HOLTEK

HT1613A

Timer with Dialer Interface

Patent Number: 84545 (R.0O.C.)

Features

* Operating voltage: 1.2V~1.7V

* Low operating current (3 uA, Typ.)

¢ Dialing number and conversation time display
*  Conversation timer (59 mins and 59 secs max.)

8 or 10-digit LCD display driver (3V, 1/2 bias,

1/3 duty), same as hand-held calculator type

Real time clock with stopwatch

Built-in dialer interface

12-hour or 24-hour format

Two-button sequential operation for real

time clock setting

Uses 32768Hz crystal

¢ Uses 32768 Hz output buffer

¢ Eight ICONs:

- LOGO1~3, INUSE, HANDFREE, HOLD,
ICON1,ICON2

Applications

* Timers, clocks and watches
* LCD display drivers

General Description

The HT1613A is a CMOS chip designed for di-
aler interfaces driving 8 or 10-digit LCDs. Vari-
ous functions, such as real time clock, dial
number and conversation time display are pro-

vided.

The HT1613A can display the real time or be
blank by default. When answering a telephone
call, the timer is activated to tell users how long
the conversation has taken.

The HT1613A receives dialing data from the
dialer and displays the phone number on the

Patent Pending: 08/214, 079 (U.S.A.)

¢ Four option pads for icon flash
- Flash or not
- 1s On/1s Off or 2s On/2s Off
¢ Three pads for operation mode option
- RT for real time
- ACT for auto change to timer mode
- EPN for extension telephone number
display
®  Quick start of OSC when power is on
* Auto 1/2 Vpp generation to LCD for 3V
application
¢ Blinking cursor waits for dialing number
¢ Last call time display

* Telephone display interface
¢ Instrument display

LCD from left to right each time a phone call is
made. By adding a TIMER key, the HT1613A
can provide the stopwatch and timer reset/hold
functions. Rrefer to the functional description
for details.

The HT1613A also supply eight icons, LOGO1~
LOGO3, INUSE, HANDFREE, HOLD and two
special icons, for telephone dialer or other appli-
cations.
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HDLTEK# HT1613A

Block Diagram
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HOLTEK i ‘

HT1613A
Pad Assignment
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Chip size: 146 x 162 (mil)2

* The IC substrate should be connected to VDD in the PCB layout artwork.
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HT1613A
Pad Coordinates Unit: mil
Pad No. X Y Pad No. X Y Pad No. X Y

1 -67.83 66.85] 22 -25.58 -76.07| 43 66.77 20.70
2 -67.57 60.39] 23 -18.44 -76.07| 44 66.77 28.86
3 —-67.57 53.76| 24 -11.81 -76.07| 45 66.77 37.02
4 —-67.57 47.13| 25 -5.18 -76.07| 46 67.11 45.18
5 -87.57 40.50| 26 1.45 -76.07| 47 67.11 53.34
6 -67.57 33.87] 27 8.16 -76.07| 48 66.77 62.18
7 —67.57 27.24] 28 14.96 -76.07] 49 66.77 70.34
8 -67.57 1768 29 25.08 -76.07] 50 43.60 75.69
9 -67.57 8.76| 30 47.09 -76.07| 51 35.44 75.69
10 —67.57 098] 31 53.72 -76.07| 52 27.28 75.69
11 —-67.57 -5.65] 32 60.35 -76.07| 53 19.13 75.69
12 -67.57 -12.28| 33 66.98 -76.07| 54 10.97 75.69
13 -67.57 -18.91| 34 66.21 -55.80] 55 2.81 75.69
14 —-67.57 -25.54| 35 66.77 -48.53| 56 -5.36 75.69
15 -67.57 -32.72| 36 66.77 -35.36| 57 -13.52 75.69
16 -67.57 -43.35| 37 66.77 -27.20 58 -21.67 75.69
17 -67.57 -52.66| 38 66.77 -19.04] 59 -29.83 75.69
18 -65.62 -76.07| 39 66.77 -11.94| 60 -37.99 75.69
19 -57.12 -76.07| 40 66.77 -3.78| 61 -46.15 75.69
20 -39.87 -76.07| 41 66.77 4.38| 62 —54.31 75.69
21 -33.24 -76.07| 42 66.77 12.54] 63 —62.47 75.69

