HOLTEK HT1380
Serial Timekeeper Chip

Features
e Operating Voltage: 2.0V~5.5V e Two data transmission modes: Single-byte,
e Maximum input serial clock: or Multiple-byte (Burst mode)

Serial I/O transmission
All registers store BCD format

500kHz at Vpp=2V, 2MHz at Vpp=5V

e Operating current: less than 300nA at 2V,
less than 1pA at 5V

e TTL compatible

- VIH: 2.0V~VDD+O.3V at VDD=5V /
- Vi,:=0.3V~+0.8V at Vpp=5V
e \ P

Applications \

e Microcomputer serial clock \\\\ C\l\ck@;iCalendar f// ‘\\ J//\ \

\ \
- - o\ |~

General Description o \_ // { \ ( J
The HT1380 is a serial tim kee&r/lc |which correspond1ng<;n n/ A 32.768kHz
provides secondss \‘erij/er hours, da /y date, off-chip crystal is q 1red4:o provide the cor-
month and year information. The number of rect timing. In ord te'minimize the pin num-
days in-each month a eap years are auto-— N er the H’I’1380 uses a serial I/O transmission
m tlcallj‘( adJu ted. Also,the HT1380 is 7\ w me tq/mterface with a microprocessor.

igned for low I/consumptlon and can \ Dn }hreé/ wires are required; (1)RST,
: one %)f two formats: a 12-hour mode ~ ) (2)SCLK and (3)I/0. Data can be delivered 1
with an AM indicator, or/al 24-Hour mode. \ __byte at a time or in a burst of up to 8 bytes.

The H 1380 has sevefal registersxtf \‘s‘c/ }e the

x/\\ /

Block magri\m e Pin Assignment
o - f NCT1 sHvDD
/o O“’ Data Sift Real Time
SCLKO—»{ \ Register Clock i X102 70 SCLK
i t X2 3 6 1/0
i Vss 4 5[ RST
— Command Oscillator and 4_0. X1
RSTO—¥) i Divider HT1380
E Control Logic Cireut —b(é) X2 — 8DIP
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HT1380
Pad Assignment Pad Coordinates Unit: pm
X1 Pad y (Pad v
X2 VDD No. No.
[6] | scik 1 -1060.5 1000 | 5 1050.6 54.15
(0,0) o 2 -1060.5 683.13| 6 1050.8 472.16
vss 3 -1060.5 —236.14| 7 1050.4 770.21
RSt 4 1050.62 -710

Chip size: 2480 x 2390 (pm)

* The IC substrate should be connected to VSS in the PCB/I%yo t artwo

Pad Description

k\/

- L) N
Pad No. | Pin Name | 1/O s Be%ription | (‘\/ \\JAJ
1 X1 L Ofi\s\hlp 35\ 768kHz/crysta1 inputpad | () \\—/ ) ‘ ’
2 O O\clllétor output /‘ \;//\ |
3 1\} eg )/ive power supply (GND) : -
4 I\ The reset pad w1th/ée1¥al transmlssmn
P /5 _+T/O | The data 14put/\utpu“s\p§\d with serial transmission
6 I | The serial cloékpu}ses}aéd Wlt“fl serial transmission
7 /—/, P}S)Sltlve powxer spzﬁply
1
\
Absolute Maxi unﬂrRatkgs /)
Supply Vo! ltage\...... B // ..... -0.3V to 5.5V Storage Temperature................. -50°C to 125°C
Input Volta e...¢. ........... ss—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 device
at other conditions beyond those listed in the specification is not implied and prolonged expo-
sure to extreme conditions may affect device reliability.
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HDLTEK# HT1380

D.C. Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. | Max. | Unit
Vob Conditions
Vbbp Operation Voltage — — 2 — 5.5 A%
2V — — 100 nA
Iste Standby Current —
5V — — 100 nA
2V — | 0.3 A
Ipp Operating Current No load —
5V —C = | 10 | pA
2V Voy=18V | 02| 04 | — | mA
Ion Source Current “—X% —T
5V | Vopg=4.5V~ 0.5 =10 — rnA\
2V | Vo 0.2V 07| 15 | — (| mA
IoL Sink Current N
5V Vo\x d5\>‘ 2.0 40 || & | mA
Vin "H” Input Voltage//j\&v N - 2 _ 41\/ \ =" v
Vi, "L’ Input Voltage, \ | \5V - = Jos | v
— . =
fosc Systémﬁ‘req&gn&( 5V | 32.768kHz X'TAL — §2 7\68 — kHz
Tov | ) L — 05 | MHz
/ N\~ <
5V | [ ) ) A )— — 2 | MHz

