NotztiG LC5800
CMOS LSI

Single-Chip 4-Bit Mierocomputer

with L&D Driver

I1 containg a 4-bit parallel processing ALU, many LCD segment outputs, many |/
and a divider. It is ideally suited for use in desk-top catculator, camera, spee
controlier applicatians as well as high-grade game watch/clock applications.

{1) Hardware features
» Supply voltage: 1.6V or 3.0V {typ.} (mask option)
* Very low current dissipation:
3.0uA type. (1.5V supply voltage, at watch/clock operating mode
1.5uA type. (3.0V suppiy voltage, at wetch/clock opaﬁaﬁng mo
+ Built-in crystal oscillator for watch/clock {32,768k Hz crysial’ connet
« Many output pins for LCO panel drive {42 pins)
Drivable L.CD panel N
173 bias 1/3 duty
1/2 bias 1/3 duty
1/2 bias 1/2 duty
Static
+ Many input/output pins
Ports for input only: 2 ports/B pms
inputfoutput common ports:
Control output pins: 4 plns

o?\fﬁ\ior outnﬂ only {rmask option)

it pin eqnnot be used as ports for output only,
* With mmal reset pin
* ROM: 2048 x 16 bits
* RAM: 152 x 4 bits
Cycle time:; 244usec, |

(2)

crrcut diagrams and cirgud consiants heremn are ncluded as an example and provide no gaartaniee iar designing
equlpms‘mﬂo e mass-pioduced

The informatwn heren « beleved to be accurale and relimble However, no tesponsibiity is assumpd by SANYQ for ds use, not
lor sny infringements of patents ar other rghils ol verd parhies which may 1esull from i1s use

Specifications and information herein are subject to change without notice.

SANYO Electric Co. Ltd. Semiconductor Overseas Marketing Div.
Natsume Bidg., 18-8, 2-chome, Yushima, Bunkyo-ku, TOKYO 113 JAPAN
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{3) Application developmant tools
For parforming application development, the avaluation chip {(LC5899) and the dedicated application development
tools are preparsd,
= SDS5410 system

Application development program of microcomputer can be made in assambly language (et
+ EVAB10 + TB51 + display board + L.CEB09 . .
By connecting to the SDS410, application development program can be corrected angd'd bugg'éﬂnﬁjﬁqj_EVESW
is o contro! ROM-raplaced version of the EVA410, S
» TBS1 +dlsplay board + LCGB29
By using the EPROM {2732) with application davelopment program data wrltsar pUntinigisyaluatios san
be performed.

Equivslent Clrcuit Bloclk Dlagram

ALARM
PPk MI~MG CHTH2 LIGHT ShS4 KI<KL  (OMI-]

TPl M 110

oRC 0T |
o | ot

o—| pre-
divider
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Sample Application Circuits

{1} Typical epplicstion clrcuit using Ag battery {1/3
bias 1/3 duty)

(2) Typical epplication circult using LI battery {1/2
bias 1/3 duty)
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Pad Assignment of 1§ Chip
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Case Outline 3044B8-QB0AIC
(unit: mm)

BAHYD: QIPBOA

4
=]
7

stgmert o lvara

CHIP SIZE T &k i 18,68 mm
CHIP THICRHESS 480 ym
PAD SIZE 120 um x 120 um

Note ; When mounting the QIP version on the board, de not dip itin salder.

No, 1271-3/32
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Pad Name and Coordinates

Pin assignment of QIP80 Pin assignment of QIPBO
Pad Pln neme X Y Pad PIn name
No. tum) (12} No.
73| 1| vop —3580 193 30 | 44 | RES
74 2 OSCIN * 12 32 | 4B INT
75 3 QSCOUT " 168 32 | 46 TEST?
_ 4 10P 34 | 47 TEST1
78 L] TEST3 48 M4
77 é T4 48 M3
78 7 83 60
- g | P b1
- 91} P2 52
791101t P3 53
8o | 11 P4
1412 com2
2113 CcOM3
3| i4 Sag
4115
B | 16
6| 17
7118
B 19
9| 20
o) 2
11 ] 22
12 | 23
13| 24
14 | 256
16 | 26
16 | 27
171 28
18 | 28
19 } 30
20
21
22

g

Tha abova pad coordinates are such that the chip center is taken as the origin end the values of {X, Y) represent the
coordinates of the center of each pad.
Pin 24 of QIPBO: NC

Pin 31 of QIPBO: SUB

{NC, SUB: Opan}

No, 1271.4/32
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Pin Description

Pad No.| Pin Nama | Input/Output | Circuit Configuration Function
2 | OSCIN Input v 32,768k Hz crystal is connectod across QSCIN and
I OSCOUT for oscilletion, 5,
3 | oscout | output oxm e ::Jlsoec?-( as referenca clock for watchfqlﬁek_gnd system
20pF capdcitor is connected acrdss OSt?Q
551 DD.
Voo Connected to QSCOUT a
4 10P - BT
o ™ compansation capacitol
53 | 51 Voo Port for lnput only
b2 | 82 Input . With 7ms or 32ms gh )
7 |83 O K By applying VD[y‘ o' S1 to %
79 | 84 ‘g", inside is reset. {mask op&g }
T
b 3
9 P1
NOD
9 P2 &
10 | P3 o 8
11 ; P4 B
Input/Output —
51 | M1 & B
50 | M2
43 | M3
48 | M4
43 | K1 pins
42 | K2 . ms gir.32ms chattering eliminator,
41 | K3 \ﬁ} K4 gnal is usad to oparate decimal counter
40 | K4
45 %xterna! intorrupt request control Input pin.

Input pin for resetting LS| inside,

{—) power supply pin for {ogic unit inside LSI.
When using 3.0V supply, a capscitor must be con-
nected across BAK and Vpp to prevent logic unit
from malfunctioning.

Plns for gutput only.

82

LIGHT

PIn for output only.
Sulted for outputting signal to drive trensistor for
light,

Continued an next page,

No, 1271-6/32



1.C5800

Continued from preceding pags.

Fad No.! Pin Name | Input/Qatput | Circuit Configuration Function
83 | ALARM | Output Yoo Pl for output only,
Used to output 4kHz, 2kHz, TkHz modulatlon signal
:}— with instruction,
1 | VoD {+} Power supply pin.
84 | vssa (=} Power supply pin. ¢
86 | Vsg2 » 1.6V/3.0V selactabledy:
86 | Vssit For 1.6V use, apply -
For 3.0V use, apply (-} sgdsa@ Vs,_
+ Also used as pQWﬁr suppl‘ /i eirive
1/3blas
i 3 .1- -
65 { CUP1
56 | cup2
78 | comi
12 | COM2 Qutput
13 | COM3A
1/2 duty 1/3 duty
O O
O O
- O
32Hz A3Hz
14 “Output pins for LCD panel segments,
to + Also used as output ports with mask option.
27 « Whan LSI Inside is in reset mode, 32Hz, 64Hz
Segmant ot 128Hz atatlc Tight-up signal is outputted at
driver COM1 to COM3 and sach LCD segment output
and all LCD panel segments light up.
« Segmant PLA system is adopted to support
any type of LCD layout.
Output pins for LCD panel ssgments,
Also used as output ports with mask option,
¥s51/vVes2 /Y
B Test pins {not used by user).
6
35
36
48
47
54
38 | {Vss) Backup power supply pin,
39 | (Vop!) Normally, not used,

Note) Ap Battary:ch =Vgs1, Li Battery: 0 =Vgs2

- . am- —

No. 1271-6/32
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Oparation from Ag Battary [Static)
Absolute Maximum Ratings at Te=25+2°C, Vpp=0V
Maximum Supply Voltage Vsggy

Vg2 V5s§2=Vssa

unit

—4.0to +0.3 v
—~4.0 to +0.3 v

Maximum Input Voltage V(N1 S1—4, M1-4, K14, P1-4, V551=0.3t003 Vv

TEST--3, 10P, OSCIN, INT, RES
{M1-4, P1—4: Input mode)
Maximum Output Voltage VT TEST3I, CUP2, OSCOUT, ALARM,
LIGHT, CNT1, CNT2, M1—4, P1-4
(M1—4, P1—4: Output moda)
VouytT? SEGOUT, COM1, CUP1
Operating Temperature Topg
Storage Tempaerature Tstg

Allowable Oporating Conditions at Ta=2512°C, Vpp=0V
Supply Voitags Vs51
Vssz  Vs§s2=Vss)
“H”-Level Input Voltage  V)ij  51-4, M1-4,K1-4,P1-4, IN
RES, (M1-4, P1-4: frpur :
“1.'-Level Input Voltage ViIL "
Operating Frequency fopy Ta=—20 10 465°C

Eloctrical Charasteristics at Te=26+2°C, Vpp~0V
Inpist Resistance RiM1A,

Rin1B
RinzA

Rinze

10
“H"-Level Qutput Voltage -0.2
**L".Lave! Output Voltage
“H""-Level Qutput Voltage -0.2
“L*"-Level Output Voltage
“H"-Level Output Voltage -85
*L.*-Level Qutput Vol g
“H*.Level Output ¥oftage 55V, l0H{=~20uA, M1—4, P1-4 -0.2
e ' 1—4: Qutput mode)
"1"-Level Quiput Voltsld Vi 4 VSSya—1.86V, oL =200A, M1-4, P1-4
i W_l!—4 P1—4: Qutput mode)
"Vgg1=—1.36V, C1=C2-0,1uF,
pp=32.768kHz, Fig. 2
Vgg1=—156V, standard watch/clock operation,
C1=C2=0.12F, Co=Cg=20pF, Cl=25kohm, Fip.Z
§ Co=Cg=20pF, C1=25kohm, Fig. 3 —1.35
Osc;llmlu‘n old VHOLD VEAK~VSS1, Co=Cg=20pF, -~1.86
g Cl=25kohm, Fig. 2
tstt Vgg=—1.35V, Co=Cy=20pF, Cl=2bkohm, Fig. 3
Oscillation Correc’th\ . 10P Extarnal pin 3
Capacitance 20P OSCouT 16

Vg5g1+0.2 v
33  kHz

typ max  unit
500 kohm

2000 kohm
500 kohm
2000 kohm
300 kohm
Vgg59+0.2

Vggo+0.2

< A

V55140.65 v

v

Vgg140.2 v
-25 v

20 uA
v

-1.30 v

10 sec

10 12 pF
20 24 pF

No. 1271-7/32



LC5800

Oneration form Li Battery [Static]

Absolute Maximum Ratings at Te=2612°C, Vpp=0V unit
Maximum Supply Voltege V351 VBak=Vsst or V§ss —4.0to +0.3 v
Vg2  Vgga=Vgss, VpAak=VSs1 or Vago ~4.0 to +3.3 Vv

Maximum Input Voltage Vint  10P, OSCIN, TEST3 Vamg—o 3t00.3 v
Vine  S1-4, M1-4, K14, P1-4, TEST1, TESTZ, ;¥ v