Pad Description

Pad Name |I/O Internf.).l Description
Connection
SEG1~SEG30 | O CMOS OUT LCD segment signal output pads
COM1~COM3 | O CMOS OUT LCD common signal output pads
iR I Schmitt Trigger IN | Hook switch detector input
Pull-High Active low

CMOS IN Active . . . . . .
HF I Pull-High Hand Free icon input, Low=inactive, High=active

CMOS IN Active . . . . . .
HD I Pull-High HOLD icon input, Low=inactive, High=active
—aT CMOS IN Active . . .
ICON1 1 Pull-High ICON1 icon input, Active low
TCONZ 1 CMI(,)EIIE;;SWQ ICON?2 icon input, Active low

. . Clock setting switch

S1 I Schm}ﬂ: Trigger IN Hour or minute can be selected (flashes when selected)

Active Pull-Low .

for S2 adjustment
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HOLTEK i ‘

HT1613A
Pad Name |1/O Intern:.).l Description
Connection

RES I Schmitt Trigger IN | System initialization pin (active low)

Pull-High The pull-high resistance is 200kQ typ.
12/74 I Schmitt Trigger IN | 12-hour or 24-hour format option pad, connected to VDD

Active Pull-Low | for 12-hour format
Schmitt Trigger IN Clock ad‘]us.tlng SW‘lt(.:h, Active hlgh . .
S2 I Active Pull.L Hour or minute digits can be adjusted with this key
chve full-Low depending on the S1 selection

DI I Schmitt Trigger IN | Serial data input pad (connected to the dialer)

Pull-High Data should be valid at the falling edge of SK
K I Schmitt Trigger IN | Clock input pad (connected to the dialer)

Pull-High Input data is latched at the falling edge of SK input

CMOS Real time selection pin

RT 1 LATCH IN VDD: With real time mode

Pull-Low Floating: Without real time mode

CMOS Extension phone number display selection pin

EPN 1 LATCH IN VSS: Without extension phone number display

Pull-High Floating: With extension phone number display

In the dialing number display mode, auto change to
s CMOS timer mode selection
ACT I 11‘3‘?1’5(_:1_11_11 I}l:T VSS: Auto change to timer mode
g Floating: Manual change to timer mode
=F3 CMOS IN .
T1 I Pull-High Test pad (connected to VSS for production test)
T2 I gll\ldl:l(-) I—ShIgl}\i Test pad (connected to VSS for production test)
X1 I 0OSC 32768Hz crystal oscillator input
X2 (0] 0SC 32768Hz crystal oscillator output
Schmitt Trigger IN | .. .
TIMER 1 Active Pull-Low Timer reset and start/hold toggle control input pad
INT O NMOS OUT Interrupt output, 2Hz (default) or 16Hz (by mask option)
VA (@) CMOS OUT Voltage doubler, connected to external capacitor
VB (@) CMOS OUT Voltage doubler, connected to external capacitor
vC (@) CMOS OUT Voltage doubler, connected to external capacitor
OPT4 I CMOS IN Pad for flash rate selection. Pull high
Active Pull-High | High=2s On/2s Off, Low=1s On/1s Off
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HDLTEK# HT1613A

Pad Name |I/O Intern:-).l Description
Connection
Option pad for setting hold-line icon/hand-free icon to
OPT3 I CMOS IN flash or not
Active Pull-High | Open: no flash (default)
Vss: flash
CMOS IN Option pad for setting ICON2 to flash or not
OPT2 1 Active Pull-Hich Open: no flash (default)
g Vgs: flash
CMOS IN Option pad for setting ICON1 to flash or not
OPT1 I . . Open: no flash (default)
Active Pull-High
Vsgs: flash
0SCO (0] CMOS 32768Hz buffered output
VDD 1 — Positive power supply
VSS I — Negative power supply (GND)
Approximate internal connection circuits
CMOS IN CMOS IN NMOS OUT CMOS OUT CMOS LATCH IN
Pull-Low Pull-High Pull-High
VDD
vo | /4 | _| PWRON
CMOS LATCH IN OSCILLATOR Schmitt Trigger IN CMOS IN Active CMOS IN Active
Pull-Low Pull-High Pull-Low Pull-High
X1 [ x2 vDD
VDD
10Me | %
12PF7J; inF
Absolute Maximum Ratings*
Supply Voltage ......ccuvueiiieiiiiieeeee —0.3V to 5V Storage Temperature................. -50°C to 125°C
Input Voltage...... ...Vss—0.3V 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.
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HDLTEK# HT1613A

