Ordering number: EN3127 ]

C MOS LSl

/ 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
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:
3.0uA type. {1.5V supply voltage, at watch/clock operating mode)
1.5uA type. {3.0V supply voltage, at watch/clack 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 {1.5V), 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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L.C5805

{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 EVES10
is a control ROM-replaced version of the EVA410.

+ TB51 +display board + LC5892
By using the EPROM {2732) with application development program data written in, mounting evaluation can
be performed,

Equivalent Circuit Block Diagram

Pl Ph Mi~Mé CNTH "LIGHT ShS4 KIKé  COMIn3 42 segmants
THT TIII Tme ITT? ............................... T
I LCD driver —‘
/o ror | | %okt | | 'BGRT Tr
[ segroant PLA j
E )i _ .& l T _
e, i L
OELOUT | e ekt ALu (128 4)
T C T
cuP)
] i 1
cue2 _ chrono courter 4 -
- di:;d‘tr N (Vios ) cantral
N ey jHDM
ckt 1024x16
presel i
— (o bHey 1C
[ 1 1 (8 v
INT RES

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

bias 1/3 duty) bias 1/3 duty)
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CHIP THICKNESS 480 um
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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. (um) (um) No. {um) (pm)

73 1 VDD —3560 + 193 30 | 44 RES +3560 — 314
74 2 OSCIN * + 12 32 | 4b INT " + 676
75 3 OSCoUT — 168 33| 46 TEST2 " + 856
— q 10P “ - 348 34 | 47 TEST1 " +1083
76 5 TEST3 " — B27 35 | 48 M4 " +1264
77 6 T4 " — 708 36 | 49 M3 " +1444
78 7 S3 " — 888 37 | 50 M2 o +1623
- 8 P1 " —1068 38 | 51 M1 o +1804
- 9 P2 - —1247 39 | 52 52 ' +1983
79 | 10 P3 " —-1428 40 | 53 81 " +2294
80 | 11 P4 o —1608 — | b4 TEST " +2475
1| 12 COM2 " -2146 41 | b8 CUP2 " +2684
2|13 COM3 " —-2684 42 | b6 CUP1 +3256 o
3|14 Seg -3042 “ 43 | 57 Seg +3065 “
4 | 15 —2810 " 44 | 58 +2770 H
5| 16 —2516 ' 45 | 59 +2475 "
6| 17 —2221 - 46 | 60 +2179 “
7|18 —1925 " 47 | 61 +1884 “
8|19 —1630 " 48 | 62 +1688 "
9| 20 —1334 " 49 | 63 +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 ' 57 | 1 —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 '
- | 35 TEST +3560 “ 64 | 78 COom1 —3660 "
— | 36 TEST " —-24713 65 | 79 sS4 " +2079
25 | 37 BAK " —2253 66 | 80 CNT1 “ +1832
~ | 38 | (vsg) " —~2031 67 | 81 { CNT2 o +1272
- 39 (VDD) " —1851 68 | 82 LIGHT " +1092
26 40 K4 " —~1545 69 83 ALARM " + 913
27 | 41 | K3 " -1110 70 | 84 | Vgg3 " + 733
28 | 42 K2 " - 928 71 | 8 Vss2 " + 552
29 | 43 | K1 . — 494 72 | B6 | Vgg " + 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 QIPB0D: SUB

(NC, SUB: Open)
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LC5805

Pin Description

Pad No.| Pin Name | input/Output | Circuit Configuration Function
2 ; OSCIN Input v 32.768Bk Hz crystal is connected across OSCIN and
o OSCOUT for oscillation,
3 | 0SCOUT | Output oscm ML osconr Ulsiz?c as reference clock for watch/clock and system
clock.
20pF capacitor is connected across OSCOUT and
551 VDD'
4 10pP _ oo Connected to OSCOUT and used as oscillation phase
H’Jn, compensation capacitor,
53 | $1 Port for input only.

mask opticon

Yoo
b2 | 52 Input With 7ms or 32ms chattering eliminator.
7 S3 . By applying Vpp to S1 to $4 simultaneously, LSt
79 | sS4 inside is reset. {mask option)
&

P1 Input/output pins for selecting between the foltow-

0o m

P2 ing 2 operations with instruction.
{1) Input pin for fetching data into RAM.
P4 {2) Output pin for outputting data from RAM,
Input/Qutput
51 | M1
50 | M2

49 | M3
48 | M4

o
a
1 i %% g
< “- 8 <
\ \ &3 8
i mask option

43 K1 {1) Input 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 2 {for 1/100-second count} inside LS| with
© instruction.
A
un
]
E
45 | INT Input External interrupt request control input pin.
! [~
5]
-
+
2y
4]
"
© &
44 | RES Input Input pin for resetting LS| inside.

el

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 | CNTY Pins for output only.
81 | CNTZ2 Qutput

