
Ordering number: EN3127 

C MPS LSI 

LC5805 
SINGLE-CHIP 4-BIT MICROCOMPUTER 

WITH LCD DRIVER 

The LC5805 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 I/O ports, a 32.768kHz crystal oscillator, 
and a divider. It is ideally suited for use in desk-top calculator, camera, speech synthesis LSI controller, equipment 
controller 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: 

3.0/iA type. (1.5V supply voltage, at watch/clock operating mode) 
1.5/zA 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 

• Possible to use LCD panel drive output pins as ports for output only (mask option) 
Note: For the Ag version (1.5V), the segment output pins cannot be used as ports for output only. 
With initial reset pin 
ROM: 1024x 16 bits 
RAM: 1 2 8 x 4 bits 
Cycle time: 244/JS . (or 122jus ./mask option) 
Built-in step-up circuit, step-down circuit 
Shipping style: Chip {or QIP80) 

(2) Software features 
Powerful instruction set: 119 instructions 
8-level subroutine nesting (common with interrupt) 
External interrupt function 
15-bit divider for watch/clock 
Built-in counter for 1/100-second chronograph 
Built-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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LC5805 

(3) Application development tools 
For performing application development, the evaluation chip (LC5899) and the dedicated application development 
tools are prepared. 
• SDS410 system 

Application development program of microcomputer can be made in assembly language (edit, assemble), 
• EVA510 + TB51 + display board + LC5899 

By connecting to the SDS410, application development program can be corrected and debugged. The EVE510 
is a control ROM-replaced version of the EVA410. 

• TB51 + display board + LC5899 
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 controller of VTR, radio-cassette recorder, tape deck, etc. 
6) Controller 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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Package Dimensions 
( u n i t : m m ) 3044B-Q80AIC 
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SANYO: QIP80A 

CHIP SIZE 
CHIP THICKNESS 
PAD SIZE 

»grn«m drivers 
7.44 mm 15.68 mm 
4 BO um 
120 vm x 120 um 
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Pad Name and Coordinates 

Pin assignment of QIP80 
Pad Pin name X Y 
No. (Mm) (Mm) 

73 1 VDD - 3 5 6 0 + 193 
74 2 OSCIN + 12 
75 3 OSCOUT a - 168 
— 4 10P ii - 348 
76 5 TEST3 ii - 527 

77 6 T4 " - 708 
78 7 S3 tt - 888 
— 8 P1 ti - 1068 
— 9 P2 " -1247 
79 10 P3 it - 1428 

80 11 P4 ti -1608 
1 12 COM2 ft - 2 1 4 6 
2 13 COM3 i t - 2 6 8 4 
3 14 Seg -3042 4 t 

4 15 - 2 8 1 0 it 

5 16 - 2 5 1 6 it 

6 17 -2221 it 

7 18 -1925 44 

8 19 - 1 6 3 0 ti 

9 20 - 1 3 3 4 ti 

10 21 - 1 0 4 0 44 

11 22 - 744 ti 

12 23 - 438 ti 

13 24 - 133 ti 

14 25 + 174 

15 26 + 480 It 

16 27 + 786 ti 

17 28 +1093 ti 

18 29 +1398 4 4 

19 30 +1703 

20 31 +2010 tt 

21 32 +2315 
22 33 +2621 tt 

23 34 Seg +2928 it 

_ 35 TEST +3560 tt 

— 36 TEST 44 -2473 
25 37 BAK 44 -2253 
_ 38 (vSs) ti -2031 
- 39 (VDD) 

ti -1851 
26 40 K4 ti -1545 

27 41 K3 ti - 1 1 1 0 
28 42 K2 it - 928 
29 43 K1 a - 494 

Pin assignment of QIP80 

Pad Pin name X Y 
No. ( jum) (Mm) 

30 44 RES +3560 - 314 
32 45 INT 4 / + 676 
33 46 TEST2 ft + 856 
34 47 TEST1 ii +1083 
35 48 M4 ti +1264 

36 49 M3 i t +1444 
37 50 M2 +1623 
38 51 M1 +1804 
39 52 S2 tt +1983 
40 53 S1 I I +2294 

— 54 TEST ti +2475 
41 55 CUP2 ii +2684 
42 56 CUP1 +3256 
43 57 Seg +3065 it 

44 58 +2770 i i 

45 59 +2475 i t 

46 60 +2179 
47 61 +1884 tt 

48 62 +1588 tt 

49 63 +1294 i t 

50 64 + 998 4 4 

51 65 + 693 4 t 

52 66 + 386 i i 

53 67 + 81 it 

54 68 - 226 it 

55 69 - 532 
56 70 - 837 ii 

57 71 - 1 1 4 3 ti 

58 72 -1450 it 

59 73 -1756 it 

60 74 -2061 ti 

61 75 -2367 ti 

62 76 -2674 tt 

63 77 Seg - 2 9 8 0 11 

64 78 COM1 - 3 5 6 0 t i 

65 79 S4 tt +2079 
66 80 CNT1 it +1832 
67 81 CNT2 +1272 
68 82 LIGHT it +1092 
69 83 ALARM tt + 913 

70 84 VSS3 + 733 
71 85 VSS2 

tt + 552 
72 86 VSS1 

ti + 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 QIP80: 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 VDO 
oacm rlL o*cour 

32.768kHz crystal is connected across OSCIN and 
OSCOUT for oscillation. 
Used as reference clock for watch/clock and system 
clock. 
20pF capacitor is connected across OSCOUT and 
VDD-

3 OSCOUT Output 

VDO 
oacm rlL o*cour 

32.768kHz crystal is connected across OSCIN and 
OSCOUT for oscillation. 
Used as reference clock for watch/clock and system 
clock. 
20pF capacitor is connected across OSCOUT and 
VDD-

4 10P -

" np 
Connected to OSCOUT and used as oscillation phase 
compensation capacitor. 

53 
52 
7 

79 

51 
52 
53 
54 

Input 
o-

r i 
Vot 

C 0 •H +J 
& 
M 
in 

V | 

Port for input only. 
With 7ms or 32ms chattering eliminator. 
By applying V d d to S1 to S4 simultaneously, LSI 
inside is reset, {mask option) 

8 
9 
10 
11 

51 
50 
49 
48 

P1 
P2 
P3 
P4 

Ml 
M2 
M3 
M4 

Input/Output 

o-

s 
VDO 

P 

'DO 
e o •H 4J & 
0 

7 e 

Input/output pins for selecting between the follow-
ing 2 operations with instruction. 
(1) Input pin for fetching data into RAM. 
(2) Output pin for outputt ing data from RAM. 

43 
42 
41 
40 

K1 
K2 
K3 
K4 

Input 
o 

VDD 

M t 11) ® « 

(1) Input pin for fetching data into RAM through 
7ms or 32ms chattering eliminator. 

(2) K4 signal is used to operate decimal counter 
(for 1/100-second count) inside LSI wi th 
instruction. 

45 INT Input 

o £ >— 
p c 

50 

0 f W b g 

External interrupt request control input pin. 

44 RES Input 
VDD 

i f 
Input pin for resetting LSI 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 V d d to prevent logic unit 
f rom malfunctioning. 

80 
81 

CNT1 
CNT2 Output 

Pins for output only. 

82 LIGHT Output - t - VDD Pin for output only. 
Suited for outputt ing signal to drive transistor for 
light. 

Continued on next page. 
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Continued from preceding page. 

Pad No. Pin Name Input/Output Circuit Configuration Function 

83 A L A R M Output 
VDD 

Pin for output only. 
Used to output 4kHz, 2kHz, 1kHz modulation signal 
w i th instruction. 
Also used to output non-modulation signal. 

1 V D D (+) Power supply pin. 

84 
85 
86 

V S S 3 
V S S 2 
V S S 1 

(—) Power supply pin. 
• 1.5V/3.0V selectable wi th mask option. 

For 1.5V use, apply (—) side to Vss i • 
For 3.0V use, apply (—) side to V<JS2-

• Also used as power supply for LCD drive. 

1.5V USE 3.0V USE 

static 1/2bias 1/3bias static 1/2bias 1/3bias 

V d d ' 
Vssi 
VSS2 
VSS3 

• f l " 

i 

I f " 

T 

V d d ' 
Vssi 
VSS2 
VSS3 

The above Table shows how to connect external 
parts in each case. 

55 
56 

CUP1 
CUP2 

Pins for connecting voltage step-up (step-down) 
capacitor. 

78 
12 
13 

COM1 
COM2 
COM3 

Output 
Output pins for LCD panel common electrode. 
The following pin is used in each case. 

Static 1/2 duty 1/3 duty 

COM1 o O 0 
COM2 — O 0 
COM3 - - 0 

Alternating 32Hz 32Hz 43Hz 
frequency 

14 
to 
22 

57 
to 
64 

VDD 

Segment 
driver 

Output mask 
option 

2 -

] h 
VSSI /VSS2 Ass3 

Output pins for LCD panel segments. 
• Also used as output ports wi th mask option. 
• When LSI inside ts in reset mode, 32Hz, 64Hz 

or 128Hz static light-up signal is outputted at 
COM1 to COM3 and each LCD segment output 
and alt LCD panel segments light up. 

• Segment PLA system is adopted to support 
any type of LCD layout. 

23 
to 
34 
65 
to 
77 

Segment 
driver 

Output 

Output pins for LCD panel segments. 
• Also used as output ports wi th mask option. 

VSS3 

V SSIASS 2 / YSS3. 

5 
6 

35 
36 
46 
47 
54 

TEST 3 
T4 
TEST 
TEST 
TEST2 
TEST1 
TEST 

Test pins (not used by user}. 

38 
39 

(Vss) 
( V D D ) 

Backup power supply pin. 
Normally, not used. 

Note) Ag Battery: ^ =VSS1 > Li Battery: t*?=VsS2 

No.3127-6/32' 



LC5805 

Operation f rom Ag Battery [Static] 
Absolute Maximum Ratings at Ta=25±2 C, V p D = O v unit 

Maximum Supply Voltage VSS1 - 4 . 0 to +0.3 V 

VSS2 VSS2=VSS3 - 4 . 0 to +0.3 V 

Maximum Input Voltage V l N I S1 -4 , M1 -4 , K 1 - 4 , P1-4 , V s s i - 0 . 3 to 0.3 V 
TEST—3, 10P, OSCIN, INT, RES 
(Ml—4, P1-4 : Input mode) 

Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT, ALARM, vss i -° - 3 t o 0 3 V 
LIGHT, CNT1, CNT2, M 1 - 4 , P 1 - 4 
(Ml—4, P1-4 : Output mode) 

V 0 U T 2 SEGOUT, COM1, CUP1 VsS2~0.3to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to+125 °C 

Allowable Operating Conditions ; at Ta=25±2°C, VDD=0V min typ max unit 
Supply Voltage VSS1 •1.65 - 1 . 3 0 V 

VSS2 VSS2=VSS3 - 3 . 3 - 2 . 4 V 
"H"-Level Input Voltage V |H S1-4 , M1—4, K1 —4, P1-4, INT, - 0 . 2 0 V 

RES, (M1-4 , P1-4 : Input mode) 
"L"-Level Input Voltage V | L VSS1 VSS1+0.2 V 
Operating Frequency fopg Ta=—20 to +65 C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, VDD=O v min typ max unit 
Input Resistance RIN1A VSS1=-1-55V, V|L=VSS1+0.2V, 50 500 kohm 

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

R I N I B VsS1=-155V, "L " - l eve l pull-in tr., 200 2000 kohm 
*1, Fig. 1 

R|N2A VSS1=-1.55V,V |L=VSS1+0 .2V, 50 500 kohm 
input mode, "L"-level hold tr . ,*2, Fig. 1 

RIN2B Vssi=~1 -55V, input mode,"L"-level 200 2000 kohm 
hold tr., *2, Fig. 1 

R|N3 V s s i = - 1 - 5 5 V , T E S T 1 , 2 , RES 10 300 kohm 
"H"-Level Output Voltage V 0 H 1 VSS1=-1-55V, IOH=-0-4JUA, SEGOUT - 0 . 2 V 
"L"-Level Output Voltage V 0 L 1 VSS1=~1-55V, \ o i = 0 A n A f SEGOUT VSS2+0-2 V 
"H"-Level Output Voltage V 0 H 2 VSS1=-1-55V, I0H=~4MA, COM1 - 0 . 2 V 
"L"-Level Output Voltage VOL2 VSS1=-1-55V ( l0L=4MA, COM1 VSS2+0-2 V 
"H"-Level Output Voltage VOH3 VSS1="1-35V, IOH=-250MA, ALM, LIGHT, --0.65 V 

CNT1, CNT2 
"L"-Level Output Voltage V 0 L 3 VSS1="1-35V, IOL=250/JA, ALM, LIGHT, VSS1+0.65 V 

CNT1, CNT2 
"H"-Level Output Voltage V 0 H 4 VSS1=-1-55V, IOH=-20/IA, M 1 - 4 , P 1 - 4 - 0 . 2 V 

( M 1 - 4 , P1-4 : Output mode) 
"L"-Level Output Voltage VOL4 VSS1=-1-55V, IOL=20juA, M 1 - 4 , P 1 - 4 VSS1+0.2 V 

(M1-4 , P1-4 : Output mode) 
Output Voltage VSS2 Vssi=-1-35V,C1=C2=0.1jLtF, - 2 . 5 V 
(doubler) fopg=32.768kHz, Fig. 2 
Current Dissipation I ' D D I Vssi=— 1-55V, standard watch/clock operation, 2.0 

C1=C2=0.1MF, Co=Cg=20pF, CI=25kohm, Fig.2 
Oscillation Start Voltage Vstt Co=Cg=20pF, CI=25kohm, Fig. 3 -1.35 V 
Oscillation Hold Voltage V H O L D VBAK=VsS1,Co=Cg=20pF, -1.65 - 1 . 3 0 V 

CI=25kohm, Fig. 2 
Oscillation Start Time tstt Vss=-1-35V, Co=Cg=20pF, CI=25kohm, Fig. 3 10 s 
Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 PF 
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Operation form Li Battery [Static] 
Absolute Maximum Ratings at Ta=25+2°C, V d d ~ O v unit 

Maximum Supply Voltage VSS1 VBAK=VSS1 or VsS2 - 4 . 0 to +0.3 V 

VSS2 VSS2=VSS3, VBAK=VSS1 or VsS2 - 4 . 0 to +0.3 V 
Maximum Input Voltage V|N1 10P, OSCIN, TEST3 V e A K - 0 . 3 t o 0.3 V 

V |N2 S1-4 , M 1 - 4 , K1-- 4 , P1—4„ TEST1, TEST2, v S S 2 - ° - 3 t 0 0 3 V 
INT, RES ( M 1 - 4 P1—4: Input mode) 

Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT V B A K - 0 . 3 t o 0.3 V 

VQUT2 SEGOUT. COM1.CUP1, ALARM, LIGHT, VsS2~0.3 to 0.3 V 
CNT1, CNT2, M l - 4 , PI—4 (M1-4 , P1-4 : Output mode) 

Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to +125 °C 

Allowable Operating Conditions at Ta=25±2°C, VDD=0V min typ max unit 
Supply Voltage VBAK - 3 . 6 - 1 . 3 V 