INT, RES (M1—4, P1—4: Input- moda)
Maximum Qutput Voltage  VouyTt TEST3, CUP2, OSCOUT
VouTz SEGOUT, COM1, CUPL, ALARM, LIGHT,
CNT1,CNT2, M1-4, P1—4 (M1—4, P1—4: QuY
Opoerating Temperature Topy 4
Storage Tamperaturs Tstg

Allowsbla Operating Conditions at Ta=2512°C, Vpp=0V
Supply Voltage VBAK
Vgsz  Vss52=Vssa
*H"-Level Input Voltage VIH S1—4, K1-4, M1—4, P14, IN;
{M1--4, P1-4: Input mode)
“Lu-Level Input Voltage VL. . .
Oparating Frequency fopg  Ta=—20 to +65°C

Electrical Characteristics st Ta=25:2°C, Vpp=0V typ max  unit

Input Resistance RiN1A Va52=-20V, Vi =Vs524 500 kohm
“LL"Javal hold tF (
Rinie Vsggp=—29 2000 kohm
RINZA V352=—2 e} 500 kohm
2000 kohm
300 kohm
“H''-Lave! Output Voltage v
“1."-Level Qutput Voltage Vgg2+0.2 v
“H"-Lavel OQutput Voltags 0.2 v
“[."-Lavel Output Voltage Vgg52+0.2 v
“H’"-Laval Qutput Voltage —~0.65 Y
L"-Leve! Qutput Voltag SgPe2. 4V, 10E=250uA, ALM, Vgg2+0.65 v
s 3@@71 CNT2 S
"H"-Lavel Qutput Volta-géJ V' ' -1.5 v
L"-Level Qutput wﬁage X Vggotls W
' ~0.4 \
4yt Voltage \6@1_5 Vss;z——z 9\/ l0L=4Up:A M1—4, P1—4 Vggo40.4 Y
: &Mi —4, P1—4: Qutput mode)
{VWggp=—2.4V, [Segment fogtputy ) ~1 -03 v
OH=—10rA  |PAD No. 14 to 22,
Vgs2=—24V, |57 to 64 Vgs246.3 Vgsa+t ¥
lgL=40uA QIPBOpin No.
13t0 11,4310 50 |
VOH7 Vss2=—24V, [Segment (output) | -1 -03 v
IgH=—buA PAD No. 23 to 34,
VoL? Vss2=—24V, (651077 V§52+0.3 Vaga+l v
lgL=20uA QIPBO pin No.
12 to 23,51 to 63
“H".Level Qutput Voltage VOHS VSs2=—2.4V, [Segment lgg;f"ﬁ -1 03 v
lgg~—10pA PAD No, 1410 22,
QOutput OFF Leakage lIoFF Vsg52=-2.8V, (57 to 64 1 LA
Current VouT=Vss? | QIPBO pin No,
(3to 11,43 t0 50

Continued on next page.

. R [ . e —
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Contlnued from preceding page.

Output Voltage Vgg1  Vggy=—2.9V, C1=C2=01uF,
(halver) fopg=32.768k Hz
Currant Dissipation tippl  Vgga=—2.8VY, standard watch/clock oparation,

C1=C2=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig. 5
Oscillation Start Voltage Vit Vgg1=Vgg2, Co=Cg=20pF, Cl=25kohm, Fig. 6 —1.3

Oscillation Hold Voltage  VHOLD VBAK=VS8S512V§52/2, Co=Cg=30pF,
CI=25%ohm, Fig. 5

QOscillatlon Start Time tett V551=Vg52=—2.9V, Co=Cy=20pF, Cl=26koh

Oscillatlon Correction 10p Externel pin
Capacitance 20p QSCOuUT

Cparation from EXTV [Static]

Absolute maximum Ratings at Ta=26:2°C, Vpp=0V
Maximum Supply Vohage Vss2  Vsg52=Vss3
Maximum Input Voltage Vin1  10P, OSCHN, TEST3

Ving  S1-4,M1-4,K1—4,P1-4, TE

Maximum Output Voltage VouT1 TEST3, CUP2, OSCOUT #
VouyTt2 SEGOUT, COMI1,CU {LARI

CNT1, CNT2, M1-4, B4 (M1

Operating Temperature Topg
Storags Temperature Tsig

Allowable Operating Conditions at Ta=25:2°C, Vpp

Supply Voltege Vgga
“H'"-Level Input Voltage VIH

**|."-Leval Input Voltage ViL
Opsereting Fragquency fopg

Input Reslstance

k?gsz=-2 gv IgL=4uA, COMT

CNT1, CNT2

CNT1,CNT?Z
Vggr=—2.9V, lpH=—-40uA, M1-4,P1-4
{M1—-4, P1—4: Output mode)
Vggo=—2.9V, I =40uA, M1-4, P1-4
{M1-4, P1-4: Output mode)
HH'"-Lovel Qutput Volfaga Vggo=—2.4V, [Segment {ggrtf'“t}
IgH==10uA  |PAD No, 14 to 22,

“L-Level Qutpul Voltage VorLg Vss2=—2.4V, |[57to64
1oL =40uA QIPB0 pin No.

dto 11,43 to b0

Vggoe—2.4V, loH=—260pA, ALM, LIGHT,

Vge=—2.4V, 101 =250uA, ALM, LIGHT,

min

min

typ max  uhit
—-1.35 v

—20to+65  °C
30w +125  °C

typz max  unit

~3.6 —2.0 v
—-0.4 0 v
Vego Vgeat+0.4 vV
32 33 khHz
min tvp max  unit
BO 500 kohm
200 2000 kohm
B0 B00 kohm
200 2000 kohm
10 300 kohm
—0.2 v
Vego4.2 v

—Q.2 v
Vgg2+0.2 v

—0.65 v
V55240.65 v

—0.4 v
VegzHl.4 v

-1 -0.3 v
.V552+0.3 Vggatl v

Continused on next page,
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Continued from preceding page. min  typ max  unit

"H"-Level Qutput Voltage  VgQH7 Vsgz=—-24Y, [Sagment Sorpe ] -1 -03 v
{OH=—BuA PAD No. 23 to 34,

“L*-Level Qutput Voltage VoL7 Vssz=—2.4V, |[65to77 Ves2#0.3 VsgaH v

1oL=20uA QIPRD pin No,

11210 23,51 10 63

“H"-Level Output Voltage VQHE Vss2=—2.4V, 'Segmant
loy=—10pA PAD No. 14 to0 22,

Qutput OFF Leakage loOFE Vsgo=—2.6Y, |57 to 64
Current VouT=vssz [ QIF80 pin No.
3to11,43to 50 |
Current Dissipation llbp]  Vss2=—2.9V, standard wateh/clock o A

Co=Cg=20pF, Cl=28kohm, Fig. 14

Oscillation Start Voltage Vatt Vsg1=VYs552,. Co=Cgy=20pF, v
Cl=26kohm, Fig. 15

Cseillation Hold Vaoltage VHOLD VBAK=VS52, Co=Cg=20pF, Vv
Ci=25kohm, Fig. 14

Oscillation Start Time tstt Vgg1=V552=—2.9V, Co=Cg#20pF, 10  ssc
Cl=28kohm, Fig. 15

Oscillation Correction 10P External pin 10 174 pF

Capacitance 20p 0sSCouUT 20 24 pF

Operation from Ag Batiery [1/2 bizs, 1/2 duty]
Absolute Maximum Ratings at Ta=26:2"C, Vpp=0V
Maximum Supply Voltage  Vgg)
Vss2
VIn1

unit,
—4.0to +0.3 Vv
—-4.0 ta +3.3 v

Maximum Input Voltage V5510310 0.3 Vv

Maximum Output Voltage V551-0.3150.3 v

Vg52-0.3100.3 v
Operating Temperaturs —20 to +§5 °c
Storage Temperature -30to+126  °C

min-  typ max  unit

—1.66 —1.30 v
-33 —2.4 v
P1-4, INT, RES ~0.2 0 v
I Input mada}
" Vsst Vgs1+0.2 v
+65°C 32 33 kHz
& min  typ max  unit
N A 551~-—1 BBV, V;L=V351+02V 50 500 kohim
#L"teve) hold tr., "1, Fig. 1
Vgg1=-1556V, "L"-Ieuel pullin tr, "1, Fig. 1 200 2000 kohm
Vgst1=-~186V, V|L=V5571+0.2V 50 500 kohm
input modo, *L"-level hold tr., *2, Fig. 1
Vg51=—1.65V, input mode, 200 2000 kohm
“L"-laval hold tr., *2, Fig. 1
Vgg1=—1.65V, TEST1,2, RES 10 300 kohm
"H*-Lavel Outpt]‘t«V sga V581=—1.65V, IoH=—0.4pA, SEGOUT -0.2 v
“L!"-Level Qutput Vo‘l’tage Vgg1=—1.65V, 1pL =0.4pA, SEGOUT Vgg+0.2 v
‘"H. Lovel Output Voltags  VgH2 Vsg1=—1.66V, IgH=—4uA, COM1-2 -0.2 v
“M"-Level Qutput Voltage VoM  VE81=—1.66V, IgH=—4uA, vgg1-0.2 Vag1+0.2 v
{oL=4uA, COM1-2
“L"-Level Qutput Voltage VL2 Vsg1=—1.55V, loL=4uA, COM1-2 Vgga+0,2 '

Continued on next page.
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Continued from precading page. min  typ max  unit
“H"-Level Output Voltage VQOHZ VS§S1=—1.36V, IgH=—-2501A, ALM, LIGHT, —0.65 v
CNT1,CNT?2
“L.”-Level OQutput Voltage VQOL3 Vs51=—1.35V, IQL=250uA, ALM, LIGHT, Vgg1+0,66 v
CNT%,CNTZ2
“H"-Level Qutput Voltage VQOH4 Vss1=—1.85Y, |gn=—20uA, M1-4, P1—4 v
{M1—4, P1—4: Output mode)
“L"-Levet Output Voltage Vprq Vss1=—155V, lgL=20uA, M1—4, F1-4 v
{M1—4, P1—4: Qutput mods)
Output Yoltags Vgs2  Vss1=—1.35V, C1=02=01uF, v
{doubter) fopg=32.788kHz, Fig. 2
Current DIssipation Hpp! Vsgs1=—1.55Y, standard watch/clock ogfératlon, e HA
C1=C2-0.1uF, Co=Cy~20pF, Cl=25kohmi, Flg 2 :
Oscillatlon Start Volitage Vstt Co=Cg=20pF, CI=25kohm, Fig. 3 v
Oscillation Hold Voltage VHOLD VBAK=VSS1, Co=Cg=20pF, Cl= v
Fig. 2
Oscillatlon Start Time st Vgg1=—1.55V, Co=Cy=20pF ¢ 10 sec
Oscllfation Correction op External pin 12 pF
Capacitance 20p Os5CouUT 24 pF
Oparation from LI Battary [1/2 bias, 1/2 duty]
Absolute Meximum Ratings at Te=25+2°C, Vpp=0V unit
Maximum Supply Voltage Vg51  VBAKEVSS] or v —4.0t0 +0.3 v
Vgse  VggoeVss3, —4.0 to H1.3 v
Maximum [nput Voltage VinNt 10P, OSCIN ‘TESTS VBAK~0.31003 v
Vin?  §1-4.M Vgg2-0.3100.3 v
TEST2, HEﬁdﬁﬁx
Maximum Qutput Voltege VouT] TEST& GUP? B5CEL Vpak-—03t003 v
- } Vgsa-D31t003 Vv
Operating Temperature —20 to 165 °c

