Ordering number: EN 34908 ‘

PMOS LS|
LM8560N, 8560B

Digital Alarm Clock

Overview Pin Assignment
Both the LM8560N and LM8560B are alarm equipped
digital clock ICs with built-in drivers capable of directly
driving LED display equipment. As ICs themselves, the ' -/
Vpp pin for the LM8560N is graded to withstand a Ams10sHRagade [1] 28 | 12/24HR SELECT
voltage of 15V while the LM8560B Vpp is graded for up PMB10'S HRD | 2 | 27| crINPUT
to 17 V. 10'S KRc & HR ¢ E E S0/60Hz SELECT
. e HRb&g IT_ 25 | S0/60HZ INPUT
Appllcatlons HRc B d E 24 | SNOOZE INPUT
* Alarm ClOf)kS HRa &f E 23 ) SLEEP INPUT
* Clock-radios 1S MIN g & [I LM8S60N, |22 | HOURSET
Functions 1'sMnNbag [8 | LM8S60B a1 ] puwser
« Current time display WSMINcEd | 5 20| Voo
‘¢ Snooze alarm function 10'SMiNe S MIN e E 19 | ALARMDISP
» Sleep timer function (maximum intervals of 59 minutes MINb &g E 18 | ALARM OFF
or 1 hour and 59 minutes) MINc&d [__2_ 171 SLEEP QUT
Features minasf [13] (16 ] ALarmOUT
+ Single chip P-channel ED MOS LSI coonout [1¢] Bl Ve
+ LED direct drive using time division (duplex Top view
configuration}
* Wide operating power supply voltage range
* Built-in alarm function with 24-hour control Package Dimensions
» Supports changeover between 12-hour AM/PM and 24- unit * mm
hour displays , 3029A-DIP28S
* Built-in battery backup CR oscillator
*» Uses 50Hz or 60Hz as standard frequency
» Built-in automatic fast forward function for hour and P 15
* Built-in sleep timer function (maximum intervais for w€ [
59 minutes or 1 hour and 59 minutes) ﬁ ”
* Built-in snooze function supporting repeat use DU OUU O U H T
+ Equipped with power failure display function ' 27.2
* 300Hz output for alarm tone g

.05
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LM8560N, 8560B

Description of Operations

* 50/60 Hz Input

+CR Input

» 50/60 Selective Input

: Built-in Shumidt circuit enables noise elimination at 50/60Hz commercial frequencies
with use of a simple CR filter. Built-in pull-up resistor.

: When the AC power supply is interrupted, the time counter switches to a holding state
and a built-in oscillator promptly begins operation. If 50/60Hz input continues for 3
clocks without arriving, this oscillator’s output is activated and functions as the time
counter clock in place of 50/60Hz input. The frequency level of this clock oscillator is
determined according to the CR value. While the above mentioned oscillator is
operating using backup mode, all segment output is switched to OFF.

(Note) When the backup oscillator is in use due to an AC power supply interruption, the
50/60Hz input pin must be maintained open or at a Vgg level.

: When 50/60 selective input is connected to Vgg, 50Hz use is enabled. When 50/60
selective input is left open, Vpp is activated using an internal pull-down resistor and the
setting is switched to enable use at 60Hz.

* Display Mode Selective Input (Alarm Select/ Sleep Select):

Since the pull-down resistor is built-in, selection from four display modes is possible
using two SPST switches (single-pole and single-throw switches). Table 1 shows these
display mode selections.

Table 1 Display Modes

Alarmse'e"ti"e Inp ”‘Sleep Display Mode Digit No. 1 Digit No. 2 Digit No. 3 Diglt No.4
NC NG Time display :]gfrf’::&?;ﬂ Hour 10‘%?:}?::: for Minute
Vss NC Alarm display ﬁfﬁ%ﬂ Hour 10’;?::3: for Minute
NC Veg Sleep display Clear Hour 106 place for Minute
Vgs Vgs Second display Clear Minute 10,95' gﬁﬁz for Second
Note:  Activating Vgg using two inputs simultaneously (alarm select and sleep select), the display mode is switched

to display seconds.

* Time Setting Input

: There are two setting inputs for use with “hour” and “minute”. Time content settings shown
in Table 2 are possible by activating Vg to these pins. A pull-down resistor is built-in.

