0 O LC58050 O O gooooopCcBOOOOD000000
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C MOS LSI

No.3127 | LC5805

SINGLE-CHIP 4-BIT MICROCOMPUTER
WITH LCD DRIVER

The LCB805 is a C-MOS 4-bit microcomputer that operates on low voltage, very low current and contains LCD drivers.
It contains a 4-bit parallel processing ALU, many LCD segment outputs, many 1/0 ports, a 32,768k Hz crystal oscillator,
and a divider. It is ideally suited for use in desk-top calculator, camera, speech synthesis LSI controller, equipment
controlier.applications as well as high-grade game watch/clock applications,

(1) Hardware features
* Supply voltage: 1.5V 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 supply voltage, at watch/clock operating mode)
* Built-in crystal oscillator for watch/clock (32.768kHz crystal connected externally)
* Many output pins for LCD panel drive (42 pins)

Drivable LCD panel Number of drivable LCD segments
1/3 bias 1/3 duty 126 segments

1/2 bias 1/3 duty 126 segments

1/2 bias 1/2 duty 84 segments

Static 42 segments

« Many input/output pins
Ports for input only: 2 ports/8 pins
Input/output common ports: 2 ports/8 pins
Control output pins: 4 pins
* Paossible to use LCD panel drive output pins as ports for output only (mask option)
Note: For the Ag version (1.6V), the segment output pins cannot be used as ports for output only.
* With initial reset pin
* ROM: 1024 x 16 bits
* RAM: 128 x 4 bits
* Cycle time: 244us | (or 122us  ./mask option)
* Built-in step-up circuit, step-down circuit
* Shipping style: Chip {or QIP80)

{2) Software features
* Powerful instruction set: 119 instructions
* B-level subroutine nesting (common with interrupt)
* External interrupt function
* 15-bit divider for watch/clock
* Built-in counter for 1/100-second chronograph
* Buiit-in 10-bit programmable timer
* HALT function
* Automatic select of all addresses {direct addressing type)
* Single stepping of all instructions
¢ Built-in data pointer
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{3} Application development tools

For performing application development, the evaluation chip {LC5899) and the dedicated application development

tools are prepared.

+ SD5410 system
Application development program of microcomputer can be made in assembly language {edit, assembie),

+ EVAS10+ TB51 + display board + LC5899
By connecting to the SD5410, application development program can be corrected and debugged. The EVES10
is a control ROM-replaced version of the EVA410,

+ TBb1 +display board + LC5892
By using the EPROM {2732) with application development program data written in, mounting evaluation can
be performed,

Equivalent Circuit Block Diagram
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Application Areas

1} Multifunction watch/clock with calculator

2) Controller of speech synthesis LSI

3) Watch/clock with memory {external memory)

4) Controller of camera .

5) Mechanical controlier of VTR, radio-cassette recorder, tape deck, etc.
6) Contraller of telephone dialer, etc.
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Sample Application Circuits

{1) Typical application circuit using Ag battery (1/3
bias 1[3 duty)

{2) Typical application circuit using Li battery (1/2

bias 1/3 duty)
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Pad Name and Coordinates

_| Pin assignment of QIP80 : Pin assignment of QIPB(}

Pad Pin name X Y Pad Pin name X Y

No. (1) (pm} No. {um) (um)

73 1 Vpp —3560 + 193 30 | 44 RES +3560 - 314
74 2 OSCIN " + 12 32 | 45 INT " + 676
75 3 OSCOoUT " — 168 33 | 46 TEST2 " + 866
— 4 10P “ — 348 34 | 47 TEST1 ' +1083
76 5 TEST3 " — B27 35 | 48 M4 " +1264
77 6 T4 " — 708 36 | 49 M3 " +1444
78 7 53 " — 888 37 | 50 M2 “ +1623
- 8 P1 " —1068 38 | 51 M1 o +1804
- 9 P2 ” ~1247 39 | 52 52 . +1083
79 | 10 P3 o —-1428 40 | b3 51 ' +2294
80 | 11 P4 o —1608 — | b4 TEST “ +24786
1] 12 COM2 " —-2146 41 | b5 CuUP2 " +2684
2|13 COM3 " —-2684 42 | b6 CUP1 +3256 "
3|14 | Seg —-3042 " 43 | 57 | Seg +3085 "
4|18 —2810 - 44 | 58 +2770 “
5| 16 —2516 ' 45 | 59 +2475 "
6 | 17 —2221 " 46 | 60 +2179 o
7| 18 —1825 “ 47 | 61 +1884 “
8|19 —1630 ' 48 | 62 +1588 "
9 | 20 —-1334 " 49 | 83 +1294 "
10| 21 —1040 " 50 | 64 + 998 "
11 | 22 - 744 " b1 | 65 + 693 "
12 | 23 — 438 " 52 | 66 + 386 .
13 | 24 — 133 " 53 | 67 + 81 "
14 | 25 + 174 " 54 | 68 — 226 "
15 | 26 + 480 “ b5 | 69 ‘ — 532 '
16 | 27 + 786 " 56 | 70 ‘ ~ 837 "
17 | 28 +1093 . b7 [ 71 —1143 ‘"
18 | 29 +1398 " 58 | 72 ~1450 '
19 | 30 +1703 o 59 | 73 —1756 ‘o
20 | 31 +2010 " 60 | 74 —2061 "
21 32 +2315 ‘ 61 | 75 —2367 "
22 | 33 +2621 " 62 | 76 —2674 "
23 | 34 Seg +2928 " 63 | 77 Seg —2980 "
- 1 35 TEST +3560 " 64 | 78 COM1 —3560 '
— | 36 TEST " —-2473 65 | 79 s4 " +2079
25 | 37 BAK " —2253 66 | 80 CNT1 “ +1832
— | 38 | (vsg) " —~2031 67 | 81 { CNT2 o +1272
- 39 (VDpD) " —1851 68 | 82 LIGHT " +1092
26 | 40 K4 “ —~1645 69 | 83 ALARM " + 913
27 | 41 K3 " 1110 70 | 84 Vss3 o + 733
28 | 42 | K2 " — 928 71| 8 | Vgs2 " + 5b2
29 | 43 K1 o — 494 72 | 86 Vssi “ + 372

The above pad coordinates are such that the chip center is taken as the origin and the values of {X, Y) represent the
coordinates of the center of each pad.

Pin 24 of QIPB0: NC

Pin 31 of QIP80: SUB

(NC, SUB: Open)
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Pin Description

Pad No.| Pin Name | input/Output | Circuit Configuration Function
2 OSCIN Input v 32.768k Hz crystal is connected across QSCIN and
i o OSCOUT for oscillation.
3 | OSCOUT | Output ocm | oscour ::Jlf)‘i:?c .as reference clock for watch/clock and system
20pF capacitor is connected across OSCOUT and
551 VDD-
4 10pP _ o_“J_VDD Connected_to OSCO}JT and used as oscillation phase
p compensation capacitor,

53 | $1 Voo Port for input only.

b2 | 52 Input - With 7ms or 32ms chattering eliminator.

7 S3 ] By applying Vpp to S1 to $4 simultaneously, LSt

79 | 54 *é inside is reset, {mask option)

e
b ¢

8 P1 Yoo Input/output pins for selecting between the follow-

9 P2 g ing 2 operations with instruction.

10 | P3 o {1) Input pin for fetching data into RAM.

1 P4 B {2) Output pin for outputting data from RAM,

Input/Output —

51 | M1 ‘ b £

50 | M2 Yoo

49 | M3

48 | M4

43 : K1 Yoo {1} 1nput pin for fetching data into RAM through

42 | K2 Input 7ms or 32ms chattering eliminator.

11 K3 § {2) K4 signal is used to operate decimal counter

40 | K4 ° {for 1/100-second count} inside LS| with

-0 instruction,
k'
@ =
E

45 | INT Input v External interrupt request control input pin.

! [~}
]
-
+
2y
4]
il
© &

44 | RES Input v Input pin for resetting LS| inside.

37 | BAK (—} power supply pin for logic unit inside LSI.
When using 3.0V supply, a capacitor must be con-
nected across BAK and Vpp to prevent logic unit
from malfunctioning.

80 | CNT1 Pins for output only.

81 CNT2 Output

82 | LIGHT Output YOD Pin for output only,

Suited for outputting signal to drive transistor for
light.
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Continued from preceding page.

Pad No.| Pin Name | Input/Output | Circuit Configuration Function
83 | ALARM | Output YoD Pin for output only.
Used to output 4kHz, 2kHz, TkHz modulation signal
B» with instruction.
Also used to output non-modulation signal.
1 VDD {+) Power supply pin.
84 | Vss3 {—) Power supply pin.
85 | Vss2 » 1.5V/3.0V selectable with mask option.
86 | Vssi For 1.5V use, apply {—} side to Vsg1.
For 3.0V use, apply (—) side to Vgg2.
» Also used as power supply for LCD drive.
1.5V USE 3.0v USE
static | 1/2bias |1/3bias| static |1/2bias|1/3blas
VDD LSRN A A M R AR A R KL R
Vsg1 Ill. :%IT {-1: II%T .
vVggat----e|--- R Fof---- EEEEY B R ¥
The above Table shows how to connect external
parts in each case.
55 | CUP1 Pins for connecting voltage step-up {step-down)
56 | CUP2 capacitor.
78 | COM1 Qutput pins for LCD panel common electrode.
12 | COM2 Output oo The following pin is used in each case.
13 | COM3 -
k- Static 1/2 duty 1/3 duty
Vesa COM1 @] @] O
COM2 - o @]
COM3 - - 0.
Alternating 32Hz 32Hz 43Hz
vss1 /vss2 frequency
14 VoD Output pins for LCD panel segments.
to + Also used as output ports with mask option.
29 ' » When LS/ inside is in reset mode, 32Hz, 64Hz
Segment | Cutput mask |- or 128Hz static light-up signal is outputted at
driver option | ! COM1 to COMS3 and each LCD segment output
57 and alt LCD panel segments light up.
to V33 » Segment PLA system is adopted to support
64 - any type of LCD layout.
851 / V552 fssy
23 Qutput pins for LCD panel segments,
to Segment Output Voo + Also used as output ports with mask option.
34 | driver
65
to ves3
77 VSSU/Ves2 /%Sy
5 TEST3 Test pins {not used by user},
6 T4
35 | TEST
36 | TEST
46 | TEST2
47 | TEST
54 | TEST
38 | (Vss) Backup power supply pin.
39 i (VDpD) Normally, not used.
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Operation from Ag Battery [Static]
Absolute Maximum Ratings at Ta=25:2°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum Output Voltage

Operating Temperature
Storage Temperature

Allowable Operating Conditions at Ta=25:2°C, Vpp=0V

Supply Voltage
“H""-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

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

Input Resistance

“H"-Level Qutput Voltage
“1."-Level Qutput Voltage
""H"-Level Qutput Voltage
“L""-Level Qutput Voltage
“H"-1_evel Qutput Voltage

'L"”-Level Output Voltage
“"H"-Level Qutput Voltage
“L"-Level Qutput Voltage
Output Voltage

{doubler}

Current Dissipation

Oscillation Start Voltage
Oscillation Hotd Voltage

Oscillation Start Time
Oscillation Correction
Capacitance

V551
Vss2
VINT

VouT1 TEST3, CUP2, OSCOUT, ALARM,

VouT? SEGOUT, COM1, CUP1

Topr
Tstg

V5351
Vss2
VIH
VIL
fopg
RINTA
RIN1B

RIN2A

Rinz8

V552=Vss3

$1-4, M1—4, K1-4,P1-4,
TEST-3, 10P, OSCIN, INT, RES
{M1-4, P1—-4: input mode)

LIGHT, CNT1, CNT2, M1—-4, P1—4
{M1—4, P1—4: Output mode)

min
—-1.65
V552=Vss3 -3.3
S1—-4, M1—-4, K14, P1-4, INT, —0.2
RES, (M1-4, P1—4: Input mode)
" . v Vss1
Ta=—201t0 +65 C 32
min
Vgg1=—-1.585V, V| =Vgg1+0.2V, 50
“L"devel hold tr., *1, Fig. 1
Vgg1=—1565V, “L"-level pull-in tr., 200
*1, Fig. 1
Vgg1=—1565V, V| =Vsg1+0.2V, 50
input mode, *'L.'"-level ho'd tr,,"2, Fig. 1
Vs5g1=—155V, input mode,”’L""-level 200

hold tr.,, *2, Fig. 1

RiN3 Vss1=—-1.65V, TESTI1, 2, RES 10

VoH1 Vss1=—155V, igy=—0.4uA, SEGOUT -0.2

VoLt Vsgt=—1.55V, Ig=0.4uA, SEGOUT

VoH2 Vsgi=—155V, lgy=--4uA, COM1 —-0.2

VoL2 Vssi=—1.55V, IgL=4uA, COM1

VOoH3 Vss1=—1.35V, loH=—250uA, ALM, LIGHT, -0.65
CNT1,CNT2

VoL3 Vss1=—1.35V, oL =250uA, ALM, LIGHT,

, CNT1,CNT2

VOH4 Vss1=-1.b55V, IgH=-20uA, M14, P14 -0.2
{M1—4, P1—4: Output mode}

VoL4 Vss1=—1.55V, Ig=20uA, M1—4, P14
(M1-4, P1—4: Qutput mode}

Vsg2  Vss1=—1.35V, C1=C2=0.1uF,
fopg=32.768kHz, Fig. 2

llbppl  Vss1=—155V, standard watch/clock operation,
C1=C2=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig.2

Vistt Co=Cg=20pF, CI=25kohm, Fig. 3 -1.356

VHOLD VBAK=VSS1, Co=Cg=20pF, —1.65
Cl=25kohm, Fig. 2

tstt Vgg=—1.35V, Co=Cg=20pF, Cl=25kohm, Fig. 3

10pP External pin 8

20p OSCouT 16

—4.0to +0.3
—4,0to +H0.3
Vg51-0.3t0 0.3

Vg51-0.31t0 0.3

Vggo—-0.31t0 0.3

—20 to +65
—30tc+125
typ max

—1.30
-24
0
Vgg1+0.2
33
typ max
500
2000
500
2000
300
Vggo+0.2
Vgg+0.2
Vgg1+0.65
Vgg140.2
—-25

20
—1.30
10
10 12
20 24

unit

kHz

unit
kohm

kohm

kohm

pF
pF
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Operation form Li Battery [Static]
Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V unit

Maximum Supply Voltage Vg§s1 VBAK=VSS1 or Vgg? —4.0to +0.3 vV
Vss2  Vs52=Vss3, VBAK=VSS1 or VSs2 ~4.0to +0.3 v
Maximum Input Voltage VN1 10P, OSCIN, TEST3 Vgak—0.31t0 0.3 vV
VIN2  S1-4, M1-4, K1-4, P14, TEST1, TESTZ, Vgg7—-0.310 0.3 v

