‘ Ordering number : EN4659 ‘

SANYO Semiconductors
SA//MYO DATA SHEET

LC85632 —
Digital Alarm Clock

Overview

The LC85632 is a multi-function digital clock IC that in addition to provigirg current tii. > display supports a wide
range of functions, including an alarm function, a sleep function, a calend4r iunction. «. .af nction/te’turn connected
equipment on and off. Furthermore, the LC85632 provides a simpler use! iziterfac’ thar. Yat of earlier’'Sanyo products.

Applications

e Alarm clocks
» Clock radios

Functions

* Current time display
» Two independent alarm functions with snooze functior
* Sleep timer function (up to 90 minutes)
 Caendar function
One year calendar (January 1 to December 31 fhat car disola, ' ap year s'day (February 29)
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r
i B A, and a SANYC Semiconductor products described or contained herein do not have specifications

that cc ¥ «ndle azp'ications that require extremely high levels of reliability, such as life-support systems,
alicraft's control systems, or other applications whose failure can be reasonably expected to result in
serious physica! and/or material damage. Consult with your SANYO Semiconductor representative
nearest yau/pefore using any SANYO Semiconductor products described or contained herein in such
applicatiens,

B SANYO Semiconductor assumes no responsibility for equipment failures that result from using products
at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor
products described or contained herein.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LC85632

Pin Assignhment
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LC85632

Pin Functions

No. Pin 110 Ipterrlal equivalent Pin function Handling when unused
circuit
1 AM & PM o LED output pins | Open
2 10'SHRag & d O No. Pin Drive phase 1 Drive phase "_]
3 | 10SHRb& e o VDD L |AM&PM AM
4 10'SHRC & HRe o 2 |10SHR ag & d 10'SHR ad lOSHRr
3 |10'SHRb & e 10°'SHR e 10'SHR b
5 | HRb&g © 4 |10SHRc&HRe |[[HRe 10s9Rc |
6 HRc & d o 5 |HRb&g HR g HFb N
7 HRa & f [e) 6 HRc & d HR d 1PC j
7 |HRa&f HR f _l_hRa
10'SMIN f
8 OSMINa & © 8 |10SMINa&f 10SMINa / 4 10SMU M
9 | 10SMINb&g o 9 [10SMINb&g 10SMINS / [10SMINg |
10 10'SMIN ¢ & d o 10 [10'SMINc & d 10'SMIN ¢ 10 'Nd
11 | 10°SMINe & MINe o 11 | 10'SMINe & MINe || MIN £ 1ATMIN
12 |IMINb &g MIN ¢ MIN L
12 MIN b & (e} —f
9 13 [MINc&d Vi d JUNG
13 | MINc&d o 14 [MINa&f _H_MNf ol |
14 MIN a & f O 15 | COLON / 1y COLON |- _I
15 | coLon o 16 |ALM INDICATOR/ [[ALM-A" . |A 4B/ |
16 ALM INDICATOR (0] (VDD — 15 V breakdswn volt< Je)
22 RADIO OUTPUT O Outputs a DC yoltage. This . is" ontre.ed by th< ipputsto | Open
the MANUAI/ &/ SLEEP /7 in = It operates/as/a toggle.
VDD During nor:na’ operatic it ot uts a.ow level/(high
impedante).
MANISAL & SLFEP pininpu..evel
4| VoI
orEN 1_L J_I_L _I_\_I7
:
RAD! OU Jn ouwut level (Alh n pulled down to VSS)
VDD
NN/
(No. »lbre «down voltage)
23 | ALM-A OUTPUT o O« hut alarm signais Open
24 ALM-B OUTPUT (e} ALivi OUTPUT: Alarm A
VDD M-B OUTPUJT: Alarm B
The output/waveform is shown below.
During nermal operation these pins output a low level
4' (high imipedance).
I AXM/A OUTPUT and ALM-B OUTPUT pin output levels
! (surimary diagram
—
*ALM-A OUTPUT (2400 Hz)
o “-|.|-|.|-|.|-|.|-l HH”JU
vss ——
‘ * ALM-B OUTPUT (1200 Hz)
o —|_|_|_|_L J_|_|_H
|
VSS  —
! |
Output start
| (Normal breakdown voltage)

Continued on next page.
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Continued from preceding page.

No.

Pin

110

Internal equivalent
circuit

Pin function

Handling when unused

20

TIME SET INPUT

3l

VDD

H: High threshold

input
L: Low threshold
= input

Input pin that starts the setting/update of the current time,
the alarm time, or the calendar date. Normally left open
(NOP).

The application of a high level is taken as a + input,

which increases the value of the setting, and a low is taken
as a — input, which decreases the value of the setting!

Open

21

CAL DISP &
SNOOZE

3l

25

ALM-A/B DISP & SEL

3l

26

MANUAL & SLEEP

3l

VDD

H: High threshold
input
L: Low threshold

Input pin for calendar display and 5nroze.

Normally left open. When a hig!i level isar” .c. =
calendar displays the day an« mponth, an® when a'. v level
is applied the calendar dispiays the month '« '.day.

However, if an alarm signal‘is beine
ALM-A OUTPUT or AlXM-3 OUTPL
calendar is not displayed, but rather
started.

dlpe. Om o .ner
" (pin 23 1 24) the
=n00z/ Jperatior ig

Open

Input pin for swiiching b/~ »en'«. 'm mode ans current
time mode/Ngrmally ¢ - ope  Whe:. a high lévei is applied,
the current time setting =< urm A is displayes, and when
a low |4vei is applied, the cc ant time seting for alarm B is
displayed. In eithancase, the tiine settirig #nd the operation
enablé/disable’ sate « 2 be changed

Open

'nput pin’ ur setting' .. RADIO OUTPUT pin (pin 22) output
control’ d * . sleen function/me. Normally left open.
Whena hig 'eve’ s applier’ the RADIO OUTPUT goes
high. v~ »nin'c 1 also be‘used for setting the sleep

# action tin. . When a low/evel is applied the RADIO

OU. T o 'slow. Wnen either a low level or a high level
. haplice, any alarri eutput in progress will be stopped.

Open

Continued on next page.
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Continued from preceding page.

No.

Pin

110

Internal equivalent
circuit

Pin function

Handling when unused

28

MODE SELECT

3l

29

RT-TIME
SET/DIMMER

3l

H: High threshold

input
L: Low threshold
= input

Input pin for switching the operating mode.

Switches the display mode and the clock input to the
50/60 Hz INPUT pin (pin 27).

High: 50 Hz/24 hour display

Open: 60 Hz/12 hour display

Low: 50 Hz/12 hour display

Either left open, connected
t0 VDD, or connected to
ground.

Input pin for switching the enabled/disabled .nar_: for set*

the time.

Normally left open.

High:  Current time display/current tirne/setting mc
Open: Current time display/current/tirre settina. disable
Low: Dimmed display/current tirne/setting disc.. »d

Open

19

CROSC

1/10

Externa RC
constant circuit

Connection pin for external RC Lircuit.
An oscillator circuit with a fiequency of 4800 .
formed using the followirig /X and C

R =68 kQ
C = 4700 pF

ce e
“lue o

Jo_,mected to VDD

17
30

VSS
VDD

Power supply pins.
VS5 =0V

VOD'=+5V{ andard)

18

TEST

3l

VDD

H
A

< F EL

? H: High thrasho.

put
/| L Low' shold
= inp

LSl tes® in.

Normally oper

Open

27

50/60 Hz INPUT

Inpuit pin for the 50/60 Hz input for the clock.

Sckmitt input)

Note: « “3I" is an abbrzviation for i ee valut ‘'nput pin.” Tneinputs to these pins can be either high, open, or low. These pins are left open during normal use.