VSS2 VSS2=VSS3 - 3 . 6 - 2 . 0 V 
"H"-Level Input Voltage V lH S1—4, K1—4, Ml-- 4 , P1-4 , INT, RES - 0 . 4 0 V 

{M1 —4, PI —4: Input mode) 
"L"-Level Input Voltage V | L VSS2 VSS2+0.4 V 
Operating Frequency fopg Ta=-20 to +65 C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V p D = 0 V min typ max unit 
Input Resistance R i n i a VSS2=-2-9V, V|L=VSS2+0-4V, 50 500 kohm 

"L"-level hold t r . *1, Fig. 4 
R i n i b V S S2=-2.9V, " L "-level pull-in tr. ( "1, Fig. 4 200 2000 kohm 

RIN2A VSS2=-2.9V, V|L=VSS2+0.4V, 50 500 kohm 
input mode, " L " - level hold tr., *2, Fig. 4 

R|N2B V s S 2 = — 2 -9V , input mode, "L"-level 200 2000 kohm 
pull-in tr., *2, Fig. 4 

RIN3 V S S2=-2.9V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS2=~2.9V, IOH=-0.4MA, SEGOUT - 0 . 2 V 

"L"-Level Output Voltage VOL1 VSS2=-2-9V, IOL=0-4MA, SEGOUT VSS2+0.2 V 

"H"-Level Output Voltage VOH2 VSS2=-2.9V, IOH=- 4 MA, COM1 - 0 . 2 V 

"L"-Level Output Voltage VOL2 VsS2=-2-9V, 10L=4juA, COM1 V S S 2 + 0 - 2 V 

"H"-Level Output Voltage V 0 H 3 V s S 2 = " 2 - 4 V , l o H = - 2 5 0 / I A , A L M , - 0 . 6 5 V 
CNT1, CNT2 

"L"-Level Output Voltage V 0 L 3 VSS2= -2 .4V, lQL=250/ iA, ALM, VSS2+0.65 V 

CNT1, CNT2 
"H"-Level Output Voltage V 0 H 4 VSS2= -2 .4V, IOH=~150MA, LIGHT - 1 . 5 V 
"L"-Level Output Voltage V 0 L 4 VSS2=-2.4V, loL=150/ iA, LIGHT VSS2+1 -5 V 
"H"-Level Output Voltage VOH5 VSS2="2.9V, IOH=-40jLiA, M 1 - 4 , P1 -4 - 0 . 4 V 

{M1-4 , P1-4 : Output mode) 
"L"-Level Output Voltage VOL5 VSS2=-2.9V, IOL=40AIA, M 1 - 4 , P1 - 4 VSS2+0.4 V 

(M1-4 , P1-4 : Output mode) 
"H"-Level Output Voltage VOH6 VSS2=~2.4V, Segment - 1 - 0 . 3 V 

IOH=-10MA PAD No. 14 to 22, 
"L"-Leve1 Output Voltage VOL6 V S S 2 = - 2 . 4 V , 57 to 64 VSS2+0-3 VSS2+1 V 

IOL=40MA QIP80pin No. 
3 to 11, 43 to 50 

"H"-Level Output Voltage VOH7 VSS2=-2.4V, Segment - 1 - 0 . 3 V 
IOH=-5MA PAD No. 23 to 34, 

"L"-Level Output Voltage VOL7 VSS2=-2.4V, 65 to 77 VSS2+0-3 VSS2+1 V 
IOL~20MA QIP80 pin No. 

12 to 23,51 to 63. 
"H"-Level Output Voltage VOH6 VSS2="2.4V, Segment - 1 - 0 . 3 V 

I 0 h = - i o m A PAD No. 14 to 22, 
Output OFF Leakage 'OFF VSS2="2.6V, 57 to 64 1 ma 
Current V0UT=VSS2 QIP80 pin No. 

3 to 11,43 to 50 

Continued on next page 
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Continued from preceding page. 

Output Voltage 
(halver) 
Current Dissipation 

Oscillation Start Voltage 
Oscillation Hold Voltage 

Oscillation Start Time 
Oscillation Correction 
Capacitance 

min typ 

VSS1 VSS2=~2.9V, C1=C2=0.1/iF, 
fopg=32.768kHz 

HDD' VsS2="~2.9V, standard watch/clock operation, 
C1=C2=0.1juF, Co=Cg=20pF, CI=25kohm, Fig. 5 

V s t t VSS1 =VSS2. Co=Cg=20pF, CI=25kohm, Fig. 6 - 1 .35 
VHOLD VBAK=VsS1 = VsS2/2, Co=Cg=20pF, 

CI=25kohm, Fig. 5 
tstt VSS1= VSS2=-2.9V, Co=Cg=20pF, CI=25kohm, Fig. 6 

max unit 

1.35 V 

1.0 

10P 
20P 

External pin 
OSCOUT 

8 
16 

10 
20 

- 2 . 6 

10 
12 

24 

Operation from EXTV [Static] 
Absolute maximum Ratings at Ta=25±2°C, V q q ^ O V 

Maximum Supply Voltage VsS2 VSS2=VSS3 
Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

V |N1 10P, OSCIN, TEST3 
V|N2 S1 —4, M 1 - 4 , K 1 - 4 , P1 -4 , TEST1, TEST2, 

INT, RES { M 1 - 4 , PI—4: Input mode) 
V o u T 1 TEST3, CUP2, OSCOUT 
VQUT2 SEGOUT, COM1, CUP1, ALARM, LIGHT, 

CNT1, CNT2, M1—4, P 1 - 4 ( M 1 - 4 , P1-4 : Output mode) 

- 4 . 0 to +0.3 
VsS1~0-3 to 0.3 
VsS2~0 .3 to0 .3 

V s S 1 - 0 . 3 t o 0.3 

VSS2-0-3 t 0 ° - 3 

Topr 
Tstg 

- 2 0 to +65 
- 3 0 to +125 

Allowable Operating Conditions at Ta=25±2°C, VpD=0V min typz max 

pF 
pF 

unit 
V 
V 
V 

V 
V 

°c 
°c 

unit 
Supply Voltage Vgs2 
"H"-Level Input Voltage V | h 

"L"-Level Input Voltage V||_ 
Operating Frequency fopg 

Electrical Characteristics at Ta=25±2°C, 
Input Resistance R I N I A 

R I N I B 

R I N 2 A 

R | N 2 B 

R | N 3 
" H " •Level Output Voltage V O H 1 
" L " - Level Output Voltage V O L 1 
" H " -Level Output Voltage V O H 2 
"L " - Level Output Voltage VOL2 
"H"-Level Output Voltage V O H 3 

Level Output Voltage VOL3 

" H " -Level Output Voltage VOH4 

Level Output Voltage VOL4 

" H " -Level Output Voltage V O H 6 

" L " •Level Output Voltage VOL6 

VSS2=VSS3 
S1-4 , M 1 - 4 , K1 —4, P1 -4 , INT, RES, 
(M1—4, P1 -4 : Input mode) 

It Tt 

Ta=—20 to +65°C 

V p o = 0 V 
VSS2=-2.9V, V|L=VSS2+0.4, 
"L"- level hold tr . , *1, Fig. 13 
VSS2=~2.9V, "L"-level pull-in tr., *1, Fig. 13 
VSS2=-2.9V, V|L=VSS2+0.4V, input mode, 
"L"- level hold tr., *2, Fig. 13 
V s S 2 ~ 2 . 9 V , input mode, "L"- level 
tr . , * 2 , Fig. 13 
VSS2=-2 ,9V,TEST1,2 , RES 
VSS2=~2.9V, IOH="0.4juA, SEGOUT 
VSS2=-2.9V, IOL=0.4/UA, SEGOUT 
VSS2=-2.9V, I0H=-4mA. COM1 
VSS2=-2.9V, IOL=4mA, COM1 
VSS2=-2.4V, IOH=~250A£A, ALM, LIGHT, 
CNT1, CNT2 
VSS2=-2.4V, IOL~250juA, ALM, LIGHT, 
CNT1, CNT2 
VSS2=-2.9V, IOH=-40JUA, M 1 - 4 , P 1 - 4 
( M 1 - 4 , P1 -4 : Output mode) 
VSS2=-2.9V, IOL=40iuA, M 1 - 4 , P 1 - 4 
( M 1 - 4 , P1 -4 : Output mode) 
VSS2=-2.4V, fSegment u t) 
IOH=-10/ iA PAD No. 14 to 22, 
VSS2=-2.4V, 57 to 64 
IOL=40juA QIP80 pin No. 

[3 to 11, 43 to 50 . 

- 3 . 6 - 2 . 0 V 
- 0 . 4 0 V 

VSS2 VSS2+04 V 
32 33 kHz 

min typ max unit 
50 500 kohm 

200 2000 kohm 
50 500 kohm 

200 2000 kohm 

10 300 kohm 
- 0 . 2 V 

VSS2+0-2 V 
- 0 . 2 V 

VSS2+0-2 V 
-0 .65 V 

VSS2+0-65 V 

- 0 . 4 V 

VsS2+0-4 V 

- 1 - 0 . 3 V 

VSS2+0-3 VSS2+1 V 

Continued on next page. 
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Continued from preceding page. min t yp max unit 

"H"-Level Output Voltage VOH7 VSS2="2.4V, Segment - 1 - 0 . 3 V 

IOH=-5MA PAD No. 23 to 34, 
"L"-Level Output Voltage VOL7 VSS2="2.4V, 65 to 77 VSS2+0-3 VSS2+1 V 

IOL=20MA QIP80 pin No. 
12 to 23 ,51 to 63. 

"H"-Level Output Voltage VOH6 VSS2="2.4V, Segment - 1 - 0 . 3 V 
IOH=-10juA PAD No. 14 to 22, 

Output OFF Leakage 'OFF VSS2=-2.6V, 57 to 64 1 MA 
Current V0UT=VSS2 QIP80 pin No. 

3 t o 11, 43 to 50 . 
Current Dissipation LLDDL VSS2 = —2-9V, standard watch/clock operation. 5.0 f x A 

Co=Cg=20pF, CI =25kohm, Fig. 14 
Oscillation Start Voltage Vstt VSS1=VSS2, Co=Cg=20pF, - 2 . 2 V 

CI=25kohm, Fig. 15 
Oscillation Hold Voltage VHOLD VBAK=VSS2. Co=Cg=20pF, - 2 . 0 V 

CI=25kohm, Fig. 14 
Oscillation Start Time *stt VSS1=VSS2=-2.9V, Co=Cg=20pF, 10 s 

CI=25kohm, Fig. 15 
Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20 P OSCOUT 16 20 24 pF 

Operation from Ag Battery [1/2 bias, 1/2 du ty ] 
Absolute Maximum Ratings at Ta=25±2 C, VpD=0V unit 

Maximum Supply Voltage VSS1 - 4 . 0 to +0.3 V 

VSS2 VSS=VSS3 - 4 . 0 to +0.3 V 

Maximum Input Voltage V|N1 S1 —4, M 1 - 4 , K1 —4, PI—4, TEST1- 3, 10P VsS1~0.3 to 0.3 V 
OSCIN, INT, RES { M 1 - 4 , P1 -4 : Input mode) 

Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT, ALARM, LIGHT, VsS1 -0 -3 to 0.3 V 
CNT1, CNT2, Ml—4, P 1 - 4 (M1-4 , P1 —4: Output mode) 

VQUT2 SEGOUT, COM1 - 2 , CUP1 VSS2-0 3 to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to+125 °c 

Allowable Operating Conditions at Ta=25±2°C, VDD=0V min typ max unit 
Supply Voltage ^SS1 - 1 . 6 5 - 1 . 3 0 V 

VSS2 VSS2=VSS3 - 3 . 3 - 2 . 4 V 
"H"-Level Input Voltage V lH S1 —4, M 1 - 4 , P1 - 4 , INT, RES - 0 . 2 0 V 

(M1-4 , P1 -4 : Input mode) 
"L"-Level Input Voltage V | L tt VSS1 VSS1+0.2 V 
Operating Frequency fopg Ta=—20 to +65 C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, VQD=0V min typ max unit 
Input Resistance R|N1A VSS1=-1-55V, V|L=VSS1+0-2V, 50 500 kohm 

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

R I N I B V S S 1 = - 1 . 5 5 V , "L"- level pull-in tr., Fig. 1 200 2000 kohm 

RIN2A VSS1 -55V, V | L=VSS1 +0-2V 50 500 kohm 
input mode, " L " -level hold tr., *2, Fig. 1 

R|N2B Vssi -55V, input mode, 200 2000 kohm 
"L"-level hold tr . , # 2, Fig. 1 

RIN3 VSS1=-1-55V,TEST1,2 , RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS1=-1-55V, IOH=-0.4MA, SEGOUT - 0 . 2 V 
"L"-Level Output Voltage VOL1 VSS1=-155V , lQL=0-4/ iA, SEGOUT VSS2+CJ.2 V 

"H"-Level Output Voltage VOH2 VSS1=-1-55V, I0H=-4AIA, COM1-•2 - 0 . 2 V 
"M"-Level Output Voltage VOM VSS1=-1-55V, I 0 H = - 4 M A , VSS1-0.2 VSS1+0.2 V 

IOL=4/UA, COM 1 - 2 
"L"-Level Output Voltage VOL2 VSS1=-1-55V, IQL=4MA, COM1-2 VSS2+0-2 V 

Continued on next page 
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Continued f rom preceding page. 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage 
(doubler) 
Current Dissipation 

Oscillation Start Voltage 
Oscillation Hold Voltage 

Oscillation Start Time 
Oscillation Correction 
Capacitance 

min typ max 

VOH3 V s s i = - 1 - 3 5 V r l o H = - 2 5 0 j i A , A L M , LIGHT, - 0 .65 
CNT1, CNT2 

V 0 L 3 VSS1=-1 -35V, loL=250/ iA, ALM, LIGHT, 
CNT1, CNT2 

VOH4 VSS1=-1.55V, IOH=-20juA, M1 -4 , P1 -4 - 0 . 2 
{Ml—4, P1-4 : Output mode) 

VOL4 VSS1=-1-55V, Iol=20A/A, M l - 4 , P1 -4 
(Ml—4, P1 -4 : Output mode) 

VSS2 VSS1=-1-35V,C1=C2=0.1 juF ( - 2 . 5 
fopg=32.768kHz, Fig. 2 

HDD' VSS1= -1-55V, standard watch/clock operation, 2.0 
C1=C2=0.1^F, Co=Cg=20pF, CI=25kohm, Fig. 2 

V s t t Co=Cg=20pF, CI=25kohm, Fig. 3 - 1 . 3 5 
VHOLD VBAK=VSS1 r Co=Cg=20pF, CI=25kohm, - 1 . 6 5 - 1 . 3 0 

Fig. 2 
tstt VSS1=-1-55V, Co=Cg=20pF, CI=25kohm, Fig. 3 10 
10P External pin 8 10 12 
20P OSCOUT 16 20 24 

unit 

V 

VSS1+0.65 V 

V 

VSS1+0-2 V 

V 

fiA 

V 
V 

pF 
pF 

Operation from Li Battery [1/2 bias, 1/2 duty ] 
Absolute Maximum Ratings at Ta=25±2°C, V p D = 0 v 

Maximum Supply Voltage V s s i VBAK = V SS1 o r VSS2 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

