Applications
. Alarm clock
. Clock radio

Functionns
. Real time display
. Alarm with snooze

Features
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LM8560

Operation Description
« 50Hz/60Hz input: The on-chip Schmitt trigger oircuit allows a simple RC filter
at the input to remove possible line voltage transients, An
internal pull-up reslaster is provided.
+ CR input: When AC power-down occurs, the time counter enters tﬁa\"hold" node
and the on-ohip clock osclllator starts operabing Lmﬁedia;ely. If

oy

input*, The values of CR determine the freque
cloek oscillator., All segment outputs a '
oscillator operation, :
(Note) If the backup 03C is used at the po
input™ must be open or at Vgq leve & .
+ 50/60 select input: Connecting "50/60Hz select” Vo an&plea §0Hz gﬁ ration,
For 60Hz operation, ™50/60H f
Pull-down to Vy is provid
reslstor.
« Display mode seleot input (alarm disblay/ﬁlee

Select Input

Display Mode Digit No.3 | Digit No.h

Alarm | Sleep

NC NC Time display 10'a minite | Minite

Vas NC Alarm display 10'as minite | Minite

NC Vsa | Sleep display 10's minite | Minite

VEL] Vs | Seconds diaplqygf? 107 second | Sscond

(Note) If vff is applied display“
a 1

simultaneously,
Time for ‘hours' and 'minutes' .are provided,
0, causes the time setting in Table 2
ternai pull-down resistor each is provided.

Setting Contents

Display Mede ‘ &;E . ' Functions

rg?e 1/4% to 3/4 second later,
Time

ate 1/4 to 3/4 second later,
'Saoonds' are resat,
Both operations shown above are performed.

Seconds ] Nete)'Seconds? are cleared to [00],
{Alarm & = i "Hold" mode.

Sleap)
[12:00] (12-hour basis},

Iinites? are incremented +1 immediately and advance at a 2Hz

'Hours' and 'minutes' are reaet to [0:00] (24-hour basis) or

N0.15u3—2/8



LMB560

Display Mode | Set Input Functions _
HOUR 'Hours' are incremented +1 immediately and advance at a 2Hz
rate 1/4 to 3/4 second later.
Alarm MIN "™Minutes' are incremented +1 immediately and advance at a 2Hz
rate 1/4 to 3/4 second later. :
BOTH 'Hours' and 'Minutes! are reset to [0:00 a#a our basis) or

[12:00) (12-hour basis).

The moment V¥, is applled to "sleei dia@laj‘ bhe sleep
counter is set %o [0:59]. A
HOUR The moment Vpp 18 applied to "slee
Sleep simultaneousaly, the sleep counter is s
MIN The sleep counter counts down at:

BOTH The sleep counter counts down ;

D tgses the 12-hour
Cly iyg "this pin to Vg
iléoted, An interna

basis to be seieﬁte
causes the 2l-loir ba
pull-doun reaistor= : _
¢ Pover failure indicatlon: If the pow‘. rops and 1s applied

ash and the power fai-

applying v

« Alarn operation and alarm output

% C’signal as required.
i&y cofinectldg this pin to Vgg at the alarm on-atate,
e i Py fihibited for 8 to 9 minutes, after which
the alarm ® nal ig delivered again. The snooze function can be
wed | edly fqr 1 hour %9 minutes. An internal pull-down
: G By connecting "snooze input" to Vg
:001]

"%ctmg this input pin to Vgg inhibits the alarm output
)mentafily. An internal pull-down resistor i3 provided,

turned on for any period of time up to 59 mi-
nutes or 1 hour 59 minutes. Table 2 shows how
to select the perlod (59 minutes or 1 hour 59
minutes), This sleep timer uses a down counter,
When the counter contents reach [00], the output
stops being delivered, turning off the radlo,
By connecing "snooze input" to Voo at the sleep
output on-state, the sleep output is inhibited.

