HOLTEK

HT1612

Timer with Dialer Interface

Features

* Operating voltage: 1.2V~1.7V

¢ Dialing number and conversation time display

* Conversation timer (Max. to 59 mins and 59
secs)

* Operation current: 10uA (Typ.)

Applications

¢ Timers
* LCD display drivers

General Description

The HT1612 is a CMOS chip designed for dialer
interface which drives 8 or 10 digits LCD. Vari-
ous functions, such as displaying dialing num-
ber and conversation time, are provided.

It normally shows blanks. The timer is started
to tell users how long the conversation time has
been taken when answering a telephone call.
After hanging up the telephone, it returns to
show blanks immediately. Whenever makeing a

* 32768Hz crystal

* 8 or 10 digits LCD display driver, 3V, 1/2
bias, 1/3 duty (8 digits hand-held calculator
LCD is used for 8 digits application)

¢ Built-in dialer interface

¢ Telephone display interface
¢ Instrument display

phone call, the HT1612 receives dialing data
from the dialer and displays the phone number
from left to right on the LCD. However, if there
is no dialing action within 10 seconds, it re-
starts the timer again. By adding a TIMER key,
the HT1612 can provide the timer reset/hold
functions (refer to functional description for
more details).
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Chip size: 136 x 134 (mil)2
* The IC substrate should be connected to VDD in the PCB layout artwork.
2 5th July 95

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



HOLTEK ; ’

HT1612
Pad Coordinates Unit: mil

Pad No. X Y Pad No. X Y Pad No. X Y
1 —61.92 41.65 18 —18.66 —60.80 35 61.63 39.46
2 —61.92 33.98 19 4.72 —60.80 36 61.63 47.60
3 —61.92 26.30 20 12.36 —60.80 37 61.63 55.79
4 —61.92 17.85 21 20 —60.80 38 41.78 61.14
5 —61.92 10.95 22 34.98 —60.46 39 33.62 61.14
6 —-61.92 3.17 23 50.02 —60.46 40 25.46 61.14
7 —-61.92 —4.58 24 61.67 —60.80 41 17.30 61.14
8 —61.92 -12.22 25 61.63 —42.18 42 9.14 61.14
9 —61.92 -19.96 26 61.63 -33.98 43 0.98 61.14
10 —61.92 —27.60 27 61.63 —25.82 44 —7.18 61.14
11 —-61.92 —-35.26 28 61.63 -17.66 45 -15.34 61.14
12 —61.92 —42.95 29 61.63 —-9.50 46 —23.50 61.14
13 —61.92 -52.26 38 61.63 -1.34 47 -31.66 61.14
14 —-57.80 —60.80 39 61.63 6.80 48 -39.82 61.14
15 —45.90 —60.80 31 61.63 14.98 49 —47.98 61.14
16 -36.50 —60.80 32 61.63 23.14 50 -56.14 61.14
17 —28.86 —60.80 33 61.63 31.30

Pad Description
Pad Name |1/O C(I;ll‘::(l:t?(l)n Desecription

SEG1~SEG30 | O CMOS OUT | LCD segement signal output pads

COM1~COM3 | O CMOS OUT |LCD common signal output pads

R I CMOS.IN Hoqk switch detector input

Pull-High Active low
O | OSCILLATOR | 32768Hz crystal oscillator output

X1 I | OSCILLATOR | 32768Hz crystal oscillator input

T2 I gll\l/{l(-) EIlIgll\I Test pad (connected to VSS for production test)

T1 I g?ﬁl(? I?Illglli Test pad (connected to VSS for production test)

INT (o) NMOS OUT | Interrupt output, 8 or 16Hz by mask option

TIMER I (1:311\111(1)-5015 Timer reset and start/hold toggle control input pad
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HT1612
Pad Name |I/O C(I)I:l:f:::lt?(l)n Description

DI I CMOS.IN Serial data input pgd (connecte.d to the diaﬁ)

Pull-High Data should be valid at the falling edge of SK
SK I gll\l/{l(—) EIlIgll\I Clock input pad (connected to the dialer)
VSS 1 — Negative power supply (GND)
VA (0] CMOS OUT | Voltage doubler, connected to the external capacitor
VB (0] CMOS OUT | Voltage doubler, connected to the external capacitor
vC (0] CMOS OUT | Voltage doubler, connected to the external capacitor
VDD 1 — Positive power supply
NC — — No connection