VSS2 VsS2=VsS3f VBAK=VSS1 or VsS2 
V||\]1 10P, OSCIN, TEST3 
V|N2 S1 —4, M l - 4 , K 1 - 4 , P1-4, TEST1, 

TEST2, INT, RES (M1-4 , P1-4 : Input mode) 
VOUT1 TEST3, CUP2, OSCOUT 
VOUT2 SEGOUT, COM1-2, CUP1, ALARM, 

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

Topr 
Tstg 

- 4 . 0 to +0.3 
- 4 . 0 to +0.3 

V B A K - 0 . 3 t o 0 . 3 
V s S 2 ~ 0 . 3 t o 0 . 3 

V B A K - 0 . 3 t o 0.3 
VSS2 -0.3 to 0.3 

- 2 0 to +65 
- 3 0 to +125 

Allowable Operating Conditions at Ta=25±2 C, VdD=0V 
Supply Voltage V B A K 

VSS2 VSS2=VSS3 

min 
- 3 . 6 
- 3 . 6 

t yp max 
- 1 . 3 
- 2 . 0 

unit 
V 
V 
V 
V 

V 
V 

C 
° c 

unit 
V 
V 

"H"-Level Input Voltage V |H SI —4, K 1 - 4 , M1—4, P1-4 , INT, RES - 0 . 4 0 V 
(M1-4 , P1-4 : Input mode) 

"L"-Level Input Voltage V l L M '' VSS2 VSS2+0-4 V 
Operating Frequency fopg Ta=-20 to +65°C 32 33 kHz 

ectrical Characteristics at Ta=25±2°C, V p D = 0 V min typ max unit 
Input Resistance R I N I A VSS2=-2.9V, V|L=VSS2+0.4( 50 500 kohm 

"L"-level hold t r . , *1 ,F ig . 4 

R I N I B VSS2=-2.9V, "L"-level pull-in 200 2000 kohm 
tr., #1, Fig. 4 

RIN2A VSS2=-2.9V, V|L=VSS2+0.4V, input mode, 50 500 kohm 
"L"-level hold tr.# *2, Fig. 4 

R I N 2 B VSS2=-2.9V, input mode, "L"-level 200 2000 kohm 
pull-in tr., *2, Fig. 4 

R|N3 VSS2=-2.9V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage V O H l VSS2=-2-9V, IOH=-0-4/UA, SEGOUT - 0 . 2 V 
"L"-Level Output Voltage VOL1 VSS2=~2.9V ( IOL=0 4MA, SEGOUT VSS2+0.2 V 
"H"-Level Output Voltage VOH2 VSS2=-2.9V, I0H=~4mA, COM1-2 - 0 . 2 V 
"M"-Level Output Voltage VOM VSS2=-2.9V, I O H = ^ M A , VSS2/2-0.2 VsS2/2"K).2 V 

IOL=4^A, CO M l - 2 
"L"-Level Output Voltage VQL2 VsS2=-2-9V, IoL=4^A, COM1-2 VSS2+0-2 V 

Continued on next page. 
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Continued from preceding page. 

"H"-Level Output Voltage VoH3 

"L"-Level Output Voltage V o L 3 

"H"-Level Output Voltage V o H 4 
"L"-Level Output Voltage V o L 4 
"H"-Level Output Voltage V o H 5 

"L"-Level Output Voltage V 0 L 5 

"H"-Level Output Voltage VOH6 

"L"-Level Output Voltage V 0 L 6 

"H"-Level Output Voltage VOH7 

"L"-Level Output Voltage V o L 7 

"H"-Level Output Voltage V 0 H 6 

Output OFF Leakage lOFF 
Current 

Output Voltage VSS1 
(halver) 

Current Dissipation " D D ' 

Oscillation Start Voltage Vstt 

Oscillation Hold Voltage V ^ O L D 

Oscillation Start Time tytt 

Oscillation Correction 10P 
Capacitance 20P 

VSS2=-2.4V, loH=-250 /^A r ALM, 
CNT1, CNT2 
VSS2= -2 .4V, IOL=250JUA, ALM, 
CNT1.CNT2 
VSS2=-2.4V, IOH= -150MA , LIGHT 
VSS2=-2.4V, IOL=150)UA, LIGHT 
VSS2="2.9V, IOH=-40/JA, M 1 - 4 , P 1 - 4 
(M1-4 , P1-4 : Output mode) 
VSS2=-2.9V, IOL=40^A, M 1 - 4 , P1 -4 
(Ml—4, PI—4: Output mode) 

min typ max 

-0.65 ' 

- 1 . 5 

V S S 2 + 0 . 6 5 

V S S 2 + 1 -5 

VSS2=-2.4V, rSegment 
IOH=-10MA PAD NO. 14 to 22, 
VSS2=-2.4V, 57 to 64 
IOL=40MA QIP80 pin No. 

[3 to 11, 43 to 50 
VSS2=-2.4V, Segment <££put> 
Iqh=~5mA PAD No. 23 to 34, 
VSS2=-2.4V, 65 to 77 
IOL=20jLtA QIP80 pin No. 

[ 12 to 23,51 to 63 
V S S 2 = - 2 . 4 V , Segment 
I0H=-10 j "A PAD No. 14 to 22, 
VSS2=~2.6V, 57 to 64 
VoUT=VSS2 QIP80 pin No. 

[ 3 t o 11, 43 to 50 
VSS2=-2.9V, C1=C2=0.1MF, 
fopg=32.768kHz, Fig. 5 
Vss2 = _ 2 .9V , standard watch/clock operation, 
C1=C2=0.1/IF, Co=Cg=20pF, CI=25kohm, Fig. 5 
VSS1=VSS2, Co=Cg=20pF, 
Cl=25kohm, Fig. 6 
VBAK=VsS1=VsS2/2, Co=Cg=20pF, 
CI=25kohm f Fig. 5 
VSS1=VSS2=-2.9V, Co=Cg=20pF, 
CI=25kohm, Fig. 6 
External pin 
OSCOUT 

- 0 . 4 

V S S 2 + 0 - 4 

- 1 - 0 . 3 

VSS2+0.3 VSS2+1 

- 1 - 0 . 3 

VSS2+0-3 VSS2+1 

- 1 - 0 . 3 

- 1 . 3 5 

1.0 

- 1 . 35 

8 10 
16 20 

- 2 . 6 

10 

12 
2 4 

Operation from EXTV [1/2 bias, 1/2 duty] 
Absolute Maximum Ratings at Ta=25±2°C, VDD=0V 

Maximum Supply Voltage V s s i 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

VSS2 VSS2=VSS3 
V|N1 10P, OSCIN, TEST3 
V|N2 S1-4 , M 1 - 4 , K 1 - 4 , P1-4 , TEST1, TEST2, 

INT, RES (M1-4 , P1-4 : Input mode) 
VOUT1 TEST3, CUP2, OSCOUT 
VOUT2 SEGOUT, COM1-2,CUP1, ALARM, 

LIGHT, CNT1, CNT2, M 1 - 4 , P 1 - 4 
(M1-4 , P1-4 : Output mode) 

Topr 
Tstg 

- 4 . 0 to +0.3 
- 4 . 0 to +0.3 

V s S 1 - 0 . 3 t o 0 . 3 
VsS2~0-3 to 0.3 

V s S 1 - 0 . 3 t o 0 . 3 
V s S 2 - 0 . 3 t o 0 . 3 

- 2 0 to +65 
- 3 0 to +125 

unit 

V 

V 

V 
V 

V 

V 

V 

V 

V 

V 

V 

/ i A 

V 

JiA 

V 

V 

pF 
pF 

unit 
V 
V 
V 
V 

V 
V 
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Allowable Operating Conditions at Ta=25±2°C, V D D =0V min typ max unit 
Supply Voltage VSS1 - 3 . 6 - 1 . 3 V 

VSS2 VSS2=VSS3 - 3 . 6 - 2 . 0 V 
"H"-Level Input Voltage V |H S1-4 , M 1 - 4 , K 1 - 4 , P1-4 , INT, RES - 0 . 4 0 V 

(M1-4 , P1 -4 : Input mode) 
"L"-Level Input Voltage V | L tt ft VSS2 VSS2+0-4 V 
Operation Frequency fopg Ta=—20 to 65° C 32 33 kHz 

Electrical Characteristics at Ta= =25±2°C, VDD=0V min typ max unit 
Input Resistance R IN IA VSS2=-2.9V, V|(_=V$S2+0.4V, 50 500 kohm 

"L"-level hold tr., * 1 , F i g . 4 

R I N I B VSS2=-2.9V, "L"-level pull-in tr . , *1, Fig. 4 200 2000 kohm 
R I N 2 A V S S2=-2 .9V, V|L=VSS2+0.4V, 50 500 kohm 

input mode, "L"-level hold tr . , *2, Fig. 4 

R | N 2 B V S S 2 = — 2 . 9 V , input mode, "L"- level 200 2000 kohm 
pull-in tr . , *2, Fig. 4 

R|N3 VSS2=-2.9V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS2=-2.9V, IOH=-0.4JUA, SEGOUT - 0 . 2 V 

"L"-Level Output Voltage V O L 1 VSS2=-2.9V, IOL=0.4/xA, SEGOUT V S S 2 + 0 - 2 V 
"H"-Level Output Voltage VOH2 VSS2=~2.9V, IOH=-4juA, COM1-2 - 0 . 2 V 
"M"-Level Output Voltage VOM V S S 2 = - 2 . 9 V , L Q H = - 4 j u A , V S S 2 / 2 - 0 . 2 VSS2/2+0.2 V 

"L"-Level Output Voltage 
"H"-Leve1 Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

Output OFF Leakage 
Current 

Output Voltage 
(halver) 
Current Dissipation 

VOL2 
VOH3 

VQL3 

VOH4 

VOL4 

VOH6 

I 0 L =4MA, COM1-2 
VSS2=~2.9V, I0L=4MA, COM1-2 
VSS2=-2.4V, Ioh="250MA, 
ALM, LIGHT, CNT1,CNT2 
VSS2=-2.4V, Jql=250MA, 
ALM, LIGHT, CNT1,CNT2 
VSS2=~2.9V, IOH=-40/ IA, M 1 - 4 , P 1 - 4 
(M1-4 , P1-4 : Output mode) 
VSS2=~2.9V, IOL=40MA, M 1 - 4 , P 1 - 4 
(M1-4 , PI—4: Output mode) 

- 0 .65 

- 0 . 4 

VSS2+0-2 

VSS2+0-65 

v O L 6 

VOH7 

VOL7 

VOH6 

'OFF 

VSS1 

"DDI 

(Output) 
' p o r t ' 

Oscillation Start Voltage V s t t 

Oscillation Hold Voltage 
Oscillation Start Time 
Oscillation Correction 
Capacitance 

VSS2=~2.4V, Segment 
•OH=-10mA PAD No. 14 to 22, 
VSS2=-2.4V, 57 to 64 
10L=40juA QIP80 pin No. 

[3 to 11,43 to 50 
VSS2=-2.4V, [Segment 
IOH=5MA PAD NO. 23 to 34, 
VSS2=~2.4V, 65 to 77 
IOL=20juA QIP80 pin No. 

112 to 23,51 to 63 
VSS2=-2.4V, [ Segment 
IOH=~10mA PAD No. 14 to 22, 
VSS2=-2.6V, 57 to 64 
V0UT=VsS2 QIP80 pin No. 

[3 to 11, 43 to 50 
VSS2=-2.9V, C1=C2=0.1juF, 
fopg=32.768kHz, Fig. 5 
VSS2=~2.9V, standard watch/clock operation, 
C1=C2=0.1/iF, Co=Cg=20pF, C1=25kohm, Fig. 5 
VSS1=VSS2, Co=Cg=20pF, 
CI=25kohm, Fig. 6 

VHOLD VBAK=VSS2> Co=Cg=20pF, CI=25kohm, Fig. 5 
tstt VSS1=VSS2=~2.9V, Co=Cg=20pF, Cl=25kohm, 
10P External pin 
20P OSCOUT 

VSS2+0-4 

- 1 - 0 . 3 

VSS2+0.3 VSS2+1 

- 1 - 0 . 3 

VSS2+0.3 VSS2+1 

- 1 - 0 . 3 

- 1 .35 

5.0 

- 2 . 2 

Fig. 6 
8 

16 
10 
20 

- 2 . 0 
10 
12 
24 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

MA 

V 

MA 

V 

V 
s 
pF 
pF 
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Operation from Ag Battery [1/2 bias, 1/3 duty] 
Absolute Maximum ratings at Ta=25+2°C, Vdd=OV unit 

Maximum Supply Voltage VSS1 •4.0 to +0.3 V 

VSS2 VSS2=VSS3 •4.0 to +0.3 V 
Maximum Input Voltage V|N1 S1-4 , M 1 - 4 , K 1 - 4 , P1—4, TEST1—3, 10P, VSS1 - 0 . 3 to 0.3 V 

OSCIN, INT, RES (M1 —4, PI —4: Input mode) 
Maximum Output Voltage V 0 U T 1 TEST3, CUP2, OSCOUT, ALARM, LIGHT, VSS1 - 0 . 3 to 0.3 V 

CNT1, CNT2, M 1 - 4 , P 1 - 4 (M1-4 , P1 -4 : Output mode) 

VOUT2 SEGOUT, COM1-3 , CUP1 VSS2 - 0 . 3 to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg •30 to+125 °C 

Allowable Operating Conditions at Ta=25±2°C, V p D = 0 V min typ max unit 
Supply Voltage VSS1 - 1.65 - 1 . 3 0 V 

VSS2 VSS2=VSS3 -3 .3 - 2 . 4 V 
"H"-Level Input Voltage V |H SI—4, M1—4, K 1 - 4 , P1-4 , INT, RES -0 .2 0 V 

(M1—4, P1-4 : Input mode) 
"L"-Level Input Voltage V | L vssi VSS1+0-2 V 
Operating Frequency fopg Ta=~20 to +65 C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V d d = 0 V min typ max unit 
Input Resistance R I N I A VSS1=-1.55V,V||_=VSS1+0.2V, 50 500 kohm 

"L"-level hold tr . , M , Fig. 1 
r I N 1 B VsS1=-1-55V,"L" - leve l pull-in tr., *1, Fig, 1 200 2000 kohm 

RIN2A VSS1=-1-55V, V|L=VSS1+0.2V, 50 500 kohm 
input mode, "L"- level hold tr . ,*2, Fig. 1 

R|N2B VSS1=-1-55V, input mode, "L"-level 200 2000 kohm 
hold tr., *2, Fig. 1 

RlN3 VSS1=-1-55V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage VOHI VSS1=-1-55V, |o h=-0.4JLIA, SEGOUT - 0 . 2 V 
"L"-Level Output Voltage VOL1 VSS1=-1-55V, 1OL=0.4juA, SEGOUT VSS2+02 V 
"H"-Level Output Voltage VOH2 VSS1 =—1.55V, I0H=-4MA, COM1-3 - 0 . 2 V 
"M"-Level Output Voltage VOM VSS1=-1-55V, l 0 H = - 4 ^ A , V$S1 - 0 . 2 VSS1+0-2 V 

| 0 L = 4 M A , COM1-3 
"L"-Level Output Voltage VOL2 VSS1=-1-55V, IoL=4^A, COM1-3 VSS2+0.2 V 
"H"-Level Output Voltage VOH3 VSS1=-1-35V, IOH=-250MA, ALM, •0,65 V 