82 | LIGHT Output Pin for output only,
Suited for outputting 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 | ALARM | Output YoD Pin for output only.
Used to output 4kHz, 2kHz, TkHz modulation signal
} with instruction.
Also used to output non-modulation signal.
1 VDD {+} Power supply pin.
84 | Vss3 {—) Power supply pin,
85 | Vsg2 + 1,5V/3.0V selectable with mask option.
86 | Vssi For 1.5V use, apply {—} side to V5g1.
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|1/3bias
MCUR SRR A i 4 MR (e SR L F S b S
Vst Il[ - -I%---IT '-I['T .- IT%T .
vVggat----e|--- l R F - - - N R T-
The above Table shows how to connect external
parts in each case.
b5 | CUP1 Pins for connecting voltage step-up (step-down)
b6 | CUP2 capacitor.
78 | COM1 Output pins for LCD panel common electrode.
12 | cOm2 Output Voo The following pin is used in each case.
13 | COM3 H
- Static 1/2 duty 1/3 duty
Vesy COM1 O O o
COM2 - o @]
COM3 - - 0.
Alternating | 32Hz 32Hz 43Hz
vsst /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
b7 and al! LCD panel segments light up.
to V553 » Segment PLA system is adopted to support
64 - any type of LCD layout.
851 / V852 e
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 Vs51/¥es g3
5 TEST3 Test pins {not used by user).
6 T4
35 | TEST
36 | TEST
46 | TEST2
47 | TEST
54 | TEST
38 | (Vsg) Backup power supply pin.
39 { (Vpp) Normally, not used.

Note) Ag Battery:p=Vggq, Li Battery: (g=Vgso
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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=2512°C, Vpp=0V

Supply Voltage
"“H"”-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

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

Input Resistance

"H"-Level Output Voltage
“L."-Level Output Voltage
"H"-Level Output Voltage
*L*'-Level Qutput Voltage
“H"-1_evel Qutput Voltage

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

{doubler}

Current Dissipation

Oscillation Start Voltage
Oscillation Hotd Volitage

Oscillation Start Time
Oscillation Correction
Capacitance

V551
Vss52
VINT

VouTi1

VouT2 SEGOUT, COM1, CUP1

Topr
Tstg

V5s$2=Vss3

S1-4,M1—-4, K1-4,P1-14,
TEST-3, 10P, OSCIN, INT, RES
{M1—4, P1—4: Input mode}
TEST3, CUP2, OSCOUT, ALARM,
LIGHT, CNT1,CNT2, M1—-4,P1—4
(M1—4, P1—4: Output mode)

min

V551 —~1.65

Vgs2  Vss2=Vss3 -33

VIH S1-4, M1-4, K1—4, P1—4, INT, -0.2
RES, (M1-4, P1—4: Input mode)

ViL o " Vssi

fopg Ta=—20to +65°C 32

min

RIN1A Vs§§1=—1.5bV, V| =Vgg1+0.2V, 50
¥} "evel hold tr,, *1, Fig. 1

RIN1B Vg§1=—155V, “L"-level pull-in tr., 200
*1, Fig. 1

RIN2A Vss$1=—1.65V, V| =Vsg1+0.2V, 50
input mode, *'L.'"-level ho'd tr,,"2, Fig. 1

Rin2g Vss1=—1.55V, input mode,” " L"-level 200
hold tr., *2, Fig. 1

RIN3  Vss1=—1.65V, TESTI, 2, RES 10

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

VoLt Vsst=—1.55V, Ig=0.4uA, SEGOUT

VoH2 Vssi=—1.55V, lgy=—4uA, COMI1 -0.2

VoL2 Vss1=—155V, Ig =4uA, COM1

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

VoL3 Vss1=—1.35V, |oL=260uA, ALM, LIGHT,

) CNT1,CNT2

VOH4 Vs51=—1565V, IpH=—20uA, M1—4, P14 -0,2
{M1—4, P1—4: Qutput mode}

VoL4a Vss1=—15b5V, IgL=20uA M1—-4,P1-4
(M1-=4, P1—4: Qutput mode}

Vgg2  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

Vitt Co=Cg=20pF, CI=25kohm, Fig. 3 -1.35

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

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

10P External pin 8

20pP OSCOouUT 16

—4.0to +0.3

—4.0 to H0.3
Vgg1-0.3t0 0.3

Vgg1-0.3t0 0.3

Vggo—-0.31t0 0.3

—20 10 +65
—30to+125
typ max

—-1.30
—-2.4
0
Vgg1+0.2
33
typ max
500
2000
500
2000
300
Vggo+0.2
Vggo+0.2
Vgg1+0.65
Vg5s140.2
—25

