HOLTEK HT1380/HT1381
Serial Timekeeper Chip

Features
e Operating voltage: 2.0V~5.5V e Two data transmission modes: single-byte,
e Maximum input serial clock: 500kHz at or burst mode
Vpp=2V, 2MHz at Vpp=5V e Serial I/O transmission
e Operating current: less than 400nA at 2V, e All registers store BCD format
less than 1.2pA at 5V e HT1380: 8-pin DIP package

e TTL compatible
- Vi 2.0V~Vpp+0.3V at Vpp=5V
- Vi1,: =0.3V~+0.8V at Vpp=5V

Applications

e Microcomputer serial clock o nd Calendar

General De

scriptio

signed for low power consumption and
operate in two modes: one s the 12-hour mode

24-hour mode- N
BIOC@
: : /

' (2) SCLK and (3) I/0. Data can be de-
i d' 1 byte at a time or in a burst of up to 8
@ bytes

Pin Assignment

110 C Data Shift Real Time ; NC i 8{J VDD
scLKO—»|  Register Clock X102 7hsclk X102 70 scLk
g . ; X2 []3 61110 X2 O3 610
i i i VsS4 5[JREST VSS []4 5[ REST
i Command Oscillator and 4_0 X1 HT1380 HT1381
REST O— i Divider T - -
Control Logic Cirout »O X2 8 DIP 8 SOP

1 October 2, 1999



HOLTEK i ’ HT1380/HT1381

Pad Assignment Pad Coordinates Unit: pm
X1 Pad No. X Y
7 1 -851.4 775.00
- VDD 851.40
] | sow 2 -851.40 494.60
3 -844.40 -203.90
(0,0
J—* Vo 4 845.90 -618.30
vss 5 48.40 -4.30
6 45.90 332.60
REST ﬁ 4 572.60
N/
Chip size: 2010 x 19

* The IC substrate should be con e t S in the PCB layout artwork. %
Pad qﬂ\crl tlp\n

R @;cxp\m R
N\
1 I CMOS 325@8Hz crystal input }d>
2 X2 0\ CMOS | Oscillator output pad
3 ¥SS\ }\ XJMQQ Grm\md> pin </
4 W I C}\@&S> Reset pin with serial transmission
5 I/& \IZO/ CMOS Data input/output pin with serial transmission
6{\3 %C\Iéif I CMOS Serial clock pulse pin with serial transmission
7 VDD I CMOS Power supply pin

Absolute Maximum Ratings

Supply Voltage.........ceeevvveeeeennnnns -0.3V to 5.5V Storage Temperature................. -50°C to 125°C
Input Voltage................. Vgs—0.3V to Vpp+0.3V Operating Temperature .................. 0°C to 70°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this de-
vice at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.
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HT1380/HT1381
D.C. Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. Max. | Unit
Vob Conditions
%)) Operating Voltage — — — 5.5
2V — 100 nA
Ists Standby Current _
5V — 100 nA
2V 0.7 1.0 pA
Ipp Operating Current No load
5V 0.7 1.2 uA
2V | Vop=1.8V 0.2 0.4 — mA
Ion Source Current
5V | Vou=45V[ —~ 2050 10 | — | maA
_ 2V Vor=02V | o7 |\ s | — | ma
Ior, Sink Current
BV < Vor=05V k.0 4.0 — mA
Vig "H” Inpu(%{tage gy ) j— 2 — ( W
Vi1, "I\ﬁﬁyt oltgge 5\>\ — ( WS
_foso\ | Systém Frequency | BV 32768Hz X'TAL || s2168\ \— | \Hz
2V — 0.5 MH
ﬁx erial Cloc — (Br \ \ z
5V — 2 MHz

* IgTp is s ec1ﬁed with SCLK, I/O, REST o

disabled).

@@loﬁdt bi

be set to logic 1 (oscillator

A.C. Charzinffé(st S Ta=25°C
\) Test Conditions . ]
Sy te T Min. Max. Unit
Vopp | Conditions
\w{( 2V _ 200 _
atato Clock Setup ns
5V — 50 —
t Clock to Data Hold 2V — 280 —
(0163 0 Vata (0] ns
CDH 5V _ 70 —
t Clock to Data Del 2V — — 800
DD ocC. 0 ata ela ns
© Y 5V _ — 200
. PA — 1000 —
teL Clock Low Time ns
5V — 250 —
t Clock High Ti 2V — 1000 —
ocC. 1; 1mme ns
CH & 5V _ 9250 _
f Clock F 2V — — 0.5 MH
T T
CLE ock Frequency 5V _ D.C. 2.0 “
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Test Conditions . )
Symbol Parameter . Min. Max. Unit
Vpp | Conditions
ty ) ) 2V 2000
Clock Rise and Fall Time ns
te 5V 500
2V —
tee Reset to Clock Setup us
5V —
2V —
teen Clock to Reset Hold ns
5V —
2V —
tewnH Reset Inactive Time us
5V —
t Reset to I/O High I d 2V (
CDZ eset to ig] mpye@

tained in the clock registe
decimal format.