LIGHT, CNT1, CNT2 
"L"-Level Output Voltage VOL3 VSS1=- 1 -35V, Iol=250MA, ALM, Vss 1+0.65 V 

LIGHT, CNT1, CNT2 
"H"-Level Output Voltage v O H 4 VSS1=~1-55V, IOH=-20MA, M 1 - 4 , P 1 - 4 - 0 . 2 V 

(M1-4 , P1 -4 : Output mode) 
"L"-Level Output Voltage VOL4 VSS1=-1-55V, IOL=20MA, M 1 - 4 , P 1 - 4 VSS1+0.2 V 

(M1-4 , P1 -4 : Output mode) 
Output Voltage VSS2 VSS1=~1-35V,C1=C2=0.1/XF, - 2 . 5 V 
(doubler) fopg=32.768kHz, Fig. 2 
Current Dissipation l lDDl V s s i = — 1.55V, standard watch/clock operation, 2.0 fiA 

C1=C2=0.1mF, Co=Cg=20pF, CI=25kohm, Fig. 2 
Oscillation Start Voltage Vstt Co=Cg=20pF, CI=25kohm, Fig. 3 -1.35 V 

Oscillation Hold Voltage VHOLD VBAK=VSS1, Co=Cg=20pF, -1.65 - 1 . 3 0 V 
CI=25kohm, Fig. 2 

Oscillation Start Time *stt VSS1=~1-35V, Co=Cg=20pF, 10 s 
CI=25kohm, Fig. 3 

Oscillation Correction 10P External pin 8 10 12 PF 
Capacitance 20P OSCOUT 16 20 24 PF 
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Operation from Li Battery [1/2 bias, 1/3 duty] 
Absolute Maximum Ratings at Ta=25±2°C, V d D = 0 V unit 

Maximum Supply Voltage VSS1 VBAK^VSSI or VsS2 4.0 to +0.3 V 

VSS2 VSS2=VSS3, VBAK=VSS1 or VsS2 •4.0 to +0.3 V 
Maximum Input Voltage V |N1 10P, OSCIN, TEST3 VBAK - 0 . 3 to 0.3 V 

V |N2 S1 - 4 , M1 - 4 , K1 - 4 , P1 - 4 , TEST1, TEST2, VSS2 - 0 . 3 to 0.3 V 
INT, RES <M1-4, P1-4 : Input mode) 

Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT VBAK - 0 . 3 to 0.3 V 

VQUT2 SEGOUT, COM1—3, CUP1, ALARM, VSS2 - 0 . 3 to 0.3 V 
LIGHT, CNT1, CNT2, M1 -4 , P1-4 
( M 1 - 4 , P1-4 : Output mode) 

Operation Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg -30 to +125 °c 

Allowable Operating Conditions i at Ta=25±2°C, VDD=0V min typ max unit 
Supply Voltage VBAK - 3 . 6 - 1 . 3 V 

VSS2 VSS2=VSS3 - 3 . 6 - 2 . 0 V 
"H"-Level Input Voltage V l H S1-4 , K1—4, M1 -4 , P1-4, INT RES - 0 . 4 0 V 

{Ml—4, P1 -4 ; Input mode) 
"L"-Level Input Voltage V | L 

11 VSS2 VSS2+0-4 V 
Operating Frequency fopg Ta= -20 to +65°C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V d d = 0 V min typ max unit 
Input Resistance RIN1A VSS2=~2.9V, V|L=VSS2+0.4V, 50 500 kohm 

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

R I N I B VSS2=-2.9V, "L"-level pull-in tr., *1, Fig. 4 200 2000 kohm 

RIN2A V$$2=—2.9V, V|L=VS S2+0.4V, input mode, 50 500 kohm 
"L"-levei hold tr., *2, Fig. 4 

R|N2B V S S 2 ~ 2 . 9 V , input mode, 200 2000 kohm 
"L"-level pull-in tr., *2, Fig. 4 

R|N3 VSS2=~2.9V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage V O H l VSS2=-2.9V, IOH=-0AuK SEGOUT - 0 . 2 V 
"L"-Level Output Voltage VOL1 VSS2=-2.9V, IOL=0.4JUA, SEGOUT V S S 2 + 0 . 2 V 
"H"-Level Output Voltage VOH2 VSS2=~2.9V, IQH=-4MA, COM 1 - 3 - 0 . 2 V 
"M"-Level Output Voltage VOM VSS2=-2.9V, IQH=-4MA, V S S2/2-0 .2 1 ^/SS2/2+0.2 V 

IOL=4MA, COM 1 - 3 
"L"-Level Output Voltage V O L 2 VSS2=~2.9V, I0L=4MA, COM 1 - 3 VSS2+0-2 V 
"H"-Level Output Voltage VOH3 VSS2=-2.4V, IOH=-250JUA, - 0 . 6 5 V 

ALM, CNT1,CNT2 
"L"-Level Output Voltage VQL3 VSS2=-2.4V, IQL~250/UA, ALM, VSS2+0-65 V 

"H"-Level Output Voltage V o H 4 
"L"-Level Output Voltage V o L 4 
"H"-Level Output Voltage V o H 5 

"L"-Level Output Voltage VOL5 

"H"-Level Output Voltage V 0 H 6 

"L"-Level Output Voltage V 0 L 6 

"H"-Level Output Voltage V o H 7 

"L"-Level Output Voltage V q L 7 

CNT1, CNT2 
VSS2=-2.4V, LOH^ISO/ IA, LIGHT 
VSS2=-2.4V, IOL=150juA, LIGHT 
VSS2=-2.9V, IOH=-40MA, M 1 - 4 , P 1 - 4 
( M 1 - 4 , P1 -4 : Output mode) 
VSS2=-2.9V, LOH=40JLIA, M1—4, P1 -4 
( M 1 - 4 , P1-4 : Output mode) 

- 1 . 5 

- 0 . 4 
V S S 2 + 1 -5 

VSS2=-2.4V, 
I O H = ~ 1 0 A i A 

V S S 2 - - 2 . 4 V , 

IOL=40juA 

VSS2=-2.4V, 
IOH=-5juA 
VSS2="2.4V, 
IOL=20JUA 

Segment (p°0
uJut) 

PAD No. 14 to 22, 
57 to 64 
QIP80 pin No. 
3 to 11, 43 to 50 
Segment (°^ t

p u t ) 
PAD No. 23 to 34, 
65 to 77 
QIP80 pin No. 
12 to 23, 51 to 63 

VSS2+0.4 

- 1 - 0 . 3 

VsS2"^-3 VSS2+1 

- 1 - 0 . 3 

VSS2+0-3 VSS2+1 

V 
V 
V 

V 

V 

V 

V 

V 

Continued on next page. 
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Continued from preceding page. 

"H"-Level Output Voltage V 0 H 6 

Output OFF Leakage 'OFF 
Current 

Output Voltage V s s i 
(halver) 
Current Dissipation " D D I 

Oscillation Start Voltage V s t t 
Oscillation Hold Voltage VhOLD 

Oscillation Start Time t s t t 

Oscillation Correction 10P 
Capacitance 20P 

min 

VSS2 = — 2 -4V , [Segment ] - 1 
IOH=-10^A PAD No. 14 to 22, 
V S S 2 = - 2 . 6 V , 57 to 64 
V 0 U T = V S S 2 Q I P 8 0 p in No. 

.3 to 11, 43 to 50 . 
VSS2~—2.9V, C1=C2=0.1juF, 
fopg=32.768kHz 
VsS2 = _ 2 .9V , standard watch/clock operation, 
C1=C2=0.1//F, Co=Cg=20pF, C1=25kohm, Fig. 5 
VSS1=VSS2, Co=Cg=20pF,CI=25kohm, Fig. 6 - 1 . 3 5 
VBAK=VsS1=VSS2/2, Co=Cg=20pF, 
CI=25kohm, Fig. 5 
VSS1=VSS2=-2.9V, Co=Cg=20pF, 
CI=25kohm, Fig. 6 
External pin 8 
OSCOUT 16 

typ 

- 0 . 3 

1 . 0 

max unit 

V 

1 

- 1 . 3 5 

- 2 . 6 

10 

10 
20 

/iA 

V 

/ iA 

V 
V 

12 pF 
24 pF 

Operation from EXTV [1/2 bias , 1/3 du ty ] 
Absolute Maximum Ratings at Ta=25±2 C, Vdd=0V unit 

Maximum Supply Voltage VSS1 - 4 . 0 to +0.3 V 

VSS2 VSS2=VSS3 - 4 . 0 to +0.3 V 
Maximum Input Voltage V l N I 10P, OSCIN, TEST3 V s S 1 - 0 - 3 t o 0.3 V 

V|N2 S1-4 , M1 -4 , K 1 - 4 , P1-4 , TEST1, TEST2, VSS2-0.3 to 0.3 V 
INT, RES IM1-4 , P1-4 : Input mode) 

Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT V s S 1 ~ 0 . 3 t o 0 . 3 V 

VQUT2 SEGOUT, COM1—3, CUP1, ALARM, V S S 2 - 0 . 3 t o 0.3 V 
LIGHT, CNT1, CNT2, M 1 - 4 , P 1 - 4 
(Ml—4, P1-4 : Output mode) 

Operating Temperature Topr - 2 0 to 65 °C 
Storage Temperature Tstg - 3 0 to +125 °c 

Allowable Operating Conditions i at Ta=25±2°C, V d d = ° V min typ max unit 
Supply Voltage Vssi - 3 . 6 - 1 . 3 V 

VSS2 VSS2=VSS3 - 3 . 6 - 2 . 0 V 
"H"-Level Input Voltage V |H S1 -4 , M 1 - 4 , K 1 - 4 , P1-4 , INT, RES - 0 . 4 0 V 

(M1-4 , P1-4 : Input mode) 
"L"-Level Input Voltage V l L It n VSS2 VSS2+0.4 V 
Operating Frequency fopg Ta=—20 to +65° C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V D D = 0 v min typ max unit 
Input Resistance RIN1A VSS2=-2.9V, V|L=VSS2+0.4V, 50 500 kohm 

"L"-level hold tr., * 1 , F i g . 4 

R I N I B VSS2=-2.9V, "L"-level pull-in tr., #1, Fig. 4 200 2000 kohm 

R|N2A VsS2 = -2-9V, Vj|_=VsS2+0.4V, input mode, 50 500 kohm 
"L'Mevel hold tr., M , Fig. 4 

R|N2B V s S 2 ~ — 2-9V, input mode, 200 2000 kohm 
"L"-level tr., Fig. 4 

RIN3 VSS2=-2.9V, TEST1, 2, RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS2="2.9V, IOH=-0-4//A, SEGOUT - 0 . 2 V 

"L"-Level Output Voltage VOL1 VSS2=-2.9V, IOL=0.4//A, SEGOUT VSS2+0.2 V 
"H"-Level Output Voltage VOH2 VSS2=-2 9V, IOH=-4juA, COM1-3 - 0 . 2 V 
"M"-Level Output Voltage VOM VSS2=-2.9V, I0H=-4 juA, VSS2/2-0.2 VSS2/2+0.2 V 

IOL=4/UA, COM 1 - 3 
"L"-Level Output Voltage VOL2 VSS2=-2.9V, IOL=4MA, COM1-3 VSS2+0-2 V 
"H"-Level Output Voltage VOH3 VSS2=-2.4V, l O H= -250 / iA , - 0 . 65 V 

ALM, LIGHT, CNT1.CNT2 
"L"-Level Output Voltage VQL3 VSS2=~2-4V, loL=250/iA VSS2+0.65 V 

ALM, LIGHT, CNT1,CNT2 Continued on next page, 
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Continued from preceding page. 

"H"-Level Output Voltage VOH4 

"L"-Level Output Voltage V o L 4 

"H"-Level Output Voltage V 0 H 6 

"L"-Level Output Voltage V 0 L 6 

"H"-Level Output Voltage VOH7 

"L"-Level Output Voltage V o L 7 

"H"-Level Output Voltage V 0 H 6 

Output OFF Leakage 'OFF 
Current 

Output Voltage V s s i 
(halver) 
Current Dissipation I ' d d ' 

VSS2=-2.9V, IOH=-40JUA, M1 -4 , P I - 4 
{ M 1 - 4 , PI —4: Output mode) 
VSS2=-2.9V, I()L=40MA, M 1 - 4 , P 1 - 4 
( M 1 - 4 , P 1 - 4 : Output mode) 
VSS2=~2 .4V , [Segment ^ R F " * 1 

IQH=-10MA PAD No. 14 to 22, 
V S S 2 = - 2 . 4 V , 57 t o 6 4 
IOL=40/iA QIP80 pin No. 

[ 3 to 11,43 to 50 
VSS2=-2.4V, [Segment 
I O H = - 5 m A PAD No. 23 to 34, 
VSS2=~2.4V, 65 to 77 
IOL=20mA QIP80 pin No. 

[ 12 to 23, 51 to 63j 
VSS2=—2 -4V, f Segment 
IOH=- 1 °MA PAD NO. 14 to 22, 
VSS2=-2.6V, 57 to 64 
V0UT=VSS2 QIP80 pin No. 