INT, RES (M1—4, P1—4: Input mode)
Maximum Qutput Voltage VoyT1 TEST3, CUP2, OSCOUT Veak~0.3t0 0.3 \'4
VouT? SEGOUT, COM1, CUP1, ALARM, LIGHT, Vgg2—0.31t0 0.3 v

CNT1,CNT2, M1—4, P1-4 (M1—4, P1—4: Output mode)

Operating Temperature Topr —20 to +65 °c
Storage Temperature Tstg —-30to +125 °c
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min  typ max  unit
Supply Voltage VBAK —36 —1.3 \%
Vgg2 Vsg2=VsSs3 ~3.6 —-2.0 vV

"H''-Level Input Voltage VIH S1—4, K1-4, M1—-4, P1—4, INT, RES —0.4 0 v

{M1-4, Pi—4: Input mode)}

“L'-Level Input Voltage VIL v v Vss2 Vgg2+0.4 \
Operating Frequency fopg Ta=—20 to +65°C 32 33 kHz
Electrical Characteristics at Ta=25+2°C, Vpp=0V min  typ max  unit
Input Resistance RIN1A V§82=—2.9V, V| =Vg52+0.4V, 80 500 kohm

L"-level hold tr., *1, Fig. 4

RiN1B Vs§2=—2.9V, “L'"-level pull-in tr., *1, Fig. 4 200 2000 kohm
RIN2A V§52=—2.9V, V| =Vg52+0.4V, 50 500 kohm
input mode, ‘‘L"-level hold tr., "2, Fig. 4
Rin2B  Vs52=—2.9V, input mode, “’L”-level 200 2000 kohm
pull-in tr,, *2, Fig. 4
Riny3  Vsge=—2.8V, TESTI, 2, RES 10 300 kohm
“H”-Level Output Voltage VoH1 Vss§2=—2.9V, lgy=—0.4uA, SEGOUT ~0.2 v
“L"-Level Output Voltage VQL1 Vss2=—2.9V, g =04uA, SEGOUT Vgga+0.2 v
"H''-Level Output Voltage VoH2 Vss2=—2.9V, lgy=—4uA, COMI1 —~0.2 \Y
“L"-Level Qutput Voltage VL2 Vssz=—2.9V, loL=4uA, COM1 Vgge+0.2 vV
“H"-Level Output Voltage VOH3 Vss2=—2.4V, I[pH=—2b0uA, ALM, —0.65 v
CNT1,CNT2 ‘
“L"-Level Qutput Voltage V(L3 Vsg2=—24V, 1gL=250uA, ALM, Vg52+0.65 vV
CNT1,CNT2
“H"-Level Qutput Voltage VQH4 Vs52=—2.4V, loy=—150pA, LIGHT —15 v
“L"-Level Output Voltage V014 V552=—24V, Ig=150uA, LIGHT Vgg2+1.6 vV
“H"-Leve! Output Voltage VQH5 Vss2=—2.2V, [gH=—40uA, M1-4, P1-4 -0.4 Vv
{M1—4, P1—-4: Output mode)
“L”-Level Output Voltage VoL Vss2=—-2.9V, 1o ~40uA, M1—4, P1-4 Vggot+0.4 v
(M1—4, P1—4: Qutput mode)
“H"-Level Output Voltage VOHE VS§2=—24V, [Segment (output) | -1 0.3 v
IoH=—10uA PAD No. 14 to 22,
“L"”-Level Output Voltage VoL Vss2z=—24V, |57 1064 Vg52+0.3 Vggo+1 vV
o =40uA QIP80pin No.
|[3to 11,43 to 50
"“H"-Level Qutput Voltage VOQH7 V§s52=—2.4V, |[Segment (SutPut) ] -1 -0.3 \%
IoH=—~5uA PAD No. 23 to 34,
“L"-Level Output Voltage VL7 Vss2=—24V, |65t077 Vg52+0.3 Vggo+1 v
IgL=20uA QIP80 pin No.
1210 23,51 t0 63|
“H"'-Level Qutput Voltage VoM Vss2=—2.4V, [Segment -1 03 v
loH=—101A PAD No. 14 to 22,
Output OFF Leakage IoFF Vssz=—2.6V, |57t064 1 HA
Current VouT=Vss?2 QIP80 pin No.
310 11,4310 50
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Continued from preceding page.

Output Voltage
(hatver)
Current Dissipation

Oscillation Start Voltage
Oscillation Hold Voltage

Oscillation Start Time
Qscillation Correction
Capacitance

Operation from EXTV [Static]

Absolute maximum Ratings at Ta=25+2°C, Vpp=0Vv

Maximum Supply Voltage
Maximum Input Voltage

Maximum Qutput Voltage

min typ max
Vgg1 Vgg2=—2.9V, C1=C2=0.1uF, —1.35
fopg=32.768kHz
Hppl Vsg2=—2.9V, standard watch/clock operation, 1.0
C1=C2=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig. 5
Vert Vss51=Vss?2, Co=Cg=20pF, Cl=25kohm, Fig. 6—1.35
VHOLD VBAK=VS§512V852/2, Co=Cg=20pF, —-2.6
Cl=25kohm, Fig. b
tstt Vg51=V5g52=—2.9V, Co=Cg=20pF, Cl=25kchm, Fig. 6 10
10P External pin 8 10 12
20pP OSCoUT 16 20 24
Vss2  Vs8s2=Vss3 —4.0to +0.3
ViN1  10P, OSCIN, TEST3 V551—-0.3100.3
ViN? S§1-4,M1-—4,K1-4,P1—4, TEST1, TEST2, Vg52-0.31t0 0.3

VouT1 TEST3, CUP2, OSCOUT
VouT? SEGOUT, COM1, CUP1, ALARM, LIGHT,

INT, RES {M1—4, P1—4: Input mode)

CNT1,CNT2, M1—4, P1—4 (M1—4, P1—4: Output mode)

Operating Temperature Topr
Storage Temperature Tstg
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min
Supply Voltage Vgg2  V552=Vss3 -3.6
“H"-Level Input Voltage ViR S1—4,M1-4, K1-4, P1—4, INT, RES, -0.4
(M1-4, P1—4: Input mode)
"L"-Level Input Voltage ViIL " " Vggo
Operating Frequency fopg  Ta=—20to +65°C 32
Electrical Characteristics at Ta=26+2°C, Vpp=0V min
Input Resistance RIN1A VS§2=—29V, V| =Vs52+0.4, 50
“L"-level hold tr., *1, Fig. 13
RIN1B Vg§2=—2.9V, “L’"-level pull-intr., "1, Fig. 13 200
RiN2A VS§2=—2.9V, Vi =Vs52+0.4V, input mode, 50
“L".level hold tr., *2, Fig. 13 ‘
RIN2B VSS2=—2.9V, input mode, *‘L""-level 200
tr., *2, Fig. 13
RIN3 Vss2=—2,9V,TEST1, 2, RES 10
“H”-{evel Qutput Voltage VQH1 Vss2=—2.8V, IgH=—0.4uA, SEGOUT -0.2
“L"-Level Qutput Voltage VoOL1 Vss2=—2.9V, lg=0.4uA, SEGOUT
“H'"-Level Output Voltage VQOH2 VSS2=—2.9V, IoH=—4uA, COM1 -0.2
“L"-Level Qutput Voltage VOL2 VS§2=—2.9V, IoL=4uA, COMI
“H"-Level Qutput Voltage VQH3 Vs52=—2.4V, loH=—250uA, ALM, LIGHT, —0.656
CNT1, CNT2
“L"-Level Qutput Voltage VQL3 Vss2=—2.4V, g =250uA, ALM, LIGHT,
CNT1, CNT2
“H"-Level Output Voltage VQH4 Vss2=—2.8V, IgH=—40uA, M1-4, P1-4 0.4
{M1—4, P1—4: Output mode)
“L’-Level Output Voltage VQL4 Vss2=—2.9V, IoL=40uA, M1-4, P14
{M1—4, P1—4: QOutput mode)
“H'-Level Output Voltage VOHB VSS2=—2.4V, [Segment (gg}{’“") -1
IQH=—10uA PAD No. 14 to 22,
"L"-Level Output Voltage VL Vsg2=—2.4V, |571064

loL=40uA QIP8O pin No.
3to 11, 43 to 50

Vgg1-0.310 0.3
Vg52—0.31t0 0.3

—20 to +65

—30to +125

typz max

-2.0

0

Vggo+0.4

33

typ max

500

2000

500

2000

300

Vggo+0.2

Vgg2+40.2

Vgg2+0.65

Vggo+0.4
-0.3

Vg52+0.3 Vggo+l

unit

pF
pF

unit

kHz

unit
kohm

kohm
kohm
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Continued from preceding page.

*"H"-Level Qutput Voltage

*L"-Level Output Voltage

“H”"-Level Output Voltage

Output OFF Leakage
Current

Current Dissipation
Oscillation Start Voltage
Oscillation Hold Voltage
Oscillation Start Time

Oscillation Correction
Capacitance

VOH7
VoL7

VOHB

IOFF

l'opl

Vstt

st

10P
20P

Vggo=—2.4V,
IoH=—buA
Vggo=—2.4V,
IoL=20pA

Vggo=—2.4V,
loH=—10uA
Vggr=—2.6V,

‘VoyT=Vss2

Vgg2=—2.9V, standard watch/clock operation,

PAD No. 23 to 34,
65 to 77

QIP80 pin No.

.12 to0 23,51 to 63.
[Segment ]
PAD No. 14 to 22,
57 to 64

QIP80 pin No.

[Segment (S57PYY T

310 11,43 to 50 |

Co=Cg=20pF, Cl=25kohm, Fig. 14
Vss55=Vsg2, Co=Cg=20pF,
Ci=25kohm, Fig. 15

VHOLD VBAK=VS552, Co=Cg=20pF,
Cl=2bkohm, Fig. 14
Vs51=Vgs2=—2.2V, Co=Cg=20pF,
Cl=25kohm, Fig. 15

External pin
OscouT

Operation from Ag Battery [1/2 bias, 1/2 duty]
Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V

Maximum Supply Voltage

Maximum input Voltage

Maximum Output Voltage

Operating Temperature
Storage Temperature

Allowable Operating Conditions at Ta=25:2°C, Vpp=0V

Supply Voltage
“H"-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

Vss1
Vss2

VINT

Topr
Tstg

Vss1
Vss2
VIH

ViL
fopg

Vss=Vss3

S1-4, M1—4, K1-4, P1—-4, TEST1-3, 10P
OSCIN, INT, RES {M1—4, P1—4: Input mode)
VouT1 TEST3, CUP2, OSCOUT, ALARM, LIGHT,

min typ max
-1 -03

Vgg2+0.3 Vggo+1

-1 -03

5.0

10

8 10 12

—401t0+0.3
—4,0 to +0.3
Vgg1—0.3t0 0.3

V551-0.310 0.3

CNT1, CNT2, M1—4, P1—4 (M1—4, P1—4: Output mode}
VouT?2 SEGOUT, COM1-2, CUP1

Vs52=Vss3

S1—4, M1-4, P1-4, INT, RES
(M1-4, P1—4: Input mode}

Ta=—20 to +65°C

Electrical Characteristics at Ta=25£2°C, Vpp=0V
RIN1A VSS1=—1.85V, V|| =Vg51+0.2V,
“L'.lgvel hold tr., "1, Fig. 1

Input Resistance

""H"-Leve! Qutput Voltage
"L"-Level Output Voltage
“H*-Level Qutput Voltage
“M""-Level Output Voltage

“L"-Level Output Voltage

RiN1B
Rin2A

Rin2B

RIN3
VOHI1
VoL
VOH2
Vom

voL2

Vgg1=—155V, “L""-level pull-in tr., *1, Fig. 1

"

Vgg1=—1565V, V|L=Vgg1+0.2V

input mode, *'L"-level hold tr., "2, Fig. 1

Vgg51=—1.55V, input mode,
1 *.|evel hotd tr., *2, Fig. 1
vgg1=—1.55V, TEST1, 2, RES

Vgg1=—1.55V, [oH=—4uA, COM1-2

Vs51=—1.55V, IoH=—4KA,
10.=4pA, COM1-2
Vss1=—155V, loL=4uA, COM1-2

V551—0.2

Vs52—-0.31t00.3
—20 to 165
—30to+125

min typ max

—1.65 -1.30
-3.3 ~2.4
-0.2 0

Vsst Ve51+0.2

32 33

min  typ max

50 500
200 2000
50 500
200 2000
10 300

—-0.2
Vgg2+0.2

—0.2
Veg140.2

Vggo+0.2

unit

WA

LA

pF
pF

unit

kHz

unit
kohm

kohm
kohm

kohm

kohm

< < <<

<
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Continued from preceding page.

“H"-Level Output Voltage VOH3
“L"”-Level Output Voltage VL3
“H'"-Level Qutput Voltage VOHA4
»L"-Level Output Voltage VQoL4
QOutput Voltage Vss2

(doubler)

Current Dissipation ippl

Oscillation Start Voltage Vst

Oscillation Hold Voltage

Oscillation Start Time tstt
Oscillation Correction 10P
Capacitance 20pP

Vgg1=—1.35V, IgH=—2560uA, ALM, LIGHT,
CNT1, CNT2

vgg1=—1.35V, lg =250uA, ALM, LIGHT,
CNT1,CNT2

Vgg1=—1.55V, IpH=—20uA, M1-4, P14
{M1—4, P1—4: Qutput mode)
Vsgi=—1.55V, IgL =20uA, M1—4,P1-4
(M1—4, P1—4: Output mode)

Vg51=—1.35V, C1=C2=0.1uF,

fopg=32.76BkHz, Fig. 2

min
—-0.65

Vg51=—1.65V, standard watch/clock operation,
C1=C2=0.1uF, Co=Cg=20pF, Cl=2bkohm, Fig. 2

Co=Cg=20pF, Cl=25kohm, Fig. 3

VHOLD VBAK=VSS1, Co=Cg=20pF, CI=25kohm,

Fig. 2

-1.35
-1.65

vgg1=—1.56V, Co=Cg=20pF, CI=25kohm, Fig. 3

External pin
0OSCOouUT

Operation from Li Battery [1/2 bias, 1/Z duty]
Absolute Maximum Ratings at Ta=25:2°C, Vpp=0V

Maximum Supply Voltage  Vss1
Vss2
Maximum Input Voltage VIN
VINZ

Maximum Output Voltage

VBAK=VSS1 or V§s2
Vs52=V553, VBAK=VSS] or VS52
10P, OSCIN, TEST3

S1—4, M1—4, K1—4, P14, TESTT,

TEST2, INT, RES (M1—4, P1—4; {input mode)
VouTi1 TEST3, CUP2, OSCOUT

VouT? SEGOUT, COM1-2, CUP1, ALARM,

Operating Temperature
Storage Temperature

Topr
Tstg

LIGHT, CNT1, CNT2, M1—4,Pi—4
{M1—-4, P1—4: Output mode)

Allowable Operating Conditions at Ta=25:2°C, Vpp=0V

Supply Voltage VBAK
. V§s2
“H"-Level Input Voltage VIH
“L"-Level Input Voltage ViL
Operating Frequency fopg

