No864B | LM8363

PMOS LSI
Dual - Alarm Qig_ital Clock

Use
- Alarm cleck (Dual alarm)
- Clock radio (Dual alarm)
- ON/OFT timer for household electric appliances

Functions
« Current time display funclion and month/date display functi
- Duai-alarm oulput function with snooze function
« Sleep timer [unction (max. 59 minutes)

Features
1. P channel ED MOS L3I on a single chip \
2. I’osmble Lo du ectdrwe L.DIJ (5bmA or more, red [» )

4 Wide range ofuperatmg voituges {Fluoresc
6. 24-hour mode dual-alrm function.
6. Baitery backup function (On-chip bnckup O‘ft 08
7. Monlh/data display funclion (Possible ki Yend
8, Sleep timer function (On-chip presettabl
9. Repeatedly usable snooze funclior
10. 5011z or 6011z is usablo as referex

13 Blanking pin to blank di
output type).

14, Clock input noise suppragsor '
Reluted Products : LM8361 Iﬁﬁw

Pin Assignment
Case Qutline 3014A-D42IC

INPUT C? i ¥ i '
mm::gwwm ] PREREPUT (unit: mm)
: ANl uln B n e e kol oo ool ?r'r—-—
) a4l
}@54 Lrluuuuuu-n—-uuuuul.f_}_.
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B MINS 9 3 [ SEEP DisrLar INPUY - ot
OMING 2 8.9,.57 v WYY e e 1=
L] - 29 F1 ALARM 2 OFF INFUT &
A TFSIEER QUTPUT 0.5
£ ALARM 1 OFF |NPUT 2% % 2
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] SNOOZE [NPUT SANYO, DIP42
[ V55
23 [ MINS-¢
] MINS-d

Specifications and information herein are subject to change without notice.
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LM8363

Equivalent Circuit Block Diagram

CR — 1
O— 0sC e
12,24 HOUR ]
FELECT
y SHAPING 50 DAYS MONTHS
50, 60Hz = CIRCUT | | COUNTERA| s COUNTER
INPUT +60
50/ 60Hz, 3
SELECT
1PP5 L TIME TIME TIME J
SECONDS | .gp] MINUTES| .| HOURS
COUNTER| COUNTER COUNTER
AUARM OUT %———— 1P | !
ALARM1 OFF
ALARM ALARM
ALARM2 OFFO——» & COMPARATOR
SLEEP
SNGOZEO CIRCUIT
.
ALARMI ALARMI1
SLEEP OUI'**—"—] MINUTES HOURS
COUNTER
105
SLEEP I ""cr mNuws
DOWH " ALAAM 2
COUNTER MINUTES
COUNTER
TQ MINUTES
SLEEP DISPLAY P oici
ALARM| DISPLAY.
ALARMZ DISPLAY
SECONDS DISPLAY
BLANKING
BLANKI NG DETECTOR
LOWER SET-———
UPPER SET---—
Vpp —
unit
~18t0 +0.3 v
Inpul Voltage Vpp—03te +03  V
Output Voltage Vpp—-0.3t0+03  V
. 0.9 w
« 30 to + 65 °C
—bbto + 126 °C

min typ max unit

~16 —12 —65 V
Vpp=—6.5 to =16V -1 0 Vv
Vpp= —8.0t0 —16V Vbp  Vpp+2 ¥
Vpp= ~6.5to —8V Voo  Vop+i ¥
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LM38363

Electrical Characteristics at Ta=2§°C,Vgg=0V,Vpp= -9 to - 16V
Qutput ‘HLevel Current

