for European and American sys- p— -
tems. The specifications are selected by the — Low | HFI! | High Yes
MODE pin. On hook | High | HF1! | Low No
MODE |Tone/Pulse | Dial Rate| M/B Ratio Off hook | High | HF1! | Low Yes
VDD Pulse 10pps 2/3 3
PP On hook — of off Low Yes
VSS Tone — — hook
Floating Pulse 10pps 1/2 Off hook | Low |on hook| Low No
Off hook | High |on hook| High Yes
¢ HT93214 is for Japanese system. The specifi-

cations are selected by the MODE pin.

MODE |Tone/Pulse|Dial Rate| M/B Ratio
VDD Pulse 10pps 1/2
VSS Tone — —

Floating Pulse 20pps 1/2

¢ The MODE pin status is checked whenever a
digit key is pressed, however the M/B and
pulse rate are determined at the first key
entry.

Hand-free function operation

* When HFO is low, a falling 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 falling edge to HFI

11

DOUT BCD code

When dialing, the corresponding 4-bit BCD
codes are serially presented on DOUT from
MSB to LSB to interface with external LCD
driver chip or microcontroller for expanded fea-
tures. The data of DOUT is valid at the falling
edge of the CLOCK pin. The following table
lists the BCD codes corresponding to the key-
board 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 1011
7 0111 P 1110
3rd Dec ’97
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HT93214/5

LOCK function

This function aims to detect the locked dialing
number to prevent a long distance call from
being dialed. The dialing output of the chip is
disabled if the first key input after on-off-hook
is the locked number when a lock number is
selected. The lock function selection is listed
below.

LOCK pin Connection| Locked Number
Open None
VoD 0,9
Vss 0

Flash

Two flash keys are provided, namely F1, F2 for
both series. All the flash key function as control
key with different break duration. Whenever a
flash key is pressed the PO pin will be forced
low for a Ty duration and the transmission of
the new digit key inputs will be further delayed
for a Trp after Tr. See the following table for
flash duration selection.

Item F1 F2
HT93214 300ms 98ms
HT93215 600ms 600ms

12

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 op-
eration.

e /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 * func-
tion in the tone mode. The */T key will occupy
one memory digit in either tone or pulse
mode.

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

* F1,F2
Pressing one of the flash keys will force the PO
pin to become low for the Tr duration. To
transmit the dial signals of the key input that
are entered after the F key, a wait period Trp
(sec) after PO pin returns from low is pro-
vided.

*P
Pause key. The execution of this key pauses
the output for the Tp duration (2.2s).

*R
Redial key. It executes redialing as well as
one-key redial function.
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HOLTEKY F HT93214/5

Keyboard Operation

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

* Normal dialing

— Pulse mode — Tone mode
(a) without /T (a) without /T
Keyboard input: Keyboard input;
Dialing output: D1 D2 ... Dn Dialing output: D1 D2 ... Dn
RM: D1 D2 ...Dn RM: D1 D2..Dn
(b) with /T (b) with #/T
Keyboard input: Keyboard input:
Dialing output: D1 D2 ... Dn Tp»T Dn+1..Dm Dialing output: D1 D2 ...Dn * Dn+1...Dm
Pulse Tone RM: D1 D2..Dn # Dn+1..Dm
RM: D1 D2 ...Dn #T 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 — Tone mode
(a) without */T (a) without /T
RM content: D1 D2 ... Dn RM content: D1 D2 ... Dn
Keyboard input: [R] Keyboard input: [R]
Dialing output: D1 D2 ... Dn Dialing output: D1 D2 ... Dn
RM: Unchanged RM: Unchanged
(b) with /T (b) with #/T
RM content: D1 D2 ... Dn #/T Dn+1 ... Dm RM content: D1 D2 ... Dn */T Dn+1 ... Dm
Keyboard input: [R] Keyboard input: [R]
Dialing output: Q1 D2...Dn Tp—T Dn+1 ... BDm Dialing output: D1 D2 ... Dn * Dn+1 ... Dm
Pulse Tone RM: Unchanged
RM: Unchanged
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* One-key redial

— Pulse mode
(a) without =/T
Keyboard input: R]
Dialing output: D1 D2 ... Dn TBr TRP