Electrical Characteristics (Fosc=32768Hz, Ta=25°C)
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpD Conditions
VDD Operating Voltage — — 1.2 1.5 1.7 A%
ViL Input Low Voltage 1.2V~1.7V — Vss — |02Vpp| V
Vg Input High Voltage 1.2V~1.7V — 0.8VDpD — VbbD Vv
Vag=Floating
IsTB Standby Current 1.5V (or VDD) — 0.1 1 LA
Ipp Operating Current 1.5V No load — 3 10 nA
ToL —%l{,put Sink Currentof | 4 5y |vo=0.3v 500 | 1000 | — | pA
Ta Data Setup Time 1.5V — 1 — — us
T Data Hold on Time 1.5V — 2 — — us
Tc Inter Digit Time 1.5V — 5 — — us

Debounce Time

Tps (AR, S1, S2, TIMER) 1.5V — — 31.25 — ms
Pull-High Resistance _

RHIl (ﬁ, ﬁ, ﬁ{) 1.5V VIN—OV —_— 1 _— MQ
Pull-High Resistance
HF, HD, ICON1, ICON2, _

RH2 | 5PTT, OPT2, OPTS, 1.5V | ViN=0V - 5 — | Ma
OPT4

Res }?Elél){‘gh Resistance 15V | ViN=OV 100 | 200 | 400 | kO
Pull-Low Resistance

R | rIMER, s1, 82, 12720) | 18V | VIN=1&V - 5 - | Me

Fosc | System Frequency 1.5V Crystal=32768Hz — 32768 — Hz
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HOLTEK HT1613A

Functional Description

Operational flow chart

Power-on
r~

TIMER input?

Reset timer &

start counting Display last

timer value

Y

— N

HK= »
Y
N
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HOLTEK HT1613A

TIMER key function
The TIMER key is used to start/stop the timer (toggle). In real time mode, it can perform a stop-watch

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

function.
10 —11—00 00 —00 00 —12 OOl—OO
Trig. TIMER 00 —12 Trig. TIMER Trig. TIMER 01—24
LCD display Timer reset Timer hold (within 5 secs)| Timer reset
real time and count and count
Trig. 01—24 No action for | 00 —12—36
TIMER over 5 secs
Timer hold Return to real
time clock
In the conversation timer mode, it can reset or hold the timer.
10 —11—00 00 — 00 1234567 00 —00
Off-Hook 00 —12 Dialing out Dial finished 01 —24
LCD display | (HK=0) Timer reset Show dialing | (after 10 secs)| Timer reset
real time and count numbers and count
Trig. 00 — 00 01—24 00 —24—36
TIMER 01Loa Trig. TIMER On-Hook
Timer reset Timer hold | Over 5 secs Return to real
and count time clock
9 3rd Dec ’97




HDLTEK# HT1613A

On-hook & Off-hook

Real Time or Blank Timer Mode
10 —25—37 > 9 secs Display the On-hook
Last Time
Off-hook < 9 secs and
Off-hook
S2
Block A (1) No Data Block B
Entry>10 secs
\ 4 (ACT=VSS)
: I 2) TIMER input

Receive Digit(s (

9its) (ACT=floating)

Receive Data
On-hook (EPN=floating)

780

Block C

Note:

Block A shows the switches S1 and S2 that are used for setting and selecting when RT=VDD (Real
time mode). S1 and S2 are disabled when RT= floating (Blank mode).

Block B illustrates a timer mode when TIMER input ACT= floating or when there’s no data entry>10
secs (ACT=VSS). Once in the timer mode, the timer resets and starts to count the conversation time

(ACT= floating).

Block C displays blinking “—”, after Off-Hook, dialing data is received and displayed on the LCD
from left to right.
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HOLTEK i ‘

HT1613A

Data & Timing

¢ For telephone application
The HT1613A is designed to display telephone
numbers derived from the HT93XXX series
telephone dialers. The corresponding data is
illustrated in the following table.