* NOP: “No gperation”

No. 4659-5/34



LC85632

Three Value Input Circuits: H: High level, M: Open, L: Low level, NOP: No operation

e MODE SELECT

Input level Mode
H 50 Hz/24 hour display N
M 60 Hz/12 hour display VAR N
L 50 Hz/12 hour display / N\

e TIME SET INPUT

Input level N'oc; /
H Up / _ /
M NOP / /
L Down / /

* RE-TIME SET/DIMMER

Input level Mode
H Current time display/;u:ent timeamtting 2 /
M Current time dispI'Ay/’_\IOP D "N /
L Dimmed displa‘,/N_;)P o /

* CAL DISP & SNOOZE

Input level / I\Z)de
H C'Ale'_ldar dispic_‘day-mc¢ *.h)/calenr‘dr_setting/snooze on
M Cl_.rrent tie Eylay._ /
L _Calenda ‘;;(m' “th-day)/rdle_ndar setting/snooze on

* ALM-A/B DISP & SEL

Input level / “§ / Mode
H / L\: . .etting dispzy/setting
M / “Q Cu onttime di',pEyINOP
L / - ,—‘m B settin_o_display/setting

* MANUAL & SLEEP

Input leyel Mode
ki ON input/sleep-in
M Current time display/NOP
L OFF input
e TEST
/ 10t level / Mode
h lllegal setting

! Normal operation
/ LED test

No. 4659-6/34




LC85632

Specifications
Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Parameter Symbol Applicable pin Conditions Ratings Unit
Maximum power supply voltage Vppmax -0.3t¢ +_7.0 \%
Input voltage Vn(D) All input pins other than the -0.3 tr_vBD 0.3 \
50/60 Hz INPUT pin
Vin(2) 50/60 Hz INPUT Pin voltage —E3 toVp' r0.3 N\

resistor inserted in the input/at;

With a 100 kQ currentlimiting I_VDD -1« ‘antl2 _!
that resistor’s terminal. |

Input clamping current Iin 50/60 Hz INPUT With a 100 kQ limiting résistor | -0 to +0.4 mA
inserted in the input.

Output voltage Vout(1) CROSC -0.. 2 Vpp+0.3 \

Output voltage Vout(2) RADIO OUTPUT 0.3t /pp+0.5 \

ALM-A OUTPUT |
ALM-B OUTPUT :

Output voltage Vout(3) LED SEGMENT output pins | Vpp — 15 t6 Vpp + 0.3 \
(pins 1 to 16)
Total output current Slep Total for the LED Thesaverage vall  of the —280100 mA
SEGMENT output pins effective current ve. 2 with
(pins 1 to 16) asingle dist .y «cle
according’ «the: - 80 Hz
frequency. _l
Maximum power dissipation Pdmax Ta=( 50w +70°C 700 mw
Ambient temperature: operating Topr —30to +70 °C
Ambient temperature: storage Tstg —55to +125 °C

Allowable Operating Ranges at Ta=-30t@ +70°C, ‘sg= 0V

Ratings
Parameter Symbol Applicable pin | onditions min typ max Unit
Operating power supply voltage Vpp | 4.0 5.0 6.0 \
Input high level voltage ViK(1) CR/OSC | 0.75 Vpp Vpp \
Input low level voltage ViL(1) Vss 0.25 Vpp \
Input high level voltage ViH(2) TIME SET . U1l The intermediate is the Vpp — 0.5 Vbp \
I CAL DIC 2 Siv. 2ZE opZn in state.

Input intermediate level voltage Vimid) /| ALMETB DSt Sl Tne'rated values apply 715005 1/2Vpp + 0.5 V

MAC 2L & SLE..P when an external signal

L L | MCDES. =CT is applied.

Input low level voltage Vi(2) R _"TIME SE . /DIMMER Vss Vss + 0.5 \%

TFES,
Input high level voltage 1— ViH(3) | 2/60 Hz INPUT Vpp — 0.5 Vpp + 0.3 \
Input low level voltage / Vi ) / Vss Vpp—3.0 \
Operating frequency fio2 £ 60 Hz INPUT 1 2000 Hz
Input level hold time tH Jl three yalue input pins 10 ms
Input chattering time tC All three yalue input pins 10 ms

No. 4659-7/34
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Electrical Characteristics at Ta=25°C,Vpp=5V,Vgg=0V

Ratings
Parameter Symbol Applicable pin Conditions - Unit
min typ max

Output high level current lon(1) 10’ SHRag & d Output on, (Note 1) -32 mA

Vour =Vpp-2.0V [ /N
Output off leakage current lor(2) Output off, -20 HA
Vour =Vpp-12V _I_

Output high level current lon(2) AM & PM Output on, (Note 2) | -16 | mA
10'SHRb & e VOUT =Vpp—-20V |
10'SHRc & HRe ’

HRb & g |
HRc & d

HRa & f

10SMIN a & f

10'SMIN b & g |

10'SMINc & d

10’SMINe & MINe

MIN b & g |

MINc &d

MIN a & f - g -

Output off leakage current 1or(2) COLON Output off, -20 HA
ALM INDICATOR Vout = Vip# 12V

Output high level current lon(3) RADIO OUTPUT Output.on -2 mA
ALM-A OUTPUT Vour=Ypp—-2.1 /

Output off leakage current 1or(3) ALM-B OUTPUT Oupyit off, =16 HA

Yout =Vss /.

Input high level current Iu(2) CROSC Vin = Vbp 10 HA

Input low level current 11L(2) VN = Vss -2 mA

Input high level current Ii1(3) TIME SET INPUT Vin . 10 100 HA
CAL DISP & SNOOZ:

ALM-A/B DISP 4 ScL
MANUAL & SZEZP —~

Input low level current 1IL®3) MODE SELLCH Vi = Vsg -100 -10 HA
RT-TIME /SE7V/DIMMER |
TEST

Pull-up resistance Rpu TIME ST INPU! | v =1/2 Vgp 1.0 MQ
CAL ISP & $1'00.

ALNM-A/B DISP & =L
- MANUAL S 777

Pull-down resistance Rpp VODE SELE. ™ 0.8 MQ
RT-TIMEC T/Die 'ER
TES

Oscillator stability fS Ci OSc lote 2) Vpp=5.0V -10 +10 %

Oscillator precision A C. 2SC (Noe 2) Vpp=5.0V -10 +10 %

Oscillator frequency fosc o R=91kQ +1% 4800 Hz

| C = 3300 pF +5%

Initial reset power supply voltage Ve T ‘5p Power supply voltage 25 4.0 \Y
\ 5 range when initial reset

operates.
Current dissipation (operating) Ibp | With no output load 2 mA
Note: 1. In addition/to /1ot exceedi. the tot  output carrént ZILED (from the absolute maximum ratings table), the segment output currents are allowed the
following/veiues witk™  » 700U stal powzr riissipation range.

10'SHRag & d: U} 0 -7
Otherss
Gurrent flowina.out

2/ The total »
veriation i

J1ation
vithin t

o -39 m

the IC is expréssed with negative values, and current flowing into the IC is expressed with positive values.

the oscillato fréquency will be the sum of the precision and the stability. That is, the limiting values for the oscillator frequency
' range fromsosc - 19% to fosc + 21%.

No. 4659-8/34
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Functional Description
Segment Output

This IC can directly drive with its 16 segment pins duplex type LED panels that include colon and alarm indicators.
However, since the total value of the LED drive current (3ILED) flowing into the LED pand /s limited to its absolute
maximum value, caution isrequired in design.

Figure 1 shows the correspondence between the LC85632 segment outputs and the LED jpanel./ ¢. ~xample, pin Z:{the
10'SHRag & d pin) drivesthe segments‘a’, ‘g’, and ‘d’ in the 10' SHR digit. Table 1.5h0ws thaorrespe idencedeiween
the drive phases and the segments that light.

Note that figure 1 is ageneralized LED panel and not an exact representation of/ariy particulc. =roauct.