D1 D2 ... Dn
RM: D1 D2 ...Dn
(b) with /T
Keyboard input:
[Dm][R]
Dialing output: D1 D2 ...Dn TP-T Dn+1 ... Dm
Pulse Tone
Terk Trp D1 D2 ...Dn TPt
Pulse
Dn+1 ... Dm
) SEES—
Tone

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

— Tone mode
(a) without /T

Keyboard input: [R]

Dialing output: D1 D2 ...Dn Terg Trp D1 D2
... Dn

RM: D1 D2 .. Dn

(b) with =/T

Keyboard input: [=T)
Om][R]
Dialing output: D1 D2 ...Dn * Dn+1...Dm
Tere TrRp D1 D2 ...Dn * Dn+1
..Dm

RM: D1 D2...Dn = Dn+1..Dm

Note: If the dialing number exceeds 32 digits, redialing is inhibited andﬁ):open

* Flash

— Flash as a control key
Keyboard input:

Dialing output: D1 D2 ...Dn Tr Trp Dn+1 ...
Dm
RM: Dn+1 ... Dm

Note: Tr: break a flash time

* Pause

14

Keyboard input: .. D@
Dialing output: D1 D2...Dn Tp 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, ,, #

3rd Dec ’97
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Timing Diagrams

Normal dialing
¢ Pulse mode

&% High Impedance

Tioe-Tu-p e
il kT‘DP»g__H € Tw
PO
i [
DTMF
KT
> |eTa > €T G00Hz carrier Ll
2
> |e20ms

¢ Tone mode
&% High Impedance

KEY IN D1 |

PO
TITPM TITPM
« <
FVWA VWA
DTMF
»| TiTPm
KT
MODEG
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Dialing with PAUSE key

¢ Pulse mode

High Impedance

s |
(5] (=) )
KEY IN LDEJ LP_J LDEJ
YNTE a i \\\
XHoTE . -
TioP- TM ] |<.
PO
DTMF
KT TioP-Tm
KT
"' l"TKT 600Hz carrier
X2

* Tone mode

HKS

§§\§§ High Impedance

KEY IN

XMUTE

»!

MODEG ]

T
] TtmiN . TiTPM Tirem
St 5] ™
DTMF rvw-l J\N\,-l
T|TPM|<- ..)I
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¢ Flash key operation

E | High Impedance

HKS
KEY IN F I|
-P |<- Tos

/

XMUTE

.

S

S

— TF

DTMF

Z->| ] I(-TKT 600Hz carrier

X2

->|v l« é0ms

¢ Pulse to Tone operation

High Impedance

HKS
(51) (o) ()
{o1}—{ps—)

KEY IN 121}

P TTMIN l(-

1.2 kHz carrier

MODEO
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® One key redial operation
§$}§ High Impedance

HKS
(51 | (02 | R )
KEY IN D1 | D2 | LR

TiITPM
‘.

WODEG l [

* CLOCK & DOUT operation
_ High Impedance

HKS

KEY IN D1

_/

XMUTE

Tos TrDP :I: TB —D|4— ™ —PI

CLOCK | | | | | | | FcLock=2.4kHz

DOUT “ Data
X2 A

» | 20ms

Note: D1=D3=3
D2=2
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Application C

Ring 1A bridge

AAA

HT161xA
LCD
DRIVER

Wy
22MG
AMA
WA~
Ag2  100kQ
=
Q
o
=z 2
510002
=
] < HAND-FREE
g ‘ 2203 SPEECH | | NETWORK
o +INETWORK
3.3k .mN
Y Y L SiskaSison | 1WF LN Lﬂ
A2 ] oo 1N4148 200 T 502 7y
al AAA a <
Pt Wv 1N4148
5.1V 270kQ
o AMA
47kQ Wy
0.1uF 100pF y VDD
ot 3
77883
1100k
24
PO VDD AKS DTMF XMUTE HFO { MODEO
CLOCK [
HT93214/5 Series
DATAH
T3 C2 CT___ VSS MODE KT

10pF.

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

T‘ij

VDD

M/B=2/3 3.58MHz

M/B=1/2 resonator

X1 X2
39pF M 39pF
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