20
—1.30
10
10 12
20 24

unit

kHz

unit
kohm

kohm

kohm

pF
pF
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LC5805

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
Vgs2  Vgg2=Vss3, VBAK=YSST or Vgs2 —~4.0 to +0.3 v
Maximum Input Voltage ViN1  10P, OSCIN, TEST3 Veak—0.3100.3 vV
ViN? S1-4,M1-4,K1-4,P1—4, TEST1, TEST2, Vg59-0.3t0 0.3 v
INT, RES (M1-4, P1—4: Input mode)
Maximum Output Voltage VouyT1 TESTS3, CUPZ, OSCOUT VBAK—0.3t0 0.3 Vv
VpuTz SEGOUT, COM1, CUP1, ALARM, LIGHT, Vsg2~0.31t0 0.3 Vv
CNT1,CNT2, M1-4, P1—-4 (M1--4, P1—4: Output mode)
Operating Temperature Topr —20 10 +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 Vss2=Vss3 ~3.6 —2.0 v
“H".Level Input Voltage VIH 51—-4,K1-4, M1-4, P1—4, INT, RES —-04 0 v
{M1-4, Pi1—4: Input mode}
“L'"-Level Input Voltage ViL v o Vss? Vsgo+0.4 vV
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§§2=—2.9V, V|L=Vg52+0.4V, 50 500 kohm
{ ".level hold tr., *1, Fig. 4
RINIB V§§2=—2.9V, "L'"-level pull-in tr., “1, Fig. 4 200 2000 kohm
RIN2A VsS§2=—2.9V, Vi =V552+0.4V, 50 500 kohm
input mode, “"L"-level hold tr., "2, Fig. 4
Rin?B  V§§2=—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 Qutput Voltage VgL1 Vss2=—2.9V, g =04uA, SEGOUT Vgs2+0.2 v
"H''-Level Output Voltage VoH2 Vgg2=—2.9V, loy=—4uA, COM1 -0.2 v
“L"-Level Qutput Voitage VL2 Vss2=—2.9V, lpL=4uA, COM1 Vggo+0.2 v
“H"-Level Qutput Voltage VOH3 Vss2=—2.4V, IgH=—250uA, ALM, —0.65 v
CNT1,CNT2 ‘
“L”-Level Qutput Voltage VL3 Vss2=—2.4V, oL =250uA, ALM, Vgg2+0.65 v
CNT1,CNT2
“H"-Level Qutput Voltage VQH4 Vs52=—2.4V, loy=—150pA, LIGHT —15 v
“L"-Level Qutput Voltage V(L4 Vssz=—2.4V, g =150uA, LIGHT Vggo+1.6 v
“H"-Leve! Output Voltage VOQH5 Vss2=—2.9V, IgH=—40uA, M1-4, P14 -0.4 v
{M1—4, P1—-4: Output mode)
“L”-Level Qutput Voltage VoLp Vs§2=—2.9V, 1o =40uA, M1-4, P1-4 Vggo+0.4 Vv
(M1—4, P1—4: Qutput mode)
“H'"-Level Output Voltage VQHg Vss2=—2.4V, [Segment (Serput ] -1 -0.3 v
loH=—10uA PAD No. 14 to 22,
*“L*”-Level Output Voltage VQLs Vssz=—2.4V, (571064 Vgg2+0.3 Vggo+t Vv
o =40uA QIP80pin No.
|[3t0 11,43 to 50
"H"-Level Qutput Voltage VQH7 Vss52=—2.4V, |Segment (gg;‘f“‘) ] -1 -0.3 A
IOH=—5HA PAD No. 23 to 34,
“L"-Level Qutput Voltage VQL7 Vss2=—24V, |65to77 Vggp+0.3 Vgga+1 v
IgL=20uA QIPB0 pin No.
1210 23,511t063]
“H'"-Level Qutput Voltage VoM VSs2=—2.4V, |[Segment -1 03 v
loH=—10uA PAD No. 14 to 22,
Output OFF Leakage IoFF Vssz=—2.6V, |57t064 1 HA
Current VouT=Vss?2 QIP80 pin No.
3t0 11,4310 50

Continued on next page.
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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]

min typ max

Vgg1 Vgg2=—2.9V, C1=C2=0.1uF, —1.35
fopg=32.768kHz

lipp! Vsg2=—2.9V, standard watch/clock operation, 1.0
C1=C2=0.1uF, Co=Cg=20pF, Cl=25kohm, Fig. &

Vert V§51=Vss2, Co=Cg=20pF, Cl=25kohm, Fig. 6—1.3b

VHOLD VBAK=VS5122V§52/2, Co=Cg=20pF, —26
Cl=25kohm, Fig. b

tott Vggi=Vgg2=—2.9V, Co=Cg=20pF, Cl=25kohm, Fig. 6 10

10pP External pin
20pP OSCoUT

Absolute maximum Ratings at Ta=25i2°C, Vpp=0v

Maximum Supply Voltage
Maximum Input Voltage

Maximum Qutput Voltage

Operating Temperature
Storage Temperature

Vssz  Vgs2=Vss3

VN1 10P, OSCIN, TEST3

ViN?  S1-4,M1-—4,K1-4,P1—-4, TEST1, TEST2,
INT, RES {M1—4, P1—4: Input mode)

VouT1 TEST3, CUP2, OSCOUT

VouT? SEGOUT, COM1, CUP1, ALARM, LIGHT,

8 10 12
16 20 24

—4,0to +0.3
V551—-0.3t00.3
Vg52-0.3100.3

Vgg1-0.310 0.3
Vg52—0.3t0 0.3

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

Topr
Tstg

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

Supply Voltage
“H"-Level Input Voltage

"L"-Level Input Voltage
Operating Frequency

Vss2  Vs§s52=Vss3

VIR S1—4, M1—4, K1—4, P1—4, INT, RES,
(M1-4, P1—4: Input mode)