DHBE

10° SHR '.m:N ALb d
Segment
Colon Alarm indic. > /| porrespondences

Figure1l LED Panalai ‘LF D Seg/nznts

Table 1 Segment Lighting Corresponderices for ' : Dr /e Phases
No. Pin / ” g Driy eaase 1 Drive phase 2
1 AM & PM / Lo / PM
2 10'SHRag & d/ / Wl 1osHRA 10SHR g
3 10SHRb & ¢ / - 10SR%e 10'SHR b
4 10'SHRc & HRe N Hi o 10'SHR ¢
5 HRb &/ / o HR g HR b
6 HRo'&.4 - AR d HR ¢
7 I—'_R:&f - _1|_ HR f HR a
8 17'SMIN a'c 10'SMIN a 10'SMIN f
9 /10SMP / 10'SMIN b 10'SMIN g
10 108! Ncad / 10'SMIN ¢ 10'SMIN d
1 /1 10sMione e o / MIN e 10'SMIN e
12 / INb & / MIN g MIN b
13 / INC&/ / MIN d MIN ¢
u// T MINGar / MIN f MIN a
£/ 13 _CC DN / COLON —
14 Wl o INDICA ATOR ALM-A ALM-B

No. 4659-9/34



LC85632

Figure 2 shows the sections where LEDs are lit for each drive phase. This figure is based on the generalized drawing
shown in figure 1, and the shaded sections show the segments that are lit by the corresponding phase.

50/60 Hz INPUT

Drive phase 1 Display Display

Drive phase 2 -—‘l | Display l __' Disn'ay

Sections that are lit by drive phase 1 Sections thial are lit by « 2 phase 2

O <3 (W%/,%
il sinh

o o

.

’

Figure 2 LED Sectiong'Lit by * .e" ‘rive Phases

No. 4659-10/34



LC85632

Figure 3 shows actual wiring examples for 12 hour and 24 hour displays for the Tottori Sanyo, Ltd., SL-1042-30T LED
panel. However, since the SL-1042-30T LED panel does not have an alarm A display LED, an externa LED is used for
alarm A display. Also, the calendar day/month display cannot be used with this circuit.

Wiring Example (D (12 hour display)

O <at> avy, A3
Lt 81
&

AKX XKaT> YD
Fel) (Fe) 27

O oy oy “° NGa>

L2

1

Drive phase 1 —-FL’J-. i

Drive phase 2 ’ e
ﬁmﬁﬁ?rﬂﬁ—r’;—r‘wbr]j 11_ 7
1 15

16

=

LC85632 48307 T )M)

Wiring Example @424 he' ¢ d'sple._

O P ) External LED
W] e ’? ©
[f'_\ “?] 5 /4 ¢ o
o %:ﬁ SN %j o

Drive phase 1 —Pﬂ s Llﬂ:__'f.';l].llﬂ.ﬂﬂﬂﬂ%
M|

Drive phase 2 [

- ﬁr—“:ir{T! LrLLﬁ‘——rH—:rJ‘l——_r]W—rLlrLer
(

15

LC85622 (BOTTOM) L
— / DEE]

Figure 3 LED Panel Wiring Examples

No. 4659-11/34
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The following figures show the circuit diagrams for LED panels that can also display the alarm and calendar functions.
These panels are the SL-1994-54T (for 12 hour display) and the SL-1994-55T (for 24 hour display), and are both made
by Tottori Sanyo, Ltd.

+ 3"—T—n
= A
) |

5 |
e || | *da
- i
1

LED panel ! [‘}‘ 8
Drive phase 2

Drive phase 1

IEN- i
HRe & (B}
HRa & FT)

Y

10" SHRag & d[ 2}

108 e s d——
ALM INDICATOR [T6}————{ _}—

10" SHRe & HRe[ 4}
10 oliNe & ¥ o[Ty

10734k & 1B}

1N'SHIN D &g

.............................................................................................

The calendar giay/month . ot ¥ - used witn this circuit.

Figure 4 Wiring and Connection xamy ‘= Usli 3 the SL71994-54T LED Panel (12 hour display)

Drive phase 2
Drive phase 1
2 By
o8
Qo
=
=

N e R = e = & )
oy ] L] o5 ] o g = o 2 [ 5
r 0 ﬂ & L] -] Q : < (=] é H
4/ % £ E = = = = 2
& 2 x5 7 3 £2 = =
2 ° e & & 3 <

[=] H

..................................................................................................................

Figure 5 Wiring and Connection Example Using the SL-1994-55T LED Panel (24 hour display)

No. 4659-12/34
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Oscillator Circuit

A 4800 Hz oscillator can be constructed by connecting a resistor and a capacitor to the CR OSC pin (pin 19). This
oscillator is used as the internal clock for detecting the loss of external power, for alarm tones, and for the dimmer duty
cycle. Therefore, it operates continuously during normal operation. In this section, we describe the.operation when the
AC input to the 50/60 Hz INPUT pin falls below 1 Hz.

During a power outage, LED segment output from pins 1 to 16 is stopped. Also when poweris rest’ .ed and the AC input
becomes over 1 Hz, the whole LED display (except for the alarm indicator) flashes. Theperiod . ‘s flashingis 1'Hz.
This period is created by dividing the period of the AC input from the 50/60 Hz either Dy 50+ 2n the c.ock isOrerated
at 50 Hz, i.e., when either alow or high level is applied to the MODE SELECT pin, 4r by 6( ~vhen® e clock/isOperated
at 60 Hz, i.e,, when the MODE SELECT pin is left open. Apply either a high/level or< lov. '~ to the AIME SET
INPUT pin to stop the flashing. In either case the flashing will stop and the/chkip wil'.returi. "9 norma! cperation, i.e.,
current time display.

Tie the CR OSC pin high if the oscillator circuit is not used. In this ¢ase the IC . !l nc detect power loss. Also, the
alarm function will not operate correctly, but will output either no sigrig” or an<..c_ 'ar « gnal. Furihermore, no segment
signalswill be output in dimmer mode.

Note that if an oscillator circuit is not used, the high level applied to th' CR = 5C pin must be applied before power is
applied. If the oscillator isforcibly stopped by applying ahighi l2vel inthe = <e where the CR oscillator is operating after
power has been applied the alarm DC output may operate iricorrectly

Dual Alarms

This IC provides two 24-hour alarms systems, eaCh/of whic »can | @ set in’J/minute increments. Alarm A outputs a
2400 Hz alarm tone, and darm B a 1200 Hz torie/ (See” e “Ala . section’for details on the alarm waveforms.) The
alarm tones are output continuously for 59 mirdtes, but cc ' 2int rruptes for 6 to 7 minutes by the snooze function.

Calendar

This IC includes an on-chip full-year ricinth and day “solay calenciar function. The display can be switched to be either
a month/day or a day/month format/ Tne calenuc »funcuon ceri ke set to display leap year's day (February 29) on what
would have been March 1 by applyirig alo’ lev “to e TIME/SET INPUT pin.

Sleep Function

This IC includes a 90 mindte sleep'c. i \o.. timer) that can be set easily. The sleep function time setting can be set to
be 90, 60 , 45, 30, or 15/minutes” . . “ec. r set” format.

No. 4659-13/34
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Operating State Transition Diagram

C Power on )

Initialization
processing

!

Current time display
and setting mode

/

~
~ \\
~
Y T~
7 7
Alarm display and Meanial and'~ep Calendar and snooze
setting mode mor : / mode

Figure € /Operati, » Ste 2 Trapsitions 1: Overall

No. 4659-14/34
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) ( To the alarm display and setting bIock)

To the calendar and snooze block

DA¢

To the manual and sleep block

/

Application of a
high or low level
tothe ALM-A/B
DISP & SEL pin.

Application of a
high or low level
tothe CAL DISP
& SNOOZE pin.

Application ¢i 2
high or lov: level
to the MANUAL
& SLZEP pin.

d

Figure 7

e

State

Display

Numbers

Colon

ALMIND | —

AM/PM | Depends on the display
mode

Initia state @

Current time, flashing

12 00 (Phase @)
(Phase @)

Normal clock
Not set

Operation

ALARM
SLEEP Not set
SNOOZE | Not set

Note: The clock operates evenin
this state.