No.1543-3/8
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Block Diagram
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This ¢irouit 1% used to remove noise

to LW bank,

(Baakup contrcl at other than the

battery backup mode)
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LM8560

Sample Appliecation Cirguit for Clock Use (-~ power supply)

5§ ¢
12-hour basis, ﬁ?“ 5°T=NC ?f t #f %F #P
60Hz vse’
WOOR ™
BT G B W o s e
¥ss
7 LMBSEO
o ey 30/50Htlupur
100k 2 i& HRS 105 MIN MIN
1 s K5 M
£330u uﬂ . E{ “r%%t. big ckd all atl bag esumm %ag ckd a;‘t
Duplex LED
“.._._
AC * L__! I I l ] l ’
3 N A
[+]
Cathode common
CTCLE-1III
CYCLE-2,
e
; Back up balery
1M85608

Maximum Supply Voltage «17.0 to +0.3
Input Voltage (1) _ : =17.0 to +0.3
Input Voltage (2) ¥ han 50/60Hz INPUT =17.0 to +0.3
Output Veltage =17.0 to +0.,3
Input Clamp Current ~0.4 to +0.4
0.7
=30 to +70
=55 to +125
Allowable Operatxng min typ max
Supply VOltggg 'hﬁ ~14.0 -6.5
Input "H" Lew TH(1) 50/60Hz INPUT < ~1.0
FVIL(1) 50/60Hz INPUT VDD--SV VDD+2
n > By Vpp+!
INPUT, Vpp 2-8Y
Other t an 50/60Hz -1.0
INPUT, VE > 8y
v Other thayp 50/60Hz Vont+2
IL(2) INPUT,V 2 bp
Other tgan 50/60Hz Vpp+?
INPUT, Vpp o~ 8v
on 50/60Hz Referenced to ¥ v
INPUT Pin (ﬁote 1} (Note 2) 58 (Notgni)

unit

o
ﬂt‘)ol:a-‘-."-‘:'ﬂﬁ

unit

o ol o

-l

No.1543-5/8



LMB560

Electrical Characteristics at Ta=25°C,VDD=—12V min typ mnax unit
Input "H" Level Current(1) Tru(1) 50/60Hz INPUT,Viy=Vac 2 uA
Input "L" Level Current(1) I11(1) 50/60Hz INPUT,Vyu=Vpp 10 uA
Input "H" Level Current(2) I Input pins other than 20 ua

TH(2)

50/60Hz INPUT, Vyy=Vpp

Input "L" Level Current(2) IIL(2) Input pins other than ud
50/60Hz INPUT,V1y=Ypp
Qutput "H® Level Current(1) ToH(1) ﬁLH_OUT,?#P ouT A
Output Leakage Current(1) IOF(1) AEH 0§¥,SLP ouT ul
v =V
T "DD
Qutput "H" Level Current(2) IOH(Z) 18vs HE ag & de mA
{ 24Hmode) ,
v v = S-1‘f
OQutput Leakage Curreant(2) IOF(z) 18 g Hi ag & 20 uA
(24Hmode ), ¥yi)
OQutput "H" Level Current(3) IOH(3) Segment oibpu mA
Output Leakage Current(3) Inp 20 uA
Power Failure Detect Voltage 9 v
Current Dissipation Iec T wmA
Stability of Oscillator for Fg lue, 10 %
Backup ok . _
Accuracy of Oscillator for F, 33,3§§Hz, -10 10 4
Backup '
LMB8560D
Absolute Maximum Ratings at . unit
MaXi?um f:pply(r?ltage "53/6532 INPUT -12.3 :o +g’§ 3
Input Voltagse ' ) 052 =15.0 to «+0,
Input Voltage (2) Other than 50/60Hz INPUT -15.0 to 40,3 L
Output Voltage -15.0 to +0,3 ¥V
Input Clamp Current’ \ -0.4 to +0,4 mA
Allowable Power Djssipaf: 0.7 OH
b =30 to +70 *C
<55 to +125 °C

Allowable Opqggxing min typ wmax unit

Supply Voltage ~14,0 ~7.5 v
50/60Hz INPUT =-1.0 v

50/60Hz INPUT Vpp+2 v

Other than 50/60Hz INPUT -1.5 : )