ALARM OUT,SLEEP OUT Tony Von=Vss—2.5V
bé&c,add Ionwey Vor=Vsg—2.6V
1Hz Ioiay Vou=Vss—2.6V
Other than above Ionwy Vou=Vss—2.6V
Output Leak Current
ALARM OUT,SLEEF QUT Ioun VYoL=Vop
Other than above Iouy  VoL=Vop
Input Leak Current
ACIN Imay  Vii=Vsg
Ii, Vi.=Vpp
Input Current (Other than ACIN) Iy Vin=Vss
Input Pin Open Voltage Vit.open Pinopen
(Ohter than ACIN)
Power Failure Detect Voltage Vet
Current Dissipation Inp Vpp=—-10V¥

¥ : The segmenl. oubput current is ailowed max. 22mA fof ping 1GHRS-

33mA for pin 11z OUTPUT, and max. 11mA for othér 1,
power dissipation.

Maximum Supply Voltage VDD max
Input Voltage Vin

Qutput Veltage Vour
Allowable Power Dissipation  Pdmax,
Operating Temperature i

Storage Temperature

Supply Voltage
Input ‘H'-Level Voltage
Input ‘L'-Level Vollage

Electrical Characterist
Output ‘[1'-Level Curr\

b&ca&d “Voru=VYgs—1.0V
17 Vou=Vgg—1.0V
Other than al ; Voiu=Vgg—-1.0V
Quipat LeakCurren
ALARM QUT.S VoL= Vb
VoL=VDp
V= Vss
ViL=Vpn

Ty Vin=Vgs

AL)p 4 ViL.apon Pin open
(Ohter LTmn ACIN)
Power Failute, Deg oltage VDet
Current DlSSlpai}mm Inp Vpp=—-10V

min typ max unit

1.6 mA
10 ¥ mA
15 .. ¥ mA

¥ mA
B

—23t0 +0.3 v
pp—0.3t0 +0.3 v
Vop—-0.3te +0.3 v

0.3 W
~30t +70 °C

—Bbto+125  °C

min  typ max unit
—-21 —-12 -6.56 v
-1 0 v
Yoo Vop+2 v
Vb Vop+1 v

min typ max unit

1.

G DO T
g
=

ot
=
-

-5 pA
10 200 pA
Yon Vop+1 v

-6.5 —4.b v
G 10 mA
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LM8363

1. Display
1-1 4-digit 7-segment static lighting formal.

Display font / El 5’ I_,/ 1

1-2 Display mode
- Time and alarm time display mode  (12-hour sysLem) 1 00AM to 12:59FM (10 shg&hofhours

+ Month/date display mode

- Seconds display mode ) e

(24 hour syqt.em) 500 to 859 { V&tt No. l, Blanking)
+ Sleep display mode {12-hour systenﬂ 0 to b i;tﬁigb&? No No.2
:BI"’ King) ~

1-3 Connection for 1¥s digit of hours

12~hour gyslem

1-4 11z outpul
- 24-hour sysl,em Used fo‘

1-b

Digita No.3 and No.4
Month

int’ operation is performed (during backup operation) by CR-OSC oscillation
i no input applied to 50/60Hz INPUT, all ON-state segment outputs will be turned

No.864-4/9



L8363

2, Input Configuration
2-1 Logiclevel
- Logic‘L': Vpp level
- Logic ‘H’: Vgglevel

2-2 ACINPUT
- With built-in Schinitt circuit, the input impedance is more than 1MQ,
+ The clamp cireuit for a voltage being more minus than Vpp is built in.

2-3 BLANKING INPUT

2-4 CRINPUT
« This consigts of a Schimtt cireuit and an open drain driver,

2-5 Input pins other than above
- Input pins with pull-down resistor

3. Output Configuration
All of segment gutput, alarm output, and sleep ouipu

4. Operation Description
4-1 Display mode selection

* The display mode is selected by using SLEE DISPERY INP’U’I‘, ALARM DISPLAY INPUT,

ALARM 2 DISPLAY INPUT, and SI}C@ND LAY INPUT. The order of priority given to

o

Lyigiven to switeh signals

SLEEP
DISPLAY

‘SECON D Display mode

Sleep display
Month/data display
Month/date disploy
Alarem 1 display

Alarm I display

Alacm 2 digplay

Seconds display

Current time display

_execub’eﬁ by applying Vgg leve] to UPPER SL-'I‘ lNPUT and LOWER SE‘T INPUT.
tﬁ

Tabhle 2, Operation contents
Operation contonts

Displaymoda,

" ¢ UPPER | Minutesadvance at a 2Hz rate.

