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YACOBAAS CXEMA

O6nacmb npumeHeHus

e Yachkl Co 3BYKOBOM cUrHanusauunen

Paguvo - yachl

DyHKYUU

o OTOOpaxeHne TeKyLLero BpeMeHu

e 3BYKOBOW CMrHamn c pexmumMoM MniaBHOro NpodyxaeHus

e Tarimep cHa (Makc:59 MUHYT unm 1 yac 59 MuUHyT)

Xapakmepucmuku

(1) OgHokpucTtanbHas KMOIN BUC

(2) Mpsamoe ynpaBneHne cBETOANOAHBIM MHONKATOPOM 3a CHET BPEMEHHOIO pasaeneHus

(Bynnekc)

(3) Wupoknin guanasoH paboumx HanpsiKeHnn

(4) 3BykoBon curHan Ha 6ase 24-Tn 4acoBoOW LLKanbI

(5) OBa dpopmarta wkansl BpemeHn; .AM/PM Ha 6ase 12-4yacoBoi 1 24-4acoBOW LUKan
(6) BctpoeHHbii RC - reHepatop ¢ 6aTapenHbiM nTaHnem

(7) BO3MOXHOCTb MCNONb30BaHMs NUTaHus ¢ Yactoton 50 1 60 Iy,

(8) BO3MOXHOCTb aBTOMaTUYECKOrO OTOBpaXKeHNs «4achl», K MUHYTbIY.
(9) Tanmep cHa (Makc:59 MUHYT unn 1 yac 59 MUHYT

(10) MNMoBTOpPHOE UCNONBL30OBaHKE NIIABHOro NPOBYXAeHUs

(11) NngukaTop oTKasa NMTaHus

(12) Bbixoa 3BykoBoro curHana c 4actotoun 900 My

Ljokoneeka
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16 } ALARM OUT
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Bnok-cxema
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Cxema BKIHO4YEHUA B NPpUMEHEHMU B KayecTBe 4acoB

12-hour basis 12HR 60Hz l} l* l} E l}
60Hz use Nlc NC T T T T T
12/2HR  50/G0Hz HOUR  MIN SNOGZE SLEEP ALARM ALARM
L s SET DI
SELECT  SELECT  SET OFF \ouT
Vax
V. d :]_
$ () mez0
0001pF o 3 BUZZER
) 1 50/60Hz INPUT
100k 2 |
<
Voo SLP OUT
"«j AM & 10°S MIN MIN
250 10'S HR 10'S HR 10'S HR ¢ (""" bk COLON CR
”-[’- » agdde b &LVWRe b&goddubfal{blig chd bhgekdatt OUT T
Dugles LED ¢ m
o 0 Y- [0 0
() S (wm) (o> B (o)
o E( N (R RN
aC
‘i",{ﬁw ! T Cuthode common
When no battery backup and
tone output ere used, * CR Input”
CYCLE 2 must be connected to Vas.
AW
™~ —
; Back up battery 110 “}
SG0Rz
Cxema BKNIOYEHUs B npumMmeHeHUN B KavecTBe pagno-4yacoB
12-hour basis 12HR 60Hz l} ‘[P l+ l} I} l+
60Hz use NC NC
—
12/241iR  50/60Hz HOUR  MIN SNOOZE SLEEP ALARM ALARM
SELECT  SELECT  SET SET DIsP OFF 2.2k
ALM OUT AW
Vss <
UL 047y 47k 3 27k
0.0014F
_L 50/60Hz INPUT
! 2.2k
Voo SLP OUT AWA o
7& AME& PM& HR 10°S MIN MIN
1S HR 10'S HR 10'S HR ¢y p~———"~——, COLON CR
arkde b &BRe b&pc&dabtaktbbyp ctd bhgcadast OUT INPUT WA
100k —— 47k
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Duplex LED < R
- o 10 £0- 00 1
1 ()
-] ol -1
L
AC L I’
- I
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>
CYCLE 2 3
AW
JP—
This circuit is used to remove noise
to LW bank.