Storage Temperature

“H*. L avel Outpl}b [

*L"-Leval Qutput Voltage VoL
“H'"-Level Qutput Voltags VQOH2
M”:Lavel Output Voltage VoM

“L"-Level Qutput Voltage V(2

—30to+126  °C

min typ max  unit
~3.6 -1.3 v
-3.6 ~2.0 v
0.4 0 v
Vggo Vgga+H 4 v
32 33 kHz
min  typ max  unit
}Nm, ,5‘52 —29V, VIL=Vg52+0.4, 60 5CO kohm
¢ ¥L"-leval bold tr, *1, Fig. 4
§52=—29V, "L" level pull-in 200 2600 kohm
tr., *1, Fig. 4
V§go=—2.9Y, VIL=V55240.4V, input moda, 510 500 kohm
1."-lavel hold tv., ™2, Fig. 4
V5g2=—2.8V, input mode, ''L"level 200 2000 kohm
pull-intr., *2, Flg. 4
Vgga=—29V, TEST1, 2, RES 10 300 kohm
Vg52=--2.8V, IoH=—0.4uA, SEGOUT ~0.2 v
Vss7=—2.9V, lgL=0.4uA, SEGOUT Vggg+0.2 v
Vgeo=—2.9V, lpH=—4pA, COM1-2 -0.2 v
Vgga=—2.9VY, loH=—4uA, Vgs2/2-0.2 Vg52/240.2 )
o L=4uA, COM1-2
Vggo=—29V, loL=4uA, COM1-2 Vgg210.2 v

Continued on next page.
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Continued from preceding page. min  typ max  unit

“H"-Levsl Qutput Voltage  VOH3 V852=—2.4V, [oH=—250uA, ALM, —0.65 v
CNT1, CNT2

“L"-Level Output Voltage VQLI Vs§2=—2.4V, loL=260uA, ALM, V§52+0.65 v
CNT1, CNTZ2

“H"-Level Output Voltage  VOH4 V552~2.4V, IpH=—1560pA, LIGHT
“L"-Level Output Voltage VL4 Vs§g2=—2.4V, |0 =150uA, LIGHT
“H'-Level Output Voltags  VOH5  Vs52=—2.9V, IoH=—40pA, M1-4,P1—4
(M1-4, P1-4: Qutput mode)
“L"-Level Output Voltage VQLE V§82=—2.9V, 10| =40uA, M1-4, P1—4
{(M1—4, P1—4: Qutput mods)
“H"-Level Output Voltage VQHe Vs$2=—2.4V, [Segment (Sutput
lOH=—"10uA PAD No, 14 1o 22,
“L“-Level Output Voltags VoL Vsg2=—2.4Y, |57 to64
10L=40uA QIP8O pin No.
310 11, 43 10
“H"-Level Output Voitage VOH7 Vs§2=—24V, [Segment igutpy
IQH=—51A
“L"-Level Qutput Voltage Vg7 Vggo=—2.4V,
1 =20uA

“H"-Level Output Voltage VQHE V582=—2.4V, v
loH=—10u A

Output OFF Laakage HOFF Vsgy=—~2.6V, 1 UA

Current VouT=Vss

Qutput Voltage Vg5 -1.35 v

{halver) &

Current Dissipatlon Nppl teh/clogk operation, 1.0 2A

_ ea ﬁnpr €126k ohm, Fig. 5

Osclliation Stast Voltage -1.35 v

Oscillation Hold Voltege —-26 v

Oscillation Start Time 10 sec

QOscillation Correction 8 10 12 pF

Capacitance

unit
—4.010+0.3 v
559 ~40t0 403
ADP, OSCIN, TEST3 Vgg1-0.310 0.3 Vv
5‘1 —4, M1-4, K14, P14, TEST1, TEST2, Vggo-0.3 t0 0.3 v
'INT RES {M1—4, P1—4: Input moda)
TEST3, CUP2, OSCOUT Vgs1-0.3tc 03  V
SEGOUT, COM1-2, CUP1, ALARM, Vgs2—-0.3t0 0.3 v
LIGHT, CNT1, CNT2, M1—4, P1—4
{M1—4, P1—4: Output mods)
Topg —0t0+85 °C
Storage T‘ampe?aj;\ur”a ! Tstg —30 to +125 °c
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Allowsble Oparating Conditions at Ta=25:2°C, Vpp=0V min  typ max  unit
Supply Voltage Vgs A
Vgs2  Vgs2=Vss3 v

“H"-Level Input Voltage VId 514, M1-4, K1-4, P1-4, INT, RES v

“L"-lLeval Input Voltage
Operation Frequency

Electrical Characteristics at Ta=2512°C, Vpp=0V

Input Resistance

“H".Level Output Voltaga
"1L."-Level Qutput Voltage
"'"H"-Level Qutput Voltage
“M'-Lavel Output Voltage

L. Level Output Voltage
“H'".Lavel Qutput Voltage

"I.*-Level Output Voltage
4" -Level Qutput Voltegs
“L-Level Qutput Voltage
"H"-Lavel Output Voltags

“1".Lavel Qutput Voltage

**H*-Lavel Output Voltag

Oscillation Hold Votfgge
Oscillation Start Time
Oscillation Correction
Capacitance

{(M1—-4, P1—-4: input mada)

VL " e
fopy Ta=—2010 65°C

RIN1A V852=-2.9V, V|| =Vgg2+0.4V,
“L*lavel hold tr., "1, Fig. 4

RiNIB V§§52=—2.9V, “L"level pull-In tr,, *

RIN2A V5852=—2.9V, V|L=Vs52+0.4V,
input mode, *’L'"-level hold tr,, *

Rin28 Vs§2=—2.8V, Input moda, “L"-
pull-in tr., *2, Fig. 4

Rin3  Vssz=—2.8V, TEST1, 2, RE

VOH1 Vssz——2 av, |0H——U4
VoL1 Vg52+0.2 v
VOH2 v
Vo V§g2/2302
VoL? Vggp+0.2 v
VOoH3 v
vVoL3 Vgg+0.65 Y
VOH4 v
Vggo+0.4 v
-1 -03 v
Vgg210.3 Vggo+l v
3 o 11 43 t0 560
: tputy 4
& fBegment (L5 M -1 =03 v
PAD No, 23 to 34,
65 to 77 Vgg2+0.3 Vggr+i v
QIP80 pin No.
12 10 23,611063
%gmont ) -1 -0.3 v
PAD No. 1410 22,
67 to 64 i 1 HA
'ou'r-Vssz QIP80 pin No.
3to11,4310560
Vggp=—2.9V, C1=C2=0.1uF, -1.35 i
fopg=32.768kHz, Fig. b
V552=—2.8V, standard watch/clock opsration, 5.0 HA
C1=2=0,1pF, Co=Cg=20pF, CI=26kohm, Fig. B
Vg551=Y852, Co=Cg=20pF, —2.2 v
C1=2Bkohm, Fig. 6
VHOLD VBAK=V8§52, Co=Cg=20pF, CI=26kohm, Fig. b —2.0 v
tstt Vg51=V§52=-2.9V, Co=Cy=20pF, Ci=26kohm, Fig. 6 10 seq
10P Externel pin 8 10 12 pF
20P OSCouT 16 20 24 pF
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Operatlon from Ag Battery [1/2 bias, 1/3 duty]

Absclute Maximum ratings st Ta=2612°C, Vpp=0V unit
Maximum Supply Voltage  Vggq —4,0 to +0.3 v
Vss2  Vs52=Vss3 —-4.0t0 +0.3 v

Maximum Input Voltage Vinl  §1-4,M1-—4, K1-4,P1-4, TEST1-3, 10P, Vget=0.9 to 0.3 v

OSCIN, INT, RES {M1—4, PT1—4: Input moda)
Maximum Output Voltage  VoyT11 TEST3, CUP2, OSCOUT, ALARM, LIGHT, :
CNT1, CNT2, M1—4, P1—4 {M1—4, P1-4: Outputmic
VouT2 SEGOUT, COM1-3, CUPt "
Operating Temparature Topy
Storage Temperature Tstg

Allowsble Operating Conditlons at Ta=2512°C, Vpp=0V
Supply Voltage Vss1

Vesz  Vgs82=Vss3 _

*H"-Level Input Voltage Vin 814, M1—4, K1-4, P14, NT ¢

(M1—4, P1—4: Input mode)

“L"Level Input Voltage ViL ' "

Qperating Frequency fopg  Ta=—20 to +85°C

S V¥gg14+0.2 v
33 kHz

Electrical Characteristics at Ta=2612°C, Vp D=0V tvp mex  dnit

Input Resistance Pinta Vssi=—1.6BY, V| BQO kobm
“L"Jevel hold tr.