1
Application of ahigh or low level to

State
Display

Normal display ‘

Current time ‘

Numbers | Current time 1

Colon Lit /

ALMIND | —

AM/PM | Dependson the difplay |
mode

Operation
ALARM

Normal clock
No chmg;
SLEEP No ma?ge
SNOOZE | N4 ctiange

Note: The TIME/SET INPC
NOP i this mode.

7.‘:3

"Vh\,

3 IStdte lﬁon. ate J
1 Display <urrent tme
: Nushers | Coowattime / /|
' Color Lit ]
| T
L Tavea [— /

Ope “on Normd olock

‘ @, M [ set/ [/
ConleleP | ot
| | SNOOZE / Not set
3 ‘ ote: * The'insicators for

erabled darms arelit.

\l/ the TIME SET INPUT pin!

Applicaiori of ahighlevel
RT-TiMZ= SET/D

==

AY

%
Jf ahigh level
= SET/

Applica
tothe RT-Tr.
*"MER pin.

=

M <ingthe RT-7IME SET/
{MMER :1n/0pen.

.arm ogeration isnot enabled

Application of ahigh level
tothe RT-TIME SET/
DIMMER pin.

Making the RT-TIME SET/
DIMMER pin open.

When alarm operation is enabled

be
vin.
State / / | Current time setting
. mode
Disilay Current time
[ Numbers | Linked to the + and
—inputs
‘ Colon Flashing
ALM IND | Lit for enabled alarms
AM/PM | Depends on the
display mode
Operation Linked to the + and
—inputs
ALARM | No change
SLEEP No change
SNOOZE | No change
Note:

State Current time setting | 1
mode !

Display Current time ;
Numbers | Linkedtothe+and |
—inputs '

Colon Flashing ;
ALM IND | Lit for enabled alarms 3
AM/PM | Depends on the !
display mode !

Operation Linkedtothe+and |
—inputs i

ALARM | No change ;
SLEEP No change 3
SNOOZE | No change |
Note: Alarm operation starts at |
the point the time matches ;

an alarm setting time. :

Note: The“Display” sectionsindicates the states of the LED display.
Abbreviations: ALM IND. — Alarm indicator, AM/PM — AM, PM

Operating State Transitions 2: Current Time Display and Setting Block
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( From initia state @)

Application of ahigh or
low level to the ALM-A/B
DISP & SEL pin, thus
selecting the alarm display
and setting mode.

(.To the current time display and setting block ) ( From the current time display and setting block )

Clearing alarmd;aplﬂ
and setting riore.
(Making t'ie ALM-A/"
DISP &/SF.L pin ope

D [state Initial state @
. |Display Alarm

! Numbers | 12 00 ;
l Colon Flashing '
! ALM IND | Either A or B flashing
! AM/PM | Depends on the i
! display mode |
' |Operation 1
; ALARM | Operation enabled !
! SLEEP | —
| SNOOZE | — Appligation of a !
i Note: If the current time display is kigh'or low |ea' 1
; flashing, that flashing is tothe TIM/" SET 1
; stopped. (NPUT pi
! \ 1
| State Alarmtime sett:i State 77 Alarm time setting 1
' |Display Alarm / Display Alarm 3
| Numbers | Set time displzy {Ndmbers Limﬁ tothe+and |
Application of ahigh or | ind / - !
I Ppl o ALgM B : Colon Flashing” b . = Colon Flashing !
ow level to the - ‘ ALM IND | Either/A 4r B flashing| Appr. ionofa /| - - ;
. ' . | ) ; ALM IND | Either A or B flashing| |
DISP & SEL pin, thus i AM/PM | Depandis on the high or low leve! ‘
selecting the alarm display 1 digplzy mode Hthe TIME ST AM/PM 3;{));3;}9%%%?6 :
. 1 : Z, 1 1
and setting mode. ! Operation d‘ilfi) Irgy setting. me IPUT pin Operation Link e(tj tothe+ and :
! =7 - —inputs ;
1 v \I 1
: ALARMit)perano nabled ALARM | Operation enabled w
‘ SLEEF /| — '
! =4 A SLEEP |— ‘
P | ISNEOZE | — Gy, 4 e remve. | ISNOOZE [—
| Notgf ’\,/ King the TIME 5o e ™ ATarm output startsif the ;
; SET INPUT pin current time matches the !
Lo 4V gpen setting time. '

[ alication of alaw,

| othe MAWUAL/

- SLEEP pin.
E . " Alarm operation disable]
D Alam / /
Numie Set time display
\ Salon Flas‘n@
|- IND | Erabled darm flashing
[AM/PM~ [/Degends on the
| display mode
'Tperati on +Alwm setting time
display
ALARN | Operation enabled
SEEe | —
SNOOZE | —

Mot Intheaarm not set mode, the

alarm will not operate even if

‘ the set time isthe same as the
current time.

Th foliowing a'e the alarm stop conditions during output.
~ A OFF input (pin 22 = VSS)
e .An ON/irput (pin 22 = VDD)

]

Arrival/at the point 59 minutes following start of alarm output.

* Arsnmoze input (pin 21 = VDD or VSS) (Alarm output restarts after the completion
oithe snooze operation.)

The start of another alarm operation during alarm operation.

Figure 8 Operating State Transitions 3: Alarm Display and Setting Block
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( From initia state @)

Application of ahigh or

low level to the CAL DISP

& SNOOZE pinin the
initial state (1) state, thus

(To the current time display and setting bl ock) (From the current time display and setting bl ock)

Application of ahigh
or low level to the CAL

DISP & SNOOZE pinin
astate in which no dlarm
signal is being output.

Making the CAL
DISP & SNOOZE
pin open.

displaying the calendar.
L [state Initial state @
. |Display Calendar
3 Numbers |1 1
| Colon Off
ALM IND | Enabled alarms it
| AM/PM Off
+Operation Normal clock
| ALARM | No change
3 SLEEP No change
| SNOOZE | No change
1 [Note:
[ State Calendar display /|
i Display Calendar a
| Numbers | Current dete /
3 Colon Off /
1 ALM IND | Enabled darms it
AM/PM | OFF /
. | Operation Nor/nal cloct
ALARM Jfo change
| SLEEP/ .'Nochan .
3 SNODZE [Noch' ae /. -
3 Note: / / 4 W

\
Application of a
nign or low !~
tothe TIN -SEI
INPUT p

\

\

- =
< cation of a

hig. = low level
tothe TIME SEET
INPUT pin.

%77
Makirig fie TIME
SET INPUT pin
oper.

State /- Calendar setting

Dispiay Calendar

Linked to the + and

‘ Mumbers
—inputs.

Off

‘ Colon

ALM IND | Enabled alarms it

AM/PM | Off

Operation Normal clock

ALARM | No change

SLEEP No change

SNOOZE | No change

Note: When backing up the calendar
the date (display) changes from
3/1to 2/29, and then to 2/28.

Figure 9 Operating.State “ransitions 4: Calendar Display and Setting Block
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@urrent time display and setting bloc@

Was

No

(Frominitial state D)

there an ON
input?

Yes

Turn on the display and
set the RADIO OUTPUT
pin high.

Have 2

ting blo

/~ Tothecurrent time display and
' seiting block

Start the s

leep count

seconds passed
since the
input?

% Reset the sleep count
1] to 60 minutes.
z
° Wi
as
/}\ there an ON
1 input? Have 2
I seconds passed)~./ Yes
L since the /7
| input?
i ‘ Reset the sleep count No
| to 90 minutes.
\1/ ~
o N s
£ % an ON
) Have 2 “put?
§- seconds passed ™_Y©S
since the Y
(7] input?
No Reset th’ .ieep cou.
/ to/ min 5.
Was —
L No there an ON /
input?
P / Fle. Yes
‘ aconds| ssed A
Yes \"nr" e
J Lal?
\
~
L Wes
there/an ON
inpus?
N
State ONstats / # ;7
Display “On”/digplay Di Sntledlsplay
Numbers | —~ | N umber #ol eep setting time
Colon |/Off ‘ Colon” /| Off
ALM INIanabIeddarn it |AL VAD | Enabled alarms it
AM/PN /4 Off AM/PM | Off
Operatich / |ON o ratic=® Orerziion Linked to “ON” inputs
AUARM | Nehange TALARM | No change
SLZEP — SLEEP Count starts
/|snooze” — SNOOZE |—
| Nate: Thet “DIOOL ‘PUT pin Note: The sleep setting timeis
issetic. ~high avel. changed according to
“ON” inputs.