Currant time disp]fﬁr LOWER Minutes advance ata 2z rate. No carry to hours occurs,
BOTH Mibutes advance af a 511z rate.] Secondsare cleared Lo 00,

UPPER Hourg ofalavm 1 talarin 2)

advance at o 2Hz rate.

Adarm 1 diaplay LOWER | Minutesofalarm I {alarm 2)

tAlarm 2 display) advance ata 2Hz rate. No carry to hours ocours,

BOTH Minutes of alaem 1 (alarm 2)

advanceatablizrate,

Continued on next page.
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LM8363

Continued from preceding page.

Display mode Setting Operation contents
UPPER Month(date}advances at a 2Hz rale. 1 { ): 24-hour aystem.
Month/dato display | LOWER | Date(menth)advencesata 2Hz rate.| Mo carry occurs from the low-order digit
BOTH Date (nonth}odvancesat a 51z rate.} to the high-order digit. ..
UPPER No aperation,
Sleep display LOWER | Minutesof sleep timer aubtiract nt a 2Hz rate.

BOTH Minutes of slesp timer subtract at a 6Hz rats.
UPPER | Secondscounter stops running.
LOWER | Secondsare clearad to00. Clearlng continues until s

S ds displ. BOTH Each counter is reset as follows:
econds display Currenttime---- 12:00AM (Por 24-hour
Alarn time----- 12:00AM
Month/date -- - -+ 12 1
Note: BOTH means that Vg lovel signal is applied by pressing both switches of, F‘PER &ﬂl‘l‘ IN

INPUT.

4-3 Alarm operation
{1) The 24-hour mode dual alarms of alarm 1 and alarny’?

2)

il qm,s.ﬁhmed ON (H level) and
When the alarn 2 time is

1eached

ALARM OUTPUT

4)

’:%avallgble corresponding Lo the level setting of ALARM 1 OFF
NPUT.

Operotionof alarm | Oparation ofalarm 2

Q

X
O
X

tmn is avaﬂable as often as you like.

Within 659 minutes —---
9 minut
L_ minutes Lgmnu; ’|

Snoozo

I t

Alarm time isreached. Snooze Alarm OFF

Continued on next page,
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LM8363

Continued [rom preceding page.

When the alarm 2 time is reached during the snoeze operabion, the snooze operalion will be
released at this point of time and ALARM 2 OUTPUT will be turned ON,

. Within 8 minutes
Within =~ f— 69 minutes —>{

b9 minutes
ALARM OUTPUT —! [-—'[
Suooze JI
Alnem 1 time is reached. Snooze  Alarm 2time

is roached.
(6) Relation between alarm operation and sleep operation
- SLEEP QUTPUT is not turned ON while ALARM OU'E
period of snooze operation). g
- Contrary o this, even if the alarm time s reached »
ALARM OUTPUT will nol be turned ON.

4-4 Sleep operation
(1) If'H' lavel is applled Lo SLEGP DISPLAY INPUML:

mmutes SLEEP QUTPUT will be turned OLF,
(2) 1611 level is applied to SLEGP DISPLAYANPUT, _j*ile S“LLLS (OUTPUT is turned ON, tho
sleep timer will not be set {o 59 minutes, ¥ j B, T

{3) The sleep timer can be subtracted fa [
4)

Relation between slarm op
Refer to 4-3-6.

4-5 Backup operation

(5)

Bl itern is 6.5V
(2) For the backup Qpe*i'atm " : e, the following aclions are required.