Key-In Data Code Display
b3 | b2 | bl | b0
Blank | 0 | 0 | 0 | 0 | Blank
1 0 0] 0] 1 !
2 0 0 1 0 =
3 0 0|11 3
4 0 1 0 0 “
5 0 1|01 S
6 0 1 1]0 =]
7 o] 1|11 1
8 1 0| 0] O B8
9 1 0] 0] 1 =]
0 1 0| 1]0 O
* 1 1|01 -
# 1 1 0 0 -
1 0 1 1 F
1 1 11]0 P
1 1 1 1 -
¢ Data latch timing
T e
= TLI LI
e |

* For instrument or nC application

The HT1613A is also capable of displaying
BCD data generated from instrument or a pC
system. The corresponding data and timing is
shown in the Data latch timing diagram. Be-
fore the data is transmitted to the HT1613A,
the HK pin should be pulled-low or continu-
ously kept low. The HT1613A is then ready to
receive the data. At the falling edge of the
clock the data is shifted in to the IC. After all
the data is sent to the HT'1613A, the SK pin is
set low to avoid switching to the timer mode.

b3Xb2Xb1XbO/ ----------- b0 Y—

b3 X b2 X b1 X b0
|<7 Digit1 ——p

& Tc

le——— Digit2 ————plg--mn DigitN  ——
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HOLTEK i ‘

HT1613A
ICON table
Item On Hook Off Hook
LOGO1 ON Flash
LOGO2 Flash ON
LOGO3 Flash OFF
INUSE OFF ON
HANDFREE When HF=1, HFICON=On or flash; when HF=0, HFICON=Off
HOLD When HD=1, HDICON=0n or flash; when HD=0, HDICON=0ff
ICON1 When ICON1=0, ICON1=0n or flash; when ICON1=1, ICON1=0ff
ICON2 When ICON2=0, ICON2=0n or flash; when ICON2=1, ICON2=01f
Note:
On/Off of LOGO1~3 and INUSE are directly controlled by HK pad.
Other icons are controlled by the corresponding input pads.
OPT1~2 pads control the flash of ICON1~2, the default is no flash.
OPTS3 controls the flash of HOLD and HANDFREE icons, the default is no flash.
OPT selects the flash rate to be 1s-on/1s-off or 2s-on/2s-off, the default is 2s On/2s Off.
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HOLTEK HT1613A

Application Circuits

For telephone interfacing (with batteries)

8/10-Digit LCD

SEG COM
13 1 N 30 2
BERR Bovooogan 208
TSNS oENYRRYRR 98 3|3
OO0o000O0O00000o0ogd oG 1.o¥
48 47 46 4544 43 42 41 40 30 38 37 36 35 3433 ,ﬁ
SEG15 | [J50 3273{YDD =
SEG16 | [J51 s Ve 1|ni4_‘
SEG17 | [J52 o8 !
=
SEG18 | [J53 =il (7 104
SEG19 | [J54 2500 RES
SEG20 | [155 — |[EFN
SEG21 | [J56 zé'—' OPT1
SEG22 | 057 HT1613A 2503 T2
SEG23 | [Js8 Iyl el
SEG24 | (59 2303 OPT4
SEG25 | [J6o 22B_vss
seG26 [ et 213ACT
seaz7 | [J62 20EHE
seGzs | 63 192
12 3456789 1011121314 15 16 17 18
EIDDI.FH.TJ [mimin] ooo L_|.| L_|.|
A EEEFE EEEEREEEE
m| ol
BEskElz 8 . 5|
N
[
Yy: i > i
B
& T I 777
AAA
o A
{8050
L
£ sa0ka HFO HDO DO GLOCK
A HT93XXX Dialer Vs
HFI HDl VDD X1 X2 FO ;7
3. 58MHZ
D resonator
HDI 39pF 39pF
——3"%
T_rJr_T .
—9 270k I'= A AD2
2.7kQ
HF ke 1A bridge _~Ring
—O A 33k
3
41 a7k
) 203 330uF A5y As2
b: T 10V
10MQ 7;7vss
AAA
Wy
1N4148; |
4148:3 A aap  Offhook
T V¥V

100k<2

13

\On-hook
* The IC substrate should be connected to VDD in the PCB layout artwork.
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HOLTEK

HT1613A

For telephone interfacing (without batteries)