* “ON input”: Trie application/of ahigh level to the MANUAL & SLEEP pin.

* When the RADIO CUTPUT pin output is at the high level, the OFF input
(application of alcw level to the MANUAL & SLEEP pin) will always be valid.
(If the RADIO OUTPUT pinis at the low level, the sleep counter will be reset

and the count stopped.)

*To A

set the sleep count
to 30 minutes.

Viave 2
seconds passed
~. since the
input?

Was
there an ON
input?

Yes

Reset the sleep count

to 15 minutes.

Have 2
seconds passed
since the
input?

No
No Was

there an ON
input?

Yes

Yes

Restore the display to
normal display.
Set the RADIO OUTPUT pin
to the low level.

Have 2
seconds passed
since the
input?

Was
there an ON
input?

Figure 10 Operating State Transitions 5: Manual and Sleep Block
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Operation
Clearing theInitial Reset State

In theinitia state when power is first applied, the display reads 12:00 (or 0:00 for 24 hour disply)-and the numbers and
the colon flash alternately. Thisis called the “initial reset state”. The period of the flashing is 1/Hz.

To clear the flashing state, apply a high or low level to the TIME SET INPUT pin when thé colon i< it.

<———1 Hz ———

LED display Z; W W/ % //%4

TIME SET INPUT pin input ¥ 20 ¢ V59 | | [— |

® OPEN
Lit V 2, .
LED display 7
o AL Y V%//
TIME SET INPUT pin input ¥ 22 (vss) _l
® OPEN ~ ~

c D
Figure 11 Clearingihe In’ @l Iny 1t State’'Fiashing

In figure 11, the shaded areas under the LED disniay lir'. ars iimes when/thie numbers are lit. At these times the colon
will be off.

Here, the application of an input to the TIMZ SET 1v ™JT 1) ut @ i the figure when the numbers are lit, i.e., the timing
indicated by “A”, will be invalid. Sincethe colon Is #f & ...t poirit,ihe flashing state will not be cleared. However, such
an input isvalid at a point when the riunbersc. .7y the tiining indicated by “B”. Since the colon will be lit in this
state, the flashing state will be clearen and the 'acn ill enter'normal display mode.

Alternatively, an input signal gichi asthe 1v. 7. SET INPUT input @ in the figure can be applied. Here, the low (or high)
level is held until the flashing is clearea ¢ thetining indizated by “D” in the figure.

When the flashing state is Clearedthe ¢ 'on al so will/stop flashing, and remain lit.
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Setting the Time
* RT-TIME SET/DIMMER [Pin 29]

VSS OPEN VDD

DIMMER NOP Current time sétting rmode
(1/4 DUTY) (Current time display)

* TIME SET INPUT [Pin 20]

VSS OPEN VDL

DOWN NOP uF’
(Back) (Current time display) ‘rorward)

(1) Normal operation (current time display mode)

RT-TIME SET/DIMMER pin: Open
TIME SET INPUT pin: Open

In this state the current time is displayed and inputs to the TIME/SET INF IT piri min 20) for/setting the time will be
ignored.

(2) Current time setting mode

The IC can be switched to the current time setting mede’by ap’ .yin  a high levd {o the RT-TIME SET/DIMMER
pin (pin 29). The current time can only be changed iri this mode, . is changed by inputs to the TIME SET INPUT
pin (pin 20). The current time setting mode and the cuirrent time displa, mode’can be distinguished by the state of the
colon. If the colon islit steadily then the IC isiir display/ 10ae, and if the £olon is flashing with a 1 Hz period then
the IC isin setting mode. Normally, the clock cOriinuesto « ~erat in settirio’'mode.

If ahigh level is applied to the TIME SET IINPUT4 1/ i set*ing mode, the second counter is reset to zero and the
time is advanced by one minute. Inversely, it alow e < jplied, ihe second counter isreset to zero and thetimeis
backed up by one minute. In either case/ clock-apera.. 1 Is interripted at the point that the input is applied to the
TIME SET INPUT pin. Furthermore/1f/the inaut i »eld or over 6.5 to 1.0 seconds, the I C switches to quick forward
(or quick reverse) mode. In these /nades, counu. . speed wilt e 20 msec/count for a 50 Hz input to the 50/60 Hz
INPUT pin, and 17 msec/count for,a60 Hz . 2t wo wiat ping

When the time has been set, riormal ¢l k ope. *ion can/or restarted by making the TIME SET INPUT pin open.

(3) Dimmer display

RT-TIME SET/DIMMER pin: Lc leva

If an RC circuit is’'connecte  to the “R OSC/pin (pin 19) this input can be used to set the LED lit time to 1/4 of that
in normal opereiien, thusrec =inc he effective LED brightness. This sets the LED display to a 1/4 duty cycle. In
this mode, the’L=D on’ me wi!l 1/4 of tkat/in normal operation, with no influence on any other operation.

If an RC cireuitisy pro. = L the L= output will go to zero, i.e., thisinput can be used to turn off LED display.

This opeiationsis « 000" : operation. The first time a low level is applied to the RT-TIME SET/DIMMER pin
dimrhed displais *up, and the riext time alow level is applied the display will return to normal.
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Alarm
* ALM-A/B DISP & SEL. [Pin 25]

Vss OPEN s

Alarm B set time display NOP Alarm A set time display
(Setting enabled) (Current time display) (Setting enabier)

(1) Entering alarm mode

Alarm A set time display (setting enabled): High level
Alarm B set time display (setting enabled): Low level

This pin should be left open in normal operation.

Applying a high or low level to this pin displays the set time for alarm A (high l=~vel) . dlarm B Alaw level) and
enables the alarm time to be set. The display switches to set time display’ (with an.ini.. '.v# Je of 12:00 or 0:00) and
the colon and the corresponding alarm indicator (ALM INDICATOR) fiash in s .ictu nization.

(2) Adjusting the set time

The alarm time settings are adjusted by displaying the alarm v/hose sett g is t¢ be chariged, and then inputting a
high or low level to the TIME SET INPUT pin (pin 20). We xvil refer-a ti. 2! _ter operations as “+ input” and “—
input” in the remainder of this section.

Theinitial value of the display will be 12:00 (or 0:00) uriess thersasc revious setting, in which case that valueis
displayed. The dlarms are set in 1 minute increments, a1¢!'the se. ng. . changed by sne minute each time a + input or
a—input is applied. Furthermore, if the + or —input is zpplied for 1. e than 0.5 t0 1.0 seconds the setting changes at
a speed of 20 msec per increment when 60 Hz is irput to th259/60 Hz INPU7 in, and at 17 msec per increment for
a50 Hz input. Note that alarm output will start if/the set ti* 1e anc. he currenit time match during alarm setting.

(3) Enabling and disabling alarms
Use the following methods to enable and cliszbleth2aic s,
* Enabling an alarm

At the point that the set time fo!' the alarri. *0 Lo _perated /s displayed, that alarm is enabled, and the alarm
indicator (ALM INDICATOR) for'that & =iz »layed,

* Disabling an alarm

When an alarmstime setting isdis’ .a, . that alarm’can be disabled by applying alow level to the MANUAL pin.
At this point the colon/will blin.continu usly ad/'the alarm indicator for the corresponding alarm will go out.
Note that the set timeis/maintzi=ad . isnot reset.

(4) Alarm operating corditions
The alarm operatesander el er of t 2followirig conditions:
« If thealarmsel'time d the current tirieagree when alarm operation is enabled.

* If theala'm'set timaai. *ha _urrent/tizne agree while setting the alarm time, i.e., while advancing or backing up the
alarm time settil’ J.