I 3 to 11, 43 to 50 J 
VSS2=-2.9V, C1=C2=0.1mF, 
fopg=32.768kHz 
VSS2=—2.9V, standard watch/clock operation, 
C1=C2=0.1/iF, Co=Cg=20pF, CI=25kohm, Fig. 5 

min t yp max unit 

-0 .4 V 

VSS2+0-4 V 

- 1 - 0 . 3 V 

VSS2+0.3 VSS2+1 V 

- 1 - 0 . 3 V 

VSS2+0.3 VSS2+1 V 

- 1 - 0 . 3 V 

1 p A 

•1.35 

5.0 

"L"-Level Input Voltage V||_ 
Operating Frequency fopg 

(M1-4 , P1-4 : Input mode) 

Ta=—20 to +65 C 

V 

MA 

Oscillation Start Voltage Vstt VSS1=VSS2, Co=Cg=20pF, CI=25kohm, Fig. 6 - 2 . 2 V 
Oscillation Hold Voltage VHOLD VBAK=VSS2 ( Co=Cg=20pF, CI=25kohm, Fig. 6 - 2 . 0 V 
Oscillation Start Time tstt VSS1=VSS2=-2.9V, Co=Cg=20pF, 10 s 

CI=25kohm, Fig. 6 
Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 

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

Maximum Supply Voltage VSS1 - 4 . 0 to +0.3 V 

VSS2 - 4 . 0 to +0.3 V 

VSS3 - 5 . 5 to +0.3 V 
Maximum Input Voltage V|N1 SI —4, M l - 4 , K 1 - 4 , P l - 4 , TEST1-3 , V s s i - 0 . 3 t o 0 . 3 V 

10P, OSCIN, INT, RES ( M l - 4 , P 1 - 4 : Input mode) 
Maximum Output Voltage VOUT1 TEST3, CUP2, OSCOUT, ALARM, V s S 1 - 0 . 3 t o 0 . 3 V 

LIGHT, CNT1, CNT2, M 1 - 4 , P 1 - 4 
( M l - 4 , P1-4 : Output mode) 

VOUT2 SEGOUT, COM1, COM2, COM3, CUP1 VsS3~0 .3 to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to+125 °c 

Allowable Operating Conditions i at Ta=25+2°C, V d d = 0 V min typ max unit 
Supply Voltage VSS1 -1 .65 - 1 . 3 0 V 

VSS2 - 3 . 3 - 2 . 4 V 

VSS3 -4 .95 - 3 . 7 V 
"H"-Level Input Voltage V |H S1 -4 , M 1 - 4 , K 1 - 4 , P1-4 , INT, RES - 0 . 2 0 V 

VSS1 
32 

VSS1+0-2 
33 

V 
kHz 
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Electrical Characteristics at Ta= 
Input Resistance 

"H"-Level Output Voltage 
"M1"-Level Output Voltage 
"M2"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"M1"-Level Output Voltage 
"M2"-Level Output Voltage 
" L " Level Output Voltage 
"H"-Level Output Voltage 

25±2°C, VpD=0V min 

R I N I A vssi=-I .55v, VIL=VSSI+O.2V, 5 0 

"L"- level hold tr., *1 , Fig. 7 
RIN1B Vss1=-1-55V, "L" - leve l pull-in tr., *1, Fig. 7 200 
R|N2A VSS1=-1.55V, V i l ^ s s I + O ^ V , input mode, 50 

"L'Mevel hold tr., *2, Fig. 7 
R|1M2B VSS1=-1-55V, input mode, "L"-level 200 

pull-in tr . , *2, Fig. 7 
R|N3 VSS1=-1-55V,TEST1,2, RES 
VOH1 VSS1 = - 1 -55V, I q h ^ - O . ^ A , SEGOUT 

typ 

"L"-Level Output Voltage V q L 3 

VOM2-li IOL=0.4MA, SEGOUT ' 
V Q L I VSS1=-1 -55V, \ O L = - Q A ( j l A , SEGOUT 
V o H 2 V S S1—1.55V, L O H = - 4 M A , 

COM1, COM2, COM3 
VOM1-2/VSS1=-1.55V, IOL=4MA, \ 
VOM2-2i lOH=~4/ iA, COM 1, COM2, COM3' 
VOL2 VSS1=~1-55V, IOL=4MA, COM1-3 

VSS1=-1-35V, IOH=-250juA, 
ALM, LIGHT, CNT1, CNT2 
VSS1=-1-35V, IOL=250MA, ALM, LIGHT 
CNT1, CNT2 

VOH3 

10 
- 0 . 2 

VSS1-0.2 
VSS2-0.2 
VSS3-0.2 

- 0 . 2 

VSS1-0.2 
VSS2-0-2 

- 0 .65 

max unit 
500 kohm 

2000 kohm 
500 kohm 

2000 kohm 

300 kohm 

VSS1+0.2 
VSS2+0.2 
VSS3+0.2 

Vss i+0.2 
V S S 2 + 0 - 2 

V S S 3 + 0 2 

VSS1+0.65 

V 

V 
V 
V 
V 

V 
V 
V 
V 

"H"-Level Output Voltage VOH4 VSS1=-1-55V, IOH=-20AIA, M 1 - 4 , P1 -4 - 0 . 2 V 
( M l - 4 , P 1 - 4 : Output mode) 

"L"-Level Output Voltage VOL4 VSS1=~1-55V, lOL=20iuA, VSS1+0.2 V 
( M 1 - 4 , P1 -4 : Output mode) 

Output Voltage VSS2 I VSS1=~1-35V, C1 to C3=0.1juF\ - 2 . 5 V 

VSS3 ^ tfopg=32.768kHz, Fig. 8 / - 3 . 75 V 
Current Dissipation HDD" V s s i = - 1 -55V, standard watch/clock operation, 3.5 MA 

C1 to C3=0.1jiF, Co=Cg=20pF, CI=25kohm, Fig. 8 
Oscillation Start Voltage Vstt Co=Cg=20pF, CI=25kohm, Fig. 9 -1.35 V 
Oscillation Hold Voltage VHOLD VBAK=VSS1, Co=Cg=20pF, -1.65 - 1 . 3 0 V 

CI=25kohm, Fig. 8 
Oscillation Start Time *stt VSS1=-1-35V, Co=Cg=20pF, CI=25kohm, Fig. 9 10 s 
Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 

Operating from Li Battery [1/3 bias, 1/3 duty ] 
Absolute Maximum Ratings at Ta=25±2°C, VdD=0V unit 

Maximum Supply Voltage VSS1 VBAK=VSS1 or VSS2 - 4 . 0 to +0.3 V 

VSS2 VBAK=VSS1 or VsS2 - 4 . 0 to +0.3 V 

VSS3 VBAK=VSS1 or VsS2 - 5 . 5 to +0.3 V 
Maximum Input Voltage V|N1 10P, OSCIN, TEST3 V B A K - 0 . 3 t o 0 . 3 V 

V |N2 S I - 4 , M 1 - 4 , K 1 - 4 , P1-4 , TEST1, TEST2, VSS2-0-3 to 0.3 V 
INT, RES {M1 —4, P1 -4 : Input mode) 

Maximum Output Voltage VOUT1 TEST3, OSCOUT V B A K - 0 . 3 to 0.3 V 

VOUT2 ALARM, LIGHT, CNT1, CNT2, M 1 - 4 , V S S 2 - 0 . 3 t o 0 . 3 V 
P1 -4 , CUP2 ( M 1 - 4 , P1 -4 : Output mode) 

VOUT3 SEGOUT 1 - 6 4 , COM1 to COM3, CUP1 VSS3-0-3 to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to+125 °C 
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Allowable Operating Conditions at Ta=25±2°C, VQD^OV, min t yp max unit 
Supply Voltage VBAK -3.6 - 1 . 3 V 

VSS2 -3.6 - 2 . 0 V 

VSS3 VSS3=VSS2+VSS1 -5.0 - 3 . 9 V 
"H"-Level Input Voltage V |H SI—4, Ml—4, K 1 - 4 , P1-4 , INT, RES -0 .4 0 V 

( M 1 - 4 , P1 -4 : Input mode) 
"L"-Level Input Voltage V | L VSS2 VSS2+0.4 V 
Operating Frequency fopg Ta=—20 to +65°C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V D D = 0 V min typ max unit 
Input Resistance RIN1A VSS2=-2.9V, V|L=VSS2+0.4V, 50 500 kohm 

"L"-level hold tr., *1, Fig. 10 

R|N1B VSS2=~2.9V, "L"-level pull-in tr., *1, Fig. 10 200 2000 kohm 

R|N2A VSS2- -2 .9V, VJL=VSS2+0-4V, input mode, 50 500 kohm 
"L"-level hold tr., *2, Fig. 10 

R|N2B VSS2 = _2.9V, input mode, "L"-level 200 2000 kohm 
pull-in tr., *2, Fig. 10 

R|N3 VSS2=-2.9V,TEST1,2 , RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS2=-2.9V, IOH=-0.4MA, SEGOUT -0 .2 V 
"M1 "-Level Output Voltage V0M1-1|VSS2=-2.9V, IOH=-0-4MA,\ 1/2VSS2" -0 .2 1/2VSS2+0.2 V 
"M2"-Level Output Voltage VOM2-l' 'OL=0.4jLtA, SEGOUT I VSS2--0 .2 VSS2+0.2 V 
"L"-Level Output Voltage VOL1 VSS2=-2.9V, IOL=0.4MA, SEGOUT VSS3+0.2 V 
"H"-Level Output Voltage VOH2 VSS2=~2.9V, I0H=-4MA, COM1-3 -0 .2 V 
"M1"-Level Output Voltage V O M 1 - 2 [ V S S 2 = - 2 . 9 V , I 0 H = - 4 M A \ 1/2VSS2* -0 .2 1/2VSS2+0.2 V 
"M2"-Level Output Voltage V0M2-2^0L=4MA, COM1, COM2, COM3/ VSS2--0 .2 VSS2+0.2 V 
"L"-Level Output Voltage VQL2 VSS2=-2.9V, I0L=4MA, COM1-3 VSS3+0.2 V 
"H"-Level Output Voltage VQH3 VSS2=-2.4V, IOH=-250A(A, ALM, CNT1, CNT2 - 0 . 6 5 V 
"L"-Level Output Voltage VQL3 VSS2=~2.4V, IOL=250JUA, ALM, CNT1, CNT2 V S S + 0 . 6 5 V 
"H"-Level Output Voltage VOH4 VSS2=-2.4V, | o h =-150JUA, LIGHT -1 .5 V 
"L"-Level Output Voltage VOL4 VSS2=-2.4V, Io l=150/ IA , LIGHT VSS2+1 5 V 
"H"-Level Output Voltage VOH5 VSS2=-2.9V, | O H = - 4 0 ^ A , M l - 4 , P1-- 4 - 0 . 4 V 

"L"-Level Output Voltage V o L 5 

"H"-Level Output Voltage VOH6 

"L"-Level Output Voltage V 0 L 6 

"H"-Level Output Voltage V o H 7 

"L"-Level Output Voltage V o L 7 

"H"-Level Output Voltage V 0 H 6 

Output OFF Leakage 'OFF 
Cuttent 

Output Voltage V s s i 

VSS3 

Current Dissipation M d d I 

Oscillation Start Voltage V s t t 

( M 1 - 4 , PI—4: Output mode) 
VSS2=-2.9V, IOL=40MA, M1 -4 , P1-4 
(M1—4, P1-4 : Output mode) 
V S S 2 = - 2 . 4 V , fSegment 1 - 1 - 0 . 3 
IOH=-10MA PAD No. 14 to 22, 
V.SS2=-2.4V, 57 to 64 
IOL=40mA QIP80 pin No. 

( 3 to 11, 43 to 50 J 
VSS2="2.4V, Segment <™ffu t ) 

IOH=-5juA PAD No. 23 to 34, 
VSS2=-2.4V, 65 to 77 
IOL=20^A QIP80 pin No. 

[ l 2 to 23,51 to 63 
V SS2 = _ 2 .4 V , [Segment 
IOH=- 1 0AtA PAD No. 14 to 22, 
VSS2=~2-6V , 57 to 64 
V 0UT=VSS2 QIP80 pin No. 

(3 to 11,43 to 50 
[VSS2=-2.9V, CI to C4=0.1/iF, 
lfopg=32.768kHz, Fig. 11 
VSS2=~2.9V, standard watch/clock operation, 
C1 to C4=0.1jiF, Co=Cg=20pF, Cl=250kohm, Fig. 11 
VSS1 =VSS2. Co=Cg=20pF, - 1 . 3 5 
Cl=250kohm, Fig. 12 

VSS2+0-4 

VSS2+0-3 VSS2+1 

- 1 - 0 . 3 

VSS2+0-3 VSS2+1 

- 1 - 0 . 3 

- 1 .35 
- 4 . 1 

2.0 

V 

V 

V 

H A 

V 
V 

H A 

Continued on next page. 
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Continued f rom preceding page. min typ max unit 

Oscillation Hold Voltage VHOLD VBAK=VSS1=VSS2/2, Co=Cg=20pF, - 2 . 6 V 
Cl=250kohm, Fig. 11 

Oscillation Start Time tstt VSS2=-2.9V, VSS1 =VSS2, Co=Cg=20pF, 10 s 
CI=25kohm, Fig. 12 

Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 

Operation f rom EXTV [1/3 bias, , 1/3 du ty ] 
Absolute Maximum Ratings at Ta=25±2 C, V D D = 0 V unit 

Maximum Supply Voltage VSS1 - 4 . 0 to +0.3 V 

VSS2 - 4 . 0 to+0 .3 V 

VSS3 - 5 . 5 to +0.3 V 
Maximum Input Voltage V|N1 10P, OSCIN,TEST3 VSS1~0.3 to 0.3 V 

V |N2 S1 —4, Ml—4, K1 —4, P1-4, TEST1, 2, VSSI -0 .3 to 0.3 V 
INT, RES (M1 —4, PI—4: Input mode) 

Maximum Output Voltage VOUT1 TEST3, OSCOUT VSS1—0.3 to 0.3 V 

VOUT2 ALRM, LIGHT, CNT1, CNT2, M1 -4 , V S S 2 - 0 . 3 t o 0 . 3 V 
P1-4 , CUP2 {M1-4 , P1-4 : Output mode) 

VOUT3 SEGOUT1—64, COM1 to COM3, CUP1 VSS3_0.3 to 0.3 V 
Operating Temperature Topr - 2 0 to +65 °C 
Storage Temperature Tstg - 3 0 to +125 °C 

Allowable Operating Conditions at Ta=25±2°C, V D D = 0 V , min typ max unit 
Supply Voltage Vssi -3 .6 - 1 . 3 V 

VSS2 -3 .6 - 2 . 0 V 

VSS3 VSS3=VSS2+VSS1 -5 .0 - 3 . 9 V 
"H"-Level Input Voltage V |H S1-4 , M 1 - 4 , K1—4, INT, RES -0 .4 0 V 

(Ml—4, P1 -4 : Input mode) 
"L"-Level Input Voltage V | L VSS2 V S S 2 + 0 . 4 V 
Operating Frequency fopg Ta=—20 to +65°C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C, V D D = o v min typ max unit 
Input Resistance RIN1A VSS2=-2.9V, V I L=VSS2+0.4V, 50 500 kohm 

"L"-level hold tr., *1, Fig. 10 

RIN1B Vss2=-2 .9V, "L" - Ieve l pull-in tr., *1, Fig. 10 200 2000 kohm 

R | N 2 A VSS2=~2.9V, V | L = V S S 2 + 0 - 4 V , input mode, 50 500 kohm 
"L"-level hold tr., *2, Fig. 10 

R|N2B V S S 2 = ~ 2 . 9 V , input mode,"L"-level 200 2000 kohm 
pull-in tr., *2, Fig. 10 

R | N 3 V S S 2 = - 2 . 9 V , T E S T 1 < 2 , RES 10 300 kohm 
"H"-Level Output Voltage VOH1 VSS2 = _ 2.9V, IOH=-0.4/uA, SEGOUT -0 .2 V 
"M1"-Level Output Voltage VOMM/VSS2=-2 .9V , IOH=-0.4MA,| 1/2VSS2* - 0 . 2 1 / 2 V S S 2 + 0 . 2 V 
"M2"-Level Output Voltage V O M 2 - R ' O L = 0 - 4 / I A , SEGOUT ' VSS2 - 0 . 2 VSS2+0-2 V 
"L"-Level Output Voltage VOL1 VsS2=-2 .9V, IOL=0.4/iA, SEGOUT VSS3+0-2 V 
"H"-Level Output Voltage V O H 2 V S S 2 = - 2 . 9 V , I 0 H = - 4 / I A , - 0 . 2 V 

COM1, COM2, COM3 
"M1"-Level Output Voltage V0M1-2|VSS2=-2.9V, lQH=-4/ iA , \ 1/2VSS2 - 0 , 2 1/2VSS2+0.2 V 
"M2"-Level Output Voltage VQM2-2L 'OL :=4juA, COM1, COM2, COM3 / VSS2' - 0 . 2 VSS2+0.2 V 
"L"-Level Output Voltage VQL2 VSS2=-2-9V, IQL=4MA, COM1, COM2, COM3 VSS2+0-2 V 
"H"-Level Output Voltage VOH3 VSS2=-2.4V, IOH=-250)LIA, 0.65 V 

ALM, LIGHT, CNT1,CNT2 
"L"-Level Output Voltage VOL3 V S S 2 = - 2 . 4 V , l o L = 2 5 0 J T I A , V S S 2 + 0 - 6 5 V 

ALM, LIGHT, CNT1,CNT2 
"H"-Level Output Voltage V O H 4 V S S 2 = - 2 . 9 V f | O H = - 4 0 / I A , M 1 - 4 , P 1 - 4 - 0 . 4 V 

( M 1 - 4 , P1 -4 : Output mode) 
"L"-Level Output Voltage VQL4 VSS2=-2.9V. IQL=40MA, M1 -4 , P1 -4 VSS2+0.4 V 

( M 1 - 4 , P1 —4: Output mode) 

Continued on next page. 
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Continued from preceding page. 

