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SANYO: DIP28S

[LM8560N, 8560B]

LM8560N, 8560B

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

Digital Alarm Clock

PMOS LSI

Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

SANYO 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 products described or contained
herein.

Overview
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
VDD pin for the LM8560N is graded to withstand a
voltage of 15V while the LM8560B VDD is graded for up
to 17 V.

Applications
• Alarm clocks
• Clock-radios

Functions
• Current time display
• Snooze alarm function
• Sleep timer function (maximum intervals of 59 minutes

or 1 hour and 59 minutes)

Features
• Single chip P-channel ED MOS LSI
• LED direct drive using time division (duplex

configuration)
• Wide operating power supply voltage range
• Built-in alarm function with 24-hour control
• Supports changeover between 12-hour AM/PM and 24-

hour displays
• Built-in battery backup CR oscillator
• Uses 50Hz or 60Hz as standard frequency
• Built-in automatic fast forward function for hour and

minute settings
• Built-in sleep timer function (maximum intervals for

59 minutes or 1 hour and 59 minutes)
• Built-in snooze function supporting repeat use
• Equipped with power failure display function
• 900Hz output for alarm tone

Package Dimensions
unit : mm
3029A-DIP28S
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Pin Assignment

Description of Operations

• 50/60 Hz 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.

• CR Input : 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 VSS level.

• 50/60 Selective Input : When 50/60 selective input is connected to VSS,  50Hz use is enabled.  When 50/60
selective input is left open, VDD 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

Alarm

NC

VSS

NC

VSS

Sleep

NC

NC

VSS

VSS

Display Mode

Time display

Alarm display

Sleep display

Second display

Digit No. 1

10’s place for
hour, AM/PM

10’s place for
hour, AM/PM

Clear

Clear

Digit No. 2

Hour

Hour

Hour

Minute

Digit No. 3

10’s place for
minute

10’s place for
minute

10’s place for
minute

10’s place for
second

Digit No.4

Minute

Minute

Minute

Second

Selective Input

Note: Activating VSS 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 VSS to these pins.  A pull-down resistor is built-in.
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Table 2   Setting Contents

Display Mode

Time

Second
(Alarm & Sleep)

Alarm

Sleep

Set Input

HOUR

MIN

BOTH

HOUR (Note)
MIN

BOTH*

HOUR

MIN

BOTH

–
HOUR

MIN
BOTH

Functions

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.
Immediately adds 1 to 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.
Operates both as outline above.

Second digits are cleared to [00].
Time holds.
Resets hour and minute digits as [0:00] when operating in 24-H mode or [12:00] when operating in
12-H mode.

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.
Immediately adds 1 to minute digits and then assigns an additional 1, at a speed of 2 Hz, after each
1/4 to 3/4 second.
Resets hour and minute digits to [0:00] when operating in 24-hour mode or [12:00] when operating
in 12-hour mode.

Sets sleep counter to [0:59] instantly when VDD is activated to sleep select.
Sets sleep counter to [1:59] instantly when VDD is activated to sleep select and hour at the same time.
Sleep counter looses 1 at a speed of 2 Hz.
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].

• 12/24H Select Input : When this pin is set open (VDD), a 12-hour display is enabled whereas connecting this
pin to VSS enables the 24-hour display.  A pull-down resistor is build-in.

• Power Failure Detection Display :
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 VSS to HOUR SET or MIN
SET.

• Alarm Operation and Alarm 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, output 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.

• Snooze Input : When the alarm is sounding and instantly activating VSS 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 VSS 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.)

• Alarm Off Input : Activating this input pin to VSS instantly sets alarm output to OFF.  A pull-down resistor
is built-in.

• Sleep Timer and Sleep Output :
Sleep output can turn on the radio 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 radio turns off.
Adding VSS to snooze input turns sleep output off. When sleep output is on.
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Block Diagram

Clock-radio Applied Circuit Diagram (+ power supply)
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Clock Applied Circuit Diagram (– power supply)
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Parameter Symbol Conditions Ratings Unit

Maximum supply voltage VDD max –15.0 to +0.3 V

Input voltage (1) VIN (1) 50/60Hz INPUT –15.0 to +0.3 V

Input voltate (2) VIN (2) Except 50/60Hz INPUT –15.0 to +0.3 V

Output voltage VOUT –15.0 to +0.3 V

Input clamp current IIN 50/60Hz INPUT –0.4 to +0.4 mA

Allowable power dissipation Pd max Ta = 70°C 0.7 W

Operating temperature Topr –30 to +70 °C

Storage temperature Tstg –55 to +125 °C

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

[LM8560N]

Allowable Operating Ranges at Ta = 25°C, VSS = 0V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Supply voltage VDD –14.0 –7.5 V

Input “H” level voltage (1) VIH (1) 50/60Hz INPUT –1.0 V

Input “L” level voltage (1) VIL (1) 50/60Hz INPUT VDD +2 V

Input “H” level voltage (2) VIH (2) Except 50/60Hz INPUT –1.5 V

Input “L” level voltage (2) VIL (2) Except 50/60Hz INPUT VDD +2 V

50/60Hz input pin input voltage VAC-IN Sets VSS as reference (Note 2) VLED V
(Note 1) (Note 1)