NiSTB is s /pemﬁed with SCLK\I/O RST opgn Thé clock halt bit must be set to logic one (oscilla-

tor \disabled). / ey
A (T
AcC. Character’kstlgs» \ )V Ta=25°C
Symbol | Paran}ef’e’i: Vpbp Min. Max. Unit
t D'(; \ C’l/l;S t 2v 200 —
DC ta to Clock Setu ns
/ P 5V 50 —
2V 280 —
tcou Clock to Data Hold ns
5V 70 —
2V — 800
tcop Clock to Data Delay ns
5V — 200
2V 1000 —
teL Clock Low Time ns
5V 250 —
2V 1000 —
tcu Clock High Time ns
5V 250 —
3 November 3, 1999
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HT1380
Symbol Parameter Vob Min. Max. Unit
2V — 0.5
forx Clock Frequency v D.C 9.0 MHz
t, ) ) 2V — 2000
Clock Rise and Fall Time ns
te 5V — 500
AY 4 —
toc Reset to Clock Setup v 1 us
2v 240 |\ —
teen Clock to Reset Hold v 6o } ns
2V 4 —
tewn Reset Inactive Time 5 k T
) —— ,
< - N (@R
v —\ 280 | L
tcoz Reset to I/O High Impedanci 5 \> 70\5 — \\ms/ !
— — )

Functional Descripti or

The HT1380 mairly contains the fol/yvfng ele-
ments: a data shift register\ar yt6 store the
clock/caiendar a,\co!

;Lli:i;cn"cult d read timer clock. Two mo
the. HT1380!

mode nd multlple byte

To initiate any tra/nsfer of data W 1s/ taken
high and an 8-bit mmaﬂd yté is ﬁvst I/aded
into the control logic to prov /ld the register ad-
dress and conim\and i fofmatmn Following the
command Word the cl(fi/calendar data is
/

transferred to or frgm the corresponding regis-
ter serially. RST pin must be taken low
again after the transfer operation is completed.
All data is entered on the rising edge of SCLK
and outputs on the falling edge of SCLK. In to-
tal,16 clock pulses are needed for byte mode
and 72 of those for burst mode. Both input and
output data starts with bit 0.

The HT1380 also contains two additional bits,
the clock halt bit (CH) and the write protect bit
(WP). These bits control the operation of the os-
cillator and so data can be written to the regis-
ter array. These two bits should first be
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e available to transfer the data from and%o \ _
)he two mod% arexsmgle -by ti« ) ted to specify which register is accessed. This

= ‘ ‘ — —

specified in order re d rom and write to the

régl ter array prop

‘Co m n&byte

F‘or each data transfer, a command byte is initi-

1s to decide whether a read, write, or test cycle
is operated and whether a byte or burst mode
transfer is to occur. The command byte is shown
as follows:

Bt 7 6 5 4 3 2 1 0

| 1 | 0 | 0 |A3 |A2 |A1 |A0 |R/W|

AO~A2 : The address the of register
A3 : 1 for test mode, O for normal mode
RW : 1 forread cycle, 0 for write cycle

The LSB set to logic zero (one), represents a
write (read) cycle is to take place. Bitl~bit3
specify the designated registers to be accessed.
If the command byte is 1001xxx1, the HT1380
is configured while in Test mode. The Test mode
is used by Holtek only for testing purposes. If
used generally, unpredictable conditions may
occur.

November 3, 1999



HOLTEK i ’

The following table shows the register address and its data format:

HT1380

CH.: P Glock

osc;lLat r disabled
pr‘ tect bit

//,7,,

Clock halt bit- N\

Bit 7 of th secc/mds r fster is defined as the
clock halt bit (CH)./When this bit is set to logic
1, the clock\escillator is stopped and the
HT1380 is placed into a low-power standby
mode. When this bit is written to logic 0, the
clock will start.

Write protect register

Data can be written into the designated register
only if the write protect bit (WP), the MSB of
write protect register is set to logic 0. The write
protect register can be accessed using the com-
mand $8E or $8F. The write protect bit cannot
be written to in burst mode.
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AN

it 5 of Reg2:
) register data o/ an_ be %rltten in & /B
P 1 register. dat ta can not be\ written in

Register Command . Range Register Definition
. Write=W
Address | Function | Address Read=R Data
A2~A0 (HEX) = ' ®Bcp) | 7 65|43 ]2 1|0
0 Seconds 2(1) VI‘{’ 00~59 | CH | 10 SEC SEC
1 Minutes 82 Wl 00~59 | 0 | 10MIN MIN
83 R
12HRS 84 A 01~12 |12\ | 0 AP
2 24HRS 85 R 00~23 | 24 | 0 /HR HOUR
3 Date 86 w 01~31 | 0 0 1 DATE |\ DATE
87 R e
88 A =
4 Month o R | 012 0 \i 1(>M MONTH /
8A W | \\ -
5 Day oB R 01~07 \0 N0 | 0 O,,, Dﬁﬁ( \\
- v )P / A \ < /
6 Year 8C WA L0099 0YEAR . | (] }E\AR\/ ;
) ., R 7 M
Write T 8E \ )\ W |
7 Protect \&F \ | R 00~80 | WP ADW@g ZERO /
-
naK bit T\ 12/24 mode flag

bit 7=1, 12-hour mode
bit 7=0, 24-hour mode
AM/PM mode defined
AP=1 PM mode
AP=0 AM mode