RiN1p Vss1=—1586V, ¥ 200 2000 kohm

Rin2a 50 BOO kohm

RinNzB 200 2000 kohm

RIN3 10 300 kohm

“H*-lLaval Output Voltags —0.2
“1."-Lavel Qutput Voltage
*H*'-Level Qutput Voltage

“M*-Level Qutput Voltage

v
Vgga+0,2 v

-0.2 v
Vgg51-0.2 Vgg51+0.2 Vv
v

v

“|_"-Level Qutput Voltage
*H*-Level Qutput Voltage

Veggo+D.2
0,65
*L"-Leval Qutput Voltag Vgg1+0.65 v

**H"-Level Output Veltage “@5\:‘, IoH=-—-20uA, M1-4, P1-4 -0.2 v

—~4: Output mode)
“L"|evel Qut =£1.580Y, IgL=20pA, M1-4, P14 Vgg1+0.2 v
{MI-4, P1—4: Qutput mode}
QOutput Vol 1=—1,35V, C1=C2=0.1uF, —25 v
“fopg=32.768kHz, Fig. 2
551=—158Y, standard watch/clock operation, 20 uh,
C1=C2=0.1F, Co=Cg=20pF, C1=26kohm, Fig. 2
Co=Cy=20pF, Cl=25kohm, Fig. 3 -1.35 v
oLD VBAK=Vss1. Co=Cg=20pF, -1.65 -1.30 v
Cl=26kohm, Fig. 2
Vgg1=—1,35V, Co=Cg=20pF, 10 8¢
Cl=26kohm, Fig. 3
Oscillation Cotraction, 10P External pin 8 10 12 pF
Capacitance ) 20P  OSCOUT 16 20 24  pF
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Oparation from Li Battery [1/2 blas, 1/3 duty]
Absolute Maximum Ratings at Ta=26+2°C, Vpp=0V
Maximum Supply Voltage  Vgg1 Vpax=Vggy or Vago

VES2  Vggr=Vsg3, VBAK=VS51 0f V582
Vini  10P, OSCIN, TEST3

VinNg

Maximum input Voltage

INT, RES {M1—4, P1—4: Input riiode)
VouT1 TEST3, CUP2, OSCOUT
VouT2 SEGOUT, COM1-3, CUPY, ALARM,
LIGHT, CNT1,CNT2, M1—4,P1-4
{M1—4, P1—4: Qutput moda)

Maximum Qutput Voltage

Operation Temparature Topg
Storage Temperature Tstg

Allowabie Operating Conditions at Ta=2512°C, Vpp=0V
Supply Voltage VBAK

V552
""H""-Lavel Input Voltage VIH

Vg5g2=v3s3

"L*-Lavsl [nput Voltaga
Operating Fraguency fopg

VIL 7] .
Ta=—20to +65°C

$1-4, Mt—-4,K1-4, P14, TEST1, TESTZ,

—4.0 to 40,3

~4,0 to +0.3
VBaK-=0.310 0.3
v “sﬁmo's to 0 3

unit
v

v
v
v

Electrical Cheractaristics at Ta=25:2°C, Vpp=0V max  unit
Input Resistance RINIA BO0 kohm
RIN1R 2000 kohm
RiNZA 500 kohm
RiNZB 2000 kohm
300 kohm
*H*.Level Qutput Voltage v
“L"-Level Qutput Voltage Vggo+(.2 v
*H*"-Lavel OQutput Voitage -0.2 v
“M"-Level Qutput Voltage Vggp/2-0.2  Vgga/2+0.2 v
“L"-Level Qutput Voltage Vggo+0.2 v
"H"-Level Qutput Voltags —0.65 v
"L"-Leval Qutput Voltade V5g210.85 v
MH'"-Level Outpu{‘ Vultaq& SRS —~15 v
nggéé—Q 4V Io|_--150,uA LIC‘ HT Vggz+1h v
5.6557—“2 oV, IgH=—A40pA, M1-4,P1—4 -0.4 v
(M1--4, P1—-4: Output mode}
Vggo=—2.9V, |gH=40uA, M1-4, P1-4 Vggo+0.4 v
{(M1—4, P1—4: Qutput made}
Vgsg=—24V, [Segment (25'PY -1 -03 v
loH=—10uA PAD No. 14 t0 22,
Vggp=-2.4V, |57 to B84 VggoH).3 Vggo+l v
1o =40uA QIPBO pin No.
W g Jto 11,43 t0 50
“H"-Level Output'bVq‘l,_\;é"ga VoH7 Vss2m—24V, [Segment (S01PuYy ~1 -0.3 v
‘ low=—5#A  |PAD No. 23 to 34,
“L"-Lovel Output Voltage VoL7 Vss2=—24V, |65t077 Vgg+0.3 Vggo+1 v
o L=20uA QIP80 pin No.
12 10 23,61 to 63

Continued on next page.
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Continued from preceding page.

“H"-Level Qutput Voltage

Cutput OF F Leakage
Current

Output Voltage
(halver)
Current Dissipation

Oscillation Start Voltage
Oscillation Hold Voltage

Oscillation Start Time

Oscillation Correction
Capacitance

Operation from EXTV [1/2 bias, 1/3 duty]

YOHG

lorF

V8§51
llpp!

Vstt

VHOLD VBAK=VSS51=V552/2, Co=Cg=20pF,

st

10P
20P

min  typ max  unit

Vsg2=—24V, [ Segment -1 03 V
[QH=—10uA  |PAD No. 14 t0 22,
Vgg2=—2.6V, |57 to 64
VouT=Vss? QIPAD pin No,

3to 11, 43 to B0
Vgs2=—2.9V, C1=C2=0.1uF,
fopg=32.768kHz
V5572=—2.9V, standard watch/clack operatnon
C1=C2=0,14F, Co=Cg=20pF, Cl=25kohm,
Vg51=V552, Co=Cg=20pF,C|=258kchm, Fi

CI=25kohm, Fig. b
Vg51=V552=—2.9V, Co=Cg=20pF
Cl1=25kohm, Fig, 6
External pin
OsCouT

Absolute Maximum Ratings at Te=25t2°C, Vpp=0V unit
Maximum Supply Voltage  Vsg51 —4.0to 40,3 v
V852 Vs552=V553 —4.0to +0.3 v

Maximum lnput Voltage VINI Vgg1—0.3100.3 v
Vin2 Vgg2—-0.3 10 0.3 v

Maxtmum Qutput Voltage ¥§51—-0.31003 v
Vggr—0.3t0 0.3 v

QOperating Temperature —20tc 65 °c
Storege Temperature —30 to +125 °c
Allowsable Operating Condltions at Ta?25t2 G - min  typ max  unit
Supply Voliage —-1.3 A4
~2.0 v

“H*-Level Input Voltepe ~0.4 0 v

“IL"-Leve} Input Voltag
Qparating Frequency

Elactrical Characterlstigs at Ta=
Input Resistance

"L avel but tit, Volt,
“H*"-Level Output\?‘tﬁi_ 8
“M""-Leval Output \?‘&haga

“L"-Lavel Qutput Voltage
“H"-|.evel Qutput Voltage

“L*-Leval Qutput Voltage

VOH2

VoL2
VOHa

VoL3

V552 Vggat0.4 v
32 33 kHz

min typ max  unit

50 500 kohm

Nggo=—29V, L "laval pull-intr,, *1, Fig. 4 200 2000 kohm
§52=—2.9V, Vi =V§52+0.4V, input mode, B0 800 kohm

“L'levsl hold tr,, *1, Fig. 4

Vgga=—2.9V, input moda, 200 2000 kchm

*L"lovel tr., *1, Fig. 4

vggp=—2.9V, TESTI, 2, RES 10 300 kohm

Vggow—2.0V, [oH=—0.4uA, SEGQUT ~0.2 v

Vggo=—2.9V, lot=0.4pA, SEGOUT Veggoa+3.2 v

Vgan=2.89V, log=—4pA, COM1-3 —0.2 v

V§52=—2.8V, IQH=—4uA, Vgg2/2-02  Vg52/240.2 v

1gL=4pA, COM1=3

Vggp=-2.9V, log=4uA, COM1-3 Vego+0.2 v

V§52=—2.4V, loH=—260uA, )65 v

ALM, LIGHT, CNT1, CNT2

Vg52=—2.4V, 10| =250uA Vgg2+0.65 v

ALM, LIGHT, CNT1, CNT2
Continued on next page,
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Continued from precading page. min  typ max  unit
“H"-Level Qutput Voltage VoHA VS§52=-2.8V, IgH=—40uA, M1-4, P1—4 -0.4 v
{M1—-4, P1—4: Dutput mode)
"L"-Level Qutput Voltage VoL4 Vsg=-2.9V, IgL=40uA, M1-4, P14
{M1—4, P1-4: Output mode) )
"H"-Level Output Voltage VOHG V552=—2.4V, [Segmant (SofPIY
IQH=-10u4A I PAD No, 14 tb 22,
“I."-Lavel Output Voltage VoLg Vsgz=—24V, |57 to 64
o L=40uA QIP8O pin Ne.
[ 3to 11,43 t0 50 |
“H"-Lavel Output Voltage Vo7 VS52=—2.4V, (Segment (Sorf""
10H=-54A PAD No. 23 to 34,
“I"-Level Output Voltage VL7 Vsso=—2.4V, |[66to 77
101 =20uA QIP8Q pln No,
[ 1210 23,61t

"H"-Level Output Voltage VgHg Vsg2=—2.4V, [ Ssgment v
IoH=—10uA

Qutput OFF Leakage IOFF  Vs52=—2.6V, uA

Current VouT=Vss2

Output Voltage Vg5t Vgg2e—2.9V, C1=C2& 4 . v

{halver] fopg=32.768kHz

Currant Dissipation Hopl Vsgp=—2.8V, staii HA
C15C240,14F Lo~ %2

Oscillation Start Voltage Vet Vssit —vsszf-" 7 S Bla. ) v

Osclllation Hold Voltage i Fi v

Oscillatlon Start Time tatt sac

Qscitlation Corraction 10P 10 12 pF

Capacitance 20p 20 24 pF

Absolute Maximum Ratings at Ta-2 unit
Maximum Supply Voltage ng{ —4.0t0 +0.3 v
Vgt —4.0 to +0.3 v
~5.6 to +0.3 Vv
Maximum Input Voltage V551-0.3t00.3 v
Maximum Output Voits; EST3 GUP*‘Z 0SCOUT, ALARM, Vs51—03t003  V
BiGHT, g;rm CNT2, M1—4, P1-4
Vg53—-0.310 0.3 Y
—20to+85 °C
~30t0 126  °C
min  typ mex  unit
—1.8% —1.30 v
-33 -2.4 v
—A4,96 -3.7 v
51--4, M1—4, K1-4, P14, INT, RES -0.2 4] vV
) {M1-4, P1—4: Input mada}
L Lovel Inpit.Voitage VL o " Vss1 V5402V
Opoerating Frequenty’ fopy  Ta=—20 to +65°C 32 33 kHz
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Electrical Characteristica st Ta=2512°C, Vpp=0V min  typ  msx unlt

Input Resistance RiNiA Vss51=—1.558V, V|| =Vg55+0.2V, 50 500 kohm
“L"-tevel hold tr., *1, Fig. 7

RiN1B Vs§51=—1.65V, "L " level pull-in tr., "1, Fig. 7 200 2000 kohm

Rin2a Vs§1=—1.55V, V(L=V551+0.2V, input moda, 50 o, 800 kohm
| " Jevel hold tr., *2, Flg. 7 o
RiNzB VEg1=—155V, input made, "'L"-lovel
pull-intr, *2, Flg. 7
Riy3 Vssi=—156V, TEST1, 2, RES
“H"-Level Output Voltage VOH1 VSS1=—155V, IoH=-0.4uA, SEGOUT
“M1"-Lavel Qutput Voltage Vom1-1/Vss1=—156V, IOH=—0.4,uA,)
“M2*-Level Qutput Voltage Vom2-f1g ~0.4uA, SEGOUT
“L"-Level Output Voltage VL1 Vsg1=—166V, lgL=—0.4uA, SEGOU
“H"-Level Qutput Voltaga Vopz Vs51=—1.55V, Igy=—4uA,
COM1, COM2, COM3
M1""-Level Output Voltage Vom1.2/Vss1=—1.65V, IgL=4uA,
“M2"-Level Output Voltage Vom2-2 IOH=—-4#A, COM1, COMZ, Co
#L*.Lavel Qutput Voltage I
“"H"-Level Qutput Voltage