(5) Alarri operatiory xmir=" on corditions
Alarra outp’ . stop if any of the'following conditions are met.
e ITahighoric ' vel isapplied to the MANUAL & SLEEP pin (pin 26).

« If there'wasa snooze'iriput, i.e., if either ahigh or low level was applied to the CAL DISP & SNOOZE pin). Note
that alarm outouiwil! resume once the snooze setting period has el apsed.

If atotal time of 59 minutes (excluding the snooze interrupt periods) has passed since the start of the alarm output.

If the other alarm starts operation during alarm output. (Seeitem (7), “Output.”)

If the other alarm starts operation during an interruption of alarm output due to the snooze function. (See item (7),
“Output.”)
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(6) Restart of and alarm interrupted by the snooze function
* A snooze operation completes 6 to 7 minutes after its start.

« If the current time is changed during a snooze operation, the snooze period will be shorteried by the amount the
time is changed, regardless of whether the time was advanced or moved backwards. Forexample, if directly
following the start of a snooze operation the current time is set back by 3 minutes, tne aarm iriiarruption period
due to the snooze function will be reduced by 3 minutes to be between 3 and 4 minutes.

(7) Output

» Theaarm A and B outputs have the following form.

|
ls 4 —
I
0.5s —0.58s . — =
Alarm output ‘ |
T 4 T
s TR AT
ALM-B OUTPUT(Pin 24) il
T , N
.~ Enlarged figué /. . .
- il it & - £ he eque.cy in séction A is:
g : ya (e LA 2400 Hz
) HI ‘ IPLI ‘m [: Ala. B: 1200 Bz
S LALL B [ The widths 0f sections A and B are:

. ‘ ' o a S0/60'HZ INPUT of 50 Hz: 50 msec.
i '/ or a 50/460/dz INPUT of 60 Hz: 42 msec.

Figure 12 Alarn. wtr at Waveiorms

However, if no oscillator circuit is attethed ai . 2 CR'y SC pin4pin 19) the output will be a DC signal unmodul ated
by any tone.

Note that if an oscillator circuit /s not ¢ =d, . = high levei applied to the CR OSC pin must be applied before power
is applied. If the oscillator/is forci¥ y stc, »ea by anplying a high level in the state where the CR oscillator is
operating after power has’'ozen apg .e.. ~e darm DC eutput may operate incorrectly.

Alarm output

ALM-A OUZPUT(Pin [ 3) DC ot
ALM-B SUTPUT(Pin o ) J )

Output start point —

Figire 1 Alarm/Output Waveform Overview (for the case where the output is a
DC signal unmodulated by any tone)
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 The conditions concerning alarm output are as follows:
— Inprinciple, the later occurring alarm is given priority.

Example: The alarmswill operate asfollowsif alarm A is set for 12:02 and alarm B is setfor 12:04.
» Alarm A beginsto operate at 12:02
* At 12:04 dlarm B beginsto operate. At the sametime alarm A stops.
12:00  12:01 12:02 12:03 12:04 12:05

Alarm A (set time: 12:02)

Alarm B (set time: 12:04)

|

: L
< g m a2
EE E!&

@ b
<$ <§

g o

& &

Figure 14 Alarm Operatior’ Priol .y

Exceptionsto later arrival priority: Although in princinl€ the later oci 'ing aiaim take priority, in the
following case alarrn A take” pric “*v and alarn,/3 does not operate.

Assume that the alarm A set time is 12:30 and the darm = ==t . e is 12:00/and the alarms are enabled at
12:15.

Now, time progress and 12:30 arrives and alarm’B operates. A. Yis poirit,while the current timeis still 12:30,
alarm B will not operate even if the dlarm B/szt time & . anced to 12:30. Here, alarm A will take priority and
alarm B will not operate.

— If both alarms are set to the same time/darm A< ike  prior.ty and’alarm B does not operate.
— If the other alarm operates during @ sri0oze ime ot . of one alarm, the interrupted alarm is stopped.

Example: Assume alarm A bhas’been< »teri =t 4 by t!e’snooze function and alarm B operates. At this
point only the AlZM-B OL'TPL, . in outputs an alarm signal, and no signal is output from the
ALM-A OUTPU T/pin wheri>= snooze peried for alarm A completes.

(8) Other points
* Notes on the darm indicators (AM INL TATOR)

Thisoutput isused te'display < =='== tate onithe LED display. Its display states are as follows.
— Normal operatic (No« . tin. 53 set and rio operations enabled) :  Off
— Normal operafion (Al. mtim: set and.alzrm enabled) : On
— Alarm setting moda . Flashing (1 H2)
— Initial gfateflashi g moc'» . Lit (not flashing)
— Hashing' mode foi. »wine apower Joss . Lit (not flashing)
<5 m ™
IS Lif Hlj
Not set (No a'arrii signals will be output) Set (Alarm signals will be output)

Figure 15 Alarm Indicators
« Radio output

If the radio output is in the on state, i.e., the RADIO OUTPUT pin is high, and either dlarm A or alarm B output
goes on, the radio output will go off, i.e., the RADIO OUTPUT pin will go low.
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Calendar
(1) Overview

ThisIC includes aone year calendar on-chip. It only supports month and date displays, and dees not provide aday of
the week display. The following calendar table isincluded on-chip.

Month 1 2 3 4 5 6 7 8 9 10 1% 12
Days 31 28 31 30 31 30 31 31 30 31 3¢ 31

This calendar function can display February 29 to handle leap year’ s day.
* During calendar display the AM/PM indicator and the colon are turned off.
e Alarmindicators for enabled alarms (ALM INDICATOR) arelit.
» Thedisplay format can be switched to be either month-day or day-mo:ntki.
(2) Functions
* CAL. DISP & SNOOZE [Pin 21]

Vss OPEN / . | / Vbp
Calendar display and set NOP l Calencardisplay and set
(Month-day display) (Current time display) (Dav‘manth display)
Snooze-in / - Snooze-in

* When ahigh level is applied to the CAL DISP & SMNOOZE pin (pii. 1) theeiendar is displayed in the day-month
format, and when alow level isapplied it isdiszlayed in© . anth-day fo'mat.

e The calendar is set using either a high leve/ o alov ieve. ar it to the TIME SET INPUT pin (pin 20) while the
calendar is displayed.

(3) Operation
 Display
The calendar is displayed wher’ either. g% 7 alov Yevel is applied to the CAL DISP & SNOOZE pin

o

(pin 21). Only numbers and/the alarri. dic *ors for @ia’ms that are enabled are displayed; the other segments

(AM/PM and the colon) are'tiirned ¢ .
[}
al display— >'e0alendar display %&Nomal display-
Vop[ ss) ‘

N — ——

Inputievet
@® Normal operation

However/ note that the ©AlY DISP,&/SNOOZE pin operates as snooze function input during alarm signal output
and periocds wh' 1 th=larm outpdt/is interrupted by the snooze function. During those times the calender is not
displayzd.

During alarm = The alarm signal is not output
output > (normal display)

|

. Normal display .
Normal display —>1< (The calendar can not be displayed.)

nout | IVDD(VSS) I
nput leve OPEN I

@ During alarm slgnal output

Figure 16 Calendar Display Setting
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» Operating conditions
— Normal operation
When the time advances from 23:59 to 0:00 (0:00 am.), the date is advanced by 1 day.
— Current time setting mode

The clock time setting is advanced or set back in current time setting mode. If/the time® atting passes tivrough
0:00 a.m. during that operation, the calendar is advanced or set back by one day:

— During calendar display

If ahigh level isapplied to the TIME SET INPUT pin during calenda!” ciisplay. the ac. »is advanced by one day,
and if alow level isapplied, it is set back by one day.

e Setting
— The calendar can be set during calendar display

The calendar display following initial reset, i.e, theinitiel value w. ! be canuary 4.ihe TIME SET INPUT pin
isused for setting the date.