Table 2 Setting Contents

Display Mode Set Input Functions
Time HOUR Immadiately adds 1 to hour digits and then assigns an additional 1, at a spesd of 2 Hz, after each
1/4 to 3/4 second.
MIN Immediately adds 1 1o minute digits and then assigns an additional 1, at a speed of 2 Hz, after each
1/4 to 3/4 second., : ‘
Seconds are reset, ’
BOTH Operates both as outline above.
Second HOUR (Note) | Second digits are cleared to [00].
(Alarm & Sleap) MIN Time holds.
BOTH* Resets hour and minute digits as [0:00] when operating in 24-H mode or [12:00] when operating In
. 12-H mode. :
Alarm HOUR Immediately adds 1 to hour digits and then assigns an additional 1, at a speed of 2 Hz, after each
1/4 to 3/4 second. .
MIN Immediately adds 1 to minute digits and then assigns an additional 1, at a speed of 2 Hz, after sach
1/4 to 3/4 second.
BOTH Resets hour and minute digits to [0:00] when operating in 24-hour mode or {12:00] when operating in
12-hour mode,
Slegp - Sels sleep counter to [0:58) instantly when Vg is activated to sieep select.
HOUR Sets sleep counter to [1:59] instantly when Vpp Is activated to sleep select and hour at the same time.
MIN Sleep counter looses 1 at a speed of 2 Hz.
BOTH Sleep counter looses 1 at a speed of 2 Hz.

* Once conditions have been switched to reset or hold, input of other functions is locked until both HOUR and MIN

input have been separated.

Note:  When the digital reading for seconds is between 30 and 59 seconds, 1 is added to the digits for minutes as the
digital reading for seconds resets to [00].
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LM8560N, 85608

* 12/24H Select Input :

When this pin is set open (Vpp), a 12-hour display is enabled whereas connecting this
pin to Vgg enables the 24-hour display. A pull-down resistor is build-in,

» Power Failuré Detection Display :

* Alarm Operation and Alarm

+ Snooze Input

* Alarm Off Input

* Sleep Timer and Sleep Qutp

Block Diagram

12/24 SELECT

When activated by drop in power supply, all segments which are lit begin to blink and
the unit switches to a power failure detection display.

‘The power failure detection display is canceled by activating Vgg to HOUR SET or MIN
SET.

Output :

The alarm signal outputs when alarm content matches the content of current time. When
not reset by either snooze input or alarm off input, cutput continues after 1 hour and 59
minutes. This output signal consists of 900 Hz 2 Hz intermittent (50% duty) modulation

signals. When the need arises, a filter can be applied to alter the alarm signal to a DC
signal. .

: When the alarm is sounding and instantly activating Vgg to this pin, alarm output is set to

OFF for a period between 8 and 9 minutes after which time the alarm signal is once
again output. The snooze function can be used repeatedly in 1 hour and 59 minutes
intervals. A pull-down resistor is built-in. Activating Vgg to the snooze pin when the

alarm is OFF resets the sleep timer counter to [0:00]). (This is known as the one-touch
sleep timer reset function.)

Activating this input pin to Vg instantly sets alarm output to OFF. A pull-down resistor
is built-in,

ut :

Sleep output can turn on the radic and can be set for time intervals of 59 minutes or 1
hour and 59 minutes. Refer to Table 2 for the proper selection procedure (59 minutes or
1 hour and 59 minute selection). This sleep timer is constructed using a down counter
and when the counter content arrives at [00], output is set to off and the radit turns off.
Adding Vgg to snooze input turns sleep output off. When sleep output is on.

5060 SELECT
CR INPUT
50760 INPUT

1/25 or 1/30

50/60Hz 2z

50/60Hz T.DISP & 5.5AMPLE
rL| SEC CTR 0ATE]
MIN SET 0} 3 |- ssampLe
5E
E
HOUR SET iL 23 |- FsaweLE L TmE TME SEC
| J T o MIN CTR HR CTR -
o [ TIME & S SAMPLE TIME & W
% € | SEC RSTYHLD F.SAMPLE N g
&7 (— TAST [ COMPARATOR #] T :
8 _}— ALRST I T w SEGMENT
OUTPUTS
ALARM BwR up ALARM ALARM | 1, 20N g
DISPLAY SEC Dise MIN CTR HR CTR LA E
B TIME & TALARM & 5
. s 4 | TosP FSAMPLE F.SAMPLE g
LOISPLAY | 358 : SLEEP =]
s BT [ ALDISP CTR LEEP,
SLEEP R
DISPLAY T CONTROL
SNCOZE SLEEP
INPUT 0 OUTPUT > QUTPUT
CONTROL
ALARM
ALARM OFF —@L} OUTPUT
i
TONE
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LMB8560N, 8560B

Clock-radio Applied Circuit Diagram (+ power supply)

CYCLE!