V§52=Vss3
S1-4, K1-—-4, M1—4,P1-4, INT, RES
{M1—4, P1—4: Input mode)

Ta=—20 to +65°C

Electrical Characteristics at Ta=25:2°C, Vpp=0V

Input Resistance RIN1A
RINTB
RiNzA
RinzB
RiN3
H"-Level Output Voltage VOH1
“L"-Level Output Voltage VQL1
“H".Level Output Voltage VQOH?
"M""-Level Output Voltage VoM
“|".Level Qutput Voltage V|2

V5g2=—29V, V| =Vss2+0.4,
“|_""-Jlevel hold tr., *1, Fig. 4
Vggo=—2.9V, “L"-level pull-in

tr., *1, Fig. 4

Vg52=—2.9V, V|L=Vs52+0.4V, input mode,
“L"-level hold tr., *2, Fig. 4
Vg52=—2.9V, input mode, '|""-level
pull-intr,, *2, Fig. 4

Vggo=—2.9V, TEST1, 2, RES
Vgg2=—2.9V, loH=—0.4uA, SEGOUT
Vgs2=—2.9V, lg|=0.4uA, SEGOUT
Vgg2=—2.9V, |oHq=—4uA, COM1-2
Vgg2=-—2.8V, IpH=—4uA, Vgs2/2-0.2
10 =4uA, COM1-2

Vgg2=—2.9V, lgL=4uA, COM1-2

8
16

typ max
Vss51+0.65
Vgs1+0.2
—-25

20
—1.30
10
10 12
20 24
~4.0to0 +0.3
—4.0to +0.3

Vpak—0.3t00.3
Vgg2—-0.3t00.3

VBAK~0.3t0 0.3
Vss2—-0.3t0 0.3

min
—3.6
—3.6
-0.4

Vss2
32

min
50

200
50
200

10
—0.2

—20 to +65
—'30 1o +125

max
-1.3
-2.0

0

typ

Vgso+0.4
33

max
500

typ

2000

500

2000

300
Vggo+0.2
Vgg2/24+0.2

Vgg2+0.2

unit

pF
pF’

unit

<< <<

< <

kHz

unit
kohm

kohm

kohm

kohm

kohm

< <L

<
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Continued from preceding page.
“*‘H"-Level Output Voltage

L -Level Qutput Voltage
“H".Level Qutput Voltage
"|"-Leve! Output Voltage
“H"'-Level Qutput Voltage
~L"-Level Output Voltage

**H*'-Level Qutput Voltage

“L*"-Level Qutput Voltage

*H*"-Level Qutput Voltage

“L"-Level Output Voltage

“H*-Level Output Voltage

Output OFF Leakage
Current

Output Voltage

{halver}

Current Dissipation
Oscillation Start Voltage
Oscillation Hold Voltage

Oscillation Start Time

Oscillation Correction
Capacitance

VOH3
VoL3
VOH4
voL4
VOHS
VoLs

VOH6

VoLe

VOH7

voL7

VOHB

IOFF

Vg5
1ppl

Vstt

VHOLD VBAK=YS51=Vs52/2, Co=Cg=20pF,

tstt

10P
20P

Vgs2=—2.4V, IgH=—250uA, ALM,

CNT1, CNT2

Vggo=—2.4V, IgL=250pA, ALM,

CNT1,CNT2

Vgs2=—2.4V, IoH=—150uA, LIGHT
Vggo=—2.4V, gL =150uA, LIGHT

Vggo=—2.9V, IoH=—40uA, M1-4, P1-4

(M1—4, P1-4: Qutput mode)

Vggo=—2.9V, |gL=40uA, M1-4, P1-4

{M1—4, P1—4: Output mode)

Vggo=—2.4V,
loH=—10A
Vggo=—2.4V,
o L=40uA

Vsg2=—24V,
loH=—5uA
Vs§2=—24V,
1o L=20pA

Vggr=—2.4V,
IoH=—10uA

Vggo=—2.6VY,
VouT=Vss2

' 4
Segment lggr{’“')

Segment ISS;PM)

PAD No. 14 to 22,

57 to 64

QIP80 pin No.
3to11,43t0 50
PAD No. 23 to 34,
65 to 77

QIP80 pin No.
1210 23,51 to 63!
Segment

PAD No. 14 to 22,
57 to 64

QIPBO pin No.

3to 11,4310 50 |

Vs§2=—2.9V, C1=C2=0.1uF,
fopg=32.768kHz, Fig. b

Vggo=—2.9V, standard watch/clock operation,

min  typ max
—0.65

Vgg2+0.65
-15
Vggo+1l.b
-0.4
Vgs2+0.4
-1 -0.3

Vg5240.3 Vggo+l

-1 -03

Vs5g2+0.3 Vgg2+1

C1=C2=0.1uF, Co=Cg=20pF, Cl=25kchm, Fig. 5
Vgs1=Vss2, Co=Cg=20pF,
Ci=25kohm, Fig. 6

Cl=25kohm, Fig. &
Vgg1=Vs52=—2.9V, Co=Cg=20pF,
Ct=2bkohm, Fig. 6

External pin
QSCouUT

Operation from EXTV [1/2 bias, 1/2 duty]
Absolute Maximum Ratings at Ta=2522°C, Vpp=0V

Maximum Supply Volitage

Maximum Input Voltage

Maximum Qutput Voltage

Operating Temperature
Storage Temperature

Vssi
Vss2
ViINT
VIN2

V§82=V553

108, OSCIN, TEST3

S1-4, M1-4, K1-4, P1—4, TEST1, TESTZ,
INT, RES {(M1—4, P1—4: Input mode)}

VouT1 TEST3, CUPZ, OSCOUT

VoUT2 SEGOUT, COM1—2, CUP1, ALARM,

Topr
Tstg

LIGHT, CNT1,CNT2, M1—4, P14
{M1—4, P1—4: Output mode)

-1 ~03
1
-1.35

1.0

-1.356

—2.6
10
8 10 12

16 20 24

—4.0 10 +0.3
-4,01t0 +0.3
V551—-0.31t0 0.3
Vgg2—0.3to 0.3

Vg51-0.3100.3
Vgg2—0.3100.3

—20 10 +65
—30 to +1256

unit

MA

MA

pF
pF

unit

<K< <<

< <
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Allowable Operating Conditions at Ta=25:2°C, Vpp=0V min  typ max  unit
Supply Voltage Vss1 -3.6 -1.3 v
Vgg2  Vg52-Vss3 -36 =20 v
““H".Level Input Voltage VIH S1—-4, M1—4, K1—4, P1-4, INT, RES —-04 0 A
{M1—4, P1—-4: Input mode)
“L"-Leve! Input Voltage ViL . M Vsg2 Vsg2+0.4 v
Operation Frequency fopg Ta=—2010 65°C 32 33 kHz
Electrical Characteristics at Ta=262°C, Vpp=0V min  typ max  unit
Input Resistance RIN1A V552=—2.9V, V| =Vs52+0.4Y, 50 500 kohm
“L’"-level hold tr., *1, Fig. 4
RIN1B Vs52=—2.9V, "L'-level pull-intr,, "1, Fig. 4 200 2000 kohm
RiN2A VS525—2.9V, V|L=V852+0.4V, 50 500 kohm
input mode, *'L"-level hold tr., "2, Fig. 4
RiN28 VsS2=—2.9V, input mode, *'L"-level 200 2000 kohm
pull-intr,, *2, Fig. 4
RIN3  Vss2=—2.9V, TEST1, 2, RES 10 300 kohm
"H"-Leve! Output Voltage VOH1 Vs52=—2.9V, IgH=-0.4uA, SEGOUT -0.2 v
“L”-Level Output Voltage ~ VOL1 V§52=—2.9V, loL=0.4uA, SEGOUT Vsset0.2 Vv
“H"-L evel Output Voltage VpH2 Vs52=—2.9V, IoH=—4uA, COM1-2 —0.2 v
“M"-Level Output Voltage VoM  VSS2=—2.9V, IoH=—41A, Vggo/2-02 Vgg2/2+0.2 v
loL=4uA, COM1-2
L".Level Output Voltage VQL2 Vgg2=—2.8V, loL=4uA, COM1-2 Vggo+0.2 v
“Hr-Level Qutput Voltage VoH3 VS52=—2.4V, Ipy=—2560uA, —0.65 v
ALM, LIGHT, CNT1, CNT2
“L"-Level Qutput Voltage VQL3 V§§2=—-2.4V, IgL=250uA, Vggo+0.65 A
ALM, LIGHT, CNT1,CNT2
“H"-Level Output Voltage VpH4 Vss2=—2.9V, I[pH=—40uA, M1-4,P1-4 -04 A
(M1—4, P1~4: Output mode)
“L"-Level Output Voltage VoL4 Vs§2=—2.9V, 10L=40uA, M1-4, P14 Vggo+0.4 v
{M1-4, P1—4: Output mode)
“H"-Level Output Voltage VOHs Vs$s2=—2.4V, [Segment (Sorf") -1 -03 v
loH=—10A PAD No. 14 to 22,
“L"-Level Output Voltage VQLg Vss2=-2.4V, (57tc64 Vgg2+0.3 Vggo+1 vV
loL=40uA QIP80 pin No.
3t011,431t050
“H".Level Output Voltage VOH7 VsS2=—2.4V, [Segment (S5/PY9 ] -1 -03 \Y;
IOH=51A PAD No. 23 to 34,
“L".Level Qutput Voltage VQoL7 Vg§s2=—24V, |65t077 Vgg2+40.3 Vgso+1 Y
101L=20uA QIP80 pin No.
1210 23,5110 63
“H".Level Output Voitage VoHE VSS2=—2.4V, [Segment -1 -03 Vv
IoH=-10uA PAD No. 14 to 22,
Output OFF Leakage IoF  Vss2=—2.6V, |57 to 64 T uA
Current VouT=Vss2 |QIP80 pin No,
310 11,4310 50
QOutput Voltage Vgg1  Vgge=—2.9V, C1=C2=0.1uF, -1.35 Y
(halver} fopg=32.768kHz, Fig. 5
Current Dissipation llpp! Vgg2=—2.9V, standard watch/clock operation, 5.0 LA
C1=C2=0.1uF, Co=Cg=20pF, C1=25kohm, Fig. 5
Oscillation Start Voltage Vett Vgg1=VS552, Co=Cg=20pF, =22 A
Cl=25kohm, Fig. 6
Oscillation Hold Voltage VHOLD VBAK=VSS2, Co=Cg=20pF, C1=26kohm, Fig. 5 -2.0 Vv
Oscillation Start Time tsrt Vgg1=Vgg2=—2.9V, Co=Cg=20pF, Cl=25kohm, Fig. & 10 5
Oscillation Correction 10P External pin 8 10 12 pF
Capacitance 20P OSCouUT 16 20 24 pF



LC5805

Operation from Ag Battery [1/2 bias, 1/3 duty]
Absolute Maximum ratings at Ta=25:2°C, Vpp=0V

Maximum Supply Voltage  V§S)
V§s2  V552=Vss3
Maximum Input Voltage ViN1  51-4, M1-4, K1-4, P1-4, TEST1-3, 10F,

OSCIN, INT, RES {(M1—4, P1—4: Input mode)

Maximum Output Voltage VoyT1 TEST3, CUP2, OSCOUT, ALARM, LIGHT,

—-4.0to +0.3
-4.01to0 H0.3

Vg§1-0.310 0.3

Vgg1-0.3t0 0.3

CNT1,CNT2, M1—4, P1—4 (M1-4, P1—4: Output mode)

VouTt2 SEGOUT, COM1-=3, CUP1

Operating Temperature Topr
Storage Temperature Tstg
Allowable Operating Conditions at Ta=25:2°C, Vpp=0V min
Supply Voltage Vss1 —1.65
Vss2  Vss2=Vss3 —-3.3
“H”-Level Input Voltage ViH S1—4, M1—-4, K1—-4, P1-4, INT, RES 0.2
{M1—4, P1—4: Input mode)
“L"-Level Input Voltage ViL o " Vss1
Operating Frequency fopg Ta=—20 to +65°C 32
Electrical Characteristics at Ta=25:2°C, Vpp=0V min
Input Resistance RIN1A Vs§s1=—1.58V, V| =Vsg1+0.2V, 50
“L*"-level hold tr., “1, Fig. 1
RIN1B V8§§1=—1.55V, L "-level pull-in tr., *1, Fig. 1 200

Vgg1=—1.55V, V| =V551+0.2V, 50
input mode, ""L"-level hold tr.,*2, Fig. 1
V551=—1.55V, input mode, “'L"-level
hold tr., *2, Fig. 1

RIN2A

RiN2B 200

RiN3  Vss1=—1.55V, TESTT, 2, RES 10
“H*.Level Qutput Voltage VpH71 Vs§1=—1.65V, IgH=-0.4uA, SEGOUT 0.2
“L".Level Output Voltage VoL1 Vss1=—155V, 10L=0.4uA, SEGOUT
“H".Level Output Voltage VoH2 Vss1=—155V, IgH=—4pA, COM1-3 —0.2
“M”-Level Output Voltage Vom  Vss1=—155V, IoH=—4uA, Vegg1-0.2
loL=4uA, COM1-3
#1 ”.Level Output Voltage VpL2 Vs§s1=—1.55V, lpoL=4uA, COM1-3
“H"-Level Output Voltage VOH3 Vs§g1=—1.35V, IgH=—250uA, ALM, -0.65
LIGHT,CNT1, CNT2
“L*-Level Qutput Voltage VpL3 Vss1=—1.35V, IgL=260uA, ALM,
LIGHT, CNT1, CNT2
“H'-Level Output Voltage VoH4 VSs1=—155V, IgH=-20uA, M1-4,P1-4 -0.2
{(M1—4, P1—4: Qutput mode)
“L".Level Output Voltage VoLa V§g1=—155V, lo1 =20uA, M1-4,P1-4
{iM1—4, P1—4: Output mode)
Output Voltage Vgg2  Vgg1=—1.35V, C1=C2=0.1xF,
(doubler) fopg=32.768kHz, Fig. 2
Current Dissipation Hippl Vss1=—1.55V, standard watch/clock operation,
C1=C2=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig. 2
Qscillation Start Voltage Vet Co=Cg=20pF, Ci=25kohm, Fig. 3 —1.35
Oscillation Hold Voltage VHOLD VBAK=VSS1. Co=Cg=20pF, ~1.65
Cl=26kohm, Fig. 2
Oscillation Start Time ~ tstt vgg1=—1.35V, Co=Cg=20pF,
Cl=25kohm, Fig. 3
Oscillation Correction 10P External pin 8
Capacitance 20P OSCOouUT 16

Vgg2—-0.3100.3

—20 to +65
—30to+125
typ max

—1.30
2.4
0]
Vgs1+0.2
33
typ max
500
2000
500
2000
300
Vgge+0.2
Vg51+0.2
Vggo+0.2
Vgg1+0.65
Vg§1+0.2
-25