VIL " .

fopg Ta=—201to +65°C

Fr

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

Input Resistance

"H"-Level Qutput Voltage
“I."-Level Output Voltage
“H"-Level Qutput Voltage
*'IL"-Level Qutput Voltage
“'H"-Level Qutput Voltage
“L"-Level Qutput Voltage
““H""-Level Output Voltage
“L"-Level Qutput Voitage
“H"-Level Qutput Voltage

*L"-Level Output Voltage

RIN1A Vg§5§2=—2.9V, V| =Vg52+0.4,
“L"-level hold tr., *1, Fig. 13

RiN1B V§g2=—2.9V, “I."-level pull-intr., ™1, Fig. 13

RiN2A VS§2=—2.9V, Vi =Vs52+0.4V, input mode,
“L".level hold tr., *2, Fig. 13 ‘

RIN2B VSS2=—2.9V, input mode, *‘L""-level
tr., *2, Fig. 13

RIN3 Vss2=—2.9V,TEST1, 2, RES

VoH1 Vss2=—2.9V, loH=—0.4uA, SEGOUT

VoLl Vss2=—29V, loL=0.4uA, SEGOUT

VOH2 Vsgs§2=—2.9V, IoH=—4pA, COM1

VOL? Vss§2=—2.9V, [oL=4uA, COMI1

VOH3 VsS2=-2.4V, lpH=—250uA, ALM, LIGHT,
CNT1,CNT2

VoL3 Vsse=—2.4V, I =250uA, ALM, LIGHT,
CNT1, CNT2

VOH4 Vss2=—2.9V, IoH=—40uA, M1-4, P14
{M1—4, P1—4: Qutput mode)

VoLa Vss2=—2.9V, IoL=40uA, M1-4,P1-4
{M1—4, P1—4: Output mode)

VOHB Vs§2=—2.4V, [Segment (gg}fut)
IQH=—10uA PAD No. 14 to 22,

VoLe Vsg2=—2.4V, |57t064 )
logL=40uA QP80 pin No.

3to 11,43 to b0

—20 to +65

—30to +125

min  typz max
~3.6 -2.0
-0.4 0

Vs§s2 Vgga+0 4
32 33

min typ max

50 500
200 2000
50 500
200 2000
10 300

-0.2
Vgg2+0.2

-0.2
Vggo+0.2

—0.65
Vgg2+0.65

-04
Vggo+0.4

-1 -0.3

Vg52+0.3 Vggo+l

unit

<<

pF
pF

unit

kHz

unit
kohm

kohm
kohm

Continued on next page.
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Continued from preceding page. min  typ max
“H”-Level Output Voltage VQOH7 V§S2=—2.4V, [Segment (95'PuY) -1 -0.3
IpH=—5uA PAD No. 23 to 34,
“L"”-Level Qutput Voltage VQL7 Vss2=—24V, |65to77 Vgg2+0.3 Vggo+l
IoL=20pA QIP80 pin No.
.12 to 23,51 to 63
“H.Level Output Voltage VpHe Vss2=—2.4V, [Segment ] -1 -03
loH=—10uA PAD No. 14 to 22,
Output OFF Leakage IOFF Vssp=—2.6V, |57 to64 1
Current ‘VouT=Vss2 QIP80 pin No.
31011,43to 50 |
Current Dissipation lippl Vss2=—2.9V, standard watch/clock operation, 5.0
Co=Cg=20pF, Cl=25kohm, Fig. 14
Oscillation Start Voltage Vistt Vss5i=Vss2, Co=Cg=20pF, —-2.2
Ci=25kohm, Fig. 15
Oscillation Hold Voltage VHOLD VBAK=VS$52. Co=Cg=20pF, =-2.0
Cl=25kohm, Fig. 14
Oscillation Start Time tstt Vs§51=Ve52=-2.2V, Co=Cg=20pF, 10
Cl=25kohm, Fig. 15
Oscillation Correction 10P External pin 8 10 12
Capacitance 20p 0sSCouT 16 20 24
Operation from Ag Battery [1/2 bias, 1/2 duty]
Absoclute Maximum Ratings at Ta=25+2°C, Vpp=0V
Maximum Supply Voltage Vs§51 —401t0+40.3
Vss2  Vss=Vss3 —4.0 to +0.3
Maximum Input Voltage VINT S1-4,M1-4,K1-4,P1-4, TEST1-3, 10P Vgg1-0.3t0 0.3