Vs5340.2

“L".Leval Qutput Voltags Vg51+0.65 v

“H'-Level Qutput Voltage v
“L"-Laval Qutput Voltage Vgg140.2 v
Output Voltags Vgg2 —25 v

Vss3 -3.75 v
Current Dissipation Hppl 35 oA
Oscillation Stert Voltage -1.35 v
Oscitlation Hold Voltage —1.65 —1.30 v
Cscillation Start Time 10 sec

8 10 12 pF
16 20 24  pF

COscillation Correctlon
Capacitance

—4.0 to 403 v
4.0 to 0.3 Vv
—5.6 10 +0.3 v
Veak—0.3t00.3 v
. Vgg-0.3100.3 v
INT, RES {M1—-4, P1—~4: Input mode)

T TEST3, OSCOUT VBAK—0.3100.3 v
VOUT2 ALARM. LIGHT, GNT1. CNT2, M1-4, Ves-03t603 V¥
P1-4, CUP2 [M1—4, P1—4: Qutput mods)
T3 SEGOUT 1-64, COM1 to COM3, CUP1 V§53—0.3 10 0.3

v
200465 °C
—301t0 4125 °c

No, 1271-18/32



LCB800

Allowable Oparsting Conditions at Ta=26+2°C, vVpD=0Vv, min  typ max  unit
Supply Voltage VBAK -386 -1.3 %
Vss2 -3.8 -2.0 v
Vss3  VegaVgga+vesy -5.0 -3.9 \
"H”-Level Input Voltage VIH $1-4, M1—-4, K1-4, P14 INT, RES v
{M1—2, P1—4: Input mode)}
“L*-Level Input Voltage ViL . "
Qperatlng Frequency fopg Ta=~20 to 465°C

Electrical Charactaristics at Ta=25t2°C, Vop=0v

Input Resistence

"H"'-Level Qutput Voltage
“M1”-Level Qutput Voltage
“M2"-Leval Output Voltage
"L".Level Qutput Voltage
"H"-Level Qutput Voltage
"MH1"-Level Output Voltage
*M2-Level Quiput Voltage
*|."-Level Output Voltage
"H'*-Level Qutput Voltags
“1.*-Level Output Voltage
“H*-Level Output Voltsge
HL"-Level Qutput Voltage
“H"-Level Qutput Voltage

“1".Lavel Qutput Voltage
“H.Leva! Output Voltage

“L*-Level Dutput Voltage

*H*-Level Qutput Vo @ﬁé

T
QOscillation Start Voltage

Rinta

RIN1B
RiN2A

Rinz28

RiNG

V§§o=—2.9V, V|| =Vg52+0.4V,
*L"lavel hold tr,, * t, Fig. 10
Vgga=-2.9V, “L"-level pull-in tr,, *1, FigA0
Vgga=—2.9V, V|1 =Vg5o+0.4V, inpu
L**.leval hold tr., *2, Fig. 10
Vggo=--2.9V, input mode, “'L"-lav
pull-in tr,, *2, Fig. 10
Vggp=—29V, TEST1, 2, RE

VOH1 Vs52=—2.9V, Ioy=—0.4u4 ; \
VOM1-1V§52=~2.9V, IoH=—0.4 1/2Vgg2402  V
Vomz.1loL=0.4pA, SEGOUT & Vgg2+0.2 v
VoLl Vss2=-29V, 1o ~Q: Vgg3+0.2 vV
VOH2 V§§2=-2.9V, lgys— v
Vomi- 2{\1552"—2 v, g 1/2vg50+0.2 Vv
Vomz-2Y01.=4uA, COM1Y Vgg2+0.2 Vv
VoL2 Vs53+0.2 v
Vo3 —0.85 v
VoLs Vgs40.65 v
VOH4 v
VoL4 Vggz+1.6 v
VOHS Y
Vgga+0.4 v
Segmant {0"'[“”“ -1 -03 1
PAD No. 14 to 22,
167 to 84 Vego+l.3 Vgga+t v
QIPS0 pin No.
3to 11,43 to B0
Segment (SarPuY | -1 -03 v
PAD No, 23 to 34,
85 to 77 Vgge+0.3 Vggo+i v
QIP80 pin No.
12t0 23,51 to 63
Segment ] -1 0.3 v
PAD No. 14 10 22,
57 to0 64 1 MA
VouT~Vss2 QIPBD pin No.
3t011,43 1060 J
(Vssz =—2.9V, C1 to C4=0, I;uFJ ~1.35 v
fopg=32.768kHz, Fig. 11 —4.1 v
Vggo=-29V, standard watch/clock operation, 2.0 oA
C1 to C4=0,1uF, Co=Cg=20pF, GI=280kohm, Fig. 11
Vtt Vgg1=Vggo, Co=Cg=20pF, -1.35 v

Cl=250kaohm, Fig. 12

Continued on next paga.
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Continued from preceding page.
Oscillatlon Hold Voltage

min
VHOLD VBAK=VS51=V§52/2, Co=Cy=20pF,
Cl=250kohm, Fig. 11

Oscillation Start Time tsrt Vgg52=—2.9V, V551=Vgg3, Co=Cg=20pF,
C1=25kohm, Fig, 12

Qscillation Correction 10P External pin

Capacitance 20pP O5CoUT

Operation from EXTV [1/3 blas, 1/3 duty]
Absolute Maximum Ratings at Ta=2512°C, Vpp=ov
Maximum Supply Voltegs  Vgg1

Vs§s2
Vs§83
Maximum Input Voltage Vit 10P, OSCIN, TEST3
VIN2  S1-4,M1-4,K1-4, P1 4 TEST

Maximum Cutput Voltage  VouTi TEST3 OSCOUT
VoUT2 ALRM, LIGHT, CNT1, CNT:

P1—4, CUP2Z {M1-4, P1-4:,

VOUT3 SEGOUT1-484, CONH

Topg
Tstg

Operating Temperature
Storage Tempsrature

Allowable Oparating Conditions at Ta=25%2°C, Vpp=0V;'
Supply Voltage Vegi
V3§52

V§s3

"H"-Lavel Input Voltage Vil

"L"-Leval input Voltage
Operating Frequency

VIL
fopg

Input Reslstance B0
200
50
200
10
52 29V IOH='—0 4.uA SEGOUT -02
[;ls.gﬁ!—z BV, IoH=-0.4uA, 1/2vgg2--0.2
o1_=0.44A, SEGOUT Vgga-0.2
g52=—2.9V, lg=0.4uA, SEGOUT
Vg52=—2.8V, loH=—4uA, -0.2
4 COMI1, COM2, COM3
/ oltage V‘\@M12 Vgap=—2.8V, log=—4uA, ) 1/2vg5-0.2
l Voltage:' Yom2-210L=4rA, COM1, COM2, COM3 Vgg2-0.2
“pe me@utpu Voltage’ #VoL2 Vssz=—29V, loL=4uA, COMI, COM2, COM3
“H*-Level @\g}pu Volt g’ VoM V5s2=—24V, loH=—250uA, —0.65
T, g ALM, LIGHT,CNT1, CNT2
“L”-Level Output Voltage VL3 Vs527-2.4V, 10| ~2500A,
ALM, LIGHT, CNT1, CNT?2
“H”-Level Quitput Voltage VpoH4 Vggo=—2.9V, IgH=—40pA, M1-4, P1-4 —-0.4

"L"-Level Output Voltege  VOL4

{M1-4, P1—4: Output modal
V§s2=—2.9V, loL=40uA, M1-4, P1-4
(M1—4, P1—4: Qutput mods)

typ

vms? ' 0.3t00.3

553—-0.3t0 0.3

~20 to +65
—30t0 +12b

max
-13
-20
-39
0

typ

V5go+0.4
33

max
500

typ

2000

600

2000

300
1/2Vggp+0.2

Vggn+0.2
Vgga+0.2

1/2V559+40.2
Vg52+0.2
Vgga+0.2

V500,65

Vggo+0.4

max

unit

< <<

kHz

unit
kohm

kohm
kohm

kohm

Contlnued on next page.
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Continued from praceding page.

1

*2 M1. M2- M3 M4- P1- P2. P3. P4

*H"-Level Qutput Voltage VQoHsg
“L"-Level Qutput Voltage VQig
“H"-Leval Quiput Voltage VOu7
“L"-Level Qutput Voltage  VQL7
“H"-Level Qutput Voltage VOHS
Cutput QFF Leakage loFE
Current
Output Voltage V551
Vss3
Current Disslpation IIppl
Oscillation Start Voltage Vst
Dscitlatlon Hold Voltge
Oscillation Start Time tett
Qscillation Corraction 1ap
Capacitance 20p
$1. 62 83 54- INT- K1- K2- K3. K4

min  typ max  unit
Vggz=—2.4V, f Sagment ) -1 -0.3 Vv
loH=—10pA [ PAD No. 14 to 22,
Vgsz=—44V, |57 to 64 Vg52+0.3 Vgga+t ')
1oL =40uA QIPBQ pin No.
(3t0 11,43 10 50
Vss2o—2.4V, [Segment (JorfUY
loH=—BuA PAD No. 23 to 34,
Vgga=—24VY, [6Bte77
{O01=20u4 QIPg0 pin No,
1210 23,51 to 63
Vggo=—24V, [Sagment )
loH=—10uA  |PAD No. 14 10 22,
Vggr=—2.6V, [571t064
VouT=Vss2 |QIPB0 pin No.
(3t0 11,43 to 80

Vge9=--2.9V, C1 to C4=0.1uF §
fopg=32.768kHz, Fig. 11
Vsg2=~2.9V, standard watch/clock
C1 to C4=0.1uF, Co=Cg=20HF, C
V551=Vs52, Co=Cg=2

=20 Vv

10 sec

8 10 12 pF
18 20 24 pF

No, 12771-21/32
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Apgply by

Apply by
progeamming,

programiming.

bt~
Fig. 1 Input configuration of Fig.7  Input configuration of,
51-4, M1-4, K14, P1-4, INT 51-4, M1-4, K1-4,P1-4, ]

| 2 1
d.4u YOO
.1 | SV 08¢ M j
T Jcuer DUT  DSCOUT|

V52 Y551

Flg. 2 Qutput voltage, current dissipation,
oscillation hold voltage test circuit

[ Im]

Y0 gee m% )
CuPi
:}"m“cun Bur  OSCOUT -—

¥ -
Vs ss 1

L.