2.0
-1.30
10
10 12
20 24

unit

unit

kHz

unit
kohm

kohm
kohm

kohm

kohm

< < << <

< <

LA

<

pF
pF
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Operation from Li Battery [1/2 bias, 1/3 duty]

Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V unit
Maximum Supply Voltage Vsg1 VBAK=VSSt or Vss2 —4.0to +0.3 \
V8S2  Vggp=Vgg3, VBAK=VSST or Vgs? —4.0to +0.3 v
Maximum Input Voltage VN1 10P, OSCIN, TEST3 Veak—0.31t00.3 v
ViN?  51-4,M1-4,K1-4,P1-4, TEST1, TEST2, Vgsy—0.310 0.3 A
INT, RES {M1-4, P1—4: Input mode)
Maximum Output Voltage VoyT1 TEST3, CUP2, OSCOUT Vaak—0.3100.3 vV
VouT? SEGOUT, COM1--3, CUP1, ALARM, Vggr—0.3t00.3 v
LIGHT, CNT1,CNT2, M1—4,P1-4
(M1—4, P1—4: Output mode)
Operation Temperature Topt, —20 to +65 °c
Storage Temperature Tstg —3010 +126 °c
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min typ max unit
Supply Voltage VBAK —-36 -1.3 v
Vss2  Vss2=Vss3 ~-3.6 -2.0 v
*"H*'-Level Input Voltage ViH S1-4, K1—4, M1-4, P1-4, INT RES ~0.4 0 v
{M1—4, P1—4: Input mode)
“L"-Level Input Voltage VIL " o Vg2 Vgg2+0.4 v
Operating Frequency fopg  Ta=—20to +65°C 32 33  kHz
Electrical Characteristics at Ta=252°C, Vpp=0V min typ max  unit
Input Resistance RINTA Vs§g2=—2.9V, V| =Vg52+0.4V, 50 500 kohm
“L*"-level hold tr., *1, Fig. 4
RIN1B VsS2=—2.2V, “L"-level pull-intr., 1, Fig. 4 200 2000 kohm
Ryn2A VS§2=—2.9V, V(L=V552+0.4V, input mode, 50 500 kohm
“L"-level hold tr., *2, Fig. 4
RiN2B Vs§52=—2.8V, input mode, 200 2000 kohm
“L'"level pull-in tr., *2, Fig. 4
RIN3  Vsg2=—2.9V, TEST1, 2, RES 10 300 kohm
“H"-Level Qutput Voltage VOH7 Vss2=—2.9V, loH=—0.4uA, SEGOUT -0.2 v
“L"-Level Output Voltage VQL1 Vs§s2=—2.9V, lgi=04uA, SEGOUT Vgg2+0.2 v
“H'".Level Qutput Voltage VoH2 Vs§s52=—2.9V, IgH=—4uA, COM1-3 ~0.2 v
“M”-Level Output Voltage Vom  Vs§2=-2.9V, IgH=—4uA, Vggo/2-0.2 Vgg2/240.2 v
lpL=4uA, COM1-3
“L"Level Qutput Voltage VQor2 Vss2=—2.9V, lgoL=4uA, COM1-3 Vggo+0.2 A
“H"-Level Qutput Voltage VpH3 VSs2=—2.4V, lgH=—250uA, —0.65 v
ALM, CNT1, CNT2
"L"-Level Qutput Voltage VpL3 Vsse=—2.4V, lg=250uA, ALM, Vgg2+0.65 \'
CNT1,CNT2
“H"-Level Qutput Voltage VQH4 Vss2=—2.4V, IoH=—150uA, LIGHT -15 Y
“L".Level Qutput Voltage Vo4 Vsgp=—2.4V, |g|=1B0uA, LIGHT Vggo+1.6 \Y
“H".Leve! Output Voltage VOH5 Vs§2=—2.9V, |oH=—40uA, M1-4,P1-4 —-0.4 v
{M1—4, P1—4: OQutput mode)
“L".Level Qutput Voltage VL5 Vs§§2=-2.9V, IoH=40uA, M1-4, P1-4 Vggo+0.4 v
{M1-4, P1—4: Output mode)
“H".Level Output Voltage VOHB VSS2=—2.4V, [Segment {5o/P"" -1 -03 )
loH=—10uA PAD No. 14 to 22,
“{ ".Level QOutput Voltage V(OLg Vss2=—2.4V, 571064 Vgg2+0.3 Vgga+1 v
1oL =40uA Q!P80 pin No.
3t0 11,4310 50
H"-Level Output Voltage VOH7 Vs§§2=—2.4V, ([Segment (357P"%) ] -1 -03 v
IpH=-buA PAD No. 23 to 34,
“L".Levei Output Voltage VL7 Vsse=—24V, [65to77 Vggo+0.3 Vggo+i v
loL=20uA QIP80 pin No.
1210 23,51 to 63
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Continued from preceding page.
“'H*"-Level Output Voltage

Qutput OFF 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,

min  typ max

VoHs Vss2=—2.4V, [Segment -1 =03
IOH=—10pA  [PAD No. 14 to0 22, )
I0FF  Vs$2=—26V, |57 1064 1

VouT=Vss2 | QIP8O pin No.
3to 11, 43 10 50

Vgg1  Vsge=—2.9V, C1=C2=0.1uF, —-1.35
fopg=32.768kHz
lippl Vss2=—2.9V, standard watch/clock operation, 1.0

C1=C2=0.1uF, Co=Cg=20pF, C1=25kohm, Fig. b
Vst Vgs1=Vss2, Co=Cg=20pF,Ci=25kohm, Fig. 6 —1.35

VHOLD VBAK=VS51=V5§52/2, Co=Cg=20pF, -26
Cl=25kohm, Fig. 5

tstt Vgg1=Vgs2=—2.9V, Co=Cg=20pF, 10
C)=25kohm, Fig. 6

10P External pin 8 10 12

20P OSCOUT 18 20 24

1/3 duty]

Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum Cutput Voltage

Vs§31 —-4010+0.3

Vsg2  V§s2=Ves3 —4.0t0 +0.3

Vin1  10P, OSCIN, TEST3 Vgg1—0.3100.3

Vinz  S1-4, M1-4, K1-4,P1-4, TEST1, TEST2, Vgs52—-0.3t00.3
INT, RES {(M1—4, P1—4: Input mode)

VouTi TEST3, CUP2, OSCOUT Vgg1—0.3t0 0.3

VouTt2 SEGOUT, COM1-3, CUP1, ALARM, Vg52-0.31t0 0.3

LIGHT, CNT1, CNT2, M1—4,P1-4
{M1—4, P1—4: Output mode)

Operating Temperature Topr —20 to 65
Storage Temperature Tstg —30to +126
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min typ max
Supply Voltage Vss1 -36 =1.3
Vgs2  V§s2=Vss3 -38 -20

"H"'-Level Input Voltage VIH S1-4, M1—4, K1-4, P1-4, INT, RES -0.4 0

{M1—~4, P1—4: Input mode}

"L "-Level Input Voltage ViL " o V52 Vsg2+0.4
Operating Frequancy fopg  Ta=—20to +65°C 32 33
Electrical Characteristics at Ta=2512°C, Vpp=0V min  typ max
Input Resistance RIN1A VS§s§2=—2.9V, V|| =V552+0.4Y, 50 500
“L".level hold tr., *1, Fig. 4
RINTB Vs52=—2.8V, L -level pull-in tr., *1, Fig. 4 200 2000
RiN2a Vss2=—2.9V, Vi =Vgs2+0.4V, input mode, 50 500
“L"-level hold tr., *1, Fig. 4
RIN2B V552=—2.9V, input mode, 200 2000
L"-level tr., *1, Fig, 4
RIN3  Vss2=—29V,TEST1, 2, RES 10 300
“H*-Level Output Voltage VM7 VS§§2=—2.9V, [gn=—0.4uA, SEGOUT 0.2
“L"-Level Output Voltage VQL1 Vss2=—2.9V, I =0.4uA, SEGOUT Vgg2+0.2
“H"-Level Qutput Voltage VoH?2 VS§52=—2.9V, loH=—4uA, COM1-3 —0.2
“M”-Level Output Voltage Vom  VSS2=—2.9V, IoH=—4UA, Vgg2/2-0.2 Vgg2/240.2
IoL=4uA, COM1-3
“L"-Leve! Qutput Voltage VQL2 Vss2=—2.9V,1gL=4uA, COM1-3 Vgg+0.2
“H"-Level Qutput Voltage VoH3 Vss§2=—2.4V, IgH=—260uA, -0.65
ALM, LIGHT, CNT1, CNT2
"L"-Level Qutput Voltage

VoL3 Vsse=—2.4V, 10| =250uA Vggo+0.65
AlM LIGHT CNT1 CNT? P

unit

HA

HA

pF
pF

unit

<< <<

< <

kHz

unit
kohm

kohm
kohm

......
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Continued from preceding page.

“H"”-Level Output Voltage
“L ""-Level Output Voltage
"“H"-Level Qutput Voltage

“L"-Level Output Voltage

“H"-Level Output Voltage

“L"-Level Qutput Voltage

"H"-Level Qutput Voltage

QOutput OFF Leakage
Current

Output Voltage
{halver)
Current Dissipation

Oscillation Start Voltage
Oscillation Hold Voltage
Oscillation Start Time

Oscillation Correction
Capaci_tance

VOH4
VoL4
VOH6

VoLsé

VOH7?

VoL7

VOH86

lOFF

Vss1
lipp!

Vstt

VHOLD VBAK=VSs2, Co=Cg=20pF, Cl=25kohm, Fig. &

Tstt

10P
20P

Vss2=—2.9V, |IgH=—40pA, M1-4, P14

{M1—4, P1—4: Dutput mode)

Vs52=—2.9V, I =40uA, M1-4,P1-4

{M1—4, P1—4: Qutput mode}

Vggz=—24V,
IO0H=—10uA
Vggo=—2.4V,
IO L=4CuA

Vgg2=—2.4V,
IoH=—5uA
Vsg2=—2.4V,
o L=20uA

Vss2=—2 .4V,
loH=—10uA

Vggo=—2.6V,
VouT=Vss2

Segment (S5iF"
PAD No. 14 to 22,
57 to 64

Q1P80 pin No.
(3t0 11,43 t050

PAD No. 23 ta 34,
65 to 77

QIP80 pin No.
L1210 23,51 t0 63
[ Segment

PAD No. 14 to 22,
57 to 64

QIP80 pin Na.

f Segment (O51PUY)

| 3t0 11,43 t0 50

Vggo=—29V, C1=C2=0.1uF,

fopg=32.768k Hz
V5g2=—2.9V, standard watch/clock operation,
C1=C2=0.1uF, Co=Cg=20pF, CI=25kchm, Fig. 5

min typ max
-0.4

Vgg2+0.4
-1 03
Vgg2+0.3  Vgga+l
-1 -03

Vg52+0.3 Vggot]

V§51=Vgs?2, Co=Cg=20pF, CI=26kohm, Fig. 6 —2.2

Vgg1=Vgg2=—2.9V, Co=Cg=20pF,
Cl=25kohm, Fig. 6

External pin
0sSCouUT

Operation from Ag Battery [1/3 bias, 1/3 duty]
Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum Output Voltage

Operating Temperature
Storage Temperature

Allowable Operating Conditions at Ta=2512°C, Vpp=0V

Supply Voltage

“H'"-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

Vss1
Vss2
vss3
VINT

VouT?2 SEGOUT, COM1, COM2, COM3, CUP1

Topr
Tstg

Vsst
Vss2
Vss3
ViH

ViL
fopg

S1-4, M1—-4, K1-4, P1—4, TEST1-3,

-t -03
1
~1.35
5.0
—-2.0
10

8 10 12

—4,0to +0.3
—4.010 +0.3
—-5.5 to +0.3
Vgg1—0.31t0 0.3

10P, QSCIN, INT, RES (M1—4, P1--4: Input mode}
VouTi TEST3, CUP2, OSCOUT, ALARM,
LIGHT, CNT1, CNT2, M1—4, Pi—4
(M1—4, P1—4: Output mode)

S1-4, M1-4, K1-4, P1-4, INT, RES

(M1—4, P1—-4: Input mode)

I

i

Ta=—20 to +65°C

Vg51—0.3t0 0.3

Vg53—-0.3100.3
—20 to +65
—30 1o +125

min typ max

-1.65 -1.30
-3.3 -2.4
—~4,95 -37
-02 0
Vssi Vss1+0.2

32 33

unit

LA

pF
pF

unit

< < < <<

O0<

unit

<< <<

<

kHz
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Electrical Characteristics at Ta=25+2°C, Vpp=0V min  typ max  unit
Input Resistance RiN1A VSS1=—1.55V, V|L=V551+.2V, 50 500 kohm
“1'"|evel hold tr., *1, Fig. 7
RIN1B VS§§1=—1.55V, "L level pull-in tr., *1,Fig.7 200 2000 kohm
RINZA V§S1=—155V, V|L=Vss1+0.2V, input mode, 50 500 kohm
“'L""-leve! hold tr., *2, Fig. 7 '
RiN2B Vs51=—1.58V, input mode, “L"-level 200 2000 kohm
pull-in tr., *2, Fig. 7
RiN3  Vss1=—1.55V, TEST1, 2, RES 10 300 kohm
“H”.Level Output Voltage VoH1 VsS1=—1.65V, ioH=-0.4uA, SEGOUT -D.2 A
“M1”-Level Qutput Voltage Vom1-1(Vss1=—1.55V, I0H=—0.4;1A.) Vgg1—0.2 Vgg1+0.2 v
*M2"-Level Output Voltage VOmM2-1 15 =0.4uA, SEGOUT Vggo—0.2 Vgg2+0.2 vV
“| " Level Qutput Voltage VoL1 Vs81=—155V, o =—0.4uA, SEGOUT Vg53-0.2 Vgg3+0.2 Vv
“H".Level Output Voltage VQH2 V5s1=—1.556V, IoH=—4uA, -0.2 Vv
COM1, COM2, COM3
M17'-Level Qutput Voltage V0M1-2(Vss1=—~1.55v, loL=4uA, ) Vss1—0.2 Vgg1+0.2 Vv
“M2'"-Level Qutput Voltage Vom2-2MQH=—4uA, COM1, COM2, COM3 Vgg—0.2 Vgg2+0.2 A
#L".Level Qutput Voltage VoL2 Vs$S1=—1.585V, lpL=4uA, COM1-3 Vgg3+0.2 Vv
“H"-Level Qutput Voltage VpOH3 Vss1=—1.35V, |oH=—250uA, —0.65 Vv
ALM, LIGHT, CNT1, CNT2
“L".Level Output Voltage VpoL3 Vssi=—1.35V, |01 =250uA, ALM, LIGHT Vgg1+0.65 v
CNT1, CNT2
“H".Level Output Voltage VOH4 V§s$1=—1.55V, IoH=—20uA, M1-4, P14 -0.2 A
{M1—4, P1—4: Qutput mode)
“L"-Level Qutput Voltage Vor4 Vss1=—155V, gL=20uA, Vgg1+0.2 Vv
(M1—4, P1—4: Qutput mode)
Qutput Voltage Vss2 (Vs51=—1.35V, C1 to C3=0.1uF, =25 ")
Vgs3 (fopg=32.768kHz, Fig. 8 ) -3.75 \Y
Current Dissipation iippl Vgs1=—1.65V, standard watch/clock operation, 35 HA
C1 to C3=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig. 8
Oscillation Start Voltage Vtt Co=Cg=20pF, Cl=25kohm, Fig. 9 —-1.35 A%
Oscillation Hold Voltage VHOLD VBAK=VSS1, Co=Cg=20pF, —1.65 —-1.30 Vv
Cl=25kohm, Fig. 8
Oscillation Start Time tstt Vgg1=—1.38V, Co=Cg=20pF, Ct=28kohm, Fig. 9 10 5
Oscillation Correction 10P External pin 8 10 12 pF
Capacitance 20P 0OsSCOoUT 16 20 24 pF
Operating from Li Battery [1/3 bias, 1/3 duty]
Absolute Maximum Ratings at Ta=252°C, Vpp=0V unit
Maximum Supply Voltage Vss1 VBAK=VSS1 or VS52 —4.0 to +0.3 \Y
Vgg2 VBAK=VSS1 or VS52 ) —4,0to +0.3 Vv
Vggs  VBAK=VSS? or Vgs2 —5.5 to +0.3 v
Maximum Input Voltage VIN1 10P, OSCIN, TEST3 VBAK—0.31t0 0.3 v
ViN? 514, M1-4, K1—4, P1—-4, TEST1, TESTZ, Vgg2—-0.3100.3 A
INT, RES {M1—4, P1—4: input mode)
Maximum Output Voltage VouTy TEST3, OSCOUT Veak—0.3t0 0.3 Y
VouT2 ALARM, LIGHT, CNT1, CNT2, M1-—4, Vggp—0.3t0 0.3 A
P1—4, CUP2 (M1—4, P1—4: Qutput mode)
VouTa SEGOUT 1-64, COM1 to COM3, CUP1 Vg53—-0.3t00.3 v
Operating Temperature Topr —20 to +65 °C