N

: Back up battery
Pl

{Backup control at other than
the battery backup mode)
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OnucaHue (pyHKUYUOHUPOBaHUsI
3anyck oT _curHana uvactoton 50/60Iu: BctpoeHHbii Tpurrep LUmnarTa npeactaBnsdet cobow
npoctenwmn RC-punbTp Ha BXxoAe AN UCKIOYEHUS  BO3MOXHBIX  BbICOKOYACTOTHbLIX
COCTaBNALWNX. VIMeeTcs BCTPOEHHLIN pe3ncTop noabpoca.
3anyck ot RC-reHepatopa: lMNpu cboe nutaHna No NnepemMeHHOMY TOKY CYETUYMK BXOAUT B PEXMM
yaepxaHus M cpasy e HauumHaeT paboTaTb BCTPOEHHLIM reHepatop. Ecnn B TeyeHue Tpex
nepuogos Ha Bxoge "50/60Hz Input" oTcyTcTBYeT curHan, TO reHepaTop nogaeT ynpaBnsatoLnii
curHan BmecTto curHana "50/60Hz input". BenuunHel C 1 R onpegensaoT 4acTtoTy BCTPOEHHOrO
reHepaTopa. CermeHTbl BbIKNHOYEHbLI NPU paboTe OT reHepaTopa.
Mpn ncnonb3oBaHMK reHepaTopa Npu OTKIKYEHHOM HanpshXeHun nutaHus, Bxog "50/60Hz Input”
[OIMKEH HAaXoaUTbCS B OTKPLITOM COCTOSIHUWN UINK B COCTOSIHMM VSS.
Bbibop BxoaHoro curHana 50/60 Iu: MopakntoveHune Bxopn "50/60Hz select" k Vss obecnevnBaet
paboty oT curHana dactoton 50 Iy. Ons paboTtel oT curHana yactoton 60y, Bxoa "50/60Hz
select" octaeTca He NnogcoeaNHEHHbIM:
Mogbpoc HanpsbkeHus 0o ypoBHSA Vpp obGecnevvMBaeTcs C MOMOLLbO BCTPOEHHOro pesnctopa
nogbpoca.
Bxopg Bbibopa pexunma nHamkauum (MHOVKaumMs BPEMEHM 3BYKOBOMO CUrHana/vHaukaumsi BpeMeHU
pexuma cHa);
BcTpoeHHbIn peanctop noabpoca No3BonsieT UCNOMb30BaTh 2 Nepekndatens Tmuna « oAuH Nonoc
oavH nepebpoc»ans Bbibopa 4 peXxxMMoB MHAMKALMW, NPUBEOEHHbIX B Tabnuvue 1.
Tabnuuya 1. Pexumbl nHamMkauum

Bxoa BbIbopa [Pexum Uucppa No.1 |LUudpa No.2 (Liucpa No.3 |LUucppa No.4

CurHan [CoH |MHAMKauuu

NC NC NHavkauus JECATKN yachbl JEeCATKN MUHYThI
BpeEMEHU yacos,AM/PM MUHYT

Vss NC NHavkauus JECATKN Yyacbl OEeCATKN MUHYTbI
curHana yacos,AM/PM MUHYT

NC Vss |MHaukauus cHa nycToun yachbl JEeCATKN MUHYThI

MUWHYT

Vss Vss  |Wngukauus nycTown MUHYTBI OecaTku CeKyHabl

CEeKyHA CekyHA

(NpumeyaHue) Ecnn Vss nogaeTcs ogHOBpPEMEHHO Ha ABa Bxoda "alarm display” u "sleep display”,
TO ByaeT AeCTBOBATb PEXUM MHAMKALMM CEKYHA.