Fig.3 Oscillation start voltage,
oscillation stert time, frequency
stability test circuit

“start voltage,
start time, frequency

test circult

Apply by
programming,
w¥ss2 ¥ss2
Fig. 4 Input configutation Fig. 10 tnput configuration of

S1—4, M1—4, K14, P1—4, INT

J!' I B T
o5t L we 90 e L
’ “diucurr  Dbur  oscour

¥ ¥
R e Ol

|

Fig. 11 Qutput voltage, currant dissipation,
oscilletlon heold voltage tast circult

[ D L]
V2 o5 oM 1
-
o—Cler ouT oscoutT| T
w52 Veg)
| L ]
Fig-6  Qascilletion start voltapa, Fig. 12 Oscillation start voltage,
oscillation start time, frequency osciliation start time, frequency
stability test clrouit stability test cireuit

Mo, 1271-22/32
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¥552

Fig. 13 Input configuration
§1—4, M1-4, K1~4, P14, INT

| Aty
Y00 osc | - 4P
=
OUT  gec out T
v§51

V552
1

Fig. 14 Qutput voltage, current dissipation,
oscillation hold voltage test circuit

agipmeni 1o be mass-produced,
Thainformatian berein is balievarl 1o bo Accurnté ap d_rul
for any infringoments ol patents ar ollwer rights ¢ (hird

: owgvar .:ﬁ%\‘ﬂl

s wihilch may result l
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INSTRUCTION SET OF LCBBOO

Summary of LCE800 Instructions

Symbal Dw#istiption Symbo!
AC 1 Accumulator HQF : Halt raquost flag
ACH : Accumulator-bitn HEFn : Halt raleate enabla ting
CF * Carry flag HRAfn + Halt roloase raqueit fing
op : Data polnter ce : Chreno countar
DPF : Crate pointer Tlag LSF ¢ Lep sample flag
sp + Stroba pointer LPF : Lep mode fleg
PC : Pragram counter CSTF : Chrano start flag
[PC1] : Contentaof port( ) CMF : Chrone mods fleg
Rx » Momory of address x CDF : Chrane data dacoder flag
Rxn 1 Memory-bit n of addrasy x T : Timer
IEFn + Intorrupt enable fleg n L ¢ LCD latch
WRFn  : Working ragister n {1} : Contents
E/SF : Interrupt/switch select Hag - : Transfer direction, rasult
BOF : Bakup flag A\ : AND
SCFn : Bart condition flag n ' : OR
PO F : Pull-down flag v + Exclusive OR
Iauruetlon onde
’ — Statos
E. Manrnanla Ci1p D14 D13 B12 D11 D10 Do Hap te be
X D7 Dg Dg Ds Dy D2 Dy Hiected
CLA Cinar AC 0 v o0 1 1 & 1
_ ) 1] [ ]
AGF Resot CF 1 1 The CF egitteni e cherd, CF
_ 0 0
SCF Sw CF 1 GF
iy
Th [Ax) contents ary tosted
MW Y X | Mowe 1o 0 A g
Working Asghtar Ry | ¥
E’\"ﬁ 0 Move Working N -0 The working mphter Ayl contint e
lowssd to ihe AL snd mamary [An].
Pegister Ay 1o I, ¥
SRO X Shilt Right Fix & The mamory (Ae} contann ure ehilted
§ right and D b loaded to the MSA. Thy
MSE=D PETW CONTINTS a0 W Joacked to e AG.
g El; ’ Shimh Fright Ax & N The wemory IRk conmat ae thlind
4 sght and 1 ki lemded to the M3H. Tha
: M5A"] T CONHON ire losded 10 the AT,
g - 3
SLD X Shify LeFt Rk & fAxn, ACn ~ [Axn-11 | Yhe memgry {Rxl contents are shified
# laft eng U 44 losded to the L&B. Tha
LSA-0 Rug, Alp=~0Q s continls sre longed o the AC
9 EI * Shiky Lelt X & Axn, ACH « {FAxn-1} | The memory (Ax) contents are shilied
Ioft and 1 W lowied ro the LSB, Thy
LSQn| Axg, ACQ ~ 1 T COAN D i keaced o the AL,
RAR X RAotete nigﬂll Bx Axp, ACn ~ {AKkA+1]]| The momery [Fix) gontents wre raiated
! right.  Tha seme contents mee (orded 10
Hxy. AC3.~ Axg the AT,
-~}
£ Ann, ACA = {Axn-T} | The momory {Rxl conmnt arw roraned
left. Tha seme cantens we loaded w
% RAng, ACH ~ Ragy the
% AC, B = [CF, WAF)| The CF, WItF sonrenu s (outed (o te
AC and memory (FAn),
E X1 X1 Xo
§ AL, Ax bt
T - ry nadad
VT R WRE R WL Do hat i e
X2 X3 Xg conwpondence oy for MAF X,
i - Tha iNx), AL, CE contenty | CF
Ko 48 10 Ax 60 1 0 0 0 0 0 0 |AC- (Rx)HASI Tha ey i, A, GF <o
¥ with CF O Mg Xp X4 X3 K2 X1 Xa +EF) 1o the AC.
-E ADC* X Add AC ta Rx 0 1 6 0 0 0 0 1 |AC Ax-~{RMHIAC)]{ Th mwimory RX), AC, CF omtennn | CF
wr Dlngry mdcled end the result b toxched
E with CF 0 Mg X X4 X3 X2 M| Xg +{CF} to the AC, M.
s |sBCX Subtrect AC B 1 0 ¢ 0 0 1 O |AC,~IAxAD Toa AC, CF conlanti sre bioery wo- | CF
g {racted fiom (e mamory {Rx] contents
g [rom Ax with CF 0 Xg Xo X4 X3 X2 X1 Xp +CF) and 1 cutult iy plecd b (e AC,
SAC" X Sutitrect A0 ¢ 1 ¢ a9 o0 0 1 1 AL -~ l,'ﬂuhlml The AC, CE contents are binery wtr | GF
ra¢ted fram the memary [Ax) cantsnt
irom Ra with CF 0 Mg Xm X4 ®3 N3 X1 X +ICF) ard e raiult Y pleond n he AG, M,

Na. 1271.24/32
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c Instruction code
K S
E Mnamonte Dy D14 D13 093 11 Dy Dy Dg Furotion Owwriplion g 1o br
?E D7 Dg Ds Dg O3 0 Dy Dg Hieoed
ADD X Add AC w Ry 01 ¢ o ¢ 1 9 4 L= [RxhelAC) Tha memory [Aak, AT contents we oF
inary-acded end tha g} e 10
0 Xg X5 X4 Xy X2 Xy Xp thes AC. N
ADD* X Add AC 1a Rx 0 1 0 O D 1 0 1 |AC Rx~{AXI+IACI | The memory RS, R0 ’muna\m CF
binary-sdedag il b w
0 Xg Xgp Xa X3 X2 X; Xp tha AC, An
SUB X Subiract AC 01 0 0 0 1 1 0 ]AC~RIHATIH The AC eoiitagh s bIRERY awhirected:
from the fwmory {RAn} M9 wnd 1he
from Rx B Xg Xg Kq X3 %2 Xy Xp ke Iljh;id In the .
sUB* % Subrect AG 0 1 9 @ 0 1 1t |ACAx=~IRxI+IACH i e
from Px O Xg Xm X4 X3 Xz X3 Xp |'{I‘ﬁlh¢ ",&
ADN X Add AC to Rx o 1 Q a 1 Q o G | AC ~ {Ru)+[AL) +
0 Xg Xg Xg X3 Xz Xy Xg
ADN" X Add AC to Ra o 1 Q a 1 s} 1] 1 AC, Rx =~ [Rxj+!
0 Xg Xg X4 X3 Xz Xy ¥g
AND X And AC to Fix 6 1 0 0 1 0 1 ¢ — {RxdA A
_ 0 Xg Xg X4 Xz X2 Xy Xp '
AND* X And AC to Bx a 1 o 0 1 ] 1 1e
e 0 ¥g Xp X4 X3 X2_Xi1_Xp
EQR X Exclusiva or o1 6 0 1 1 0 @
AG to Ax ? Xg Xp
EOR* X Exclubive or c 1 0
! Ac_m Rx 0 Xg Xg ;
OA X OFt AC to Rx o 1 0 The' igimory (Al AC conbant ore
QA and the resuit In losded 1o the AC.
g 0 X Xg
) " ¥ha memdry [Rx), AC confants
E on* X Ot AC ta Ax e ORed and I’\F:Fill.l?t [] Ioid:!o:o.tli‘le :C'
0 Xg Ax,
ADCIX, ¥ Add lmmadtels ¢ The menory IAa} conventr, ¥, CF GF
contents are bingry -edded and the esvit
dats to Rx with CF, | Y3 ¥g It lowduet 10 the A
Tha ralatian batwmen abealute seidesta of
dats mmnory [Rxl and X 1 m follows:
Abwolu g addrmi=X H+70H
ADCI* X, ¥ | Add Immediate {AXI+Y+ICFY Thememory (A4 contein, ¥ ara CF
b ary-midad std the el b [oached
data by Ax with CF tathe AG, Ax,
SBCIX, Y | Subtrect Imwnediste AC = {Ax}+T+ICF) Immisdisig deia ¥ and the CF contenoraw | CF
biney yobirkered Irom Lhe mamery (Rx)
date & CF from FAx conteres and 1 remnly b placed ka the AC.
. Trriroed [t s Y F
SBCI™ X, ¥ | Subtract Immedist ) AC, R~ Ry FeiCF ﬁ.ﬂ.l':‘".:ﬁ{:??" r"‘?'“:""is"::”ﬁm"ﬂ “
dats SEEE_fmm?H;@ _ o o regult i pl
¢ - + The mmorv el conmnm and Y Mo CF
ADDI %, ¥ AC~ iy bilnary-sddwd wnd tha reelt b lceded to
1he AG.
ADDI* X, ¥ “AC, Px - [Ru]+¥ The memory x| contani wd ¥ ws | CF
binwy-sdded and the rult 14 [oeted to
tha &G, Ax,
§|-_|3| X, Y AC = |in;?+1 Imwmtdiaes dotn ¥ i3 blamey wuhivacted F
from Lhe memary {Axl continm ed the
rape {n pfuced 51 the AC,
SUBI* X AC, AN ~ [Fx1¢Y+1 Immediata duls ¥ I» binary sybiopcted CF