If ahigh level isapplied to the TIME SET INPUT pin duri. 1 c7 2ndar disply; the date is advanced by one day,
and if alow level isapplied, it is set back by orieday. In eithe. »ase, if the input is applied for more than 0.5 to
1.0 seconds the setting changes at a speed0f 20 m« " »er increment when 60 Hz is input to the 50/60 Hz
INPUT pin, and at 17 msec per increment for'a 50 K “input.

— Only the day can be changed directly using the (1M = SE INPJT pin. To change the month, count either up
or down through the days of the morith. For € -amp > 50 — %21 — 2/1, or 2/2 — 2/1 — 1/31.

— Displaying leap year's day (2/29)

To display leap year's day, witn the ¢ "> “splay sat 1o 3/1, apply alow level to the TIME SET INPUT pin
for more than 20 msec and /ess the. Q.5 (>conds, i.2../0ack up the date one day. In normal operation, the date
advances from 2/28 to 2/3; but ir tate be. *«up, thedaie changes from 3/1 to 2/29 and then to 2/28.

2/27 — 2/28 — 3/1 — 3/7..... . I\ xmal caendardisplay
32 — 3/1—2/29 -+ 2/28.... 2= »when gefiing the calendar in the reverse direction
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Manual and Sleep
* MANUAL & SLEEP [Pin 26]

Vss OPEN Vb

OFF input NOP ON input
(Current time display) Sleep-in

(1) Function

This pin has the following functions.

* RADIO OUTPUT pin (pin 22) output control

 Alarm output stop control

* Sleep operation setting (including setting the operating time)
(2) Operation

* RADIO OUTPUT pin output control

The output of the RADIO OUTPUT pin can be controlled by applying a high or low/ievel to the MANUAL &
SLEEP pin. The operations of applying a high or low level/te'this pi " "ar ¢ " 20 msec/and under 0.5 seconds are
abbreviated as “an ON input” and “an OFF input” in the ramainder’  tk . »ction.

The operations performed on an ON input are as follovis:
— The RADIO OUTPUT pin output is made active,i.e., the piri. “output geesio the high level.
— Any aarm operation either in progress or inter/upted’ , . = snooze function is stopped.

— “On” isdisplayed in the LEDs.

Q]

@

Figure -7 rodio Outmut “On” Display

At the same time the slegp counter’ s =at to 90 mirivies, and the sleep counter begins to count. The “On” display
isdisplayed for 1 or 2 seconds for »wing w2 ON iripit, and then the display returns to current time display.

Example: If an ON input 6o tus .. the interval A in figure 18, then the display returns to current time
display & point< = “She. d section:/*On” display)

1

S. onds ¢ unter /P D+1 D+2
I

I'—l .

ONir ut ——

i
v
.
'
.
‘
.
'
‘
‘
'
I
'
.
‘
'
'

0 0” display W
— A — B
Figure 18 “On” Display Timing
The operations peiformed on an ON input are as follows:
— Any alarm operation in progress is stopped.
— The RADIO OUTPUT pin output is set to the low level (high impedance).
— The LED display isrestored to current time display.
— The sleep counter is reset to 90 minutes, and the count operation is stopped.
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« If another ON input is applied during “On” display, the IC enters sleep mode.
The following operations are performed in sleep mode.

— Thedisplay is changed from “On” to “90".

800

Figure 19 Sleep Setting Time Dispiey

— The display is held in that form for a 1 to 2 second period, and if anot’” & N wput is applied during this
display, the display changes to 60. Thereafter, each display is kield for 1. 2 sec nds, and i another ON input
isapplied, the display changes from “60” to “45” to “15” to thecurrer” 2 G ay, and thento “On” again.

If no ON input is applied during one of these 1 to 2 secone waitina - iads che digplay returns to current time
display and the sleep counter is started.

However, note that when the sleep display changssirom * o ‘o ¢ rent tinie/display, the RADIO OUTPUT
pin (pin 22) output goes off, i.e., to alow level odtrut.

— If asnooze input (the application of a high o low lev' . the CAL DISP'& SNOOZE pin) occurs during sleep
operation sleep operation is terminated arid<he RA 'O Ou TPUT pin/(pin 22) is turned off, i.e., set to a low
level output.

— During display of the “On”, 90, 60, 45, 30/ d . ~.< ep displays, only the alarm indicators for the enabled
alarms are displayed, and the colein and AM/PM ¢ solays are turned off.

Wi in
e o Ag lto2 seconds'
la
v —AL WY N
Display Current t x 0 n__:x 90 X 60 X Current time

Sleep counter A _ /. l Count

Figure 20 Sleep Setting Timing

« If the currentiimeis hange (set) after/setting the sleep interval, the length of the set sleep interval up to the point
the radio‘anes off-may 227 e Therelore, if the current time is changed (set) after setting the sleep interval it will
be necessary to | set . desired siegp interval.

Exariple: Sattnic =leep intefval to 60 minutes. Then, either quick advance or quick return the current time
Jy Z< minutes/using the current time setting mode. At this point, the sleep counter will have
L./ dvanced/ny the amount the current time was advanced or set back, and the actual sleep
time will be’35 minutes.
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AC Input

* 50/60 Hz INPUT [Pin 27]

Input
AC input (f = 50 Hz/60 Hz)

(1) The AC input should be 50 or 60 Hz. This input uses the 50/60 Hz INPUT pin. Thig'irput is’ sed asthe reference
clock during normal operation.

(2) AC input to the 50/60 Hz INPUT pin
We recommend the circuit shown as an example in figure 21. Figure 22 shews the inpu. wav <.orm whieri this circuit

isused.

The input threshold voltage for the 50/60 Hz INPUT pin is set to 4 yoltage' close  » the Vpy woltage. Since the
display drive phase is generated from the AC waveform input to the'50/60 Hz IN. 'T/ n, it igirnportant to input the
AC waveform centered around the V pp voltage to prevent creating,an unk” ‘ance. display duty.

Note that the overdrive portion of the input waveform that exCecdsthe’ .5 a... v sg voitages (indicated by a broken
line in figure 22) is clipped by clamping diodes built iritg’ the 5¢ 504 1. NPUT ,in, and the actual waveform

becomes that shown in figure 22.

This input current limiing [ LCbLb363 2_
resistor must be uszd N
100k "
A Pomt_Lj t t
PointA| 0,001/ ]» ‘ X 50/60%z/ INPUT
e
AC _— LED panel

|
e

|
Vpp (5 V) Unit (resistance: Q, capacitance: F)

Pe. ~mmenged Circuit for AC Waveform Input

igure 2°

Input threshold for the
50/60 Hz INPUT pin
|

rvephase ! [ [ L[~
ovephassz I L L

Figure 22 AC Input Waveform
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(3) The IC determines whether power has been lost based on whether there is an AC input to the 50/60 Hz INPUT pin.

Determining that power has been lost

When the AC input falls under 1 Hz, the IC determines that power has been lost and stops display output.
However, this determination is performed by comparing that input with the frequency /Aroni-the*RC oscillator on
the CR OSC pin. If the CR OSC pin is not used, the IC will not check for power outages

Note that a high level should be applied to the CR OSC pinif it is not used.
Power outage operation

If a backup oscillator is connected to the CR OSC pin, at the point that & power ouw = Is waected =D segment
output and RADIO OUTPUT pin output are stopped. Also, if an alarm has'been it ~rupte ' by thesndoze function,
the snooze function is cleared and the alarm output restarted. At thispeint the® =k ¢ = ation wili continue using
the backup oscillator.

During a power outage, only the OFF input (a low level to the MANU AL & SLEEP pinYis valid, and al other
operation inputs are disabled.

During the backup state following a power outage detection, ¢ th pc it that/tbe AC input is restored to a
frequency over 1 Hz the IC switches from operation kaged on< " RC »scillator/tc’ operation based on AC input.
The display indicates a power outage by displayino/the curr¢ “tir 2 flashing 4t/L Hz. However, alarm indicators
for enabled alarms will be lit and not flashing. Apply a high or lo. 'evel to in¢ TIME SET INPUT pin to stop the
flashing and return to normal display.