Bxog ycTaHOBKM BpeMeHu: nmeeTcsa ABa BXxoda YCTAHOBKM ONS YacoB U MUHYT. NMogaya ypoBHS
Vss BbI3blBaeT yCTaHOBKY BPEMEHU B COOTBETCTBUM C Tabnuuen 2. Ha kaxgom Bxode mmeeTcs
BCTPOEHHbIV pe3ncTop nogbpoca.
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Tabnuua 2. Npoueaypa ycTaHOBKMU
Pexum Bxon DyHKUUN
MHOMKALUMN  |yCTaHOBKMU
HOUR 'Yacbl' ygenuumBaoTcs Ha 1 cpasdy 1 HapacTarT ¢ yactoTom 2 [y
cnycta 1/4. po 3/4 cekyHabl.
Bpems MIN 'MuHyTBI' yBENuuMBatoTCa Ha 1 cpasy n HapacTtaloT ¢ yactoton 2 'y
cnycta 1/4. no 3/4 cekynapbl.
'CekyHfbl cOpacbiBaloTCS.
CekyHapl BOTH O06e onepauumn, ykasaHHbIe Bbille, BbINOHAIOTCS
HOUR 'CekyHpbl copacbiBatoTcs B [00].
(Note)
CurHan n cod |MIN Pexum "YgepxaHus".
BOTH* 'Yacob!' n 'MuHyThI' cbpackiBatoTcs B [0;00] (24-yacosas wkana) unm
[12 00] (12-yacoBag wkana).
CwurHan HOUR 'Yacbl' ygenunumBaoTcs Ha 1 cpasdy 1 HapacTarT ¢ yactoTom 2 [y
cnycta 1/4. po 3/4 cekyHabl.
MIN 'MuHyTBI' yBENuuMBatoTCa Ha 1 cpasy n HapacTtaloT ¢ yactoTon 2 'y
cnycta 1/4. go 3/4 cekyngpl
-BOTH Yacbl 1 MUHYTLI gocTuratoT 3HadeHus 0:00 npu 24 -4acoBow wkane
unu 12 npu 12-4acoBowu LiKane
CoH HOUR B TOoT MOMeHT, korga Ha Bxoapl "sleep display" and "hour set'
OA4HOBpPeMeEHHO nogaetca Vpp, CHETUMK CHa ycTaHaBnmBaeTcs B [1;59].
MIN CyeTynK cHa cymTaeT B 06paTHOM HamnpaBrieHUU ¢ YactoTom 2 Iy,
BOTH CyeTynK cHa cumTaeT B 06paTHOM HanpaBreHUK ¢ YacToTom 2 'y,

Mpun BXoOe B peXnM yaepxaHus nnm pexumm copoca, BBog Apyron dyHKUumn 6nokmpyeTcsi, noka He
OyayT cHATLI curHanel ¢ obounx Bxogos "hour set" n "minute set”.

(MpumevaHme) Ecnn nokasaHua cekyHn nexart B gmanasoHe 50 -53, cekyHabl nepexoadart B [00] n
NPONCXOANT NEPEHOC B MUHYThI.

*Bxog Bblbopa 12/24 : He nogknyeHWe 3TOro BbiBoa BblbvMpaeT 12-TM yacoBylo LUKany;
noaknioveHne aToro BbiBoga k Vss BblbupaeT wkany 24-4aca. MimeeTcsa BCTPOEHHLIA Pe3nCTop
nogbpoca.

*‘NHovkaums cboa nutanua: Ecnv HanpskeHus nuTaHus nagaeT U nogaeTcs CHoBa, Bce
BKITHOMEHHbIE CErMEHTbl MUralT W BKIKYAETCS PEeXUMM uHAauKauum cbosa no nutaHuio. Pexum
MHOVKaUun cbos Mo NUTaHMIO CHMMAaeTcs nogadven HanpsbkeHust Vpp Ha "hour set" unm "minutes
set".

+ PaboTa 3BYKOBOro curHana u ero Bbixoa:

Mpn AOCTUXKEHMM YCTAHOBIEHHOrO BPEMEHWN 3BYKOBOW CUrHanuaaumm, nogaeTcsi 3ByKOBOW CUrHar.
OT10T curHan gnutca 14ac 59 muHyT, ecnn He nogaeTtcs curHan «alarm off" n "snooze input". 3ToT
curHan nogaetca ¢ 4vactotonm 900 Iy c 3anonHeHuem 50% npu 2-x repuoBOM Ornéaromm
curHanom. [1na npeobpasoBaHunst 3TOro curHana B CMrHan NOCTOSHHOrO Toka HeoBXoAMM NPOCTOW
HW3KOYaCTOTHbIN PUNBLTP.