Approximate internal connection circuit

CMOS IN CMOS IN NMOS OUT CMOS OUT OSCILLATOR
Pull-Low Pull-High
vbo X1 X2
VDD _|
o ““_| 10MQ
- S| —| 12PF7_J/; 7;;15PF

Absolute Maximum Rantings
............................... —0.3V to 5V
Vss—0.3 to Vpp+0.3

—50°C to 125°C
—20°C to 75°C

Supply Voltage Storage Temperature

Input Voltage Operating Temperature
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HT1612

Electrical Characteristics

(Fosc=82768Hz, Ta=25°C)
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Test Condition
Symbol Parameter Min. | Typ. | Max. | Unit
Vobp Condition
Vbbb Operating Voltage — — 1.2 1.5 1.7 Y
ViL Input Low Voltage 1.2V~1.7V — Vss — 0.2VpD A%
ViL Input High Voltage 1.2V~1.7V — 0.8VpD — VbD A%
Vag=Floating
IsTB Stand-by Current 1.5V (or VDD) — 0.1 1 uA
Inp Operating Current 1.5V No load — 10 30 LA
ToL g\%p“t Sink Current of | 4 oy | yo_0.3v 500 | 1000 | — | pA
Ta Data Setup Time 1.5V — — — us
T Data Hold On Time 1.5V — 2 — — us
T¢ Inter Digit Time 1.5V — 5 — — us
Debounce Time
TpB (ﬁ{, TMIER) 1.5V — — 31.25 — ms
Pull-High Resistance _
RHI (ﬁ , ﬁ, ﬁ) 1.5V VIN—OV —_— 1 —_— MQ
Pull-Low Resistance
Rio (TIMER) 1.5V VTiMER=1.5V — 5 — MO
Fosc | System Frequency 1.5V Crystal=32768Hz — 32768 — Hz
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HT1612

Functional Description

Operational flow chart

[ Power-on

4

o2

Y

Reset to 00 — 00
start timer

Reset to 00 — 00
& start timer

Timer keep counting
display timer value

Dialing data input ?

Trig. TIMER key ?

Display dialing number
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About On-Hook & Off-Hook

Timer Mode
Blank State
On-Hook
Figure a Figure b
No Data
Receive Digit(s) Entry >10 secs

On-Hook Receive Data

780

Figure c

Note: 1. Figure a displays blanks.
2. Figure b illustrates a timer mode caused by Off-Hook; timer is reset and starts to
count the conversation time.
3. In Figure c. The dialing data are received and displayed on the LCD from left to right
after Off-Hook. When the entry interval is over 10 seconds, it resets the timer and starts
to count.
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HT1612
TIMER key function
In the conversation timer mode, the TIMER key can reset or hold the timer.
I:l 00 —00 1234567 00 —00
Off-Hook 00 —12 Dialing out Dial finished 01 —24
Blank state | (HK=0) Timer reset Show dialing | (after 10 secs)|  Timer reset
and count numbers and count
TIMER 01 L oa Trig. TIMER On-Hook
Timer reset Timer hold over 5 secs Return to
and count blank state
Data & Timing

¢ Data latch timing
> e

s L

-bTAI(-
b3 X b2 X b1 X bo

|<_ Digit 1

¢ For instrument or uC application
The HT1612 is also capable of displaying the BCD data which are generated from instruments or
uC system. The corresponding data and timing are shown in Data latch timing. Before the data are
transmitted to the HT1612, the HK pin should be pull-low or keeps low always. Then, the HT'1612
is ready to receive the data. At the falling edge of the clock the data are shifted to the IC. After the
whole data are sent to the HT'1612, the SK pin is set low to avoid switching to the timer mode.

b3 X b2 X b1 X b0

l¢——— Digit2 ————pjg---- DigitN ——

¢ Tc P
—P>
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HT1612

* For telephone application

The HT1612 is designed to display telephone numbers which are derived from the HT92XXX series

telephone dialers. The corresponding data are illustrated in the following table.
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Key-In Data Code Display
b3 | b2 | bl | b0
Blank | 0 0 0 | 0 | Blank

1 0 0 1 |
2 0 0| 1|0 =4
3 0 0 1 1 3
4 0 11010 “
5 0 1101 =
6 0 11110 =]
7 0 1011 -
8 1 0 0 0 B8
9 1 0|01 =]
0 1 0| 1|0 O
s 1 1101 -
# 1 1 0 0 -
F 1 0 1 1 F
P 1110 P