"H"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output OFF Leakage 
Current 

Output Voltage 

Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltge 
Oscillation Start Time 

Oscillation Correction 
Capacitance 

VOH6 

"L"-Level Output Voltage VQL6 

VOH7 

VOL7 

"H"-Level Output Voltage VQH6 

• O F F 

VSS1 
VSS3 
" D D I 

V s t t 

VSS2=-2.4V, 
I 0 H = - I O M A 

VSS2=-2.4V, 
IOL=40MA 

VSS2=~2.4V, 
IOH=-5juA 
VSS2=-2.4V ( 

IOL=20MA 

VSS2=-2.4V, 
IOH=-10MA 
VSS2="2.6V, 
V0UT=VSS2 

mm 

- 1 [Segment ( g # H ' 
PAD No. 14 to 22, 
57 to 64 
QIP80 pin No. 

l 3 t o 11,43 to 50 
[Segment = 

PAD No. 23 to 34, 
65 to 77 
QIP80 pin No. 

[12 to 23,51 to 63. 
Segment 
PAD No. 14 to 22, 
57 to 64 
QIP80 pin No. 

[3 to 11, 43 to 50 , 
VSS2=-2.9V, C1 to C4=0.1/uF,] 
fopg=32.768kHz, Fig. 11 I 
V S S 2 = —2.9V, standard watch/clock operation, 
CI to C4=0.1MF, Co=Cg=20pF, Cl=250kohm, Fig. 11 
VSS1=VSS2, Co=Cg=20pF, - 2 . 2 
CI=25kohm, Fig. 12 

VHOLD VBAK=VSS2 ( Co=Cg=20pF, CI=25kohm, Fig. 11 
tstt VSS2=-2.9V, V s s i =VsS2, Co=Cg=20pF, 

CI=25kohm, Fig. 12 
10P External pin 8 
20P OSCOUT 16 

typ 

- 0 . 3 

max 

VSS2+0.3 VSS2+1 

- 1 - 0 . 3 

VSS2+0-3 VSS2+1 

- 1 - 0 . 3 

5.0 

10 
20 

- 1 . 3 5 
4.1 

-2.0 

10 

12 
24 

unit 

V 

V 

V 

MA 

V 
V 

fiA 

V 

pF 
pF 

M S 1 S 2 - S 3 S 4 - INT- K1- K2- K3- K4 

*2 M l - M2- M3- M4- PI- P2- P3- P4 
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Unit (capacitance: F) 

ovssi 
Fig. 1 Input configuration of 

S1-4 , M l - 4 , K 1 - 4 , P1-4 , INT 

0 ^ 1 
Fig. 7 Input configuration of 

S1—4, M1—4, K1 —4, P1 -4 , INT 

0.1 P 0.1 P VDD 
CUPI 

CVP7 OSC OUT 
VSS2 VSSL 

- I -~ . L O . I I J 
T " 

VDD 
CUPI 

CVP7 OSC OUT 
VSS2 VSSL 

- I -VDD 
CUPI 

CVP7 OSC OUT 
VSS2 VSSL 

- I -VDD 
CUPI 

CVP7 OSC OUT 
VSS2 VSSL 

Fig. 2 Output voltage, current dissipation, 
oscillation hold voltage test circuit 

o 
o.v 

ci 
0.1 p 

. a 
•Olu 

CUPI VDO OSC 1N CUPI OSC 1N 

CUPI DUT OSC OUT 

VSS2 
VSS3 

VSS5 VSS2 
VSS3 BAK 

51 
J 

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

VDO 
OSC IN 

CUPt 
or CUP2 DUT OSCOUT 

VSS2 
vsst 

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

VDD 
OSC IN 

VDD 
OSC IN 

CUPI 
or QJP2 OUT OSC OUT 

*>S2 Vssi 

20pJ_ 

0 + 

Fig. 9 Oscillation start voltage, 
oscillation start time, frequency 
stability test circuit 

Fig. 4 Input configuration of 
S1—4, M 1 - 4 , K 1 - 4 , PI—4, INT 

i v S S 2 

Fig. 10 Input configuration of 
S1-4 , M 1 - 4 , K 1 - 4 , P1-4 , INT 

O.ljJ I O.ljJ VDO 
CUPI OSC IN 
CUM DUT OSCOUT 
VSSI VJS2 

~ J -o v 
T T 

VDO 
CUPI OSC IN 
CUM DUT OSCOUT 
VSSI VJS2 

* 1 
VDO 

CUPI OSC IN 
CUM DUT OSCOUT 
VSSI VJS2 

VDO 
CUPI OSC IN 
CUM DUT OSCOUT 
VSSI VJS2 

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

o% CUPI VDD OSCIN 
CUP2 DUT OSCOUT 
vsst vssa BAK VSS3 

vssa 
CJ 
O.tp 

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

VDO 
CUPI OSC IN 

orcun DUT OSCOUT 

VSS2 vssi 
3 + 

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

VDO OSCIN 
CUPI 
or CUP2 DUT OSCOUT 

V3S2 «SI 

Fig. 12 Oscillation start voltage, 
oscillation start time, frequency 
stability test circuit 
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VS52 

Fig. 13 Input conf igurat ion of 
S 1 - 4 , M1—4, K 1 - 4 , P1 —4, INT 

r - L e g 
VDD OSC IN — 3 ® p . 

DUT OSC OUT 

VSS1 
VSS2 

VSS1 

I 

Fig. 14 Outpu t voltage, current dissipation, 
osci l lat ion hold voltage test c i rcui t 

VDO OSC IN 

c o m OUT OSC OUT 

VSS2 
VSS1 

JLcg 

— 3 ? P _ _ 

Fig. 15 Oscillation start voltage, 
oscil lation start t ime, frequency 
stabil i ty test c ircui t 

Unit(capacitance: F) 

• 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 or property loss. 

• Anyone purchasing any products described or contained herein for an above-mentioned use shall: 
© Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, 

subsidiaries and distributors and all their officers and employees, jointly and severally, against any 
and all claims and litigation and all damages, cost and expenses associated with such use: 

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

• Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees 
are made or implied regarding its use or any infringements of intellectual property rights or other rights of 
third parties. 
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INSTRUCTION SET OF LC5805 

Summary of LC5805 Instructions 
Symbol Description Symbol Desctiption Symbol Description 
AC : Accumulator E/S F Interrupt/switch select flag CSTF : Chrono start flag 
ACn : Accumulator BCF Bakup flag CMF : Chrono mode flag 
CF : Carry flag SCFn Start condition flag n CDF : Chrono data decoder flag 
DP : Data Pointer PDF Pull-down flag TM : Timer 
DPF : Data pointer flag HQF Halt request flag L : LCD latch 
SP : Strobe pointer HEFn Halt release enable flag < ) : Contents 
PC : Program counter HRFn Halt release request flag 4— 

A 
V 

. Transfer direction, result 
[P( )1 : Contents of port ( I CC Chrono counter 

4— 
A 
V 

: A N D 
Rx : Memory of address x LSF Lap sample flag 

4— 
A 
V : OR 

Rxn : Memory-bit n of address x LPF Lap mode flag V : Exclusive OR 
lEFn : Interrupt enable flag n 

c 
o 
"C 

iS, 
Mnemonic 

Instruction code 

° 1 5 D | 4 0 1 3 D 1 2 D n D i o D g 0 8 

D 7 D g D5 D4 D3 O 2 D1 D o 

Functi on Description 
Status 
flag to be 
affected 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

C L A Clear AC 0 1 0 1 1 0 1 0 

0 0 0 0 0 0 0 0 

A C — 0 The AC content! are cleared 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

R C F Reset CF 1 1 1 0 1 1 0 0 

0 0 0 0 0 0 0 1 

CF - 0 

^ R F l u 1 

The CF contents art cleared. CF 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

SCF Set CF 1 1 1 0 1 0 0 0 

0 0 0 0 0 0 0 1 

CF - 1 

3 S F 1 U 1 

The CF it u t . CF 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

M R W Y , X Move Rx t o 

W o r k i n g Register R y 

0 1 1 0 0 0 Y 2 Y i 

Y o X e X 5 X4 X 3 X 2 X 1 XO 

A C , R y - The memory (Rx) contend are loaded 
to the AC and working regiiter IRy). 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

MWR X , Y M o v e W o r k i n g 

Register R y t o R „ 

0 1 1 0 0 1 Y 2 Y i 

Yo X 6 X 5 X4 X3 X 2 X i X 0 

AC. Rx - ( R Y ) Tha working regiiter (Ry) content! are 
loaded to tha AC and memory (Fix), 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 SRO X Sh i f t R igh t Rx & 

M S B - 0 

0 1 1 0 1 0 0 0 

0 X 6 X 5 X4 X3 X 2 X i X o 

R x n , A C n - (Rxn+1 ) 

R x 3 , AC3 - 0 

The memory (Rx) contend are shifted 
right and 0 it loaded to the MSB. The 
tame contents are loaded to the AC. 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

SR I X Sh i f t R igh t Rx & 

MSB=1 

0 1 1 0 1 0 0 1 

0 X 6 X 5 X4 X 3 X 2 X i X o 

R x n , A C „ - (Rxn+1 ) 

Rx3. A C 3 - 1 

The memory (Rx) contents are shifted 
right and 1 It loaded to the MSB. The 
tame contents are loaded to the AC. 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

S L O X S h i f t Le f t R x & 

L S B » 0 

0 1 1 0 1 0 1 0 

0 Xg X 5 X4 X 3 X 2 X 1 Xo 

R x n , A C n - (Rxrv-1) 

RXQ, A C o - O 

The memory (Rx) conteno are shifted 
left end 0 it loaded to the LSB, The 
tame contents are loaded to the AC, 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

S L I X S h i f t Le f t Rx & 

LSB=1 

0 1 1 0 1 0 1 1 

0 X g X 5 X4 X3 X 2 X 1 X o 

R x n , A C n - (Rxn -1 ) 

R x o , A Co — 1 

The memory (Rx) content! ere thlfted 
left and 1 it loaded to the LSB. The 
tame contend are loaded to the AC. 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

R A R X R o t a t e R i g h t Rx 0 1 1 0 1 1 0 0 

0 X6 X 5 X4 X 3 X 2 X I Xo 

R x n , A C n - ( R x n + 1 ) 

R X 3 , AC3 — R x o 

The memory (Rx) contents are rotated 
right. The same content! are loaded to 
the AC, 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

R A L X R o t a t e Le f t Rx 0 1 1 0 1 1 1 0 

0 X 6 X5 X4 X 3 X 2 X i X 0 

R x n , A C n — (Rxn -1 ) 

R X q , A C o - RX3 

The memory (Rx) con tan a are rotated 
left. The tame contents are loaded to 
tha AC. 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

M A F X Move CF & W R F 

to A C & Rx 

0 1 1 1 0 1 0 0 

0 X 6 xs X 4 X3 X 2 X 1 X o 

A C , R x - (CF) The CF, contents 
AC and memory 

AC, Rx bit 

3 

2 

1 

0 

era loaded to the 
Rx), 

Contents 

CF 

A
cc

um
ul

at
or

 m
an

ip
ul

at
io

n 
in

jtw
et

io
ns

-m
em

or
y 

m
an

ip
ul

at
io

n 
in

st
ru

ct
io

ns
 

M R A X Move Rx t o CF 

& W R F 

0 0 0 0 1 1 1 1 

1 X g X 5 X4 X 3 X 2 x ^ X q 

C F — ( R x ) The memory IRx) contents are loaded 
to the CF . Bit has the tame 
correspondence as for MAF X. 

O
pe

ra
tio

n
 in

st
ru

ct
io

ns
 

A D C X A d d AC t o Rx 

w i t h CF 

0 1 0 0 0 0 0 0 

0 X g X 5 X 4 X 3 X 2 X i X o 

A C - ( R x l + I A C I 

+ I C F ) 

The memory IRx). AC. CF contend 
are binary-added and the result It loaded 
to tha AC. 

CF 

O
pe

ra
tio

n
 in

st
ru

ct
io

ns
 

A D C * X A d d A C t o Rx 

w i t h CF 

0 1 0 0 0 0 0 1 

0 X g X 5 X4 X 3 X 2 X I XO 

A C , Rx - I R x ) + | A C ) 

+ ( C F ) 

The memory (Rx), AC. CF contents 
are binary-added and the result It loaded 
to the AC. Rx, 

C F 

O
pe

ra
tio

n
 in

st
ru

ct
io

ns
 

SBCX Sub t rac t AC 

f r o m Rx w i t h CF 

0 1 0 0 0 0 1 0 

0 X g X 5 X4 X 3 X 2 X i X o 

A C , - ( R * ) + ( A C ) 

+ (CF) 

The AC. CF contents are binary sub-
tracted from the memory (Rx) contents 
and the result It placed in the AC. 

CF 

O
pe

ra
tio

n
 in

st
ru

ct
io

ns
 

S B C * X Sub t rac t A C 

f r o m R x w i t h CF 

0 1 0 0 0 0 1 1 

0 X g X 5 X 4 X 3 X 2 X i X o 

A C - ( R x ) + ( A C ) 

• ICF) 

The AC, CF contents ere binery sub-
tracted from the memory (Rx) contents 
end the result Is pieced In the AC, Rx. 