Maximum Output Voltage

VouT1 TEST3, CUP2, OSCOUT, ALARM, LIGHT,

VouT? SEGOUT, COM1-2, CUP1

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

Vgg1—-0.3t0 0.3
CNT1, CNT2, M1—4, P1—4 (M1—4, P1—4: Qutput mode)
Vg52—-0.31t00.3

Operating Temperature Topr ~20 to +65
Storage Temperature Tstg —301tc+125
Allowable Operating Conditions at Ta=25:2°C, Vpo=0V min  typ max
Supply Voltage Vss1 —1.65 —1.30
Vgg2  Vs§s2=Vssa ' -3.3 -24
“H"-Level Input Voltage VIH S1—4, M1-4, P1-4, INT, RES —0.2 0
{(M1-4, P1—4: Input mode}
“L"-Level Input Voltage ViL " o V5t Vs51+0.2
Operating Frequency fopy Ta=—20 10 +65°C 32 33
Electrical Characteristics at Ta=25:2°C, Vpp=0V min  typ  max
Input Resistance RIN1A VE§81=—1.55V, V| =Vs51+0.2V, 50 500
“L'.lgvel hold tr., "1, Fig. 1
RIN1E VSS1=—155V, “L™level pull-intr, *1, Fig. 1 200 2000
Rin2Aa Vss1=—1.55V, V| =Vs§g1+0.2V 50 500
input mode, *’L""-level hold tr., *2, Fig. 1
RIN2B Vgg1=-1.55V, input mode, 200 2000
#{ ".|evel hold tr., *2, Fig. 1
RiN3 Vss1=—155V,TEST1, 2, RES 10 300
“H"”-Level Output Voltage VpH1 V§s$1=—1.55V, IoH=—0.4uA, SEGOUT —0.2
“L"-Level Qutput Voltage VprL1 Vsg1=—1.55V, Ig| =0.4¢A, SEGOUT Vggo+0.2
“H’-Level Qutput Voltage VoQH2 Vss51=—1.55V, lgH=—4uA, COM1-2 —0.2
“M"-Level Output Voltage Vom  VsS1=—1.585V, IoH=—41A, V551-0.2 Vgs1+0.2
1o=4uA, COM1-2
“L"-Level Output Voltage VQL2 Vsg1=—155V, |gL=4uA, COM1-2 Vgg2+0.2

unit

HA

LA

pF
pF

unit

unit

kHz

unit
kohm

kohm
kohm

Continued on next page.
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Continued from preceding page.

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

(doubler)

Current Dissipation

Oscillation Start Voltage
Oscillation Hold Voltage

Oscillation Start Time

Oscillation Correction
Capacitance

Maximum Supply Voltage

Maximum Input Voltage

Maximum Output Voltage

Operating Temperature
Storage Temperature
Supply Voltage
“H"-Level Input Voltage'
“L"-Level Input Voltage

Operating Frequency

Input Resistance

“H"”-Level Output Voltage
L"-Level Output Voltage
“H"-Level Output Voltage
*M''-Level Output Voltage

“L"-Level Qutput Voltage

min
VOH3 Vss1=—1.35V, IgH=—~250uA, ALM, LIGHT, -0.65
CNT1,CNT2
VoL3 Vss1=—1.35V, 1g| =250uA, ALM, LIGHT,
CNT1, CNT2
VOH4 Vss1=—1.558Y, Igy=—20uA, M1-4, P14 —0.2
{M1—4, P1—4: Qutput mode)
VoLa Vssi=—1.55V, Ig =20uA, M1-4,P1-4
(M1—4, P1—4: Qutput mode)
Vgg2 . Vgg1=—1.356V, C1=C2=0.1uF,
fopg=32.76BkHz, Fig. 2
IIppl  Vss1=—1.b5V, standard watch/clock operation,
C1=C2=0.1uF, Co=Cg=20pF, CI=25kchm, Fig. 2
Vst Co=Cg=20pF, Cl=25kohm, Fig. 3 —1.35
VHOLD VBAK=VS51, Co=Cg=20pF, Cl=25kohm, —1.65
Fig. 2
tstt Vgg1=—1.856V, Co=Cg=20pF, Cl=26kohm, Fig. 3
10P External pin 8
20P 0OSCOouUT 16

Vssi
V582
VINI
VIN2

VouTi1 TEST3, CUP2, OSCOUT
VouT? SEGOUT, COM1-2, CUP1, ALARM,

Topr
Tstg

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

VBAK
Vgs52
VIH

VIL
fopg

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

RINTA
RINTB
Rin2A
RiN2B
RiN3
VOH1
VoL
VoH2
VoM

VoLz

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

VBAK=VSS1 or Vg52

Vss2=Vss3, VBAK=VSS] or V852

10P, OSCIN, TEST3

S1—4, M1—-4, K1—4, P1—4, TESTI,

TEST2, INT, RES (M1—4, P1—4: input mode)

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

min

—3.6

V552=Vss3 ~3.6

S1-4, K1-4, M1—4, P1—4, INT, RES -0.4
{M1—4, P1—4: Input mode)

' o " Vss2

Ta=—20to +65 C 32

min

Vgg=—29V, V|| =Vss2+0.4, b0
“_""Jevel hold tr., *1, Fig. 4

Vggo=—2.9V, “L"-level pull-in 200

tr., *1, Fig. 4

Vgg2=—2.9V, V|L=V552+0.4V, input mode, 50
“L"-level hold tr., *2, Fig. 4

Vggo=—2.9V, input mode, "'L""-level 200

pull-in tr., *2, Fig. 4
Vgg2=—2.9V, TEST1, 2, RES 10

Vss2=—2.9V, |gH=—0.4uA, SEGOUT —02
Vg52=—2.9V, |g=0.4uA, SEGOUT
Vs52=—2.9V, |oH=—4uA, COM1-2 —0.2