+ Bxoa nnaBHoro npobyxaenusa: [lpy BKMHOYEHHOM COCTOSIHMM 3BYKOBOrO CuUrHama npu
NOAKIYEHMM 3TOro BbiBOAA K Vpp, BbIXOZ 3BYKOBOIO CUrHana oTkntoyaetcsa Ha 6 - 9 MUMHyT, nocne
4yero 3BYKOBOW CUrHam CHoBa nofdaetcd. JTa YHKUMS MeaneHHoro npobyxaeHns Moxet
NMOBTOPHO MCMOSb30BaTbCA Ha NpoAoskeHnn 1 yaca 59 MuHyT. MiMeeTcs BCTPOEHHbIW pe3ncTop
nogbpoca. MNMpu nogkno4yeHnn Bxoga "snooze input" K Vpp Npyv OTKMIOYEHHOM 3BYKOBOM CUrHarne,
CYUEeTYMK TarmMmepa nnasHoro npobyxaeHus cbpackiBaetca B [0:00]. (Tanmep MeaneHHoro
npobyxaeHnsi copackiBaeTcsl N0 0QHOMY NPUKOCHOBEHMIO)

» Bxoa BbIkno4eHnsa 3BYKOBOro curHana: NoakntoyeHne aToro Bxoda k Vpp cpasy e BblkyaeT
3BYKOBOW curHar. MimeeTtcsa BCTPOEHHbLIN pe3ncTop nogbpoca.

Bbixog Tavmepa wn Bbixog CcHa. Bbixog cHa MoOXeT WCnonb3oBaTbCA ANs Nogaep)KaHus
paguonpueMHMKa BO BKITHOYEHHOM COCTOSIHMM Ha Bpemsd go 59 muHyT nnm 1 yac 59. B tabnuue 2
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nokasaHo, kak Npon3soauTb Bbibop nepuoga (59 MuHyT unm 1 yac 59 muHyT). B aTom Tanmepe cHa
ncnonb3yeTtcst o6paTHbIn cyeT. Koraa cogepxmnmoe cuetymka gocturaet 3HadeHms [00], Ha Bbixoae
ncyesaeT curHan, nNpu 3aToMm paguo BbiknoyaeTca. lNMogknoyas BbiBog "snooze Input” Kk Vpp npu
BKJTIOMEHHOM COCTOSIHMM Ha BbIXOAE CHa, BbIXO[ CHa NEpPEXOanT B 3aKpbITOE COCTOSIHME.

ABCONITHO MakCMMaribHO 3Ha4YeHUA NapaMeTpPoB Npu BenuuuHa EA. nsamepenusn
Ta=25°C,VSS=OV
MakcnmanbHoe HanpsXXeHne Vmax -17.0-+0.3 B
nUTaHns
BxogHoe HanpsixeHune(1) Vine) 50/60 'y BxoAa -17.0- +0.3 B
BxogHoe HanpsixeHue (2) Vine) Bxog, otnnyHbin ot 50/60 Ny |-17,0 - +0.3 B
BbixogHoe HanpsibkeHue, Vout 50/60 'y Bxopn -17.0-+0.3 B
BxoaHol Tok no BbIBOAY IIn Ta=70°C -04-+04 HA
[onyctumoe paccenBaHne
MOLLIHOCTH Pdmax 0.7 Bt
Pa6oyas TemnepaTypa Topg -30 - +70 °C
TemnepaTtypa xpaHeHus Tsbg -55 - +125 °C
Honyctumble paboyme guanasonbl npuTa=25°C, Vss=0 Min Typ |Max unit
HanpsixeHne nutaHua Vppmax -14.0 -6.5 B
BxogHom ypoBeHb Vine) 50/60Hz INPUT -1.0 B
HanpsxeHnsa"H"(1)
BxogHon yposeHb HanpshkeHus [V 50/60Hz INPUT Vop+t2 |B
"L" (1) Vpp<-8B
Vpp>-8B Vpp+1
BxogHon ypoBeHb HanpsbkeHnst  |Viyp) Other than 50/60Hz -1.5 B
"H" (2) Vpp>-8B
Other than 50/60Hz -1.0
Vpp<-8B
BxoaHoM ypoBeHb HanpsXXeHu s Vi) Other than 50/60Hz Vopt2 |B
"L" (2) Vpp<-8B
Vpp>-8B Vpp+1
HanpsixkeHne Ha Bxoae npu VacaN Referenced to Yet; (Note 2) |to Vss Viep B
50/60Hz INPUT Pin (note1) |™ (note1)
AnekTpnyeckue napametpbl npuTa=25°C, Vpp=-12V Min Typ Max unit
BxogHou ypoBeHb Toka"H" (1) Iy 50/60Hz INPUT, V\\=Vss 2 MKA
BxogHon ypoBeHb Toka "L" (1) e 50/60Hz INPUT, Vin=Vpp 10 MKA
BxopgHon ypoBeHb Toka "H" (2) I Input pins other than 20 MKA
50/60Hz |NPUT,V|N=VDD
BxogHou ypoBeHb Toka "L" (2) liLe) Input pins other than 2 MKA
50/60Hz INPUT, Vin=Vbp
BbixogHon yposeHb Toka "H" (1)  [long) ALM OUT,SLP OUT 5 MA
Von=Vss-1B
YTeuka Toka Ha Bbixoae(1) lor(1) ALM OUT,SLP OUT 10 MKA
Vour=Vop
BbixogHon yposeHb Toka"H" (2)  [lon) 10SHRag&de (24 H 36 MA
mode) VOUT=VSS'1 B
YTeuka Toka Ha Bbixoae (2) lor@) 10 SHRag & de (24 H 20 MKA
mOde) VOUT:VDD
BbixogHon yposeHb Toka "H" (3) [low) Segnent outputs other than |18 MKA
above,Vour=Vss-1B
YTeuyka Toka Ha Bbixoge (3) lor@) Segnent outputs other than 20 MKA
above,VOUT=VDD