Storage Temperature Tstg —30to +125 c
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Allowable Operating Conditions at Ta=25:2°C, Vpp=0V, min  typ max  unit
Supply Voltage VBAK —3.6 -1.3 \Y
Vggo ‘ -36 -2.0 v
VSS3  V§53=V552+Vsst -5.0 -39 v
“H"-Level Input Voltage VIH S1—4, M1-4, Ki—4,P1-4, INT, RES 0.4 0 A
(M1—4, P1—4: Input mode}
“L"-Level Input Voltage ViL “ " Vg2 Vsg2+0.4 Y
Operating Frequency fopg Ta=—20 to +65°C 32 33 kHz
Electrical Characteristics at Ta=25+2°C, Vpp=0Vv min  typ max  unit
Input Resistance RiIN1A Vsg2=—2.9V, V| =Vg52+0.4V, 50 500 kohm
L ".|evel hold tr., *1, Fig. 10
"RIN1B VS§§2=-2.9V, “'L"-level pull-intr,, "1, Fig. 10 200 2000 kohm
RIN2A VS§S2=—2.9V, Vi =Vgg2+0.4V, input mode, 50 500 kohm
*L'"-level hold tr., *2, Fig. 10
RiN2B Vg§52=--2.9V, input mode, ““L""-leve! 200 2000 kohm
pull-in tr., *2, Fig. 10
RiNa  Vss2=—29V, TESTI, 2, RES 10 300 kohm
*H’"-Level Output Voltage VQH1 V§52=—2.8V, IgH=~0.4uA, SEGOUT -0.2 A"
“M1"”-Level Output Voltage VOpM1-1,V552=—2.9V, IOH=—0.4uA,) 1/2Vg52—-0.2 1/2Vg52+0.2 v
*M2''-Level Output Voltage VOM2-1[IO L=0.4uA, SEGOUT Vgge—0.2 Vgg210.2 v
“L"-Level Quiput Voltage Vo1 VS§§2=—2.9V, loL=0.4uA, SEGOUT Vgg3+0.2 V
“H"-Level Output Voltage VQOH?2 Vss2=—2.9V, lgH=—4uA, COM1-3 -0.2 v
“M1""-Level Output Voltage V0M1.2(V332=—2.9V, 1oH=—4uA ) 1/2Vgg2—0.2  1/2Vgg2+0.2 A
“M2"'-Level Output Voltage Vom2-2ioL=4uA, COM1, COM2, COM3 Vgg2—0.2 Vs52+0.2 v
“L"-Level Qutput Voltage Vo2 Vsg2=—2.9V, lgL=4uA, COM1-3 : Vsg3+0.2 v
“H".Level Output Voltage VQOH3 Vss2=—2.4V, lgH=—250uA, ALM, CNT1, CNT2 -0.65 v
“L"-Level Qutput Voltage VL3 Vsg2=—2.4V, | =260uA, ALM, CNT1, CNT2 Vg54+0.65 v
“H*"-Level Qutput Voltage VOH4 Vssz=—24V, IoH=-150uA, LIGHT -1.5 v
“L"-Level Output Voltage VL4 Vs52=—2.4V,loL=150uA, LIGHT Vgg2+1.5 v
“H"-Level Qutput Voltage VgQH5 Vsg2=—2.9V, Ioy=—40upA, M1—4,P1-4 —0.4 A
{M1—4, P1—4: Output mode)
“L"-Level Qutput Voltage VL5 Vs52=—2.9V, IgL=40uA, M1-4,P1-4 Vgga+04 .V
(M1—4, P1—4: Qutput mode}
“H"-Level Output Voltage VOHE Vss2=—2.4V, [Segment {S31PU0 -1 -03 \
IQH=—10uA PAD No. 14 t0 22,
“|"-Level Qutput Voltage VQoLE Vs52=—2.4V, |57 to64 Vgg2+0.3 Vggo+i Vv
loL=40uA QIP80 pin No.
3to11,43t050 )
“H"-Level Output Voltage VQH7 V§52=—2.4V, [Segment (581U ] -1 —0.3 Y
IoH=—51A PAD No. 23 to 34,
“L"-Level Output Voltage VQL7 VsS2=—2.4V, |65to 77 Vgs2+0.3 Vgga+1 v
loL=20uA QIP80 pin No.
12 t0 23,51 to 63 ;
“H'-Level Output Voltage VgHg Vs52=—2.4V, [Segment -1 =03 A
loH=—10uA PAD No, 14 10 22,
Output OFF Leakage IoFF Vss2=—2.6V, |57 to64 1 uA
Cuttent VouT=Vss2? QIP80 pin No.
31t011,43t050 ,
Output Voltage Vgsl [Vs§2=—2.9V, C1 1o C4=0.1uF, -1.35 Y
vggy fopg=32.768kHz, Fig. 11 —-4.1 \'
Current Dissipation Ilpp] Vsgg2=-2.9V, standard watch/clock operation, 2.0 A
C1 to C4=0.1uF, Co=Cg=20pF, C1=250kohm, Fig. 11
Oscillation Start Voltage Vstt Vg51=V§52, Co=Cg=20pF, -1.35 v

C1=250kohm, Fig. 12
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Continued from preceding page.
Oscillation Hold Voltage

"~ Oscillation Start Time

QOsciltation Correction
Capacitance

VHOLD VBAK=V551=V§52/2, Co=Cg=20pF,
Cl1=250kohm, Fig. 11

tstt Vs52=—2.9V, V§51=Vss2, Co=Cg=20pF,
Ct=25kohm, Fig. 12

10P External pin

20P  OSCOUT

Operation from EXTV [1/3 bias, 1/3 duty]
Absolute Maximum Ratings at Ta=26+2°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum Qutput Voltage

Operating Temperature
Storage Temperature

Vss1

Vss2

Vss3

ViN1  10P, OSCIN, TEST3

ViN? 514, M1-4,K1-4,P1-4, TESTI, 2,
INT, RES (M1—4, P1—4: Input mode)

VouT1 TEST3, OSCOUT

VouT2 ALRM, LIGHT, CNT1, CNT2, M1—4,
P1-4, CUP2 {(M1—4, P1—4: Output mode}

VouT3 SEGOUT1-64, COM1 to COM3, CUP1

Topr

Tstg

Allowable Operating Conditions at Ta=25:2°C, Vpp=0V,

Supply Voltage

*'H*'-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

Vssi1

Vgs2

Vss3  V§§3=Vss2+Vsst

VIH 514, M1-4, K1—4, INT, RES
(M1—4, P1—4: Input mode}

ViL " "

fopg Ta=—20 1o +65°C

Electrical Characteristics at Ta=25+2°C, Vpp=0V

Input Resistance

"H"-Level Output Voltage
M1 Level Output Voltage
*M2’’-Level Output Voltage
L*"-Level Qutput Voltage
*H"-Leve! Output Voltage

“'M1""-Level Qutput Voltage
*M2"'-Level Output Voltage
“L*"-Level Output Voltage
“*H"-Level Output Voltage
“L.""-Leve! Output Voltage

“H4'"-Leve! Output Voltage

**L*"-Level Output Voltage

min  typ max
-2.6

10

8 10 12

—4,0 to +0.3
~4.0to+0.3
—5510+0.3
Vgg1-0.3t00.3
Vg51—0.3to 0.3

Vgg1—0.3t0 0.3
Vg52—0.3t0 0.3

Vgg3—0.310 0.3
—20 to +65
—30to +125

min  typ max

—-36 -1.3
—-36 —20
-5.0 -3.8
—~0.4 0

Vgg2 Vss2+0.4
32 33

min  typ max

RINTA Vs§2=—2.9V, V| =Vgg2+0.4V, 50 500
“."-leve! hold tr., *1, Fig. 10

RiN1B VSS§2=—2.9V, “L"-level pull-intr., *1, Fig. 10 200 2000

RiN2A VSS2=—2.9V, V|1 =Vg52+0.4V, input mode, 50 500
“L"-level hold tr., *2, Fig. 10

RiN2B VSS2=—2.9V, input mode, L""-level 200 2000
pull-intr., *2, Fig. 10

RIN3 Vss2=—2.9V, TEST1, 2, RES 10 300

VOH1 VS52=—2.9V, IoH=—0.4uA, SEGOUT -0.2

V0M1.1(V332=—2.9V, 10 H=—0.4uA,) 1/2vgg2—0.2  1/2Vgg52+0.2

Vomz-11o=0.4uA, SEGOUT Vggo—0.2 Vgga+0.2

VoLt Vsg2=—2.9V, o =0.4uA, SEGOUT

VOH2 Vs§s2=—-2.9V, IgH=—4uA,
COM1, COM2, COM3

Vgg3+0.2
—0.2

V0M1-2Q/ssz=—2-9V. IoH=—4uA, ) 1/2Vggo-0.2  1/2Vg52+0.2

Vomz-21oL=4¢A, COM1, COM2, COM3

VOH3 Vs552=—2.4V, IoH=—2501A,
ALM, LIGHT, CNT1,CNT2

VOoL3 Vssz=—2.4V, 1o =250pA,
ALM, LIGHT, CNT1, CNT2

VoH4 Vss2=—2.9V, loy=—40uA, M1-4,P1-4
{M1-4, P1—4: Qutput mode)

VoLa Vss2=—2.9V, loL=40:A, M1-4,P1-4
(M1—4, P1—4: Qutput mode}

Vggp—0.2 Vgg+0.2
VoL? Vs§2=—29V, o =4uA, COM1, COM2, COM3

Vggo+0.2

-0.65
Vg52+0.65

—0.4
Vsso+0.4

unit

< <

O0<

unit

< < <<

<

kHz

unit
kohm

kohm
kohm

kohm
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Continued from preceding page.

**H"-Level Qutput Voltage

“L"-Level Qutput Voltage

""H*"-L.evel Qutput Voltage

“L"-Level Output Voltage

““H"-Level Output Volitage

Output OFF Leakage
Current

Output Voltage
Current Dissipation
Oscillation Start Voltage

Oscillation Hold Voitge
Oscillation Start Time

Oscillation Correction
Capacitance

min  typ max
VOH6 Vs52=—2.4V, [Segment (S4PUY ) -1 —0.3
I0H=—10&A PAD No. 14 10 22,
VoLe Vss2=—24V, |571t064 Vg52+0.3 Vggo+1
Ig =40uA QIPBO pin No.
(3ta 11,43 1050
VOH7 VSs2=—2.4V, [Segment (S5FPUY -1 -0.3
loH=—buA PAD No. 23 to 34,
VoL7 Vss2=-2.4V, |6bto77 Vgg2+0.3 Vsga+1
loL=20uA QIP80 pin No.
112 10 23,51 to 63
VOHE Vs§2=—2.4V, {Segment ] -1 =03
IoH=~10uA PAD No. 14 to 22,
loFF Vsg2=—2.8V, |57to64 1
VouT=Vss2 QP80 pin No.
3t 11,4310 50 |
Vss1 [V332=—2.9V, Clto C4=0.1,uF,} -1.35
Vggz \fopg=32.768kHz, Fig. 11 4.1
lippl  Vss2=—2.9V, standard watch/clock operation, 5.0
C1 to C4=0.1uF, Co=Cg=20pF, Ct=250kohm, Fig. 11
Vst Vgg1=Vsg2, Co=Cg=20pF, -2.2
Ci=25kobm, Fig. 12
VHOLD VBAK=VSS2, Co=Cg=20pF, Cl=2bkohm, Fig. 11 ~2.0
tstt V§52=—2.9V, Vg51=Vgs2, Co=Cg=20pF, 0
Cl=2bkohm, Fig. 12
10P External pin 8 10 12
20P QscouT 16

*1 S§1.82 83- 54 INT- K1. K2- K3- K4
*2 M1.M2. M3. M4 P1- P2 P3. P4

20 24

unit

pF
pF
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>

Apply by
programming.

¥ssl

Input configuration of
S1—-4, M1—-4, K1—4, P1—4, INT

_|_°"?‘ VLD > J_
oy cue Gs5C N _I
T eum T oscom

V552 vss1

Fig. 1

Qutput voltage, current dissipation,

Fig. 2
oscillation hold voltage test circuit

[ JED
YOO e mj T '
O—E,UELPZ put  O5COUT

Vss? ¥ss)

I

Oscillation start voltage,
oscillation start time, frequency
stahility test circuit

Fig. 3

Apply by
programming.