1 111 -

9
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Application Circuits

For telephone interfacing

8/10-Digit LCD

COMCOMSEG SEG COM

1 3 1 A\ 30 2

i OoOogoooooooog
H 50 49 48 47 46 45 44 43 42 41 40 39 38 37[]
i %]
S Iu s
§ 0= |
N @
TR E‘; 32g
31
= HT1612 0
Lp—{= =
32768Hz | O° >0
0o 270
[m R 2]
s TIMER | /4, 2]
O 15 647 18 19 20 21 22 23 24
O:P0FE [RE @ 00
DI SK |_1|o|d l
— 104
T
47K
8050 *jw—l
330K< HFO DO CLOCK
FIKS HT92XXX Dialer
HFI VDD PO Tip
1N4148x6 100K I1\OAI,\\IT Hook off
¢ v o
:\3 Hook on .
- — W\ ° A92 1A bridge Ring
20K 27K
el &
ZE +—0 0—A\\\—¢ 33K 47K

1
——203 330p A42
T 1oV Z *5.1V
7JTVSS

* The IC substrate should be connected to VDD in the PCB layout artwork.
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For instrument or nC use (1.5V supply)

8/10-Digit LCD

COMCOMSEG SEG COM
1 3 1

P 30 2

i ooooooooooooo
H 50 49 48 47 46 45 44 43 42 41 40 39 28 7]
: w0
H (mpl 35
i Oz 34
Po|ge wQ]
AN 20
EI'G 31
L5y HT1612 *d
Lp—{a =
32768Hz | O¢ >0
O 7]
O [
i TIMER | e B |
O3 45 16 17 18 19 20 21 2 23 24
mgnn[n}n Jn[ninjnj=j=

DI|SK 7J7 |_1|o4

_I\vAvAv &
S—Mﬂ
juy)
o
<

4

R %Fﬂ % R %m%
5v(|',~— HK DO CLOCK

VDD

Instrument or uC System vss _7»

* The IC substrate should be connected to VDD in the PCB layout artwork.

Note: 1.Todrive the i(, E, andi_K pin, an open drain NMOS output structure is recommended.
2. To drive the SK, DI and HK pin with CMOS output structure, a voltage divider is needed
(R=4.3K, R1=10K).
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For insturment or pC use (3V supply)

8/10-Digit LCD

COMCOMSEG SEG COM
18 1 < 30 2
goooooooooooaa
H 50 49 48 47 46 45 44 43 42 41 40 39 38 37[]
- ]
; 350
g 5
; = sad
HK Els s2[]
Os 310
= HT1612 30
Lo—a- »0
32768Hz | O° 0
O 270
O 26[]
'-c',m_gm 250
[ RE!
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O L_|.| L_|.| [ I |
I A —

E
> <>
RSR1 R% SRIZR

R
5v?_ AK DO CLOCK
VDD Instrument or uC System vss j

* The IC substrate should be connected to VDD in the PCB layout artwork.

Note: 1.Todrive the i(, E, andi_K pin, an open drain NMOS output structure is recommended.
2. To drive the SK, DI and HK pin with CMOS output structure, a voltage divider is needed
(R=20K, R1=10K).
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LCD Connection

HT1612

For 8-digit application

ICOMICOMISEGISEGISEG|SEG|SEG
1 3 7 8 9|10 11

SEG|SEG|SEG|SEG|SEGISEG|SEG|SEGISEG|SEG[SEGISEGISEG
12113141516 17| 18] 19| 20| 21| 22| 23| 24

SEG[SEGISEG|SEG|SEG|SEGICOM
25| 26|27 28|29 30| 2

Segment Electrode Side

LCD driving system 1/2 bias, 1/3 duty, 3V.

1112 13 14 15 16 1718 19 20 21 22 23 24 25 26 27 28 29 30

Common Electrode Side

COM2

COM1

13
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LCD Connection

For 10-digit application

OM [COM|SEG|SEG|SEG |SEG |SEG |SEG |SEG |SEG [SEG |SEG |SEG |SEG |[SEG [SEG |SEG |SEG |SEG [SEG |SEG |SEG |SEG [SEG [SEG |SEG |[SEG [SEG [SEG |SEG [SEG|SEG [cOM

1 3|11 |23 |4 |58 |7 8 9 10 | 11 12113 |14 |15 116 |17 |18 [ 19 ]| 20 | 21 22 123 |24 |25 |26 |27 |28 |29] 30 2
Segment Electrode Side
* LCD driving system 1/2 bias, 1/3 duty, 3V.
SEG 1 2 3 4 5 6 7 89 10 1112 13 14 15 16 1718 19 20 21 22 23 24 25 26 27 28 29 30

Common Electrode Side
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