8/10-Digit LCD

COM COMSEG SEG COM
1 1 N 30 2
REE8 Bopunauns 28 8
QLYY VLN Do WE 2| »
e e = = - I B R O I e - —
OOoooooo0aoooooog O
49 48 47 46 4544 43 42 41 40 30 38 37 36 35 3433
SeG15 | 0050 323 |VDD
SEG16 | [J51 se 104
SEG17 | [J52 s Y8 _ 1
SEG18 | [J53 20G-YA =104
SEG19 | [J54 2800 RES
SEG20 | [J55 — |EPN
27—
SEG21 | [J66 Zea_opﬁ
SEG22 | [J57 HT1613A 250 oPT2
SEG23 | [158 243 [OFT3 .
SEG24 | [J5¢ 233 OFT4 -~
SEG2s | (60 2203 VSS
SEG26 | [J61 213JACT
SEG27 | [J62 ZOD-IL
SEG28 | (063 1932
12 345656789 1011121314 15 1617 18
DDDIFI?DEIDDI? DDDQLT]I?
ecollalE S 23 ¢ &= &2 52 82
£ £olgF e 2™ i E
& SR|S]S . B
N
[ P
- 2
!!!!E ' I
=11
77
300k %E 1WF
¥ 50V
e =
T \AAs ]EE
) =
I\; s
é
HFO HDO DO CLOCK] L
=
. Zezk0
HT93XXX Dialer ves <
FI VDD X1 X2 PO j,—
HIHRNE
resonator
SQDWQ;]F
Tip
Idl—AAA A9
2.7k
HFl 47k 1A bridge ~ Ring
AV 33ke2
203
47k
330uF; Asav A
10V

7;7' ves

10MC2
AAA
Wy

1 Nﬂ 48x3 Oﬁ.hgok

AAA

L] VVv

100k<2

‘\3 On-hook

* The IC substrate should be connected to VDD in the PCB layout artwork.
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HDLTEK# HT1613A

For instrument or nC use

8/10-Digit LCD

COM COMSEG SEG COM
103 1 PN 30 2
mmmmTimTmTimm m
9 D000 O | 3
W B NSO RN S =] =
ooogooooon fE oo 15V
44 43 42 41 40 39 38 37 36 35 3433 lﬁ
SEG15 32[3|vDD —
SEG16 siEdve 104
SEG17 aogv8 !
SEG18 VA 104
2003
SEG19 RES
281 |—.
SEG20 o [E o
SEG21 27l OPT1
R HT1613A 26— e
253 oo
SEG23 24[FHOET3 oo
SEG24 2303Jo0PT %
SEG25 2o[Lvss
SEG26 21[F4ACT oo
SEG27 ZOEL
SEG28 1932
6 78 9 10 11 121314 15 16 17 18
(mininin] @ L_|.| ooo I.T_|I._|.| L_|.I
e EEEEEEEEE
8 3|
@
N
! = g
N
Anr A
& 777
>
@
X
-
=~
< g 5
SR12R R M2 2RIZR
5\/1 ICON1ICON2 HF HDGyq PR DO CLOCK
VDD vss
Instrument or 1C System gr

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

Note: To drive SK, DI, and HK, an open drain NMOS output structure is recommended.

To drive SK, DI and HK with a CMOS output structure, a voltage divider is needed
(R=4.3kQ, R1=10kQ).
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HDLTEK# HT1613A

LCD Configuration

For 8-digit application

* Segment electrode side

HAND
LOGO1 LOGO2 LOGO3 INUSE FREE HOLD ICON1 ICON2
SE 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

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

* Common electrode side
COoM2
LOGO1 LOGO2 LOGO3 INUSE FREE HOLD ICON1 ICON2

J ] ] ] ]

CoM1 COM3
* L.CD connection
HAND
LOGO1 _ LOGO2 _LOGO3 _INUSE___ FREE___ HOLD __ ICON1__ICON2
0000000000000000
00-00-00-0000.020-.020.0°0F0
o 00— 000
com|com|seG|sEG|sEG|sEG SEG|sEGlcom
11378910 20|30 | 2
16 3rd Dec’97
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HT1613A
For 10-digit application
* Segment electrode side
HAND
LOGO1 LOGO2 LOGO3 INUSE FREE HOLD ICON{ ICON2
SEG 1 2 10 1112 131415 16 1718 1920 21 22 2324 25 2627 28 2930

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

* Common electrode side

comz

ICON2

comi

HAND
LOGO1 LOGO2 LOG03 FREE

0 D oD 00 60 00 00 D o
0, 00, 00,070, 0, 0, 0, G0, 0, 0,
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