¥552
{nput configuration of
S$1-4, M1-4, K1-4, P1-4, INT

'IE'IF‘ cuel “L’

Low
T |curz

| VS50

Fig. 4

¥
H
—

O5C IN |
DUT  oscout
vas2

L

Fig.5 Output voltage, current dissipation,
oscillation hold voltage test circuit

[ 0p |
BT
0sC IN ,
{8 1 escour .‘
sz 'S
1

Fig. 6 Oscillation start voltage,
oscillation start time, frequency
stability test circuit

]

Unit { capacitance: F)

]

Apply by
programming.
¥s51
Fig. 7 Input configuration of
S$1—4, M1—-4, K1—4, P1-4, INT
J_%l‘ | wp 1. i
1= e 05sC m.j
ST | Toidcupz  pur  oscour ‘.[
0.
¥ Y552 vssy  mak
|

Fig. 8 Output voltage, current dissipation,
oscillation hold voltage test circuit

[ Dp -
YO0 ose 1n 1
cuP T
O—or ClP2 DUT OSCOUT
Yez ¥ssy
[

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

Apply by

programming.

¥ss52
Input configuration of

Fig. 10
S1-4, M1-4, K1-4, P14, INT

b o
oﬁ‘l-[t_ﬁ_&;%

VLD mcm% J_
D:II;J asc ouT

yss2
Fig. 11 Output voltage, current dissipation,
oscillation hold voltage test circuit

}—

CJ
g

_.._...6._..|

[ op_L L
YO g5 N i

o— S our oscoutl T
vsa oS!

[

Fig. 12 Oscillation start voltage,
oscillation start tirme, frequency
stability test circuit
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DO-T— —Cg
}rj L|} V00 osc N2 |
= T
O] COM 1
E{] OUT  gseour |
¥
1 vssa 551
¥s52 [

Fig. 13 Input configuration of

Fig. 15 Oscillation start voltage,
S1—-4, M1-4, K1—4, P1—4, INT

oscillation start time, frequency
stability test circuit

ouT

[ _I_cﬂ
VOO osc v —{20P
= =
oscout L1
Vg8

V552
[

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

Unit ( capacitance: F)

M No products described 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 ar property loss.

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

@ Accept full responsibility and indemnify and defend SANYQ ELEGCTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all therr 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 SANYQ ELECTRIC CO, LTD, its affiliates, subsidiaries and distrbutors or any of
their officars and employees jointly or severally.

B Information (including circuit diagrams and circuit parameters) herain is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and refiable, but no guarantees

are made or implied regerding its use or any infringements of intellectual property rights or other rights of
third parties.
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INSTRUCTION SET OF LC5805

Summary of LC5805 Instructions

Symbol Desctiption Symbol Daesctiption Symbol Description
AC : Accurmulator E/SF ; Interrupt/switch selecy flag CSTF : Chrono start flag
ACn ! Accumulator BCF : Bakup flag CMF . Chrono mods flag
CF : Carry flag SCFn : Start condition flag n CDF : Chrono data decoder flag
op : Data Pointer PDF : Pull-down flag ™ : Timer
DPF : Data pointer flag HQF : Halt request flag L : LCD Jatch
sP : Strobe pointer HEFn  : Halt release enable flag () : Contents
PC : Program counter HRFn : Halt release request flag X : Transfer direction, result
[P )] : Contents of port { cc : Chrono counter v : AND
Rx : Memory of address x LSF : Lap sample flag : OR .
Rxn : Memory-bit n of address x LPF : Lap mode flag ¥ : Exclusive OR
tEFn : Interrupt enable flag n
H Instructicn code
£ Status
£y Mnemonic D15 D14 D13 D12 D11 D1p Dg Dg Function Descriptian flag to be
£3 focted
o D7 Dg Ds D4 Da Dz Dy Dg atioet
CLA Clear AC ] 1 o] 1 1 0 1 0 |AC=0 Tha AC contents are claarad.
o 0 0 0 O @& 0 O
RACE Reset GF 1 1 1 0 1 1 4] 1] CF=~0 The CF contents sre clearad. CF
o0 0 0 ¢ 0 0 0 1 [ERFILI
SCF Set CF 1 1 1 g 1 0 0 0 |CF=-1 The CF it sat. CF
0 0 0 0 0.0 0 t [SSFI
Y - The memory {Rx) contants ars losded
MRW ¥, X Move Ax 10 o ! ! 0 0 e 2 Y1 | AC.Ry - (R o the AC snd working register {Ry).
Working Register By | Yo Xg X5 X4 X3 X2 X1 Xo
MWR X, Y Move Working 0 1 1 V] 0 1 Y2 Yy |AC Rx-1Ry] The working ragicter (Ry) contants ara
Icaded to the AC and memary (Ax),
Register Ay to Ry Yo Xg X5 X4 X3 X2 X1 Xo
- | SRO X Shift Right Rx & 0 1 1 o 1 0 O 0 |Rxn, ACn - [Rxn+1)| The memory (Rx} contenws are shifted
[ right and O is toaded to the MSB, The
H MS8=0 0 Xg X5 X4 Xa X2 X1 Xo |R=3 AC3 -0 same contants ars Josded 10 the AC.
.g. SRI X Shift Right Ax & o 1 1 0 1 0] 0 1 Axn, ACp ~ (Axn+1) | The memory (Rx} contsnts wra hifted
E right and 1 is loaded 10 tha MSB. The
5 MSB=1 0 Xg X§ X4 X3 X2 ®{ Xp | RAx3 ACz—1 $@me contants are Josded to the AC.
'g SL0 X Shift Left Rx & 4] ] 1 Q 1 o 1 1] Rxn, ACn — (Axn-1} | The memary (Rx} contents are shifted
£ fett and O is Jonded to the LSB, The
g LSB=0 0 Xg X5 X4 X3 X2 X1 X0 |Rxp. ACo=0 same contents are loaded 10 the AC,
{5 |suix Shift Left Rx & 0 1 1 0 1 0 1 1 |Rxn ACn- (Axnd} | The memory {Rx) contsnw sre shifted
g left and 1 is loaded to the LSB. The
E LSB=1 0 Xg X5 X4 X3 X2 X1 Xp{Rxp, ACg-1 sme contents are loaded 10 the AC.
£ |[RAR X Raotate Right Rx o 1 LI I | 1 0 0 {RAxn, ACn ~ [Rxn+1}} The memory {Rx} contents sre rotsted
2 right.  The yame contents are loaded to
H 0 Xg X5 X4 X3 X2 X1 Xp |Rxa, AC3- Rxg the AC.
5
£ [RAL X Rotate Left Rx Q t 1 L | 1 1 0 | Bxn, ACn ~ {Axn1) 1 The memory (AX) contents ara rotated
H Isft, The weme contents are loaded to
& 0 Xg X5 X4 X3 X2 X1 Xp | Rxg ACo-—Rx3 the AC.
2 [marF x Move CF & WRF 0 1 1 1 ] 1 0 O |AC Rx={CF) The CF., content are loaded 1o the
H AC and memory [Ax).
g 1o AC & Rx Q0 Xg X5 X4 X3 X2 X1 X0
g AC, Rx bit Contants
E 3 CF
| < AP R
1
; .
MRA X Move Ax to CF [v] 1] 0 1] 1 1 1 1 CF —-(Fh() The mamory [Rx} contents are loaded
1o the CF. Bit hae the soma
’ & WRF Xg Xg X4 X3 X3 Xy Xp correspondence as for MAF X,
ADC X Add AC to Rx 0 1 0 0 0 0 O O [AC- (RAx)+ACI Ths memory IAx} AC. CF contents | CF
. are binary-pdched and the result s loaded
- with CF 0 Xg X5 X4 X3 X2 X1 XQ +(CF} 10 the AC,
<
2 |apct x Add AC to Rx 0 1 0 0 0 0 © 1 [AC Rx-=(Rx)+|AC}| The memary (Ax), AC. CF contens | CF
E ) are binary-sdded and tha rasult s losded
g with CF 0 Xg X5 X4 X3 X2 X1 X0 +[CF) to the AC, Ax,
g |sBCx Subtract AC ¢ 1 0 0 0 0 1 0 |AC =(R:+AC The AC, CF contents mre binary wb- | CF
£ ) tracted from the memory {Rx] contents
§ from Rx with CF 0 Xg X5 X4 X3 X2 ¥{ Xp +(CF) and the result i ptaced in the AC,
5BC* X Subtract AC 0 1 4] [} [+ 4] 1 1 AC - [Rx)+{AC) The AC, CF contanty are binery sub- CF
. tracted from tha memory {Rx) contents
from Rx with CF 0 Xg X5 X4 X3 X2 X7 X0 +{CF) snd the result Js plsced In the AC, Rax.
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€ Instruction code
2 St
Eg Mnemonic D15 D14 D13 D12 D11 Do Dg Dg Function Description flag to be
i aifected
i Dy Dg Dg Dg D3 Dz Dy Dg
0 1 0 o ¢} 1 0 0 | AC— (Rx]+{AC) The memary [Rx), AC contenm are CF
ADD X A0d AC 1o Rix binary-added and the result is 1oaded to
Xg Xg X4 X3 X2 Xq Xg the AC.
ADD* X Add AC to Rx 0 1 o 0 o 1 ¢ 1 | AC, Rx — [Rx)+{AC) The memory (Rx), AC conwnu are CF
binary-sdded and the result is Insded to
0 Xg Xg Xg X3 X2 Xy Xp the AC, Rx.
SUB X Subtract AC 6 1 0 0 0 1 1 0 [AC-IAHADH The AC contents are blnery wibtracted | CF
fram the memory [Rx] cantents and the
from Rx 0 Xg X5 Xq X3 Xz X1 Xp result is placed In the AC.
SUB® X Subract AC 4] 1 0o 0 0 1 1 1 AC, Rx = (Rx}H{AT)+1| The AC contents ore binery subtracted CF
fram the memory (Rx) contents end the
from Rx 0 Xg Xg X4 X3 Xz X1 Xp resull hs placed in the AC, Ax.
1 ¢ 0 1 0 0 0 |AC-{Ax)HAC] The memary [(Ax), AC contenn sre
ADN X Add AC 1o Ax o binary-sddsd and ths rasutt is loaded to
0 Xg Xg Xaq X3 %Xz X1 Xp the AC,
ADN® X Add AC to Rx 0 1 0o o0 1 [/ ] 1 AC, Rx - {Rx)J+{AC) The memory [Rx}, AC contents ore
. binary-added and the rasult is loaded t¢
0 Xg X5 X4 Xz X2 X1 Xg tha AC, Rx.
1 AC = [RIAIAL) The memory (Rx) contsnts snd AC
AND X And AC to Rx 0 ! 0 o ! 0 © ¢ " contants sre ANDed and the rewlt s
0 X X5 X4 X3 X2 X1 Xp loaded to the AC.
Rx ~ AlA The memory (Ax] contents and AC
AND* X And AC 1o Ax o 1 o o t 0 1 1 | AC, Rx ~ (Ax}AIAC) e e oy () contents and 4G
0 Xg X5 X4 X3 X3 X1 Xp loaded to the AC, Rx.
i 1 o 0 1 1 0 0 | AC - [RxIW{AC) The memory (Rx), AC contents are
EOR X Exclusive of 0 sxclusive-OFsd and the result is loaded
AC 1o Rx 0 Xg X5 Xa X3 X2 Xy Xp to the AC.
EQR* X Exclusive or [1] 1 a o 1 1 +] 1 AC, Rx = (Rx)¥AC) The memory (Rx}, AC contents ara
excluslve-OFsd and the result is loaded
AC 10 Rx 0 Xg Xg X4 X3 X2 X3 Xp to ths AC, Rx.
1 1 0 ] AC = (RXIVIAL) Tha memory [Rx), AC contents are
OR % OR AC 1o Ax ° ! 0 ° ! ORad and the result is loaded to the AC.
0 Xg Xg X4 X3 X2 X1 Xg
- - The memory (Ax), AC contents sre
OR* X OR AC 1o Rx o 1 o o 1 1 1 1 | AC, Rx — {Rx]VIAC) ORwd and tha result ls losded to the AC,
0 Xg Xg %4 X3 X2 X1 Xp Rax,
« | ADCI X, Y Add Immediate o 1 0 1 0 0 0 0| AC—{AxHY+[CF) The memory [Rx) comenu, Y, CF CF
£ CONtants are hln;rg-lddod and the result
T i F.| ¥a ¥ Y3 ¥p Xz X2 X1 X in loaded to the AC.
E date to Rx with C 2 2 ' o 3 2 1 0 Tha relation batwean abiolute pddress of
i data memory {Ax) and X is s follow:
£ Absolute sddress=X H+70H
s
B
&
. i 1 1 0 0 0 1| AC Rx-=[Ax)+Y+{CF) The memaory (Rx) contonts, ¥ ars CF
ADCI* X, ¥ | Add Immediate 0 0 e o Taenied
data to Rx with CF Y3 Y2 Yq Yg X3 X2 Xy X to the AC, Rx.
SBCI X, Y Subtract Immediate [ 0 1 0 1 0 0 1 0 | AC—(AxM+Y+{CF] Immediate data Y and the CF contents are CF
" binery subtracted from the memory {Ax)
dete B CF from Rx | Y3 Y2 Y1 Yo X3 X2 Xq Xg contants and the result is placed In the AC.
SBCI® X, Y | Subtractimmediate | 0 1 0 1 0 0 1 1 | AC Ax— {RxbY+ICF} mmedists datayand the CF contancpars | CF
contents ang the result i placed in the
data B CF fromRx | Ya Y2 ¥4 Yg X3 X2 X1 Xg . Ax.
' H - The memory (RAx) contents and Y are CF
ADDI X, ¥ Add Immediate 0 1 0 1 0 1 0 0 | AC— (Ax}+Y Bty oied g the remrt s 1osded 19
dota to Ax ¥3 Yz Y1 Yp Xa Xz X9 Xp the AC.
ADDI® X, ¥ | Add immediste o 1 0 1 0 1 o0 1 AC, Rx = (Rx)+Y The memory [Fx) contenw and Y sre CF
binary-sdded and tha result is loaded 1o
data to Rx Y3 Y2 Y1 Ygp X3 Xz X7 Xp the AC, Rx.
SUBI X, Y Subtract Immediate | © 1 0 1 0 1 1 0 | AC—~ [Rx)+¥+1 Immediate deta ¥ is binary subtrected CF
' from the memory (Rx} contents and the
cats from Ax ¥3 Yp Y1 Yp X3 X2 X1 Xp ragult ix placed in the AC.
SUBI* X, Y | Subtract Immediate 0 1 0 1 1] 1 1 1 AC, Rx = {Rx)+¥+1 Immediste dats Y is binsry subtrected CF
. C from the memory |Rx] contants and the
data from Rx Y3 Y2 Y1 Yo X3 X2 Xy Xg rasult s placed n the AC, Ax.
ADNI X, Y Add Immedipte 0 1 0 1 0 0 0| AC-(RAxl+Y The memory (Rx) contents and ¥ are
binary-added and the result is foaded to
data to Ax Y1 Y2 Y1 Yp X3 Xz X3 Xp the AC,
ADNI* X, ¥ | Add Immediate 0 1 0 1 1 @ 0 1 }ACRx=I[Rxi+Y The memory (Ax) contents and Y are
binary-added and the resuit is loaded 10
data ta Rx ¥3 Yz Yi Yp X3 Xz X9 Xp the AC, Rx, ]
1 1 0 1 0 |AC= [RXIANY The memory (AK] contents and Y Bre
ANDI X, Y [ And immaediste c 1 0 ANDed snd the result is losded to the
data to Rx Y3 Yz Yy Yo X3 Xz X1 Xp AC.
. , i 0 1 1] 1 1 o 1 1 AC, Rx ~ (Rx}AY The msmory [Rx) contents snd Y are
ANDI® X, ¥ , And Immedists ANDod and tha rasult is loaded to the
deta to Rx ¥3 Y2 Yy Yp Xa X2 X1 Xp AC, Rx.
7 1 1] 0 AC = {AxIVY The memory {Ax| contents end Y ara
EORIX, Y Exclusiva Or o 1+ 0 1 1 axciusive-Ofed and the result Is Icaded
Y 1o Ax ¥3 Yo ¥y Yp X3 X2 X1 Xo 1o the AC.
- - A4 Ths memory (Ax) contant and Y arag
EORI® X, Y | Exclusive Or o 1 0 ! 1 ! 0 ! AC, Rx - {Rx)v sxclusive-ORed and the result is loaded
¥ to Rx Y3 Y2 Y1 Yo X3 X2 X1 Xg to the AC, Rx,
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CPU conzrol instructions

relaasad.