\‘ [} ’ 220108 PecI£1y6nMKa Eenapy(ilé, r.MUHCK,

1. Kopxxenesckoro, 12,
-- daxe: y+375p%17% S8 98 50, BEMTMMNKPOCHCTEMDI
p q Temn: +375(17) 278 07 11, 212 24 70, 212 24 61,

Q 21269 16
= E-mail: office@bms.by

URL: www.bms.by
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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

SANYO: DIP28BS

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

D2095HA/22593JN No.3490- 1/7



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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* 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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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
E o A S A N mr
L ]
ac S S N e O Y

| S

s
s
N
&

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]
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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[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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STANDALONE DIGITAL CLOCK

ere is a standalone digital
clock that does not require
software and programming.

The clock has many features like wide
supply range, 12-hour/24-hour display
modes, on-chip alarm output (900Hz
tone), 50/60Hz frequency selection,
snooze, on-chip battery backup oscil-
lator sleep timer (maximum of 59 min-
utes or 1 hour 59 minutes).

Circuit description

At the heart of this clock is IC LM8560.
The user-selectable 50/60Hz AC fre-
quency available from the secondary
of the transformer can be clocked into
the chip and it also has an on-chip os-
cillator to back up the clock in the case
of power down. However, in this
project, a crystal oscillator and divider
IC (CD4541) is used for this precision
job as the mains frequency in many
countries is generally well below the
50Hz mark and is not that stable for
an accurate clock application.

LM8560 supports duplex display.
This time-shared duplexing has the
advantage of reducing the number of
display pins to 14 and the chip has
only 28 pins. Pin-out of IC LM8560 is
shown in Fig. 1.

Fig. 2 shows the circuit of the
standalone digital clock. CD4541 is a
programmable timer that consists of a
16-stage binary counter, an integrated
oscillator to be used with external tim-
ing components, an automatic power-
on reset and output control logic,
which results in a division of 65,536
times. Frequency-division 8, 10, or 13
binary stages are also programmable
with this IC. Frequency division is se-
lected by input pins 12 and 13. When
the mode input (pin 10) is held high,
the output at pin 8 is continuous
square wave.

It has a built-in oscillator controlled
by external component. Nevertheless
in the present schematic, an oscillator

with a 3.2768MHz crystal is employed
for more accuracy. With both pins 12
and 13 (A and B) held high, crystal
frequency is divided by 65,536 and the
output is available at pin 8.

This output has a dual role to play.
It is directly fed to the 50Hz input of
LM8560 at pin 25 as reference fre-
quency. The internal circuitry in the
clock divides this into minutes and
hours and feeds the appropriate driv-
ers. 50Hz frequency is used for dis-
play duplexing. 50Hz output signals

from pin 8 of IC2 are fed to cathode 1
and cathode 2 of the display through
transistors T1 and T2.