Electrical Characteristics at Ta = 25°C, VDD = –12V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Input “H” level current (1) IIH (1) 50/60Hz INPUT, VIN = VSS 10 µA

Input “L” level current (1) IIL (1) 50/60Hz INPUT, VIN = VDD 10 µA

Input “H” level current (2) IIH (2)
Input pins other than 50/60 Hz input

20 µAVIN = VSS

Input “L” level current (2) IIL (2)
Input pins other than 50/60 Hz input

10 µAVIN = VDD

Output “H” level current (1) IOH (1)
Alarm output and sleep output

5 mAVOH = VSS –1V

Output leakage current (1) IOF (1)
Alarm output and sleep output

10 µAVOUT = VDD

Output “H” level current (2) IOH (2)
AM & 10’S HR ag & de 

36 mA(24Hmode), VOUT = VDD –1V

Output leakage current (2) IOF (2)
AM & 10’S HR ag & de 

20 µA(24Hmode), VOUT = VDD

Output “H” level current (3) IOH (3)
Segment output other than those 

18 mAlisted above, VOUT = VSS–1V

Output leakage current (3) IOF (3)
Segment output other than those 

20 µAlisted above, VOUT = VDD

Power failure detection voltage VDD –7.5 –5.0 V

Consumption current ICC
Output set to off and pull-down 

5 7 mAattached input set open

Backup oscillator stability factor Fs Standard value, 900Hz, VDD = –9V±10% –10 +10 %

Backup oscillator accuracy Fa Standard value, 900Hz, VDD = –9V –10 +10 %
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Parameter Symbol Conditions Ratings Unit

Maximum supply voltage VDD max –17.0 to +0.3 V

Input voltage (1) VIN (1) 50/60Hz INPUT –17.0 to +0.3 V

Input voltate (2) VIN (2) 50/60Hz INPUT –17.0 to +0.3 V

Output voltage VOUT –17.0 to +0.3 V

Input clamp current IIN 50/60Hz INPUT –0.4 to +0.4 mA

Allowable power dissipation Pd max Ta = 70°C 0.7 W

Operating temperature Topr –30 to +70 °C

Storage temperature Tstg –55 to +125 °C

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

[LM8560B]

Allowable Operating Ranges at Ta = 25°C, VSS = 0V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Supply voltage VDD –14.0 –6.5 V

Input “H” level voltage (1) VIH (1) 50/60Hz INPUT –1.0 V

Input “L” level voltage (1) VIL (1)
50/60Hz INPUT, VDD ≤ –8 V VDD +2 V

50/60Hz INPUT, VDD > –8 V VDD +1 V

Input “H” level voltage (2) VIH (2)
Except 50/60Hz INPUT, VDD ≤ –8 V –1.5 V

Except 50/60Hz INPUT, VDD > –8 V –1.0 V

Input “L” level voltage (2) VIL (2)
Except 50/60Hz INPUT, VDD ≤ –8 V VDD +2 V

Except 50/60Hz INPUT, VDD > –8 V VDD +1 V

50/60Hz input pin input voltage VAC-IN Sets VSS as reference (Note 2) VLED V
(Note 1) (Note 1)

Electrical Characteristics at Ta = 25°C, VDD = –12V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Input “H” level current (1) IIH (1) 50/60Hz INPUT, VIN = VSS 2 µA

Input “L” level current (1) IIL (1) 50/60Hz INPUT, VIN = VDD 10 µA

Input “H” level current (2) IIH (2)
Input pins other than 50/60 Hz input

20 µAVIN = VSS

Input “L” level current (2) IIL (2)
Input pins other than 50/60 Hz input

2 µAVIN = VDD

Output “H” level current (1) IOH (1)
Alarm output and sleep output

5 mAVOH = VSS –1V

Output leakage current (1) IOF (1)
Alarm output and sleep output

10 µAVOUT = VDD

Output “H” level current (2) IOH (2)
AM & 10’S HR ag & de 

36 mA(24Hmode), VOUT = VSS –1V

Output leakage current (2) IOF (2)
AM & 10’S HR ag & de 

20 µA(24Hmode), VOUT = VDD

Output “H” level current (3) IOH (3)
Segment output other than those 

18 mAlisted above, VOUT = VSS –1V

Output leakage current (3) IOF (3)
Segment output other than those 

20 µAlisted above, VOUT = VDD

Power failure detection voltage VDD –6.5 –5.0 V

Consumption current ICC
Output set to off and pull-down 

5 7 mAattached input set open

Backup oscillator stability factor Fs Standard value, 900Hz, VDD = –9V±10% –10 +10 %

Backup oscillator accuracy Fa Standard value, 900Hz, VDD = –9V –10 +10 %
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Figure  1

Figure  2

This catalog provides information as of November, 1999. Specifications and information herein are
subject to change without notice.

Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. 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.