1. A voltagep’fmore then G.ﬁ«‘%must seipplied across Ypp and Vgs.

2. CR lNPU‘_\_f‘fmusk Lnted witlya frequency 32 times as high as 5011z (or 60Hz).

In case ol' j’iwer f 'ée l\un& 2 cause Lhe internal reference clock to be chaged-over

(3) When r(;stm ed
au to\ﬁgﬁgﬁ’tical :

~ Osgcillating atf,

(..ounlln
g oL 60 (G0YH2 —=] j aLfy32 ; tfe----~ Counting at 50 (6012
1 f
® ®

@ : Whensthere is no input applied Lo 50/6011z INPUT for L T X 64 (sec.), the relerence frequ-
ency will be changed-over from 50/60iiz to [,/32Hz. °
® : The moment 50/60Hz INPUT receives the input, the reference frequency wiil be changed-

over from /32 to 50/G0Hz,

Continued on next page.
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Continued {rom preceding page.

4-7

5. Function Table of Rank Products

Sample Application Cireui

{5) Rejection of interference noise to radio
By stopping oscillation at CR INPUT during application of AC power supply and starting
oscillation simultaneously with power [ailure, the interference noise to radio due to oscillation
at CR INPUT can be rejected. (Refer to Sample Application Circuit 1.)

(6) Segmentoutput during backup operation
During the period from ® to ® shown in the time chart in (4), all segme[xf outpnt.g are turned
OFT automatically.

Commercial frequency and its selection

impuise, etc, from the commercial power supply
(2) 50I1z or 80Hz is selected by use of 50/60Hz SELECT.
50[1z 50/60Hz SBLLC'[‘ is set at ‘H' level (Vgg).

24/12 HRS SELECT

Curvent time and alarm time

‘H'level (Vgg)
‘L’ Jevel {(Vpp) or open

24-hour system

12-hour aysiem

Rank Remarka
LM8363D
LM836IDH
LM8363N
. ] For use in industrial
LM8363S applications

\dlﬁia;ﬁCommgn cathode), 12-hour system, Backup operation
txc cﬁan or cireuit (Suppreasion of mtorference noige to radio)

If —ITI

s SLEEP Al.mm .ﬁ.LAH- ALM

DIPL: OFF ZE Jag ow
Is A L#\",' ALARM
ouT

LMB363

SLEEP
our

IJHINS HINS

I

[ oo

c:'L:_m

—
—

— -
P

1

1

4 i

— S ]

Il foputopuymp s SURP !

Common Cathode I

O L
i Noisa supprassor
(Refer to 4:-5-5.)
' T Téeotz | 50te
l—'———H--—-

;;[;5«“* up batiery RI | 130 k 150 k
Gl _]0.0066u | 0. 0068u
fo [1-92 K 1.6 k
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Sample Application Cireuit2: 6-digit display (Current time + date, 12-hour system)

UPPER |38 —
* S0/60Hz INPUT LtM8363 LOWER |34
| voo
[ rle s se AP MR N s,
0.00y
wox §
SEGMEHT QUTPLT
ISPLAY-A
1 {REAL TIME ] DISPLAY-B
o— o (DAY)
MOH
i e ERTO0E
¥
Ac A
nlrr\fss
____________l,‘"______. R

DISPLAY A1 SANYO SL-1424
“  Bi SANYO 8,1222 or Sl

UPPER —3‘5—-|
LOWER |58y

ALMI ALMY  ALM2 ALMZ
SLP 'SgT OFF  SET OFF Nt

:i! —JI } boo vss
¥ss %;s V55 Vg5 Va5
—
¥ . 4
- — . e ’
DISPLAY-B
{ SECOND ) "
e Lo
10%
e 4
£000p
e e
W00k F ves
Vs o ]
SANYQ SL-1424 %‘f‘é
SAWYO SL—=t222 or SL,-1272 Ve
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