Regular seven-segment displays
cannot be used with this IC as it sup-
ports only duplex display. Instead of
making common connection of all the
cathodes of the seven segments from
all the four digits, here all the cath-

AM&10sHRagade cf1 7 28 1224 HRseLect | Odes are divided into two and
PM & 10's HR b LIS 2781 CR INPUT driven by alternate cycles of 50 Hz
10s HRc & HR e |3 26[7 50/60 Hz SELECT .
HRb&g |4 25[1 50/60 Hz INPUT and anodes are driven by
HRc&d 05 2471 SNOOZE INPUT . .
HRa&f 6 Q 2301 SLEEP DISPLAY duplexing. One of the duplex dis-
10sMNa&f 07 @ 22 HOUR SET plays is Sanyo’s SL1498T.
10sMINb&gCj8 & 2111 MINUTE SET . .
10sMINc&d O]9 5 20 Voo The AC mains is stepped
10's MIN e & MIN e ] 10 1917 ALARM DISPLAY .
MINb &g O] 11 1851 ALARM OFF down by transformer X1 to deliver
MINc&d g2 17H1 SLEEPOUTPUT | g secondary output of 15V at 500
MIN a & f C] 13 163 ALARM OUTPUT i
COLON OUTPUT ] 14 15[ Vss mA. The transformer output is rec-
tified by full-wave bridge rectifier

PARTS LIST

Semiconductors:

IC1 - LM8560 clock

1C2 - CD4541 programmable
timer

1C3 - 781212V regulator

T1 - BC558 pnp transistor

T2-T5 - BC548 npn transistor

DIS1 - 0.56-inch, 4-digit
duplex display

D1-D3 - 1N4007 rectifier diode

BR1 - 1A bridge rectifier

Resistors (all Va-watt, £5% carbon):

R1-R14 - 680-ohm

R15 - 1-mega-ohm

R16, R17 - 10-kilo-ohm

R18, R19, R21 - 2.2-kilo-ohm

R20, R22 - 4.7-kilo-ohm

Capacitors:

C1,C2 - 33pF ceramic disk

C3 - 1000pF, 35V electrolytic

C4 - 1pF, 25V electrolytic

Miscellaneous:

X1 - 230V AC primary to
15V, 500mA secondary
transformer

RL1, RL2 - 12V, 1C/O relay

PZ1 - Piezobuzzer

S1,S2 - SPST or on/ off switch

S3- S6 - Push-to-on switch

XiaL - 3.2768MHz crystal

BR1, filtered by capacitor C3 and

regulated by IC3. 12V battery is
used for backup. Piezobuzzer PZ1,
used for alarm, is driven by transistor
T3. Sleep timer pin drives relay RL2
with the help of transistor T5.

An actual-size, single-side PCB lay-
out for the standalone digital clock is
shown in Fig. 3 and its component lay-
out in Fig. 4.

Settings and display
modes

Display management of LM8560 is car-
ried out with switches S1 and S2 (SPST
switches), which provide all the four
display functions such as real time,
alarm time, and sleep timer and sec-
onds display. 50Hz operation is en-
abled by connecting pin 26 to Vcc. If
pin 26 is left unconnected, the clock
shifts to 60Hz mode because this pin
is internally pulled down.

If pin 28 is left unconnected, the
clock stands in 12-hour mode and by
pulling it to Vec the clock shifts to 24-
hour mode. In 12-hour mode, PM LED




|¢——— HOURS ————Ppl¢——— MINUTE ———p|

supply, all the lit
segments begin to

D1-D3 = 1N4007

DIS1 blink and the unit
29 o 0.56-INCH .
™ " switches to a
L 4-DIGIT
26 © DURLEX ower-failure-de-
R17 o o o o DISPLAY P
R16 10K To 30 |21 |20 [19 |18 [17 [16 [15[13|12]10 9 [6 |7 [8 tection mpde. The
10K BC548 D 2 D - - - - power-failure-de-
- ~ ° @ . . " tection display is
2 2 3 3 2 2 3 cancelled by acti-
vating Hours set 54
) 14 13 12 11 10 9 ISC17 6 5 4 3 2 1 or Min set S5
1M 25 .
[, 8 i o e 17— o
Alarm time dis-
—1{10 Clee 15 18 19 16 21 22 23 24 26 .
IC2 3 |_< a3p (L (L J) (L pluy. When switch
CD4541 XTaL F F F F S2 is closed, the
—112 7 .
b 113 6 = S6 S5 | s4 33 clock shifts to
—14 5 2 = | alarm display
XTAL = 3.2768MHz | [ALARM e lie= mode. In this
Jroves Bl [ oise. [ [S2 (H| E]|| pisp. | [S? .
R1-R14 = 6800 mode, alarm time
can be set in much
f—| IC3 |our the same way as
U 73212 ST the normal display
PZ1 .
paby Com o1 Ris w1‘th hours and
AC 1N4007 |, 22K minutes set
50M At .
‘ v 12V T switches (54 and
X1 ca BATT.l VT ca B S5, respectively).
3 T1gg3u ’_1:215‘3 2.2K Pressing the
230V PRIMARY TO e : hour-set switch S4
1% CEEA e RN = T2-T5 = BC548 RL1, RL2 = 12V, 1C/0 RELAY