CF 
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c o « 

n 

Mnemonic 

Instruction cod* 

O15 ° 1 4 ° 1 3 d 1 2 d 1 1 D 1 0 ° 9 d 8 

D 7 D 6 D 5 D 4 D 3 D 2 D i D 0 

Function Description 
Status 
flag to be 
affected 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D D X A d d A C t o R x 0 1 0 0 0 1 0 0 

0 X 6 X 5 X 4 X 3 X 2 X , X 0 

A C - I R x ) + ( A C ) The memory (Rx), AC contents i f * 
binary-added and the result i« loaded to 
the AC. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D D * X A d d A C t o R x 0 1 0 0 0 1 0 1 

0 X g X 5 X 4 X 3 X 2 X i XQ 

A C , R * - ( R x ) + ( A C ) The memory (Rx), AC eontanu ara 
binory-added and the result is loaded to 
the AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S U B X Sub t rac t A C 

f r o m R x 

0 1 0 0 0 1 1 0 

0 X 6 X 5 X 4 X 3 X 2 X j XQ 

A C - ( R x ) + { A C I + 1 The AC contents are binary subtract ad 
from the memory (Rxl contents and the 
result i i placed In the AC. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S U B ' X Sub rac t A C 

f r o m R * 

0 1 0 0 0 1 1 1 

0 X 6 X 5 X 4 X 3 X 2 X1 XQ 

A C , R x — ( R x ) + ( A C ) + 1 The AC oontenti are binary subtracted 
from the memory (Rxl contents end ths 
result ts pieced in the AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D N X A d d A C t o R x 0 1 0 0 1 0 0 0 

0 X 6 X 5 X 4 X 3 X 2 X , Xq 

A C — ( R x l + J A C ) Tha memory (Rx). AC contents ara 
binary-added and the result is loaded to 
the AC, 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D N • X A d d A C t o R x 0 1 0 0 1 0 0 1 

0 X g X 5 X 4 X 3 X 2 X I X q 

A C , R x - ( R x l + I A C t The memory (Rx), AC contents ar* 
binary-added and tha result is loaded to 
tha AC, Rx. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A N D X A n d A C t o Rx 0 1 0 0 1 0 1 0 

0 X g X 5 X 4 X 3 X 2 X1 X q 

A C - ( R x ) A l A C ) The m»mory (Rx) contents end AC 
contend era ANDed end the result Is 
loaded to the AC. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A N D * X A n d A C t o Rx 0 1 0 0 1 0 1 1 

0 X 6 X 5 X 4 X 3 X 2 X i X o 

A C , R x - ( R x ) A ( A C ) The memory (Rx) contents and AC 
contents ara AN Dad and the result is 
loaded to tha AC, Rx. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

E O R X Exc lus ive or 

A C t o R x 

0 1 0 0 1 1 0 0 

0 X 6 x 5 X 4 X 3 X 2 X , X q 

A C - (Rx>V(AC> Tha memory (Rx), AC contents are 
exclusive-ORed and the result is loaded 
to tha AC. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

E O R * X Exc lus ive o r 

A C t o R x 

0 1 0 0 1 1 0 1 

0 X g X 5 X 4 X 3 X 2 x, X q 

A C , R x - I R x ) V ( A C ) The memory (Rxl, AC contents are 
exclusive-ORed and (ha raault Is loaded 
to the AC, Rx. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

OR X O R A C t o R x 0 1 0 0 1 1 1 0 

0 X g X 5 X 4 X 3 X 2 X i X 0 

A C - ( R x W ( A C ) The memory IRx), AC contents are 
ORad and tha result is loaded to the AC. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

O R ' X OR A C t o Rx 0 1 0 0 1 1 1 1 

0 x 6 XG X 4 X 3 X 2 X1 X q 

A C , R x - ( R x ) V ( A C ) The memory (Rx), AC contents ara 
ORed and tha result Is loaded to the AC, 
Rx. 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D C I X , Y A d d I m m e d i a t e 

date t o Rx w i t h C F : 

0 1 0 1 0 0 0 0 

Y 3 Y 2 Yt YQ X 3 X 2 X , X 0 

A C - ( R x ) + Y + ( C F ) The memory (Rx) contents, Y, CF 
contents t r * binary-added and the result 
is loaded to tha AC. 
Tha relation between absolute address of 
date memory (Rxl and X is as follows: 
Absolute addre*s-XH+70H 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D C 1 • X , Y A d d I m m e d i a t e 

data t o R x w i t h CF 

0 1 0 1 0 0 0 1 

Y 3 Y 2 Y , YQ X 3 X 2 X ! X 0 

A C . R x - ( R x ) + Y + ( C F > Tha memory (Rxl contents, Y ara 
binary.added and the result Is loaded 
to (he AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S B C I X , Y S u b t r a c t I m m e d i a t e 

date & CF f r o m Rx 

0 1 0 1 0 0 1 0 

V 3 Y 2 Y , Yq X 3 X 2 X i XQ 

A C - I R x ) + Y + <CF) Immediate data Y and tha CF oontents ara 
binary subtricted from tha memory (Rx) 
oontants and the result is placed In the AC. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S B C r X . Y Sub t rac t I m m e d i a t e 

da ta & C F f r o m R x 

0 1 0 1 0 0 1 1 

Y 3 Y 2 Y , YQ X 3 X 2 X 1 X 0 

A C , R x - < R x } + Y + (CF) Immediate data Y and the CF contents ars 
binary subtracted from the memory (Rxl 
contents and tha result is placed )n the 
AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D D ) X, Y A d d I m m e d i a t e 

data t o R x 

0 1 0 1 0 1 0 0 

Y 3 Y 2 Yi YQ X 3 X 2 X 1 X 0 

A C - ( R x ) + Y The memory IRx) contents and Y are 
binary-added and tha result Is loaded to 
the AC. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D D 1 " X , Y A d d I m m e d i a t e 

data t o R x 

0 1 0 1 0 1 0 1 

Y 3 Y 2 Y , Y 0 x 3 X 2 X ! X q 

A C , R x — ( R x ) + Y The memory (Rx) contents and Y are 
binary-added and the result is loaded to 
tha AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S U B I X , Y Sub t rac t I m m e d i a t e 

data f r o m R x 

0 1 0 1 0 1 1 0 

Y 3 Y 2 Y , Yq X 3 X 2 X , X 0 

A C - ( F l x ) + V + 1 Immediate data Y is binary subtracted 
from the memory (Rx) contents and tha 
result is placed In the AC. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

S U B I * X , Y Sub t rac t I m m e d i a t e 

data f r o m R x 

0 1 0 1 0 1 1 1 

Y 3 Y 2 Y , Yq X 3 X 2 X , X 0 

A C , R x - (Rx 1+7+1 Immediate data Y is binary subtracted 
from tha memory IRxl contents and the 
result Is placed In the AC, Rx. 

CF 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D N I X, Y A d d I m m e d i a t e 

data t o R x 

0 1 0 1 1 0 0 0 

Y 3 Y 2 Y , Yq X 3 X 2 X i XQ 

A C — <Rx) + Y The memory (Rx) contents arid Y ara 
binary-addad and tha result is loaded to 
tha AC, 

| 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

A D N I * X , Y A d d I m m e d i a t e 

data t o R x 

0 1 0 1 1 0 0 1 

Y 3 V 2 Y J Yq X 3 X 2 X , XQ 
A C , R x - ( R x l + Y The memory (Rx) content* end Y are 

binary-added and the result is loaded to 
the AC, Rx, 

A N D I X , Y A n d I m m e d i a t e 

da ta t o R x 

0 1 0 1 1 0 1 0 

Y 3 Y 2 Y , Y q x3 X 2 X , X q 

A C - ( R x ) A Y The memory (Rxl contents end Y are 
ANDed and tha result Is loaded to the 
AC. 

A N D I * X , Y A n d I m m e d i a t e 

data t o R x 

0 1 0 1 1 0 1 1 

Y 3 Y 2 Y , Y 0 X 3 X 2 XT x0 

A C , R x - ( R x ) A Y The memory (Rxl contents and Y are 
ANDed and the result is loaded to the 
AC, Rx. 

E O R I X , Y Exc lus ive Or 

Y t o R * 

0 1 0 1 1 1 0 0 

Y 3 Y 2 y^ Y q X 3 X 2 X 1 x0 

A C - { R x f t T Y The memory {Rxl contents and Y are 
axclusiva-ORed and tha result Is loaded 
to tha AC. 

E O R I • X , Y Exc lus ive Or 

Y t o R x 

0 1 0 1 1 1 0 1 

Y 3 Y 2 Y , YO X 3 x2 X 1 x0 

A C , R x - { R x ) V Y Tha memory (Rxl contents and Y are 
exclusive-ORed and the result is loaded 
to tha AC. Rx. 

No.3127-25/32' 



CPU control instruction! 
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Load/itore instruction! 
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LC5805 

s 
t 

Instruction coda 

D 1 5 ° 1 4 D 1 3 0 i 2 D n D i o DB 

D7 0 6 D5 D 4 D3 D 2 D t D o 

Description 
Statuf 
flag to b i 
affected 

s s w X Set Swi tch State 1 1 1 0 0 0 0 0 

0 0 X 5 X 4 X 3 X 2 X I x o 

The dots specified by X cauioi tha h i l t mods to b* released. 

The signal change at port S, K Ii ipaclfl»d. 

XO ~ X 5 
"SigneT"change at" 
Input port 

X Q ~ X 5 

Signal change at 
input port 

X o = 1 

Si 
X1=1 

S 2 

X 4 - 1 

Fall signal at one 
Of K1 to M 

X2=1 

S3 

X3=1 
S4 

X5-1 
Rile i lgnil at ona 
Of K1 to M 

SIC X SM/Rwet Intetupt 

Enable Flag 

1 1 t 1 1 0 1 X 8 

X 7 X e X 5 X 4 X 3 X 2 X i X o 

Xo~Xg 
X 0 - 1 

X1-1 

X 2 = 1 

X 3 - I 

X 4 - I 

X B - 1 

X 6 - 1 

X 7 - 1 

X f l » 1 

Operetlon 

Tha IEF3 i i let 10 that Interrupt 3 (overflow from 
the divider) I i accepted. 

Tha IEF2 I i set 10 that Interrupt 2 (overflow trom 
tha CC) i i accaptad. 

Tha IEF1 is let 10 that interrupt 1 (underflow 
from tha TM) Ii accaptad. 

Tha IEF0 It tat ao that Intarrupt 0 (mode tfiowr 
below) I i accepted. 
1) Signal change at port S tpeclfled bv the SSW. 
2) Signal changa at port K tpeclfied by tha SSW. 
3) Rite lignal changa at axtarral Intarrupt pin 

INT. 
Rtfer to tha operation for X8-1 i lto. 

The HEF3 It let to that overflow from tha 
divider ceuiet tha halt moda to be releeted. 

The HEF2 I i Mt 10 that overflow from tht CC 
oauua tha halt moda to be reletted. 

The HEF1 If let to that underflow from tht TM 
cauiai the halt mode to be relaeeed. 

The HEFO Ii Mt to that the halt mode Ii reliesed 
whan the rlia lignal change Ii applied to INT. In 
thl i caie Xs muit ba 0. 

For X3-1, port S/K It selected i t X8-1 IE/SF 
tet); 1NT I i • alec ted at XB-0 (E/5F reseth 
In the cMa of X7"1, Xg muit ba 1. 

<"0-3 
H E F ( K 3 

E/SF 

Tha IEF0 
to 3 ara 
m a t auto-
matically 
vtfien i n 
Interrrupt l l 
accaptad. 

SIC* X 1 1 1 1 1 1 1 0 

0 0 0 0 X 3 X 2 X i X o 

Only XO to X3 of tha SIC Instruction ara 
tlgnlf leant. 
X4 to X6 remain unaffected. 

MSB X Move SCF & BCF 

t o A C ft Rx 

0 1 1 1 0 1 0 1 
1 X 6 X 5 X 4 X 3 X 2 X i X o 

A C , Rx — S C F i ~ 3 

BCF 

Tha SCF1 to 3 and BCF contenti 
•re loaded to tha AC and memory 
(Rxl. 

The AC contanti and tha meaning of bit after execution of 
thi i Inn ruction ara as fol lows 
B i tO—- BCF: " 1 " at tha backup mode 
Bit 1 — SCF1; " 1 " whan tha halt mode it released by tht 

lignal changa et port K 
Bit 2 — SCF2: " 1 " whan tha halt moda Ii released by tht 

SCF4 to 7 
Bit 3 — SCF3: " 1 " whan tha halt moda ii ralwwd by tht 

tignal change at port S 

MSC X Move SCF t o 

A C & Rx 

0 1 1 1 0 1 1 0 

0 Xf i X 5 X 4 X 3 X 2 X i XQ 

AC, R x - S C F 4 ~ 7 The SCF4 to 7 contents ara loaded t a 
tha AC and memory (Rx), 

The AC contanti and the meaning of bit after execution of 
thit initruction ara ai followi: 
Cat* where the corresponding bit it "1 " . 
Bit 0 — SCF4: The halt mode i i released by overflow from 

the divider. 
Bit 1 SCF5: Tha halt mode i i released by overflow from 

the CC. 
Bit 2 — SCF6: The halt mode it releeied by underflow 

the TM, 
Bit 3 SCF7: The halt mode i i released by the signal 

change at INT, 

The SIC instruction It used to specify that the INT/port 
S. K.TM, CC, divider should be specified for intarrupt service, 
halt release, or no operation. 

No.3127-27/32' 
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LC5805 

c o 
t 

H 

Mnemonic 

Instruction code 

D15 D14 D13 D12 D11 DJO 09 D8 
°7 D6 05 D4 D3 D2 DI DO 

Func tion Description 
Status 
flag to be 
affected 

t q 
U 
E 
S 
c 

I 
1 3 | 

IPP X I n p u t Por t P to 

AC & Rx 

0 1 1 1 0 0 0 1 
1 x6 X 5 X D x3 X 2 X I X O 

R x , A C - [ P { P ) 1 The input data at input/output port P 
is loaded to the AC and memory (Rxl. 

t q 
U 
E 
S 
c 

I 
1 3 | 

IPS X I n p u t Por t S t o 

A C & R x 

0 1 1 1 0 0 0 0 
0 X6 X5 X4 X3 X 2 Xi XO 

Rx, AC- (P(s>] The input data at input port S Is loaded 
to tha AC and memory (Rx). 

t q 
U 
E 
S 
c 

I 
1 3 | 

IPM X I n p u t Por t M to 

A C & Rx 

0 1 1 1 0 0 0 0 
1 x6 X5 X4 X 3 x2 Xi Xo 

R x , A C — [P (M) ) The input data at input/output port M 
is loaded to the AC and memory IRx). 

t q 
U 
E 
S 
c 

I 
1 3 | 

IPK X I n p u t Por t K t o 

AC & Rx 
0 1 1 1 0 0 0 1 
0 x6 X 5 X4 x3 X2 X1 Xo 

Rx, AC -[PIKH The input data at input port K Is loaded 
to the AC and memory (Rx). 

t q 
U 
E 
S 
c 

I 
1 3 | 

OPP X O u t p u t Rx t o 

Por t P 

0 0 0 0 0 0 0 0 
1 Xe X5 X4 X3 x2 XI Xo 

[P(P)1 - Rx The memory (Rx) contents ara loaded 
to Input/output port P. 

t q 
U 
E 
S 
c 

I 
1 3 | 

OPM X O u t p u t Rx to 

Por t M 

0 0 0 0 1 1 1 1 
0 XG X 5 X4 X3 X2 Xi XO 

[ P I M M - R x The memory (Rx) contents are loaded 
to Input/output port M. 

t q 
U 
E 
S 
c 

I 
1 3 | 

SCT1 Set C N T O U T 1 1 1 1 0 1 0 0 0 
0 0 0 0 0 1 0 0 = S F 1 4 

Tha CNT1 OUT pin Is made active (ONI, 

t q 
U 
E 
S 
c 

I 
1 3 | 

R C T 1 Reset C N T O U T 1 1 1 1 0 1 1 0 0 
0 0 0 0 0 1 0 0 - R F 1 4 

The CNTt OUT pin is mede nonective 
(OFF). 

t q 
U 
E 
S 
c 

I 
1 3 | 

S C T 2 Set C N T O U T 2 1 1 1 1 0 0 1 0 
0 0 0 0 0 0 0 0 = S F 2 2 0 0 H 

The CNT2 OUT pin is mad* active (ONI. 