Two modes a
data be

~is-t0 occur. Refer to the table shown below and follow the steps to write the data to the chip.
First give a Command Byte of HT1380/HT1381, and then write a data in the register.

This table illustrates the correlation between Command Byte and their bits:

Command Byte
Function Description C7 | Cé6 | C5 | C4  C3 | C2 | C1 Co
Select Read or Write Cycle R/W
Specify the Register to be Accessed A2 Al A0
Clock Halt Flag C
For IC Test Only 1 0 0 1 X X X
Select Single Byte or Burst Mode 1 0 1 1 1 1 1 X

Note: "x” stands for don't care
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HT1380/HT1381
The following table shows the register address and its data format:

Register | Range Register Definition Address | Bit | Command

Name | Data | p7|D6 D5 D4 D3|D2 D1 Do| A2~A0 Byte
10000000
Seconds | 00~59 | CH 10 SEC SEC 000 10000001
. 10000010
Minutes | 00~59 0 10 MIN MIN 001 10000011
01~12 |12\| 0 | AP | HR 10000100

Hours 00~23 | 24| 0 | 10 | HR

HOUR

10000101

Date 01~31 0 0 |10 DATE

10000110
10000111

0
NY

Month 01~12 0 0 0 _10M;

o
O

10001000
10001001

Day 01~07 |0 E;\ Sxx

\ DAY

0010
00@1&}1

YEAR

TALAL T

o |
A

ALWAYS ZERO </§\\>i{

\1/9601110

10001111

=
%%%s CEIEEIEE IR
e

N\

CH: Clock Halt bit
CH=0 oscillator ena

3 7 1, 12-hour mode
bit 7=0, 24-hour mode
Bit 5 of Reg2: AM/PM mode defined
AP=1 PM mode
AP=0 AM mode

R/W signal

The LSB of the Command Byte determines
whether the data in the register be read or be
written to.

When it is set as "0” means that a write cycle is
to take place otherwise this chip will be set into
the read mode.

- L
of the Command Byte is used to specify
which-registers are to be accessed. There are

eight registers used to control the month data,
etc., and each of these registers have to be set as
a write cycle in the initial time.

Burst mode

When the Command Byte is 10111110 (or
10111111), the HT1380/HT1381 is configured in
burst mode. In this mode the eight clock/calen-
dar registers can be written (or read) in series,
starting with bit 0 of register address 0 (see the
timing on the next page).

Test mode

When the Command Byte is set as 1001xxx1,
HT1380/HT1381 is configured in test mode.
The test mode is used by Holtek only for testing
purposes. If used generally, unpredictable con-
ditions may occur.
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Write protect register

This register is used to prevent a write opera-
tion to any other register. Data can be written
into the designated register only if the Write
Protect signal (WP) is set to logic 0. The Write
Protect Register should be set first before re-
starting the system or before writing the new
data to the system, and it should set as logic 1in
the read cycle. The Write Protect bit cannot be
written to in the burst mode.

Clock Halt bit

D7 of the Seconds Register is defined as the
Clock Halt Flag (CH).

When this bit is set to logic 1, the cloek

Reset and Serial Clock control

The REST pin is used to allow access data to the
shift register like a toggle switch. When the
REST pin is taken high, the built-in control
logic is turned on and the address/command se-
quence can access the corresponding shift regis-
ter. The REST pin is also used to terminate
either single-byte or burst mode data format.

The input signal of SCLK is a sequence of a fall-
ing edge followed by a rising edge and it is used
to synchronize the register data whether read
or write. For data input, the data must be read
after the rising edge of SCLK. The data on the
I/0 pin becomes output mode after the falling
edge of the SCLK. All data transfer terminates

if the REST pin is low and the I/O pin goes to a
high impedance state. The data transfer is il-
lustrated on the next page.

In reading a
HT1380/ 381,

cle -transmits the data bytes as long as
E emains at high level. Data outputs are
read starting with bit 0.