Vgg2=-2.9V, IoH=—4uA, V§52/2—0.2
loL=41A, COM1-2
Vsg2=—2.9V, lgL=4uA, COM1-2

typ max
Vgg1+0.65
Vss3+0.2
—-2.5

20
—1.30
10
10 12
20 24
~4.0to +0.3
—4.0t0 +0.3

Veak—0.3t0 0.3
Vg557—~0.3t00.3

VBAK~0.3t0 0.3
Vss2—-0.3t0 0.3

=20 to +65
—3010 +125
typ max
-1.3

-2.0

0

Vggo+0 4
33

typ max
500

2000

500

2000

300
Vgge+0.2
Vgg2/24+0.2
Vgg2+0.2

unit

pF
pF

unit

L

< <

kHz

unit
kohm

kohm

kohm

kohm

kohm

< <L

v

Continued on next page.
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Continued from preceding page. min typ max  unit
“H_ Level Output Voltage VOH3 V§s52=—2.4V, Igy=—250pA, ALM, —0.65 \
CNT1,CNT2
“L"-Level Output Voltage VL3 V552=—24V, I0L=250uA, ALM, V552+0.65 v
CNT1,CNT2
“H".Level OQutput Voltage VQH4 Vsg§2=—2.4V, [oH=—150uA, LIGHT -15 v
“L"-Leve! Output Voltage VQL4 Vs§$2=—2.4V, IpL=160uA, LIGHT Vss2+1.5 M
“H*-Level Output Voltage VpH5 Vsg2=-2.9V, IgH=—40uA, M1-4,P1-4 -0.4 v
{M1—4, P1—4: Output mode} '
“L".Level Output Voltage VoLs Vss2=—2.9V, gL =40uA, M1—4,P1-4 Vss2+0.4 v
(M1—4, P1—4: Output mode)
“H".Leve) Output Voltage VOHE V§§2=—24V, [Segment (S5iPut -1 03 v
‘ IOH=—10uA | PAD No. 14 to 22,
“L"-Level Qutput Voltage VoL Vss2=—24V, 157 t064 Vggo+0.3 Vgga+1 \'
loL=40uA QIP80 pin No.
3to11,431t050
“H"-Level Output Voltage  VOH7 Vss2=—24V, [Segment (35iput -1 -03 v
IQH=—5HA PAD No. 23 to 34,
“L".Level Output Voltage VQL7 V§§2=—2.4V, |65to77 V§52+0.3 Vgs2+1 v
1oL =20uA QP80 pin No.
12 t0 23,51 to 63
“H"-Level Output Voltage VQHE VSs2=—2.4V, [Segment W -1 -03 v
ioH=—10uA PAD No. 14 to 22,
QOutput OFF Leakage IOFF Vsgs2=—2.6V, |57 to64 T WA
Current VouT=Vsas? QIPB0 pin No.
3t0 11,43t050 |
Output Voltage Vg1  Vgge=—2.9V, C1=C2=0.1uF, -1.35 Vv
{halver} fopg=32.768kHz, Fig. 5
Current Dissipation lippl Vss2=—2.9V, standard watch/clock operation, 1.0 MA

C1=C2=0.14F, Co=Cg=20pF, C1=25kohm, Fig. §

Oscillation Start Voltage Vst Vgg1=Vss2, Co=Cg=20pF, —1.35 v
Ci=25kohm, Fig. 6

Oscillation Hold Voltage VHOLD VBAK=VSS1=Vs52/2, Co=Cg=20pF, —2.6 v
Cl=25kohm, Fig. b

Oscillation Start Time tstt Vgs1=Veg2=—2.9V, Co=Cg=20pF, 10 $
Ct=25kohm, Fig. 6

Oscillation Correction 10P External pin 8 10 12 pF

Capacitance 20P OSCOUT 16 20 24 pF

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

Maximum Supply Voitage  Vgg1 —4,010 +0.3 v
Vgg2  V§52=V8S3 —-4,010+0.3 v
Maximum Input Voltage ViN1  10P, OSCIN, TEST3 Vgg51~0.3t0 0.3 \'
ViN2  51-4,M1-4, K1-4, P1—4, TEST1, TESTZ, Vgg2—0.3t0 0.3 Vv

INT, RES {(M1—4, P1—4: Input mode)}
Maximum Output Voltage  VQUT1 TEST3, CUP2, OSCOUT Vs51-031t003 v
VouT? SEGOUT, COM1-2, CUP1, ALARM, Vgg2—0.3100.3 v

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

-20t0+65 °C

—30to +125

Operating Temperature Topr
Storage Temperature Tsty
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Allowable Operating Conditions at Ta=25:2°C, Vpp=0V min  typ max  unit
Supply Voltage Vss51 —3.6 -1.3 v
Vss2  Vs527Vss3 ~-3.6 -2.0 %

““H"-Level Input Voltage VIH S1—4, M1—4, K1-4, P1-4, INT, RES -04 0 \'