pulls pin 22 to Vec
and the clock incre-

O By SO 00O T O D,
g
! ? /(G;’J;t 0o !}I

shows real
time in hours
and minutes.
Pressing
hour-set
switch S4
makes the
clock incre-
ment hours
at 2Hz rate.
Pressing
minute-set
switch S5
makes the
clock incre-
ment min-
utes at 2Hz
rate. Pressing
b o t h
switches at
the same

lights up as and when appropriate.
Normal time display. With both
S1 and S2 switches open, the display

time incre-
ments both

hours and minutes at the same rate
simultaneously.
When activated by a drop in power

ments hours at 2Hz

rate. But in this
mode, if both switches are pressed si-
multaneously, the alarm time is reset
to 12:00 in the 12-hour mode or 00:00
in 24-hour mode.

Sleep display. When switch S1 is
closed, the clock changes to sleep dis-
play mode. Ten’s of hours display is
blanked and sleep counters are set to
59 minutes. Pressing hour-set switch
S4 while S1 is closed sets the display
to 1:59 minutes in this mode. By press-
ing minutes set switch S5 now, the
sleep display decrements at 2Hz rate.

Seconds display. When switches S1
and S2 are closed, the clock enters sec-
onds display mode. If the minute switch
S5 is pressed now, the clock changes to
hold mode. Pressing hours and min-
utes switches (54 and S5, respectively)
simultaneously makes the clock to
reset the time to 12:00 in the 12-hour
mode or 00:00 in 24-hour mode.

Normal time setting. With S1 and
S2 open, normal time is set with
switches 5S4 for hours and S5 for min-
utes. If the power fails and resumes, nor-




mal time is shown. However, the dis-
play blinks if the battery backup is not
available or if batteries have discharged.

Alarm operation

When the set alarm time synchronises
with the real time, the clock delivers
an alarm signal of 900 Hz gated at 2
Hz at pin 16. This signal drives a piezo
buzzer. The alarm signal continues for
1 hour 59 minutes until stopped by
alarm-off or suspended by snooze. The
alarm can be switched off by pressing
switch S6. It can also be snoozed or
suspended for 8 or 9 minutes by press-
ing S3, while the alarm time is active.
On the other hand, if snooze switch
S3 is pulled up in alarm-off state, the
sleep timer goes down to 00:00 hour.
The 900Hz alarm signal can be turned
to DC signal by a simple low-pass fil-
ter as shown in the schematic. This can
drive a relay or switch a radio circuit.

Sleep timer

Sleep counter can be used to drive a
relay or switch a radio or any other
circuit for up to 1 hour 59 minutes. As

O3 2768kHz

sleep counter
is reset to 1

pooopoo00000000
4-DIGIT-DISPLAY

hour and 59
minutes.
Pressing
minute-set

switch S5
makes the
sleep counter

ol
0548 °
7812 85 H

C e

o Tl
By o9 rs
B | 0K A0

i+

to count
down at 2Hz
rate. The re-

c
1-R14=680E 1
R18 pz1 | quired sleep
A 74 time is thus
G set in min-

switch and
the counter

12U BATT. St

(]
O DL-D3=1N4007 EFY,SUNIL,D-CLOCK,JUNE-07 &

counts down
until 00:00

3 utes with this
o 3
= cloJBC548 :

soon as the sleep timer is activated
with switch S1 closed, it is reset to
00:59 minutes and the down count
starts. This fires a relay through T4.

If sleep display switch S2 is closed
and hour-set switch S4 is pressed, the

hour from
the set time
delay. Now even if hour-set switch S4
and minute-set switch S5 are pressed
simultaneously, the timer still counts
down at 2Hz rate, but if the snooze
switch is pressed the sleep timer goes
down to 00:00 hour. ®