Crystal selection

A 32768Hz crystal can be directly connected to
the HT1380/HT1381 via pin 2 and pin 3 (X1,
X2). In order to obtain the correct frequency,
two additional load capacities (C1, C2) are
needed. The value of the capacity depends on
how accurate the crystal is. We suggest that
you can follow the table on the next page.

32768Hz

x1 O l [l l O x2
;l/;m J/;cz
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The following diagram shows the single and burst mode transfer:

Single byte transfer

SCLK

REST
o1 2 3 4 5 6 701 2 3 4 5 6 7  —

110 R/W [A0| A1|A2|{ 0| 0|01

COMMAND BYTE DATA l/O \
—
Burst mode transfer / )

SCLK

REST — (¢ \
4:7\2 3\@ \ﬁ\\/ 0o 7 /\\\ \

<], \ .
_

\ \ \ /\
1llﬁstrates the values suggested fp&r acities C1, CZ ‘

Part No. - C\ryk\ta\'\En@)r - Capacity Value
+10ppm ) | 5pF
HT1; 1381 - Oppmn P
10~20ppm 8pF

Operating O\AIC|> _

To mﬁi\e any t\ra@sfer of data, REST is taken high and an 8-bit command byte is first loaded into the

1/

vo <R |yt | 1| 1
- \ \ \/\é k’i \\
W OMMX D B)L'FE/ DATA BYTEQ-rre DATA BYTE? \\
\ \ \

control logic to provide the register address and command information. Following the command
word, t ock/calendar data is serially transferred to or from the corresponding register. The REST
pin must be taken low again after the transfer operation is completed. All data enter on the rising
edge of SCLK and outputs on the falling edge of SCLK. In total, 16 clock pulses are needed for a sin-
gle byte mode and 72 for burst mode. Both input and output data starts with bit 0.

In using the HT1380/HT1381, set first the WP and CH to 0 and wait for about 3 seconds, the oscilla-
tor will generate the clocks for internal use. Then, choose either single mode or burst mode to input
the data. The read or write operating flowcharts are shown on the next page.
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e To disable the write .
protect (WP=0) bit and
enable the oscillator

HT1380/HT1381

Burst mode data
transfer

Single byte data .
transfer

(CH=0)

Set REST pin
from low to high

v

Disable the write protect
bit and enable the oscillator

Input the write
protect command
byte 8EH

<
<

v

v

Set REST pin
from low to high

Disable the write
protect bit (WP)
by setting the MSB
of register 7 to zero

v

Input the command
byte Starti g\x\hbito

v

v_|

Reset REST pin
from high to tew

Ly

Read or write the
orresponding register data
byte starting with bit 0

*

et REST(pin
from lo igh

v

v

Reset T pin
from high to\Jow

Input the write
command bytet80H

L v

nable th&.osc ato)k
by setting the MSB.o
register O\to"zero

A\

Reget REST pin
om high to low

v

Disable the write protect
bit and enable the oscillator

v

t REST pin
fri to high

v

We burst mode
command byte ($BE or

$BF) starting with bit 0

s .
/ from high to low

v

* Inreading data byte from HT1380/HT1381 register, the first data bit to be transmitted at the first
falling edge after the last bit of the command byte is written.
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Timing Diagrams

Read data transfer

REST _____/

‘Ncc"

SCLK

. DC: ’ ’ ' ’ ‘ CDz
A A

Write data transfer Q

COMMAND BYTE

ApplicationCircuits @
Yk\ ?VDD
*C1

SCLK X1 —f|
T332768Hz
- > 110 X2 —T—|
Interface *C2

REST VSS 1

HT1380/HT1381

A\ 4

A\ 4

*Note: The value of the capacity depends on how accurate the crystal is.

Refer to the suggestion table of page 7.
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Sec.7 Chung Hsiao E. Rd., Taipei, Taiwan, R.O.C.
Tel: 886-2-2782-9635

Fax: 886-2-2782-9636

Fax: 886-2-2782-7128 (International sales hotline)

5F, No.576

Holtek Semiconductor (Hong Kong) Ltd.

RM.711, Tower 2, Cheung Sha Wan Plaza, 833 Cheung Sha Wan Rd., Kowloon, Hong Kong
Tel: 852-2-745-8288

Fax: 852-2-742-8657

Copyright © 1999 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek
assumes no responsibility arising from the use of the specifications described. The applications mentioned herein are
used solely for the purpose of illustration and Holtek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use of its products for application that may pres-
ent a risk to human life due to malfunction or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at http://www.holtek.com.tw.
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