{M1—4, P1—=4: Input mode)

“L"-Leve! Input Voltage ViL " " Vss2 vggo+0.4 v
Operation Frequency fopg Ta=—2010 65°C 32 33 kHz
Electrical Characteristics at Ta=25%2°C, Vpp=0V min  typ  max unit
Input Resistance RIN1A V5§52=—2.9V, V| =Vs52+0.4V, 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 V§52=—2.9V, V|L=Vs52+0.4V, 50 500 kohm
input mode, *'L'"-level hold tr., *2, Fig. 4
Rin2B VS§§2=—2.9V, input mode, "'L"-level 200 2000 kohm
pull-intr., *2, Fig. 4
RIN3Z Vsg2=—2.9V, TESTI1, 2, RES 10 300 kohm
“H"-Level Dutput Voltage VOH1 VSs2=-2.9V., IoH=—0.4uA, SEGOUT -0.2 \
“L”-Level Output Voltage ~ VOL1 V§52=—2.9V, loL=0.4uA, SEGOUT Vsset02  V
“H"-L evel Output Voltage VpH2 Vs52=—2.9V, IoH=—4uA, COM1-2 —0.2 v
“M"-Level Output Voltage VoM  Vs§2=—2.9V, IQH=—4uA, Vgga/2—0.2 Vgg2/2+0.2 v
loL=4uA, COM1-2
“L"-Level Output Voltage VoL2 Vss2=—2.8V, IgL=4uA, COM1-2 Vggo+0.2 v
“H*-Level Qutput Voltage VOH3 Vs§s2=—2.4V, IoH=—250uA, —0.65 ‘ v
ALM, LIGHT, CNT1, CNT2
"L”-Level Output Voltage V(L3 Vss2=-2.4V, lgL=250uA, Vggp+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 VQL4 VsS52=—2.9V, 101 =40uA, M1-4, P14 Vggo+0.4 v
(M1-~4, P1—4: Dutput mode)
“H.Level Output Voltage V(OHE VS§52=—2.4V, |Segment tggff“tl -1 -03 v
IoH=—10A PAD No. 14 to 22,
“L-Level Output Voltage VQL8 Vss2=—2.4V, |67to64 Vgge+0.3 Vsgo+1 vV
loL=40uA QIP80 pin No.
31t011,431050
“H".Level Output Voltage VOH7 VsS2=—2.4V, [Segment (S5/PY9 ] -1 -03 \Y;
IOH=541A PAD No. 23 to 34,
“L*.Level Qutput Voltage VQL7 Vgs2=-24V, |851t077 Vg52+0.3 Vgga+l A
101L.=20uA QIP80 pin No.
1210 23,511063
“H".Level Output Voitage VoHE VS§s2=—2.4V, >Segmnant -1 -03 v
loH=—10uA PAD No. 14 to 22,
Output OFF Leakage IoFF Vgs2=—2.6V, |57 to 64 1 MA
Current VouT=Vss? Q1P80 pin No.
310 11,4310 50
QOutput Voltage Vgg1  Vgge=—2.9V, C1=C2=0.1uF, -1.35 v
(halver} fopg=32.768kHz, Fig.5
Current Dissipation lppl  Vss2=—2.9V, standard watch/clock operation, 50 LA
C1=C2=0.1uF, Co=Cg=20pF, C1=25kohm, Fig. 5
Oscillation Start Voltage Vitt Vg51=V552, Co=Cg=20pF, -2.2 v
Cl=25kohm, Fig. 6
Oscillation Hold Voltage VHOLD VBAK=VSS2, Co=Cg=20pF, CI=25kohm, Fig. 5 -2.0 v
Oscillation Start Time tsrt Vg51=Vg52=—2.9V, Co=Cg=20pF, Cl=2bkohm, Fig. 6 10 s
Oscillation Correction 10P External pin 8 10 12 pF
Capacitance 20P oscouT 16 20 24 pF
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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)
Vss2  Vs5s2=VSs3
Maximum Input Voltage ViNT 514, M1-4, K1-4,P1-4, TEST1-3, 10P,

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

Maximum Output Voltage VouT1 TEST3, CUP2, OSCOUT, ALARM, LIGHT,

—-4.0to +0.3
—4.01t0 +0.3

Vgg1—0.3t0 0.3

Vgg51—-0.31t00.3

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

VouT? SEGOUT, COM1-3, CUP1
Topr
Tstg

Operating Temperature
Storage Temperature

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

min

Supply Voltage Vs —1.65

Vgs2 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 ” " Vss

Operating Frequency fopg Ta=—20 to +65°C 32

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

Input Resistance RiN1A VSSt=—1.505V, V| =Vs§1+0.2V, 50
“L""-level hold tr., “1, Fig. 1

RIN1B Vgg1=—155V, “L"-level pull-intr., ™1, Fig. 1 200

Vvgg1=—1.565V, V|L=Vg51+0.2V, 50
input mode, "’L""-level hold tr,,*2, Fig. 1
Vg51=—1.65V, input mode, “'L'-level
hold tr., *2, Fig. 1