Cathode common

T2HR
12-hour display and 60 NG et N $|- f}]- é,[- :I}’l' 7;]_,} $|. g
Hz Circuit Diagram N S0 2.2
OUR-  MIN- . ALARM-
SELECT SELECT  SET seT  NOOZE SLEER Slgﬁ.w OFF ALM OUT [—y—H¥r (F
Ve Jﬁn a7 Fan | £ o
0.00% ¢ :
50/60Hz INPUT LMB560N 22
g_ Voo : SLP 0UT | T
AOM& s HRAS 10'S MIN MIN
105 RM&10'S
100k HR 'S HR 10'SMINe b4 ¢ cad gaf COLON CA
u&deLpos nﬁg: bdg cbdd a&!l akf bdg c&d & MiNe 8¢ ad QUT INPUT e
. b
Duplex LED 1 == Tay| 110k
P 0.0154 L
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L ]
ac S S N e O Y

| S
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CYCLEZ2 ,
Back up bangry R1 | 110kR
C1 | 0.015uF
f0 [ 900H:z

Clock Applied Circuit Diagram (- power supply)

This ciruit is used as noise interference
stripper for the LW band, (Backup control
is enabled except for battery backup mode.)

Unit (resistance: Q,capacitance:F)

i °
12-hour display and 60 2R sonz e }- 8]- é'. J’}. $l.
Hz Circuit Disgram e — Him WZ n OEZE — I %
N
SELECT SELECT SET ST LEEP ALARM - ALARM
Vss ALM OUT |—
PIEZ0 BUZZER
50/60Hz INPUT LMB560N —
Voo HAS : steouT | ¥ G
A A 105 MIN MIN =
RS TS MRSs beg ead aat ant ba I MK COLON CR
! b
2g 4 do HAb _ HRSs fentat e PoohdaMiNe  bhg ckd aat i D
0.015 '[:' n
Duplex LED : ‘5"‘[ 3 ek
SN Y |
L ]
Y A R I e I
¢ @ When battery backup or tone output is not
oYoLE 1 Cathode common used, CR input is connected to Vgg.
CYCLE 2
[ I
Back up battery
i RT_[110k2
Cl 1 0.015uF . . .
10 | 900hz Unit (resistance: 2,capacitance:F)
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LM8560N, 85608

[LM8560N]
Specifications

Absolute Maximum Ratings at Ta = 25°C, Vg5 = 0V

Maximum supply voltage Vpp max -15.0to +0.3
Input voltage (1) Vin () 50/60Hz INPUT -15.0t0 +0.3
Input voltate (2) Vin(2) Except 50/60Hz INPUT -15.010+0.3
Output voltage Vour : ~15.0t0 +0.3
Input clamp current In 50/60Hz INPUT 0.4 10 +0.4
Allowable power dissipation Pd max Ta=70°C 0.7
Operating temperature Topr -301t0+70
Storage temperature Tstg —55t0+125
Allowable Operating Ranges at Ta = 25°C, Vgg = 0V min
Supply voltage Vob -14.0
Input “H" level voltage (1} Vg (1) 50/60Hz INPUT ~1.0
Input “L"” level voltage (1) Vi, (1) 50/60Hz INPUT
Input “H” level voltage (2) Vi (2) Except 50/60Hz INPUT -1.5
Input “L" level voltage (2) V(2 Except 50/60Hz INPUT
50/60Hz input pin input voltage Vac-IN Sets Vg as reference (Note 2) VLED
(Note 1) (Note 1)
Electrical Characteristics at Ta = 25°C, Vyp = -12V min
Input “H” level current (1) I (D) 50/60Hz INPUT, V= Vgg
Input “L" level current (1) L (D) 50/60Hz INPUT, Vi = Vpp
Input “H™ level current (2) Iy (2) Input pins other than 50/60 Hz input
Vin="Vss
Input “L” level current (2) In (2} Input pins other than 50/60 Hz input
Vin= Voo
Output “H™ level current (1) Iop (1D Alarm output and sleep output 5
Vou = Vs -1V
Output leakage current (1) Ige (1) Alarm cutput and sleep output
Vour = VoD
Output “H” level current (2) Ton (2) AM & 10°SHR ag & de 36
(24Hmode), VOUT = VDD =1V
Output leakage current (2) Tor (2) AM & 10'S HR ag & de
(24Hmode), Vgt = Vpp
Output “H" level current (3) Ion (3) Segment output other than those 18
listed above, Vg = Vgg—1V
Output leakage current (3) Ior (3) Segment output other than those
listed above, Voyr = Vpp
Power failure detection voltage Voo -15
Consumption current Iec Quiput set to off and pull-down

attached input set open
Standard value, 900Hz, Vpp = -9V+10% -10
Standard value, $00Hz, Vpp =9V . -10