in mat,

1] An Interruptis sccepted,

2] Tha signal change wecifled by the SSW [natruction it
wpplied to port §, K,

A} The helt relesss condition

Whan an Interrupt It sccepted (o raleass the halt mode, the
hait mode retumns by sxscuting the RTS instruction mfter
complation of interrupt service.

ified by the §IC instruction

c Instruction code
.o Status
5% Mnemonic D15 014 D13 D92 093 Dyp Dg Dp Function Description fisg 10 be
€ affacted
6 Dy Dg Dg Dy D3 D2 Dy Dp
i 1 ] 1 1 1 1 -0 [ AC~ (RxiVY The memory (Ax) contents and ¥ ae
_|PRIX.Y | Orimmediate ° OFied and the result is Ioaded to the AC,
56 data to Ax Y3 Y2 Y1 Yp X3 X2 X1 Xg
'gs . . 1 f's) 1 1 1 1 1 AC, Rx - [Rx)VY Tha mamory (Ax) contents and Y sre
3% ORI*X. ¥ Or Immadiate o QORed and the result is loaded to the AC,
c= dam 10 Rx Y3 Y2 Yy ¥Yp X3 Xz X1 Xg Fx.
MDPL X Move DPL to Rx 0 1 1 t 1] 1 ] 1 AC, Ax — {(DPL) The DPL conients sre losced to 1he
memory (A},
0 Xg X5 X4 X3 X2 X1 Xp
MDPH X Meve DPH to Rx 4] 1 1 ] (0] 1 1 0 AC, RAx = [DPH} Tne DPH contents are losded to the AC
and memory {Ax]),
1 Xg X5 Xa X3 X2 X1 Xo
MADH X Move Rx to DPH 0 1 1 o 1 o 1 OPH, AC = [Rx) The memory (Rx} contsnis are losded
to the AC and DPH. {If the DPF i1 ket
with X~00H to €FH, the memory (Ax)
! Xe X5 Xa X3 Xz X1 o contants are not (owded o tha DPH.)
MADL X Move Ax 1o OPL 0 1 1 0 1 1 DPL, AC - {Rx]) The memory IRk} contents are losded to
the AC and DPL. (11 the DPF is st with
1 Xg X5 X4 X3 Xz XV Xp X=00H ta B6FH, tha memory [Rx!
content sre not loaded to the DPL.|
MASBE X Movae Strobe Pointer [h] 1 1 4] 1 4] 1 +] SP, AC = (Rx) The mamory {Rx| contants are Ioeded
to the AC and SP.
1 Xg X5 Xq4 X3 Xz Xy Xg
2|SFI X Sat Fleg 1 Group 1 1 4] 1 0 Xy Xg Ths flag corrssponding to the das
a spucifled with X9 to X0 is sat.
g X7 Xg X5 X4 X3 X2 X1 Xp .
E Data of X3 to X0 | Xge=1| X9 Xz:'l_ _ SEF
'c Cimtruction tobe §  SOF | SCEX | &
::Q -T-cmuud SCF | SCEX | sCT1
-':i Dats of X9 to X0 X4-_1 _)is:‘l- | )(_5=_1 N _X1=1__
t inatruntion to be SFPD| COMD1{COMD2 | SDPF
E %31, Uned for test,
g Xgo1, Xgel
w -
2IRFI X Resat Fleg 1 Group 1 1 1 0 1 1 Xg Xg Esch flag in reset corrasponding to SF 1. CF
o DFF
8 Xy Xg Xg X4 X3 X2 X1 Xp
c
‘o |SF2 X Set Fiag 2 Group 1 1 1 1 0 ¢ X x The flag corrssponding ta the tate
:- ~ g ~a spacified with X8 to X0 is se-, BCF
2 X7 Xg X5 Xa X3 X2 X1 Xg CMF
Doats of X8 to X0 xo=1| X1=1] Xa=11X3=1{x4=1} CDF
truction to ba soHF 1 [ SoHF 2| sBak | Lon |00} PDF
Deta of X8 ta X0 %5=1[ Xg=1| x7=1fxg=Ijxg=1] HQF
InithusBon 058~ | 5ppF 1| sPOF2{sPDF4|SPDFE|SCT 2
RF2 X Rosat Flag 2 Group 1 1 1 1 0 1 Xg Xg Each {lag In resat corrmponding to SF2,
X7 Xg Xg Xa X3z X2 X1 Xp
SDPF Set DPF 1 1 1 0 ] 0 0 DPF - 1 The OPF is sat. The mamory sddren DPF
it specified with the DP. 11 the
1 0o 0o o o 0 © instruction code wsddrews I 704 10
FFH,  the  Imstruction code  sddren
praveils.
=5F1 BOH
RDPF Reset DPF T 1T 1 e 1 DPF =0 The DPF i resst, DPF
1 0 0 0 0 © =RF1 8dH
STA X Store AC to Rx 0 1 1 1 ] 1 1 1 RAx =~ [AC} The AC contenu sre loeded to the
g mamaory {Rx),
g . T X6 X5 X4 X3 Xz X3 X0
‘E LOS X, O Load AC with Daw 0 1 1 1 1 D3 Dy Dy|ACAx=D Immediate dats D is loaded 10 the AC
£ and memory (Ax],
4 & Store AC 1o Ax Do Xg X5 X4 X3 X2 X1 Xg
2 LDA X Load AC from Rx 0 1 1 4] 1 0 0 0| AC-(Rx} "I:':Anclmnrv {Rx) eontenty are loaded to
1 Xg Xp X4 X3 X2 X1 Xp
T .
HAL HALT ! 1 1 ! ! 1 ! The operation of CPU in stopped,
0 0 0 0O 0O 0 D O The following 3 conditions ceuss the halt mode to be
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§ Instruction coda
3 Status
22 Mnemonic D15 D14 D913 D12 D11 Do Dg Dg Function Deseription flag to ba
wa sflected
L D7 Dg Ds Dg D3 D2 Dt Dp
SSW X Set Switch State’ 1 1 1 o o 0 0 O [ The dote specitied by X ceuser the hait moda to ba relessed.’
0 0 Xg X4 X3 X2 X1 Xg | Thesignal changs ot port S, K It specified.
X0 ~ X5 Xp=1 x1=1 X2=1 X3=1
Fsfgnarehsngeat | oy | 6n | e 1T o T
| input part” 1| 52 8 54
X0 ~ X5 x4=1 Xg=1
Signal chanpe m Fall signal ot one Rise algnal st one
input port of K1 1o K4 of K1 to K4
SIC X Set/Reset Interupt 1 1 1 1 1 0 1 Xg|Xo~Xg Operation IEFg.a
Ensble FI X X2 X1 X Xp=1| The IEF3 is set so that Interrupt 3 {overitow from
nagie Fleg 7 X6 X5 X4 X3 X2 X1 Xo 0 the divider] is accopted. HEF .3
E/SF
Xq=1] The IEF2 s st s0 that Interrupt 2 {overflow from
the CC) is accepted.
Tha IEFQ
X2=1| The IEF1 is st so that interrupt 1 [underflow w3 are
trom the TM) ln sccapted.
X3=1| The IEFQ Is sst s that interrupt O {mode shown Interrrupt s
below! is accepted. wccepted.
1) Signal changs st port § specified by the S5W.
2} Signat changs at port K specitied by the 55w,
3) Riss signe! changs st exterral Intarrupt pln
INT.
Refor ta tha operstion for XB=1 slso.
X4=1| The HEF3 ks sst s0 that overfiow from the
divider causes the halt mode to be relessed.
XE=11 The HEF2 Is sat yo that overflow from the CC
causes the halt mode to be reesed,
g
€ Xg=1] The HEF1 Is 1ot so that undertiow from the T™
2 cause the halt mods to be relssssd,
E
E X7=1| The HEFO In sat 00 that the helt made h relessd
when the rise signal change In applied 1o INT. In
E this cans Xg must be 0.
2
(3}
Xg=1| For X3=1, port §/X is sslected at XB=1 [E/SF
301 INT Is nalecied at X8=0 (E/SF resat}.
In the cese of X7=1, Xpmurt be 1.
SiC* X 1 1 1 1 1t 1 0 Only X0 to X3 of the SIC Instructlon sre
significent.
0 0 0 0 X3 X2 X1 Xp ¥4 to X8 remain unattected,
MSB X Move SCF & BCF '] 1 1 1 ] 1 Q 1 | 'AC, Bx =~ SCFy~3 Tha SCF1 10 3 and BCF contsnt
nré loaded to the AC mand memory
to AC & Rx 1 Xg X5 Xa X3 X2 X1 Xp BCF Rxl,
Tha AC contents and the meaning of bit alter sxecution of
thin inrtruction are s followa:
Bit (t--=- BCF: *"1" »t the backup mode
Bit 1 -~~ SCF1: “1" when the hait mode is relemsed by the
tignal change pt port K
Bit 2~ SCF2: “1" when the hait mode i1 relssed by the
SCF4to 7
Bit 3 -—- SCF3: “1" whan tha halt mods in relsssed by the
signat change at port 5
MSC X Move SCF to [+] 1 1 ] 0 1 1 [v] AC, Rx—SCF4~7 Tha SCF4 to 7 contents are loaded tor
the AC and mamary (Rx}.
AC & Rx 0 Xg X5 X4 X3 X2 X1 Xp
Yhe AC contents and the meaning of bit after execution of
this instruction are as follows:
Casa where the corrasponding bitie *'1"".
Bit 0~ SCF4: The halt moda is ralamsed by overflow from
the divider.
Bit 1 -~ SCF5: The halt mode is released by overilow from
the CC.
Bit 2~ SCFB: The halt mode is relaated by underflow
the TM,
Bit 3 SCF?: The hslt mods ix relassed by the signal
change at INT,
‘The SIC instruction it used to specify thar tha INT/port
S, K.TM, CC, divider should be specified for intarrupt service,
hatt releasa, or no operation.
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€ Instruction code
“g Status
E%} Mremonic D15 D14 D13 D12 D1y D1g Dg Dg Function Description flag'ta be
B Hacted
Lk D7 Dg Ds D4 D3 D2 D1 Do .
NOP No Operation o ¢ 0 0 0 0 0
a 0 9 o 0 0 0 0
N ight ON 1 1 1 1 hi RAF The Light Qut pin is mada active and the
Lo Light o ¢ o o Set Light & halt recuast fisg (HRQ) s tet to cousa HQF
0 0 o 1 ] 0 ] 0 the halt mods to be entered.
£ =SF2 18H
:é; LOFF Light OFF 1 1 1 1 0 1 0 O [ Reset Light& HQF | The Light Out pin is mede nonsctive| HOF
£ and the HAQ iy reset.
3 o 0 o 1 1 0 0 0 |=AFZ 18H
E SBAK Set Back-up Mode 1 1 1 1 0 © 0 0 Vgsz is spplied to the logic unit ot the | BCF
5 Li battery power swpply moda. The
& 0 0 [v] 0 0 1 0 [v] inverter size of the oscillator is appro-
ximstely doubled at the Ag. Li battary,
EXTV power suppty mods.
=SF2 4
RBAK RAeset Back-up 1 1 1 ] o] The backup mode is releasad. BCF
Mode 6 0 0 0 1 0 SRF2 4
MCD X Move Chrono Counter, [ 1 1 1 0 AC Fxm— (CC) Tha CC contents ars lcaded to tha AC
' and memory (Ax|,
Dats to AC & Rx 1 Xg X5 X4 X3 X2 X1 Xg
MCF X Move Chrono Flag Q 1 1 1 0 1 D 1 AC.Ax=—CMF,CSTF | The contants of sech flag are loaded to
the AC and memory [Ax).
to AC & Rx 0 Xg X5 X4 X3 X2 X{ X0
The AC contents after axecution of this instruction are st
follows:
Bit 0-—- LSF: 1" st the CC overflow moce at LPF=1.
LPF: 1" at the isp mods.
CSTF: 1" a1t the chrono stert mode,
- CMF: 1" a1 the chrono mode.
ccc Clear CC 1 1 1 1 1 0 0 (cc—-o LSF
o 0 1 o 0o o0 1 0 | L$F—-0
RLP Reset LPF 1 1 1 1 1 1 0 0 [LPFec The lap moda is relesad. LPF
o 1 0 0 0 0 © O |PLC 040H
» | &SP Chrono Stop 1 1 1 1 1 1 0 0 [gsTFe-0 1/10C wmcond pules is inhibited from [CSTF
H being aplied to the CC.
H 1 0O 0 0o 0o 0 0 O PLC 0BOH
£
z|csT Chrono Start t 1 r 1 1 1 e CSTF+1 1/100 vecond pulse is opplied to the CC.
£ 6 0 0 0 0 0 0 0] =PLCIOOH
6 | scEx Sat CC External 1 1 1 3] 1 0 Q 1] The CC input connectad 1o K4 pin,
instead of 17100 pulse,
{nput Mode 0 0 1) ] o 0 ] o At the initial moda the CC input is
connected 10 1/100 pulss.
=5F1.2
RCEX Reset CC External 1 1 10 1 0 0 The CC input is conected 1t 14100
puise.
tnput Moda o 0 o 0o 0 0 =RF1.2
SCHF X Set Chrono Flag 1 1 1 1 o0 0 o0 0 |CMF = 1 {at Xg=1) | The CMF snd CDF are set. When tha | CMF
CMF is 81, the chrong start/stop, lan/
0 0 0 0 [« 0 X9 Xg [COF =~ 1 lstX1=1) lap release mode can be controlled by | CDF
the signal at port § or the dedicated -
= Ona of SF2 Inttruction.  When the COF is zat, tha |41 the initlal
date decoder is connected to the CC. mods the
CMF and
COF ara
retat,
RCHE X Reset Chrono Flag 1 1 1 ] 1 @ 0 [CMF 0O (at Xp=1) | The CMF snd COF are reset. CMF
0 0 0 0 0 0 Xy Xg|[cOF- 0 iarxi=2 CDF
= Ons of BF2
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H Instruction cods
T L Stetus
28 Mremanic D15 D14 D13 D12D11 D10 Dy D8 Function Description flag to be
& affecied
Ep D7 Dg Ds D4 D3 D3 Dy Dg
IPP X Input Port P 10 o 1 1 1 o 0 0 1 Rx, AC+[P{P]] The input dets st Input/output port P
is loaded to the AC snd mamery (Rx|.
AC & Rx T Xg X5 Xa X3 Xz X1 Xp
IPS X Input Port S to 1} 1 1 1 9 0 0 0| Ax AC- [P[S)) Tha input data at input port S is Joaded
to the AC snd memory [Rx).
AC & Rx 0 Xg X5 X4 X3 Xz X1 Xo
IPM. X Input Port M to ¢ 1 1 1 0 0 0 0] Bx AC—[P(M) The input data w1 inputioutput port M
is loaded to the AT and memory {Rx}.
AC & Rx 1 Xg X5 X4 X3 X2 X1 Xp
1PK X Input Port K to 4] 1 1 i 0 0 ] ¥ Rx, AC - [P(K}] The input dats at input port X ls loaded
1o the AC and mamory {Ax).
AC & Rx 0 Xg X5 Xg X3 X2 X1 Xo
OPP X Output Rx to o 0 0 ¢ ©o 0o 0 0 [PIP)] = Rx The memory [Ax) contants ara loaded
| P,
Port P 1 Xg X5 X4 X3 X2 X1 Xo 1o Input/outut port
OPM X Output Ax to 0O 0 0 0 1 1 1 1| [PMI«Rx The memory (Rx) contents are Ioaded
te inputfoutput port M.
Part M 0 Xg X5 X4 X3 X2 X1 Xp
SCT1 Set CNT QUT 1 1 1 1 o 1 0o 0 0 Tha CNT1 OUT pin is mads sctive (ON],
o 0 o o 0 1 Q0 O |=B8F1 4
RCT1 Reset CNT OUT 1 1 1 [/ 1 o 0 '(I'hu CNT4 OUT pin i¥ made nonsctive
OFF).
0 0 0 0 0 1 0 O | =RF1 4
5CT2 Set CNT OUT 2 1 1 1 0 0 1 0 Tha CNT2 OUT pin i» mada active (ON).
O 0 0 0 0 0 0 0 |=SF2200H
RCT2 Reset CNT QUT 2 1 1 1 t o 1 1 0 E;F?NT: OUT pin i mads nonactive
. 0 0 0 0 0 0 0 O |=RF2200H ’
2 |sLeT Sat Light 1 1 1 1 0 0 0 0 The LIGHT OUT pin is made sctivs
g [ON). (Refsr to the LON instruction.)
H o 0 90 1 0 0 0 0 |=SF210H
g RLGT Reset Light 1 1 1 T 0 1 4 0 The LIGHT QUT pin ls made nonactive
_ {QFF). [Refer to the LOFF instruction.}
é o 0o 9 1 0 © 0 O |=RF210H
§ SAS X Set Alarm Sound 1 1 1 1 0 0 Xg The weveform epecified by Xg 1 Xg is delivared at the Alarm
= Ot pin.
X7 X6 X5 X4 X3 X2 X1 X0 X7-Xp Xp=1| X1=1] X2=1| Xa3=1 Xq=1
Enabla Signal 32Hz | 16Hz | 8Hz 4Hz 2Hz
X7~Xo X5=1 | XgR7=1| XX 7=1| XgX7=1 | XX =1
Ensbie Signal 1Hz 1kHz | 2kHz | 4kHzx o le]
) At Xg=1 the signal spacified by Xg. X7 Is enabled.
RAS HAeset Alarm 1 1 1 ] 1 a 1] 1] ':'6\; .‘)\I-rm Qut pin Is made nonactive
Fl..
Sound 0 0 0 0 0 0 O 0)=SA50
COMD X Change to 1 1 [+ 1 0 0o 0@ Input/output port M or P is changed to | COMD
tha output mode, At tha initial mode
Ouput Mode 0 Xy Xg 0 0 0 O 0 |=OneofsF1 the port is in the input mode. X=1,
X=2, ¥=3 correspond to port M, port P,
port M, P raspectively.
CIMD X Change 1o 1 1 1 4] 1 | o 0 Inputfoutput port M or P is changed 10 | COMD
input port.
Input Mode 0 X9 Xp 0 0 0 © == One of RF1
SPDF X Set PDF 1 ] 1 1 0 ¢ 0 X PDF~-1 The pull-down MOS transistor at the | PDF
corrasponding input port is turned ON.
X2 X1 X0 0 0 o 0 O
==0ne of §F2
! Xg ™~ X3 Xo=1 [ Xq=1| X2=1| Xa=1
Corresponding port s M K, INT P
RPDF X Resat PDF 1 1 1 1 o 1 X3| PDF -0 PDF
X2 Xy Xp 0 0 © 0 | =Oneof AF2
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& Instruction code
T Status
2g Mnemanlc D15 D14 D13 012011 D1p D9 Dg Funetion Daseription flag 10 ba
g fHecied
ga D7 Dg Ds D4 D3 Dz Dy Dg #fect
WRTY, X Write Ax 1o LCD 0 0 0 0 Ya vy Y2 ¥t The memory {Ax) contants ary Ioaded 1o
the LCD latch {Ly} through ths data
Latch {Ly) Yo X6 X5 X4 X3 Xz X1 X0 | v=06H, 01H, 1EM, 1FH | decoder. For DPF=1, X=00H to BFH,
causes & diffarent instruc. | the address of Ry is specified by DP; the
tionto oceur.  For input/ | addrass of Ly is specified by SP.
output af the data decoder,
" rafer to page 60,
]
g
g
£
g [wRB Y. X | Write Rx ta LCD O 0 0 1 Y4 Y3 Y2 ¥y Sama s WRT X, Y. Output dews "
] 16 “h" corresponding to input date of
B Latch (L} Yo X6 X5 X4 X3 X2 X1 Xpo Sama as sbove, the data O decoder are sl) O,
o
=
WRCY, X Write Ax to LCD ¢ 0 1 0 Y4 Y3 Y2 Y1 | For input/output of the | Same ac WRT X, ¥ except inputioutput
data decoder, refar o | of the date decoder.
Latch (LY) Yo Xg X5 X4 X3 X2 X1 X0 | pegeso.
WRP Y, X Write Ax to LCD o0 0 1 T Yg ¥3 Y2 Y1 | For inputfoutput of the | Seme as WRT X, Y except input/output
dats decoder, refer to | of the data dscodar,
Latch {Ly} Yo Xg X5 X4 X2 X2 X1 X0 { pags 0.
JMP X Jump 1 1 0 0 O X10 Xg Xg | PC10~PCH~ X19~X0| The data wecified by X10 to Xo i
|ended to the PC to produce sn uncondi-
Xy X6 X5 X4 X3 X2 X1 Xo tianal jump.
BABO X Branch on AC 1T 0 0 0 0 Xqig Xg Xg |PCI0~PCE ~ X10~X0| 1 bit 0 of the AC is "17,  Jump ocsurs.
f =0, the PC ik i d +1.
bit @ High X7 X§ X5 Xq X3 X2 X1 Xg |if ACg="1, : o FC T incramants
BAB1 X Branch on AC 1 ¢ o0 o0 1 X10 Xg XB | PC10~PCO = X10~X0| 1t bit 1 of the AC s “1", a jump oceurs.
. . . 1f 0" the PC i» incramented +1.
bit 1 High X7 Xg X5 X4 X3 X2 X1 X |ifAC="t,
BAB2X Branch on AC 1 0 0 v 0 X0 Xg Xg [PC10~PCO~ X10~X0| i bit 2 of the AC is “1", & Jump occurn.
. . 1£"G”, the PC |e incremented +1.
H bit 2 High X7 Xg6 X5 X4 X3 X2 Xt Xg |if ACz="1,
% [BAB3I X Branch on AC 1.0 0 1 1 Xig Xg Xg |PC10-PCO = X10-X0| 1f bit 3 of tha AC is 1", 8 jump cccurr,
E i i 110, tha PC in incremented +1,
2 bit 3 High X7 Xg X5 X4 X3 X2 X1 Xp [if AC3="1,
g BANZ X Branch on AC 1 0 1 0 0 X Xg Xg |PC10~PCO~X10-Xg | ! the AC is not D", & Jump occurs. If
= 0", the PC I ingremented +1.
not Zero X7 X6 X5 X4 X3 X2 X1 Xo |if ACx0
BAZ X Branch on AC 1 o 1 1 0 Xq0 X9 X8 |PC10-PCo = X10~X0 | If the AC 15 "0", & Jump occurs. IF nat
0", the PG is incremented +1,
Zaro K7 X X5 X4 X3 X2 X1 Xg [if AC=O
BCNH X Branch on CF 1 o 1 0 1 Xjyg Xg Xg |PC1g~PCo ~ X10~Xp] If the GF is “0", & jump occure. 1§ "1,
the PC in incramanted +1,
not High Xy Xg X5 Xg X3 Xz Xy Xpg |if CFx1
BCH X Branch on CF High 1 0 1 1 1 Xqg Xg Xg | PC1g~PCp ~ Xqg~Xg/[ If the CF is 1", a jump ocours. 110",
3 the PC is Incramentad +1.
X7 Xg Xp Xq Xg Xz X1 Xg [ifCF=1 .
e [CALL X Call S8ubroutine 1 1 0 0 1 Xy9 Xg Xg |STACK = {PC}+1 A wubroutine Is callad,
a
'E X7 Xg Xg X4 X3 Xz X1 Xg [PCyo~PCp - X10~Xp
g RTS Aetwurn from 1 1 0 1 0 0 0 0 |PC—I(STACK) A return from a subroutine occuri.
E Subroutine ¢ 0o 0o 0 O 0O O O
E | POP POP the stack 1 1 o0 1 1 0 0 O The stack pointar is popped —1.
4 C 0 0 0D 0D 0 0 0
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H instructlon code
T _ Descrinti Statuz
28 ‘Mnemonic D15 D014 D13 D12041 D10 Dg DB Function sscription f1ag to be
25 Dy 0g D5 D4 D3 D2 Dy Dgp sffected
STM X Set Timer 1 1 1 0 ©0 1 Xg Xg |For the relotlor between| The dots specified by X9 to X0 i
X domm and time serting, | lceded to tha TM to start the TM.
X7 XE X5 X4 X3 )(2 x4 X | referta page .
RTM Reset Timer 1 1 1 1 1 1 o o0 Tha TM stops oparating. When using the
TM to rolesse the helt mode, this int-
0o 0o 0 0 0 1 [+] =PLC 4 ruction Is exscuted to stop the TM and
to resst tha halt ralesss request signal.
Whan tha timér interrupt is accepted,
ths TM stops operating sutomatically.
SFPD Set High Frequency 1 1 [¢] 0 0 Ovarflow signal from the divider is
- changed from 2Hz to 4Hz. When wiatch
Pre-Divider Qver 0 0 0 0 count Is bated on this 2Hz/4He signei,
this instruction must be axecuted so thet
Flow Mode no arror oceury in watch operation,
=SF1 TOH
RFPD Reset High Frequency | 1 1 1 0 1 0 Overflow signal from the divider is
g changad from 4Hz to 2Hz. At tha initial
- Pre-Divider Qver 0 0 0 0 0 0 moda 2Hx in sat,
[
£ Flow Mode =RAF1 10H
g
5 |PLC X Putse Contral 1 1 1 1 1 1 0 Xg The pulss cerrssponding to the dets HRFp-3
g secified by Xg 10 Xg is panaratad.
X7 Xg X5 X4 X3 X2 X1 Xg
Xo~Xg Made sfter exscution of instruction
Xo=1 Halt releasa request flag HAF3 causad by overflow
from tha divider is revet,
X1=1 Halt relense request fiag HAFZ causad by overflow
from tha CC iy reget. :
X2=1 Halt ralesse request flag HRF1 coused by cverflow
from the TM™ in resst.
X3=1 Halt ralesse request 1lag HAFQ caused by tha signal at
inputport S, K ar INT is reset.
X4=1 The last 6 bits of the divider (15 bita) sro reser. When
axpcuting this Instruction, Xp must be et to jat b
X5=1 The CC and LSF ere clesred, Whan sxecuting this
irstruction, X1 must be sat to “1”. Sams m tha CCC
ingtruction, )
Xg=1 Same as the RLP instruction,
X7=1 Sama 81 the CSP instruction.
Xg=1 Samas as the CST instruction.