t q 
U 
E 
S 
c 

I 
1 3 | 

R C T 2 Reset C N T O U T 2 1 1 1 1 0 1 1 0 

0 0 0 0 0 0 0 0 =RF2 200H 
The CNT2 OUT pin is made nonactlve 
(OFF). 

t q 
U 
E 
S 
c 

I 
1 3 | 

S L G T Sat L i g h t 1 1 1 1 0 0 0 0 
0 0 0 1 0 0 0 0 -SF2 10H 

The LIGHT OUT pin Is made ectlve 
(ON). (Refer to the LON instruction.) 

t q 
U 
E 
S 
c 

I 
1 3 | 

RLGT Reset L igh t 1 1 1 1 0 1 0 0 
0 0 0 1 0 0 0 0 = R F 2 10H 

The LIGHT OUT pin Is made nonactlve 
(OFF). IRefer to the LOFF Instruction.! 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo 

The waveform specified by Xf l to XQ IS delivered et the Alarm 
Out pin. 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo x7o<0 x0=i X , = 1 X2-1 X 3 = 1 X 4 - I 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo 
Enable Signal 32Hz 16Hz 8 H z 4 H z 2 H z 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo 

X7O<0 X 5 = 1 K f i X r l xe5<ri X§X>1 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo 

Enable Signal 1 Hz 1 k H z 2 k H z 4 k H z O C 

t q 
U 
E 
S 
c 

I 
1 3 | S A S X Set A l a r m Sound 1 1 1 1 1 0 0 XQ 

X 7 Xe X 5 X 4 X 3 X2 Xi Xo 

At Xg -1 the signal specified by Xg. Is enabled. 

t q 
U 
E 
S 
c 

I 
1 3 | 

R A S Heset A l a r m 

S o u n d 

1 1 1 1 1 0 0 0 

0 0 0 0 0 0 0 0 = S A S 0 

The Alarm Out pin Is made nonactive 
(QFFI.. 

t q 
U 
E 
S 
c 

I 
1 3 | 

C O M D X Change to 

O u t p u t Mode 

1 1 1 0 1 0 0 0 

0 X i X o o 0 0 0 0 = O n e of SFt 

Input/output port M or P is changed to 
tha output mode. At the initial mode 
the port is In the Input mode. X"1, 
X-2, X-3 correspond to port M. port P, 
port M, P respectively. 

C O M D 

t q 
U 
E 
S 
c 

I 
1 3 | 

C I M D X Change to 

I n p u t M o d e 

1 1 1 0 1 1 0 0 
0 X i X o 0 0 0 0 0 ~ One of RF1 

Input/output port M or P is changed to 
Input port. 

C O M D 

t q 
U 
E 
S 
c 

I 
1 3 | 

SPDF X Set PDF 1 1 1 1 0 0 0 X ; 

x2 Xi X o 0 0 o 0 0 
PDF — 1 

— One of SF2 

The pull-down MOS transistor at the 
corresponding input port is turned ON. 

PDF 

t q 
U 
E 
S 
c 

I 
1 3 | 

SPDF X Set PDF 1 1 1 1 0 0 0 X ; 

x2 Xi X o 0 0 o 0 0 

X 0 ~ X 3 Xo=1 X I O I X 2 = 1 X 3 = 1 

PDF 

t q 
U 
E 
S 
c 

I 
1 3 | 

SPDF X Set PDF 1 1 1 1 0 0 0 X ; 

x2 Xi X o 0 0 o 0 0 

Corresponding port s M K, I N T P 

t q 
U 
E 
S 
c 

I 
1 3 | 

R P D F X Reset PDF 1 1 1 1 0 1 0 X3 
X 2 X i X o 0 0 0 0 0 

PDF — 0 

| = O n e of RF2 

PDF 
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t o 
C 
& 

c 
.8 

£ c 

a 

a c 

Mnemonic 

Instruction code 

O l 5 D l 4 0 1 3 O i 2 O n D i o D g 0 8 

° 7 0 6 D 5 D4 D 3 D 2 D I DO 

Function Description 
Status 
flag to be 
affected 

t o 
C 
& 

c 
.8 

£ c 

a 

a c 

W R T y , X Wr i te Rx t o LCD 

Latch ( L v ) 

0 0 0 0 Y 4 Y3 Y 2 Y I 

Y 0 X 6 X 5 X 4 X3 X 2 X i XO Y-OOH, 01H, 1 EH, 1 FH 
cousei a different initruc-
t ionto occur. For input/ 
output of the date decoder, 
refer to peg® 60. 

The memory (Fix) contents are loaded to 
the LCD latch (Ly) through tha data 
decoder. For DPF-1. X-OOH to 6FH, 
the address of « x 'pacified by DP; the 
address of Ly is specified by SP. 

t o 
C 
& 

c 
.8 

£ c 

a 

a c 

W R B Y , X Wr i te Rx t o L C D 

Latch (Ly ) 

0 0 0 1 Y 4 Y 3 Y 2 Y I 

Y o X 6 X 5 X 4 X3 X 2 X | XO Same at above. 

Same ai WRT X, Y. Output data "a" 
to " h " corresponding to Input data of 
the data 0 decoder are all 0. 

t o 
C 
& 

c 
.8 

£ c 

a 

a c 

W R C Y , X Wr i te Rx to LCD 

Latch ( L Y ) 

0 0 1 o Y 4 Y3 Y 2 Y 1 

Y o X 6 X 5 X 4 X 3 X 2 X i X o 

For input/output of the 
data decoder, refer to 
page 60. 

Seme as WRT X, Y except input/output 
of tha data decoder. 

t o 
C 
& 

c 
.8 

£ c 

a 

a c 

WRP Y, X Wr i te Rx to LCD 

Latch ( L y ) 

0 0 1 1 Y 4 Y 3 Y 2 Y1 

Yo X e X5 X 4 X 3 X 2 X i X o 

For input/output of the 
data decoder, refer to 
page 60. 

Some as WRT X, Y except input/output 
of the data decoder. 

s 
V 

s 

i 3 

JMP X J u m p 1 1 0 0 0 X i o X g X e 

X 7 X 6 X 5 X 4 X3 X 2 X i XQ 

P C 1 0 - P C 0 - X i o ~ X o The deta specified by X i o to XO is 
loaded to the PC to produce an uncondi-
tional jump. 

s 
V 

s 

i 3 

8 A B 0 X Branch on AC 

b i t O High 

1 0 0 0 0 X i o X g X g 

X 7 X 6 X 5 X 4 X 3 X 2 X i X o 

P C 1 0 ~ P C O - X 1 Q ~ X O 

i i A C o = ' 1 j 

If bit 0 of tha AC is " 1 " , a jump occurs 
If "0 " . the PC Is incremented +1. 

s 
V 

s 

i 3 

B A B 1 X Branch on AC 

bi t 1 High 

1 0 0 0 1 X- |o X g X8 

X 7 X 6 X 5 X 4 X3 X 2 X 1 X o 

P C i o - J C o - X i o ~ X o 

i f A C t = ' 1 , 

If bit 1 of the AC Is "1" . a jump occurs. 
If "0 " the PC is incremented +1. 

s 
V 

s 

i 3 

B A B 2 X Branch on AC 

b i t 2 High 

1 0 0 1 0 X 1 0 X g XQ 

X7 X 6 X 5 X 4 X3 X 2 X i X o 

P C I O - P C Q - X 1 0 ~ X 0 

if A C 2 - ' 1 J 

If bit 2 of tha AC is " t " , a lump occurs. 
If "0 " , the PC Is Incremented +1. 

s 
V 

s 

i 3 

B A B 3 X Branch on A C 

b i t 3 High 

1 0 0 1 1 X 1 0 X g X 8 

* 7 X e X 5 X 4 X3 X 2 X i X f l 

P C i t t ^ P C o - X 1 0 — X o 

if A C 3 = ' 1 , 

If bit 3 of the AC is "1" , a jump occurs, 
If " 0 " , the PC is incremented +1. 

s 
V 

s 

i 3 
B A N Z X Branch on AC 

not Zero 

1 0 1 0 0 X t o X g X g 

* 7 X 6 X 5 X 4 X 3 X 2 X 1 X o 

P C 1 0 - P C C K X 1 0 0 < 0 

if A C * 0 

If the AC i i not " 0 " , e Jump occurs. If 
"0 " . the PC Is incremented +1. 

s 
V 

s 

i 3 

B A Z X Branch on AC 

Zero 

1 0 1 1 0 X 1 0 X 9 X 8 

* 7 X 6 X 5 X 4 X 3 X 2 X i X o 

P C i o - ^ P C o - X i 0 - > 0 

i f A C = 0 

If the AC Is "0" , a Jump occurs. If not 
"0 " , the PC is incremented +1. 

s 
V 

s 

i 3 

B C N H X Branch on CF 

not High 

1 0 1 0 1 X i o X g X 8 

X 7 X 6 X 5 X 4 X 3 X 2 X ! X 0 

P C i c r - f C o - x i o - x o 

if CF*t1 

If tha CF Is "0 " , a )ump occurs. If " 1 " , 
the PC Is Incremented +1. 

s 
V 

s 

i 3 

BCH X Branch on CF High 1 0 1 1 1 X - i o X g X 8 

X 7 X 6 X 5 X 4 X 3 X 2 X , X 0 

P C 1 0 - P C 0 - X i 0 r - X 0 

i f CF»1 

If the CF is " 1 " , a lump occurs. If " 0 " . 
the PC is Incremented 4-1. 

c o y 
2 
C 
* 
c 

3 

C A L L X Call Subrou t ine 1 1 0 0 1 x 1 0 X g X e 

X 7 X 6 X 5 X 4 X 3 X 2 X i x 0 

S T A C K - ( P O + 1 

P C i o ~ P C o » X i o - X o 

A subroutine Is called. c o y 
2 
C 
* 
c 

3 

RTS Re tu rn f r o m 

Subrou t ine 

1 1 0 1 0 0 0 0 

0 0 0 0 0 0 0 0 

PC — (STACK) A return from a subroutine occun. 

c o y 
2 
C 
* 
c 

3 

POP POP the t tack 1 1 0 1 1 0 0 0 

0 0 0 0 0 0 0 0 

The stack pointer is popped — 1. 
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c o 
E 30. •r Mnemonic 

Inttruction cods 

D 1 5 D i 4 013 D12 D n DiO Dg DB 

D7 Dg D5 O4 D 3 0 2 D1 D o 

Fu nction Description 
Status 
flag to be 
affected 

| 
2 
1 
SP 
i 

STM X Set Timer 1 1 1 0 0 1 Xg X B 

X 7 X 6 X 5 X 4 X 3 X 2 X1 X 0 

For the relation between 
X d s n and t lm* letting, 
refer to p ig* . 

Tha data ipeclfied by X9 to Xo i i 
loaded to tha TM to ttart th* TM. 

| 
2 
1 
SP 
i 

RTM Reset Timer 1 1 1 1 1 1 0 0 

0 0 0 0 0 1 0 0 =PLC 4 

Tha TM stops operating. Whan using the 
TM to ralaata the halt mode, thi i Intt-
ruction I i executed to itop tha TM and 
to reset tha halt release request tignsl. 
When tha timer interrupt it accepted, 
the TM ttopt operating automatically. 

| 
2 
1 
SP 
i 

SFPD Set High Frequency 

Pre-Divider Over 

Flow Mode 

1 1 1 0 1 0 0 0 

0 0 0 1 0 0 0 0 

— S F 1 10H 

Overflow signal from the divider is 
changed from 2Hz to 4Hi . When witch 
court It bated on thit 2Hz/4Hr tignel, 
thit imtruction mul t be executed 10 that 
no error oceurt in watch operation. 

| 
2 
1 
SP 
i 

R F P D Reset High Frequency 

Pre-Divider Over 

Flow Mode 

1 1 1 0 1 1 0 0 

0 0 0 1 0 0 0 0 
= RF1 10H 

Overflow l igni l from the dividar i i 
changed from 4H i to2Hz. At tha initial 
mode 2H i i! tat. | 

2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

Tha pulia corresponding to the date 
•pecified by Xg to XQ i i generated. 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X o - X 8 
Moda a ft 9' execution of instruction 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X o = 1 Halt release request flog HHF3 caused by overflow 
from tha divider i i reset. 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X i = 1 Halt releaie requeit flag HRF2 caused by overflow 
from tha CC i i r i n t . 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 2 =1 Halt ralaaie requett flag HRF1 cauiad bv overflow 
from tha TM it re»et. 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 3 = 1 Halt releaia request flag HRFO caused by tha l ipial at 
input port S, K or INT if relet 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 4 = 1 Tha lait 5 bit> of th« divider 115 b l t i l are ma t . Whan 
executing thl i Inttruction, Xgnnui tba let to "1 " . 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 5 = 1 The CC and LSF are cleared. When executing this 
imtruction, X i mutt ba eat to "1 " . Seme at tha CCC 
inttrvction, 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 6 - 1 Seme M the R LP imtruction. 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X 7 =1 Same si the CSP inttruction. 

H R F ( ^ 

| 
2 
1 
SP 
i 

PLC X Pulse Con t ro l 1 1 1 1 1 1 0 x 8 

x 7 X 6 X 5 X 4 X 3 X 2 X i Xo 

X S = 1 Seme at tha CST inttruction. 

H R F ( ^ 

Mot*) A Hz of the SFPD, RFPD initructlont it for the chip ILC5B06F/5899F) whole cycle time 1i 244fit. 
8Hz i> tor the chip (LC5805G/5W9G) who«» cycle time It 122/J». 
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LC5805 

Input/Output of data decoder at WRT instruction execution mode 

Input 
data 

Output data Input 
data a b c d e f g h 

0 1 1 1 1 ,1 1 0 0 
1 0 1 1 0 0 0 0 0 
2 1 1 0 1 1 0 1 0 
3 1 1 1 1 0 0 1 0 
4 1 1 0 0 1 1 0 
5 1 0 1 1 0 1 1 0 
6 1 P 1 1 1 1 1 0 
7 1 1 1 0 0 0 0 0 
8 1 1 1 1 1 1 1 0 
9 1 1 1 1 0 1 1 0 

A/B 0 0 1 1 1 1 0 

C/D 0 0 0 0 0 0 1 0 

E/F 0 0 0 0 0 0 0 0 

Input/output of data decoder at WRC instruction execution mode 

Input 
data 

Output data Input 
data a b c d e f g 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 0 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 

8 ~ F 0 0 0 0 0 0 0 0 

Input/output of data decoder WRP instruction execution mode 
Input 
data (RxO) (Rxi ) <RX2) ( R X 3 ) (ACo) (AC1) (AC2) (AC3) 

Output 
data a b c d e f g h 

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

Set value 
Set time {/* s) 

X9 Xs|X7 X6 X5 X4]X3 X2 X1 XO 
Set time {/* s) 

0 O i O 0 0 0 | 0 0 0 0 244 
o o | o o o o ; o o o i 488 
0 OIO 0 0 0 1 0 0 1 0 

I 1 
732 

J I $ i f J 

1 1 I 1 1 1 1 I 1 1 0 1 249512 
1 1 I 1 1 1 1 , 1 1 1 0 249756 
1 1 I 1 1 1 1 I 1 1 1 1 250000 

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