Other than 50/60Hz INPUT Vpp+2 v

Referenced to VSS 2V ED v

{Note 2) (Note 1)

fatics at Ta=25°C,Vpp=-12V min typ max unit

lSGurrent{1) IIH(1) 50/60Hz INPUT,Vyy=Vgg 10 uA

el Current(1) IIL(1) 50/60Hz INPUT,Vyn=Vpp 10 uA

Current(2) IIH(Z) Input pins other than 20 ud

Input "L" Level Current(2) IIL(Z) Input pins other than 10 uA

No.1543-6/8



LM8560

Qutput "H" Level Current(1)

Ton(1)

Output Leakage Current(t)

Torc1)

Output "H" Level Current(2)

Ton(2)

Output Leakage Current(2)

Lor(2)

Output "H" Level Current{(3)

Ton(3)
Qutput Leakage Current(3) F(3)
Power Fallure Detect Volbtage VD
Current Dissipation ICC

Stability of Oseillator for Fg
Backup
Accuracy of Oscillator for F,
Backup

LM8560N

Absolute Maximum Ratings at Ta= 25°C
Maximum Supply Veoltage
Input Voltage (1)

Input Voltage (2)

Cutput Voltage

Input Clamp Current
Allowable Power Dissipat
Operating Temperature
Storage Temperature

min typ max
ALM OUT,SLP OUT 5
= -TV
ALH OU +SLP QUT 10

18? ag & de
(2HHmode),

= -1V
1893 HE ag & de
(24Hmode), Voup=V
Segment outpHE 5
than above, VOU%’ '

pull—down reﬁiatoﬁ \
Typical+valu% ;9

-15.0 to
-15.0 to
=15.0 to
~16.0 to
~0.4 to

+0I3
+0.3
+0.3
+0.3
+0.1
. 0.7

=30 to +70
=55 to +125

60Hz INPUT

nin typ max

Supply Voltage -14.0 ~T.5
Input "H" Level Vgliag -1.0
Input "L" Level ¥oltage #50/60Hz INPUT Vpp+2
Input “H" Level Vol%\”“\ Other than 50/60Hz INPUT -1.5
Input ) Volte 3y Other than 50/60Hz INPUT Vpp+2
Input 7, 3 i1 ' Referenced to Vgg Vi ED
(ﬁgte 1) (Note 2) (Noke 1)
Ta=25% C,VDD=—12V min typ max
IIH(1) 50/60HZ INPUT’VIN=vSS 10
IIL(1) 50/60HZ INPUT,VIN=VDD 10
IIH(E) Input pins other than 20
IIL(E) Input pins other than 10
50{60“2 INPUT.VIN=VDD
ALM QUT,SLP OUT 5
= -1V
IOF(1) AEH 08? SLP OUT 10
Vour=Yop

unit
mf

uft

unit

Bawaa

[o =]
X

unit

o o=

ol oW e

unit
uh
ud
ul

ul

ud
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LM8560

Qutput "H" Level Current(2) IOH(2)

Qutput Leakage Current(2) IOF(2)

Output "H" Level Current(3) IOH(3)

Output Leakage Current (3) Inp(3)
Power Failure Detect Voltage 9
Current Dissipation

Stability of Oscillator for FS
Backup

Accuracy of Oscilllator for Fj
Backup

{Note 1)}

)

¥Leo

YLED

FOJITHRode

> YAC-IN

i

Vpc_gy ——— Input voltage _v rage)
50/60Hz INPQT“ in

10's HR ag & deé
(24Hmode),

v = -1V

1898 HEag & de

( 2liHmode), Vg

Segment outpugs other

"

than above,V0U¥-VSS—1V

our=Y
OSutput:0ff, input uith

min tyy max unit

36 mA
. 20 uA
mA

ud

v

mA

10 ’

10 %

[Fig. 2]

Maved to be accurate and reliable.
nv infringaments of patents or othur rights of third partias whigh

However, no responsibillty s
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