Backup oscillator stability factor Fs
Backup oscillator accuracy Fa

typ

-5.0

uhit
max unit
-1.5 \%
v
VDD +2 v
v
Vpp +2 v
A%
max unit
10 HA
10 HA
20 LA
10 HA
mA
10 A
mA
20 A
mA
20 HA
v
7 mA
10 %
10 %
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LM8560N, 8560B

[LMB8560B]
Specifications

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

Maximum supply voliage Vpp max 17010 +0.3
Input voltage (1) Vi (1) 50/60Hz INPUT -17.0t0+0.3
Input voltate (2) Vin (@) 50/60Hz INPUT ~17.0t0 +0.3
Output voltage Vour -17.0to +0.3
Input clamp current Iiw 50/60Hz INPUT -0.4t0+0.4
Allowable power dissipation Pd max Ta =70°C 0.7
Operating temperature Topr -30t0+70
Storage temperature Tstg =550 +125
Allowable Operating Ranges at Ta = 25°C, Vgg =0V min
Supply voltage Voo ~14.0
Input “H" level voltage (1) Vi (1) 50/60Hz INPUT -1.0
Input “L” level voltage (1) Vi (1) 50/60Hz INPUT, VppS-8V
50/60Hz INPUT, Vpp>—8V
Input “H” leve! voltage (2) Vui(2) Except 50/60Hz INPUT, VppS-8V  -1.5
Except 50/60Hz INPUT, Vpp>—8V 1.0
Input “L” level voltage (2) Vi (2) Except 50/60Hz INPUT, Vpp -8V
Except 50/60Hz INPUT, Vy,>—8V
50/60Hz input pin input voltage Vac-IN Sets Vgg as reference (Note 2) Viep
(Note 1) (Note 1)
Electrical Characteristics at Ta = 25°C, Vpp, =-12V ' min
Tnput “H" level current (1) I €1) 50/60Hz INPUT, V; = Vg
Input “L” level current {1} Ip () 50/60Hz INPUT, V| = Vpp
Input “H” level current (2) Ing (2) Input pins other than 50/60 Hz input
Vin=Vsgs
Input “L" level current (2) L (D Input pins other than 50/60 Hz input
Vin=Vop
Output “H" level current (1) lou (1) Alarm output and sleep output 5
Von= Vss-1V
Output leakage current (1) Ige (1) Alarm output and sleep output
VYour=Vop
OCutput “H" level current (2) Ton (2) AM & 10°’S HR ag & de 36
(24Hrn0dc). VOUT = VSS -1V
Output leakage current (2) Ior (2) AM & 10°S HR ag & de
(24Hmode), Vour= Voo
Output “H” level current (3) Ion (3) Segment output other than those 18
listed ebove, Vgyr= Vg1V
Output leakage current (3) Ige (3) Segment output other than those
listed above, Vo7 = Vpp
Power failure detection voltage Voo 6.5
Consumption current I Qutput set to off and pull-down

attached input set open
Standard value, 900Hz, Vpp, = -9V£10% ~10
Standard value, 900Hz, Vpp = -9V ~10

Backup oscillator stabiliiy factor Fs
Backup oscillator accuracy Fa

typ

typ

-5.0

unit

max unit
6.5 v
v
Vpp +2 v
Vpp +1 v
v
v
Vpp +2 v
Vpp *1 v
v

max unit

2 pA

10 RA

20 pA

2 KA

mA

10 HA

mA

20 HA

mA

20 LA
v

7 mA

10 %

10 %
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{Note _1) (Note 2)
Ny T
P LT \
Vieo fe N
v Jlr Ny ./?-VLED
55 -
\ 4 J—T
LMBS560H,85608 ri
E Ve FoJsorson: : Y 7
INPUT el ST Vaeaw
E Vee-w| || REP T e T e ; VLA )
P e |

[Fig. 2]

V ac.ov represents the average value for input voltage of the 50/60 Hz input pin.
VLgp represents the average value for power supply voltage for LED usage.
The above values represent those gained under no-load conditions.

(Fig. 1

W No products déscribed or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of which may directly or
indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Acceptiull responsibility and indermnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors
and all their officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and
expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYO
ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

W Information {including circuit diagrams and circuit parameters) herein is for exampie only; it is not guaranteed for volume
preduction. SANYO 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, 1995, Specifications and information herein are subject to change without notice.
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