Nots) 4Hz of the S5FPD, AFPD instructlons i for tha chip {LCEBOBF/EBISF) whose cyets tima s 2444,
BHz is for the-chip {LC5B05G/5880G) whoss cycle time is 122,
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Input/Output of data decoder at WRT instruction execution mode

Input Output data
data a b c d e f g h
0 1 1 1 1 1 1 0 0
1 0 1 1 0 0 1] 0 0
2 1 1 0 1 1 1] 1 0
3 1 1 1 1 0 0 1 0
4 0 1 1 0 0 1 1 0
5 1 0 1 1 0 1 1 0
6 1 D 1 1 1 1 1 0
7 1 1 1 ] 0 0 0 0
8 1 1 1 1 1 1 1 0
9 1 1 1 1 0 1 i 0
A/B 1 0 0 1 1 1 1 0
Cc/D 0 0 0 0 o] 0 1 0
E/F 0 0 0 0 0] o 0 0

Input/output of data decoder at WRC instruction execution mode

Input Output data
data a b c d e f g9 h
0 0 0 0 0 0 0 0 1
1 0 1 0 0] 0 0 0 0
2 0 0 0 1 0 0, 0 0
3 0 0 1 0 o 0 0 0
4 0 0 0 0 0 1 0 0
5 0 0 0 0 0 0 1 0
6 0 0 0 0 1 0 0 0
7 1 0 0 0 0 0 0 0
B~F 0 0 0 0 0 0 0 0

Input/output of data decoder WRP instruction execution mode

neut | (Rxo) | (Rx1) | {Rx2) | (Rx3) |(AC0) [{AC1) [iAC2) [iACa)
Quiput [ 4 b c d e f g h

Data specified by Xg to X and set time at STM instruction execution mode

Set value . .
X9 X8 X7 X6 X5 X4 X3 X2 X1 X0 Set time (s o)
0 00 0O O 0!0 0 O 0O 244
0 0]O 0 0 0'0D O O 1 488
0 0lo0 0 0 0:/0 O 1 O 732
f ; S {
1. 1,1 1 1 111 1 0 1 249512
1. 11 1.1 1,1 1.1 0 249756
LA T D A B B B 250000

Note) The set time is for the chip (LC5805F /5899F ) whose cycle time is 244 s.
For the chip {LC5805G/5899G) whose cycle time is 122 s, the set time is halved.