From the meowory [Rx} contenin snd the
nizult I ploced b 1he AC Fim,

C = IRx|+Y The mamory (A4} cantanp and ¥ we
binscy-sdeded wnd te resutt i joaded to
¥y Yp M3 Mg X1 Xp e AC,
a 1 T 0 0 1| AC Ax—{RAxksY The memory {Ax) contenw ond ¥ we
binary-pddad and thy It o hoeded ¢
¥y Yo X3 X2 Xi Xg thn AD, A o it TR
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Inirugtlon code
k
Suatuy
ES Mrermontc Dig D14 D93 Dy Dy Dyg Dy Dy Funeilan Owsorlptinn Pag 10 by
B Dy Cg Dg Dg Py Dz Dy Dp affucted
ANDI X, Y | And Immudlate 1 0 v *t 0 1 0 - [ReInyY The Mpmaey (Px) cantenta s ¥ arw
ANDsd mnd she vawitt Iy | 1 tha
dam to Ax ¥3 Y3 Yy Yp X9 Xp Xy Xp AC.
ANDI® X, ¥ | And Immudiste 0o 1 1] 1 1 [+ 1 1 | AC, FAx = {RxJAY
dats to Ax ¥3 Y2 Yy ¥Yg X3 X2 Xy Xp AL, R
EORIX, ¥ | Enclusva Or 1 8 11 1 0 w0 C = IAxIvY The msmoa,
K wxr bt bva
E ¥ to Ru ¥y Y2 Yy Vg Xg Hp X9 Xp tothe AG.
EIEQRI* X, Y | Exclusive Or o 1 ¢ 1 1 1 0 1 {AC Rx~ [RejvyY The mumog {ﬁ!l conrn
5 sxchirive-GHind and b
¥ 1o Ak Yy Y2 Y1 Yg X3 Xz X1 Xp 1o the A AR
5 ORI X, Y Qr tmmed ste o 1 0 ¥ 1 1 1 0| AC= (AxlvY
daiw to Ax ¥y Yz Yy Yo X3 Xz X{ Xp .
ORnl* X, ¥ Or Immwdiste o 1 0 1 1 1 1 1 | AC, R ~ {AxIVY }7 " mmo:&_
Bﬂtd and W ]
dais to Ax Y3 Yo Y4y ¥p M3y X2 Xy Xp
MOPL X Movs DPL 10 Rx [V | 1 f a 1 1 1 | AC, Bk = IDFL!:
0 Xg Xp X4 X3 Xo X1 Xp
MOPH X Move DPH 10 Rx ¢c 1 1 1 0 1 1 @
B 1 Xg X8 X4 X3 X2 i
DH X DPH 0 1 ] -rmm§_ Az} cont 9 loadsd
MR Move Rx 10 1 % 0 Jﬁi;'i mﬁnd DHFF";;“HI“ nrr ';n":
o b
1 X6 Xg X4 X3 X2 reat i o
MADL X Mg Ax 1o DPL “he mamoty AR contants wra [aadnd t
“ihe AC mn: TJ;L VIF by OPF |9 a0t will
X=0O0H FH, the wmemary (AN}
con ety aeaH ot Tondsl to the OP L
a
MASE X Moy Strove Poleeer Th’ r[nrm-r\f {Ax%) contenie are loaded
16 th¥ AC and 6P,
EF1 X Lot Fing 1 Group \\‘i\“ho flap coregpondng 1o the dats
“epeciled with 2O o XD i et
E Hp=t]| ¥q=1 | Xz-1 X391 ©F
1 “gcF | scex [cTi |srsr | OPF
' Xa=1]| Xg1| Xg=1 |X7~1
BFPD | COMDY,COMOZ | SDPF
E Lied for teer,
E HFIl X Pisast Flag 1 Group Ench lng It resst cormmond ing to 571, CF
DPF
E
i FZ Flag 2 G The I ormaponding to the det
a s X St Flag e m;iﬂl;g\'ﬂ'ih XE 10 X0 ?ll . v T BCF
& CMF
Duaix of X3 10 XD Ko=11 Xq=1]| Xg=:1{Mg=1|%5=1| COF
I | 1] s 2| soak| Low| ] POF
| srrcvus s
Ds1a of ¥B 10 X0 Kp1 | Xg= 1] Xg=1]Xg= 1|Xp=1 HQF
g o §PDF 3| srOF2lEbtika]8PDFYSCT2
Esch 1|ng W risst dormspondlng to SF2.
DPF ~ % The DPF 5 L The memory addrew | DPF
It spwaified with the DF. |1 the
Inetrugtion  tode addren B 70H to
TFH, e Itniction cods  addrm
provate,
=8F1 BOH
DPF -0 Tha DIF W renst. DOPF
EAF1 BOH
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Inptruction code

’S Hotuy
Eg Mitemianie M50 2012011 D1g Dy Dg Funetlen Dascription floy 10 be
i
En Dy Dg ©p Dy D3 D32 D1 Dg Wi
STAX Stere AC to Ra o 1 1 1 o 1 1 1 | Ax« |AQ) The AC contsntn ara lopded to tha
remmory (fx).
E 1 Xg Xg X4 X3 Xz X1 Xo
LO5X, D Load AG with Dais o 1 1 1 1 D3 03 Dy{ AC,Ax=D immediste dota O
and memary (An),
_ & Siore AL o Aw Dg Xg X5 X4 X3 X7 X1 Xp !
LOA X Load AC from Rx [+ | T 0 1 0 o 0| AC-(RAx) :ihc;g-mvrv {RKFaogtents we linded ro
L} - T
1 g X5 ¥4 X3 X2 X1 Xo
HALT HALT 1 1 T 1 1
) ' Tha operailon ol CFU Jy g
0 0 0 0 0 ¢ @ g Th flodsg d eond
rélenand,
1] An interrupt W g
2 The signal chadi
mpilad to popt 5, K,
bl IThi Tt ralglig diond|i|on
. 3 ;
S5W X et Switch State i1 1 6 0 9 0
0 0 Xp X4 X3 X2 X{
_i_‘ X3~
54
»e=1
RAlye ¥igral ut one
ol KT to KA
slC X Sat/Heret Intorupt 1 1 1 1€Fg. 3
Ensbis Fin, x e SUEG 1 swt 10 Bt Intateupt {owarHow Troin
? 7 e ? wr] 1o ncoupted. ? HEFg-.2
E/SF
o IEF2 Ir 1ot b0 that Interrupt 2 lovnrfiow from
*| . #hw GG fs sceopted,
The I1EFT 11 gnt a0 th Ieiorrupt 1 funde(how :eh; E:u
liem the T [n sgenpied, AL U W
matically
' whanan
The 1EFD Iy xst #o that Interrupt & Imods shown Intariiupt
balow)} I mooapted. weapiad.

11 3lganl chunge st port 8 spacilied bry the S5,
2t Slgnsl change st port K spac|llad by Lhe SBW,
3 Alwe elpnal chanps ot exwrasl latsnupt pin

INT,
Futer s the wparstlen for XB=1 slsa.

The HEEJ is ant sp that overtiow from 1he
divldet cmuseg the halt mode 1o be releeend.

Tha HEFZ o i1 10 thet overfiow from te GO
critm the hedt mode to be calwsentd,

The HEF1 W eet w0 that underflow from ik TH
o the hattmode to ba ralessed.

Thy HEFQ I8 1t 12 that the bl tiode [n relwesed
whan the e ¢igned change [ sppllid 1o INT. In
i oace X g mut he 0.

Far X3-%, port 8/ |y welwcted ot XB=1 {B/AF
Wil INT (i alucimd nt X8=0) {E/&F resve).
In thm cave of X y=1, Mg murt be 1.

Tt 11
0 Xa X2 Xy

4]
Xo

Only Xit ta X3 af the 31T Instruotion sre
sgnificant
¥4 10 X8 remain unsfloctsd.
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| natrretion

Inntrustien vods

Mnemonlc

D D14 D1 D12 D1 Do Do Dp
Dy Dy Dp D4 D3 02 B

Do

Funetlon

Stahu
g 1o ba
wifacted

Detaripthon

CPU comiral irgtreetiom

MER X

Move SCF & BGF a 1 1 0
1= AC & Ax 1

0

1

g Xp X4 X3 X2 X1 Xp

AL, Ax = 5CFqnng
acF

Th+ 3CF1 ta 3 and BCE sontenn
ere |oacied to the AL snd memory
IAN

Tha AC contents and
this Inrrudion we

Al —- SCFY:
30
Bled.—

BltOQ = BOF: ™Y n\hlblckupmad.

Bit{ -— BCF1: "1" whan thae helt rm%_&o relnsend |
nal charwe wrpart K

' whah the halg

F4to 7
BCFA: '™ whan the
Agnal cheangs o) pott 5

the mnnlﬂg of Bl atvie wiscutitn,
ol | o

MEC X

Move 5CF to o 1 1 1 1] 1
AC & Ry

1

0 Xg M5 X4 X3 X2 X

L+
Xo

AL Ra—5CF4~7

the

Tha AC contents ang’

Crin whars the tﬂ,ﬁ.
fltg-

Blt-
Bhtd -t St:F? Thl\

thin Inktraction nee g4 foflows:
e ._shc“ "lu alt mbds
it o= BGFB.J ho helt

Hmnp ] w

e mnmlnu o\‘ bit'nd
ndlng bt h

g&\u efL{‘:' cI:r:::ltru:tl
S e B

NGP

Mo Operation

Svolly they

tp@}mmd Tacdr

oy INT/port
v kenvice,

LON

Light ON

Tha LightOut ph i nedn sctiva snd the
hall_sotysan Iluu {HRO) bt 16 cous
thefalfode (o be anred.

HOF

LOFF

Light GFF

SBAK

Sat Back-up Mode

RBAK

Hutet Back-un
Mode

Meo %

Maovw Chronn Ceunter
Date to AC & Ax

Al Light Oui pi b made nonseihve

and the HACQ |+ resel, HQF

Vgea {1 appliad 1o the fogic unll w the| BOF

stigry power wipply mods, Tha
Ivvarter alzw 0f the oagilleror 1 wpepm-
xrmwicly doubled st the Ap, LF hattery,
EXTV power mpply moge.

Yhe beckup modd is rel seted, HCF

" AC, Az~ (CE)

The CC contenin are londed to the AC
and mamony (B}

MCF X

Move Chrono F|

A Ryr OMINOSTF

The contents of anch fiag ww loadid to
the AC wrd memerny (Hx).

The AC content, afier
Toktonr;
Bl G-~ LGF; "1™ W

LPE; "1 ot

CETF: “1™ ut the chrono y1art mady,
= CMF:'"{" o1 the chrono mods.

weacytion of thie [atruction are m

the G ovar llow rrody 51 LEF=1,
the |ap mods.