Note that if the conditions for an alarm are fzlfilled, t at aic < Jill be sulput even during a power outage.

If abackup oscillator is not connected to the CR:OSC in/ 4l operations will halt. That is, power outage detection
and backup operation are not perforried. Alsn, the llowing operations will be performed after recovery from a
power outage.

— If the rated power supply veitzge (4.C - o.0°  was maArianed:
Clock operation restarts'rrom the” soint . »wer wasiost.

— If the power supplyveitage fe. helow . ie rated voltage:
The IC returns 10 theinitia s. =t state.

Current time duiirig apow ¥ outar 2

The current’tiime is | aintai? =d during & power outage using a clock signal generated by dividing the oscillation
frequency of the RC ¢ »ill=" jr circuit! The standard oscillation frequency of the RC oscillator circuit is 4800 Hz.
When tne'mode s se .50 Hz mocie, the 4800 Hz signal is divided by 96 to form a 50 Hz signal, and when set to
60 Hz rnode, 2 «0J0 F _signal is divided by 80 to form a 60 Hz signal.

Colon

(1) Remainsiit durii._ normei Gperation.

(2) Flashes at 1 riz tellowing ainitial reset, following recovery from a power outage, and during time setting modes for
the current time, alarrn A, and alarm B.

(3) Turns off during calendar display and the “On” and sleep time displays.
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Self Test Mode

* TEST [Pin 18]

Vss OPEN Vb

LED self test mode Normal operation IC test, illega’ setting

This IC provides a self-test mode for testing the LED display and the three value input piis. It £ pports'the fallowing

tests.

The LEDs can be tested for failure to light and for unbalanced intensity.

Thistest modeis entered when alow level is applied to the TEST pin (pin 18), znai al LEL ~an...sSarelit.in this state,
the LED segments can be turned off individually by applying high or low’ lavels tC the thi = value’iriput pins. The
correspondence between the applied inputs and the segments that are turner: ¢oif issh i able below.

Input pin Input level / | C respondiAg_A_ED segment™!
RT-TIME SET High level / T a gment? /
TIME SET INPUT High level ) segmen?
TIME SET INPUT Low level ¢ segment
ALM-A/B DISP & SEL High level ! d seyment™2
ALM-A/B DISP & SEL Low level e /sepment
MANUAL & SLEEP High level f segment
MANUAL & SLEEP Low level g segment
CAL DISP & SNOOZE Both*3 COLON
RT-TIME SET Low leve! AM, PM, ALM-A, ALM-B

Note: 1.

2.
3.
. Since the operations in the above table are tocygle operatior. repec < application Of signals to the three value inputs will repeatedly turn each

The LED segments are lit or turned off at the same timeor/all digits. r =xamg , after seting the IC to LED test mode, if a high level is applied to
the TIME SET INPUT pin, then all 4 a segments (one E in eack  digits, 3" urned off!

Due to details of the output pins only the 10'SHR d segrnentis r' _linl® i to rest of the 4 szgment, but is turned off an on along with the a segment.
Operates identically for both high and low level sichals.

segment on and off.

. When the IC is in the LED test mode, the/MODE SELE  ~.pnin m st be held &t either the high, open, or low level. Operation of the IC is not

guaranteed if the signal on the MODE SEKECT pin che. n2s w. 2 IC is ir' the LED test mode.

. The TEST pin must be left open during rior/nal operation.

. Do not change the setting on the MODE/SELECT | .tpni ——, when the'IG’in self test mode. System operation is not guaranteed if this setting is
changed.

No. 4659-30/34



LC85632

Display Priority Ordering

The priority order for display when inputs are applied to two or more of the following pins at the same time is shown in
the box below.

« CAL DISP & SNOOZE (pin 21)

« ALM-A/B DISP & SEL (pin 25)

« MANUAL & SLEEP (pin 26)

e RT-TIME SET/DIMMER (pin 29)

Current time display < Sleep ON display < Alarm setting time display < caler Yer anu. hooze dispiays

Example: If a high level is applied at the same time to both the Al/M-A/B/ 1SF . SEL ana the CAL DISP &
SNOOZE pinsin current time display (setting) mode, thenihz display v 'l sw .ch to ealzndar display.
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JUTPUT DECODER/DRIVER

MANUAL/  CAL DISP/ ALM-A/B TIME SET  RT-TIME SET/ 50/60HL o psc MODE
SLEEP SNDOZE D'SPCF SEL INRUT DIMNER INPU SELECT
T [7] T T T
= i} 2 T=
@ = 2l |9
= | gl |3
POYER UP v 3l |«
DISPLAY INPUT TIMESET jl
CONTROL RESET CONTROL|—>] CONTROL .4 ‘ PRE
7Y i’. 7 ‘ki i 4 {ER COUNTET<|
"% < U H
56 vun vy RESET i/D SETCK
=2 aa oo MOVE CK
oA N e W -
S®» =225 o b3 = S ! = B N 3 7
22 5 2L B MEE™ v i
by 4 | /%= 2
z 3y v/, 23
- e
- -
SNOOZE SLEEP ALM-A Al .o CALFADZR
l<—RESET le—RES M-
COUNTER COUNTER RESET | COUNTER CRUVIER | COUN: 2 COUNTER
/LS |
|
| ;
>4 <
CONTROL CONTROL } COMPAR. TOR |
SLEEP 7/ /
I<—ALM-A STOP
HANUAL I<—ALM-B STOP
A u M/TR L
ou P T CO O le—ALM TONE
l——-OALH—A OUTPUT
—————(ALN-B OUTPUT
L rADIO OUTPUT
ALARK INDICATOR
CALENDER SLEEP . -B  AlNM-A TIME I
{ ’ =
! a

‘é\\\\\\\///f,,/¥7

SEGMENT OUTPUTS

Note: | T | Three value input circuit

Figure 23 LC85632 Block Diagram
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AC L/, *
Yo
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Figure 24 LC85632 Application Circuit

Connect the CR OSC pin to VDD if
power outage backup and alarm
output are not used.

Unit (resistance: Q, capacitance: F) ‘
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B Specifications of any an4 ail SAN D S niconducto! pioducts described or contained herein stipulate
the performance, characteristic’ ; ai. funcdons of t"ie described products in the independent state,
and are not guaranteeg of the® ~>rforma. e, chaiaclteristics, and functions of the described products
as mounted in the Zustomer’s pro. ots or equipraent. To verify symptoms and states that cannot be
evaluated in an irdependeri. ‘'evice, .ie custorier should always evaluate and test devices mounted
in the customer's jroductc.or ec inment.

B SANYO Semicenductor Co., “td. strivesio/supply high-quality high-reliability products. However, any
and all semiconduct! pre :cts ail with some probability. It is possible that these probabilistic failures
could give rise to ac dents « | eventshat could endanger human lives, that could give rise to smoke or
fire, or fhat could cau. ~dar age to other property. When designing equipment, adopt safety measures
so that thiese k' us of acuidents oi events cannot occur. Such measures include but are not limited to
protzctive circt s and’ ror prevenion circuits for safe design, redundant design, and structural design.

B Ir'the ever _ata.., . all SANYO Semiconductor products (including technical data,services) described
or/contair. d b« _ - are confiolied under any of applicable local export control laws and regulations, such
nroduc’s nieow no’ Je exported without obtaining the export license from the authorities concerned in
accordai. > w.... the above law.

B No art < this publication may be reproduced or transmitted in any form or by any means, electronic
o ~char al, incliding photocopying and recording, or any information storage or retrieval system,
or othie v e, withOud the prior written permission of SANYO Semiconductor Co., Ltd.

B-Any.and all infermation described or contained herein are subject to change without notice due to
producitechnsolegy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for thexSARY CQ’'Semiconductor product that you intend to use.

B |Information‘(including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO Semiconductor believes information herein is accurate
and reliable, but no guarantees are made or implied regarding its use or any infringements of
intellectual property rights or other rights of third parties.

This catalog provides information as of December, 1998. Specifications and information herein are subject
to change without notice.

PS No. 4659-34/34