- v

Reset and Clock control

The RST pin is used to enable the HT1380.
When the RST pin is taken high, the built-in
control logic is turned on and the address/com-
mand sequence can access the corresponding
shift register. The RST pin is also used to termi-
nate either single byte or multiple byte data
transfer. The user should take the RST pin low
again after every data transfer operation is
completed. The input of SCLK is a sequence of
a falling edge followed by a rising edge. For
data inputs, the data must be valid during the
rising edge of SCLK. The data bits are outputs
on the falling edge of the clock. All data trans-
fer terminates if the RST input is low and the
I/0O pin goes to a high impedance state.
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HT1380

Burst mode

When the command byte is $BE (or $BF), the
HT1380 is configured in burst mode. In this
mode the eight clock/calendar registers can be
consecutively written (or read) starting with bit
0 of register address 0.

Data in and Data out

In writing a data byte for the HT'1380, the user
should first input the "write command byte”
and follow with the corresponding data byte on
the rising edge of the next eight SCLK cycles.
Additional SCLK cycles are ignored. Data is en-
tered starting with bit 0.

Inreading a data byte from the HT1380, a "read _~

command byte” should first be entered. The
data bit outputs on the falling edge of the ne
it

eight SCLK cycles. Note that the first data'bi
to be transmitted on the first jaifigg edge after

e

\Q&

\ )/ ;‘ " [// ™\
§ \\ \ o
shows heknfgle and burst

the last bit of the "read command byte” is writ-
ten. Additional SCLK cycles re transmits the
data bytes as long as RST remains on a high
level. Data outputs starting with bit 0.

Crystal selection

A 32.768Khz crystal can be directly connected
to the HT'1380 via pin 2 and 3 (X1, X2). In order
to obtain the correct frequency, two additional
load capacities (C1, C2) are needed. The value
of the capacity deperids on how accurate the

crystal is. We gest\that you can follow the
table wh&bﬁgge ts'the value of capacities.
2768 /
g ’ QX2 //' \
—\ U \

N
il

g

110

y/AS\O 0 \1;\

Data byte

110 RW|1[1[1]1]1]0]1K

Command byte

Data byte 0 -

----------------- Data byte7

The table illustrates the suggestion value of capacities (C1, C2)

Crystal Error Capacity Value
10 ppm 8p
10~20 ppm 12p
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Flow Chart
* To disable write protect * Single byte data ¢ Burst mode data
(WP=0) bit and enable transfer transfer

the oscillator (CH=0)

GrarD GrarD GrarD

Set RST pin Disable the write protect Disable the write protect
from low to high bit and enable the oscillator bit and enabl)ai‘ne oscillator

Input the write 3 Set RST pin
protect command Set RST pin from\low gh/
byte 8EH from low to high -
e \
i l ' \ (O \
Disable the write IR \
protect bit (WP) Input the co m§{|‘d Cl)nngﬁqt;ﬂg E;t::t(gl ode/( \\}\,/ )
by setting the MSB byte starting with bit 0 \ $BF) starti wﬂhK\ |/ \ /
— — ) starting'with BiQ._ {7\ | </

of register 7 to zero

I PR w «/

<&
€
A

56T ni Read or write the *| Re d or
fE)en?ehti RhStT p(;n corresponding register data data'by!
9 byte Starting with bit 0 the HT1 81 tartlng W|th

\ B
‘\ Set # y

- ‘\ from o\ o\hfgﬁ Reset n L ) ) ResetRST pin

from h'g% oW \ / from high to low

nput the write
command bth - ”s
\ another register
$ \\\ / |s{2§essed

Enable t sc?l{l tor |
by setting th MSB\of
registen0 to zero

Reset RST pin
from high to low

*Note: In reading the data byte from HT1380 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

RST ___

-> tcc i€

SCLK

o _
SO

Command byte

Write data transfer

RST /

-> toc -

)

VoD

C1

» SCLK X1
C132kHz

up > 1/0 X2
Interface c2

» RST VSS

HT1380
8 November 3, 1999
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ALY

Holtek Semicond to@ xq ers)

No.3 Creation Rd. cien }se strlal Park, Hsinchu, Taiwan, R.O.C.

5F, No.576, Sec.7 Chung Hs1ao 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)

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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