Co--0
LSF—Q

LPF+~0
PLC 040H

Tha lap minde it ral=aved, LPE

OSTF 0

1100 micand puke B Inhibisd from

CSTF
being spptied to the GG,
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Instruntion endy

— I Eintiy
Mapman|o Cg D14 D13 D93 B91 Do Dg Dg Fungtion Deoription timg to by
1t
= Dy Dg bp Dy D3 D2 Dy Og Hitucted
CST Chrano Start 1 1 1 1 1 10 1 1100 sz and pulin & spplind 10 the CF,
0 ¢ 0 0 0 0 4 0] =PLC 100H .
t GG Extarnsl 11 1 o The CC Input confiectd “1_Kdvgin, ]
SCEX 5e Ktarnl 0 9 o l{' o ﬂ DL 1. |n,'° :ﬁ' “.2\6 an
bt L e O
Input Maode o 0 9 o 0o 1 o0 .- lohwiﬁ'mﬁm e ¢ |F‘M
=5FL2
F | ACEX Reeet CC Extarnal T 1 1 0 1 1 0 o0
g Inpit Macle D 0 0 ¢ 0 0 1 0| =PFL2
£ |§CHF X Sat Chront Flag 1 1 1 a © 0 0 [CMF-1{axg=1)
o
g 0 0 0 0 0 U X{ Xg|COF~1ltxg=i
RCHE X Resat Chrono Flog 1 1 0 1 0 o
¢ 0 0 ¢ 0 0 Xy Xp
— “' 1 foutput port P
IPP X Input Pore P 1o o be o 1 AS ot mewnry [Rx).
AC S Rx ! X6 X5 _Xa X3 X2 X1 X6 B
[ Input Port § 1o 1 1 0 0 ¢ The inpyi | t lnput gart § s hosded
et Part § |o:h:%fc$d m.amury lESL '
AC & Hx
1FM X Input Pclt Mto La'put dlu at Inputfautpul pore M
gdided ta the AL snd mamory (Rl
AC & Rx
IFK X Inpuy Pory K to - T in;m d-l-;: Iﬁn;;t D:rt K is losded
to the AC snd mamory [HAx
AC & Rx
OPP X Qutput Ax 10 Thm mamory 1N soverm e tomied ——
12 Inputfeirtaut port P,
E Port P
SloPM X Cutput Ax to The memory {Ax) contentn we Inaded ]
g 19 Inputfor mut por M.
Port M
g |scT1 Set CNT OUT 1 Tha CHT1 QUT pin [+ mada sctiva ION],
£
_§ RCT! Resest CNT OUT 1 thu CNT1 QUT pin iv made nonsaiive
OFF),
5CT2 Sat CNT OUT b I Tha CHTZ OUT pin |5 made active (ON).
A I5F 2 200H
ACT2 Retet CNT QU2

;rhaF(’:NTi QUT nin 1 mads pansctiva

=FAF2 200H
The LIAHT OUT pin h made acilve
[ON). {Anler to tha LOM Inatreetlen,]
=5F2 10H
Tha LIGHT OUT pin It mads ronsstive o
{OFFL iRofer tn |IF| LOEF inglruction,)
=RF2 01
Tlu wrvrtorm agsolfiad by Xg to X |s oilivared »t the Adeem
Ot g,
A3-Xp Xo=1| K1=V | ®p=1| Xg=1]| xg=1
Brsipte Signat ddHz | 18Hz | B8Hz AHz 2Hz
X7y x5-1 | ReRr1| ReX 1 xaRr1 | ngx ot
Ensblu Gigrel 'IH: ThHz | 2xHz | AwH; DC

M KR™Y the llqnl spoclliod by Xg. X7 ls onabled,

Nuo. 1271-28/32
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a Imtruetion code .
T
E Mnamonio D15 D14 043 D2 011 Do Dg Dg Fumetton Decription fleg 1 by
L — D7 0g Dg D4 D3 03 .01 Dp atlaclod
RAS Retat Alwrm 1 ] 1 1 1 1} 1] ;lg:F?lm Dut pin 4 mads aonecbee
Sound 0 0 0 O 0 © O 0 |:BASO '
IEOMD X Change to 1 » * 0o 1 © 0 0 - Inputiouiput pert M Q_rf' A mpiﬁq
the t mode  AF i hitrlel -
Outpun Mods 0 Xy ¥g 0 9 0 0 Q2400 cfsFl the :‘;?‘WI: in l.:\l mm;\;o X :
¥=2, ¥=3 corrmpghd £o oot M, part F;
port M, P vapeotivel h
CIMD X Changs o 11+ 0 1 v 0 0
Input Mods LO Ky Xg 0 0 0 0 O [=twolfFt
SPDF X Sat PDF 1 1 1 + 0 0 0 X3 PDF-1
X2 X9 X0 0 0 ¢ 0 ¢
T=0ne of BF2
Mo ™ X4
Cormponding pgi
5 AFOF X, Raset POF T ¥ 1 1 0 1 0 Xa| PDF~0
E 2 X1 X0 ¢ 0 0 9 0
a SF5P SetHigh Frequeney |1 1 1 0 t © 0O 0
) SwihchSampleMode 10 0 0 © 1 § 0 0O
4 . - . :
§ AFSP Reget High Frggueney| 1 1 LI | T 0 0 Hmbtion Hy gon-
£ Sioct B, K. AY che inttial
Bwiich SempleMoce |0 © O O [+ I + N 3 trydinle 15 wntered.

WHATY, X Wilta Ax 1o 1.CD oy |Aa} conients we loaded w0

tha LEOsAaich Lyl through the deis
Lateh (Ly| docgéiat For DPF=1, N=0GH 1o 6FH,
m'ldéfrnl of Ay v wpacified by DP; i

rgs of Ly i sosalfied try 3P,

WAR ¥, X Write Rx o LCD Samn s WRT X, Y. Ouvipul deta "'
10 0™ cormponding fo input duels of

Larch Ly} tha ikote O decnder arn el |
HWAEY, X[ Weite Ax to 0O For Hpudoutmut o the | Bwrs as WAT K, ¥ sxtspl Inpusioummyt
detp’ dicoder, rater to | of the deik decoder,
Latch {LY] pale 80
WRP ¥, X | Writa A to LCO | Foiinputimomt ot the | Sene @ WAT X, ¥ excapt ipur/oum)
dils  decoder, refer Lo | ol the dae derader
Latch {Ly} | Awe g0,

JMP X Jirnp PC10-PCQ ~ Xqo~N0| The dum spscited by X950 te Xg b
Inaded ta the 'C 10 procuce 1 uncondl:
arei heng,

BARD X ‘Branch on AC PCYG~PLp ~ X10-%0 |rb|:0or§1- AC T T17, m fump oourn.
110, thit BC |3 incrmmanted 41,

BiL Y High i1 ACgn1, thaTE Iy ingrema
BABI X Branch on AL PEYO-PCO = XA0-X0{ 11 bit 1 of the AC I 1, y jJump cecurs,
. 1D ¥ FC b cromentad +1,
1AC1="1,
g 8AB2 X PCARPCg = X10-X0| jr 5t 7 o the AC #1", v [ump secury,
14 . 10 07, ihe PC y Ingewmanted ¢,
p WA,
2 18ABIX PCAD-FC0 X910~ XO| (161 3 of the AC 111", v jump ocoure.
100, o PC I+ Incrmrmwntad +5,
EP W ACz="1,
BANZ P 1
PC . It the AC W not 07", » fumpr occure, |
10-FCo-X10~%0 0, tha PGy |I'l6fll'rl'lnt|d":;. "
it ACYD
PC Co -~ X10-Xg | 11 e ac s <07, . It g
AN ] L A iy
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{natrecilon codle

v Tor tha efiip;

i fhed by X to Xl genarabed.

Stmbu
g Mnymankc D15 P14 D13 012011 D0 Dy D@ Funallon Daagripidan nm;u.
-E D7 Dg D D4 D3 Dz D1 Dg #flasted
BCNH X | | Brenchon CF 1 0 v 0 1 Xqg Xg Xp | PC1o~PCo~ X9g~Rp| 1 the CF 11 0", & fump oecum, 111
the PG h Incremenoed #1.
: not High X7 Xg Xg X4 X3 Xz X1 Xg | iCFwt LR
= | BCH X Branch on GF High 1 o 1 1 1 Xyo Xg Xp | PC1p~PCo~ Xyp~Xg| 1l e CF b 17, « yrip,
the fT lnncumonly.’l'
Xy Xg Xg Ma X3 Mo Xy Xp [HCF™ )
CALL X Calf Subrouting 1T 1 © 0 1 Xig Xg Xg | STACK = (PCH1 | A subroutie
Xy Xg Xg X4 X3 Xg Xy Xg | PCiop~FCo= X1g9~Xg
2[R1s Retum from 1 1 & 1 0 0 @& P |PC=iSTACK
£ |_ subrouting 0 o 0 0 0 0 0 O
E POP POP the sinck 1T 1 0 t 1 0 0 0O
a 0 0 C 0 0 0 0 O
BETM X Set Tirner 1 1 1 0 9 1 Xg Xg|For tha relation ba Fha dawe npocl?lsds
% dam and tme minlgd, flosded %ﬁ&m toihi;
Xy Mg Xg Xq X3 Xz Xy Xp |reter e pe )
ATH Roet Timer  t1 1 1 1 1 1 0 0 ;
0 0 0 9 9 1 O 0 |=mPLCA " Hon
Wt Pttt
\ )
BFPD $o1 High Framgency Hiww o tha divider |
_ 0 troed 2Hs 15 4Hr, Whon sl
Pra-Divicar Cvar count b bitagon thi :nm.m "0"“
this Inetrifinton munt be ekecuted 1o that
F low Mo & In veatzh op
FFO Flesst High F fow tgael from the divider 1o
; A weot High Frequency ﬁmw Itomwim :oor‘:"lh '.ln e |HFl|l=
H Pra-Divider Over Fimade IHr v mat.
ﬁ Flow Made
‘é PLG X Fulse Control The puks cotremonding Lo tha de | HRF._3
o

KMode attet exeutton of Infailon

Halt celewsa roquint fisg HIFI aumd by ovirllow
from the divicdar b resel.

Hult refama recuel fing HRF2S ewied by overflow
teiwm thie OF dn reast,

Hall tstosia vequmet flng HAF1 coursd by overflow
feom the TH (v rtsat.

Hett ralowin rnueiet Flag HRFD cmured by the pignal ot
Ingrlit poty S, K or [HT In teat,

Tha lawe 5 hilt of the divicdar (13 hls) wre reset, Whan
wcrcuting this iatnaction, Xg murtbe wot 10 1,

The CC snd L3F st cleaned, Whan aesguting thin
Ingtruction, Xy mus be s to 71", Geme o the CCC
Inatruction,

£arme 4 thp ALP Innruatien,

frma i the SSP Indiractlan,

Ramb ot the C8Y Inatrugtlan.

cmmmn wehon pyele tline s 24dn,
Iwhmﬁcuumo In 122,
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Input/Output of data decoder at WRT instruction execution mode

Input Qutput data

data a b c d ) f 9
0 N
1 o | 1 1 0 0 0 0
2 1 1 0 1 1 IREE
3 RN EEEREEERE
4 0 1| 0o | o 1 1
5 1 0 1 1 0 1 1
6 [ 1 o v [T
7 1 1 t 170 [0 ]| 0 |FF
8 1 1 1 1 1 1 1
g 1 1 1 1 0 ¢ 1.8

A/g 1 o [ o | 1 1

c/D o [ ol o fol o

| E/F o | o[ o | o

Input/output of data decoder at WRG

QIDOoOI=1O|D |2 o
QIO oOo)olC|O|w|TF

Set time {# )

244
488
732

§
249512

249756
250000

Note} The sot time is for the chip {LCE800F /6898F) whose cycle time is 244us.
For tha chip (LC58C0G/EBEOG} whase cycle time is 122usx, the set 1ims is halved,
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