RInN2A

RinZB 200

RiN3  Vss1=—1.55V, TESTT, 2, RES 10
“H".|evel Output Voltage VOH1 V§§1=—155V, lgH=—0.4uA, SEGOUT -0.2
“L"-Level Qutput Voltage VL1 Vss1=—155V, IgL=0.4uA, SEGOUT
“H"-Level Qutput Voltage VQH2 VS51=—155V, IgH=—4pA, COM1-3 —0.2
“M*-Level Output Voltage Vom  Vss1=—155V, loH=—4uA, Vgg1-0.2
loL=4uA, COM1-3
“L".Level Qutput Voltage VoL2 Vs51=—155V, IgL=4uA, COM1-3
“H-Level Output Voltage VpH3 Vs51=—1.35V, IoH=—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 VQoH4 VS51=—155V, IgH=—20uA, M1—-4,P1-4 -0.2
(M1-4, P1—4: Output mode}
“L*-Level Output Voltage VoLa Vsg1=—155V, lo=20uA, M1—-4,P1-4
{M1—4, P1—4: Output mode)
Output Voltage Vggo Vgg1=—1.35V, C1=C2=0.1uF,
(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
Oscillation Start Voltage Vst Co=Cg=20pF, Ci=25kohm, Fig. 3 —1.35
Oscillation Hold Voltage VHOLD VBAK=VSsS1, Co=Cg=20pF, —1.65
Ci=25kohm, Fig. 2
Oscillation Start Time tstt Vg51=—1.35V, Co=Cg=20pF,
Cl=25kohm, Fig. 3
Oscillation Correction 10P External pin 8
Capacitance 20P OSCOouUT 16

Vggo—-0.3100.3

—20 to +65
—-30to +125
typ max

—-1.30
2.4
o
Vss1+0.2
33
typ max
500
2000
500
2000
300
Vggo+0.2
Vgs1+0.2
Vggo+0.2
Vgg1+0.65
Vgs1+0.2
-25

2.0
—1.30
10
10 12
20 24

unit

kHz

unit
kohm

kohm
kohm

< <
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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 v
V552  Vggo=Vgg3, VBAK=VSST or Vsso —4.0to +0.3 Y

Maximum Input Voltage VN1 10P, GSCIN, TEST3 vegak—0.3t00.3 Vv
ViN2  S1-4, M1-4, K1-4,P1-4, TEST1, TEST2, Vgg2—0.3t0 0.3 v

INT, RES {(M1—4, P1—4: Input mode)

Maximum Output Voltage VouTt1 TEST3, CUP2, OSCOUT Vear—-03100.3 vV
VouT?2 SEGOUT, COM1-3, CUP1, ALARM, Vg52—0.3100.3 Y

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

Operation Temperature Topt, —20 to +65 C
Storage Temperature Tstg —301t0 +125 °c
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min  typ max unit
Supply Voltage VBAK -36 -13 \Y
Vssz  Vss2=Vss3 ~3.6 -2.0 v
“H*-Level Input Voltage ViH S1-4, K1—4, M1—4, P14, INT RES -0.4 0 v
{M1—4, P1—4: Input mode)
“L”-Level Input Voltage ViL " o Vss2 Vgg2+0.4 A
Operating Frequency fopg  Ta=—20to +65°C 32 33 kHz
Electrical Characteristics at Ta=25+2°C, Vpp=0V min  typ max  unit
Input Resistance ‘ RIN1A VsS2=—2.9V, V| =Vg52+0.4V, 50 500 kohm
“L*"-jevel hold tr., *1, Fig. 4
RIN1B Vss2=—2.9V, “L"-level pull-intr,, *1, Fig. 4 200 2000 kohm
Rin2a V§g2=—2.9V, V|L=Vg52+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 Output Voltage VOH] VS§§2=—2.9V, loH=-0.4uA, SEGOUT -0.2 A
“L".Level Output Voltage Vo1 V§s2=—2.9V, IgL=0.4uA, SEGOUT Vgge+0.2 Y
“H'-Level Qutput Voltage VoH2 Vss2=—2.9V, Iopy=—4uA, COM1-3 -0.2 v
“M”-Level Output Voltage VoM  V§s2=—2.9V, IoH=—4uA, Vggo/2-0.2  Vg52/2+0.2 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, CNTZ2
“L'-Level Qutput Voltage V(L3 Vgge=—2.4V, g =260uA, ALM, Vgg2+0.65 \'
CNT1,CNT2
“H"-Level Qutput Voltage VQOH4 Vss§2=—2.4V, IgH=—150uA, LIGHT —~1.5 Y
L”-Level Output Voltage VQL4 Vss52=—2.4V, IgL=150uA, LIGHT Vggo+1.5 A
“H"-Level Qutput Voltage VOH5 VS§S2=—2.9V, IgH=—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 Qutput Voltage VOHE Vss2=—2.4V, [Segment (&‘,‘r‘tp“tl -1 -0.3 \Y
IoH=—10A PAD No. 14 to 22,
#{ ".|_evel Output Voltage VoLe Vss2=—2.4V, |571to064 Vgg+0.3 Vgga+l Vv
10 L=40uA Q1P80 pin No.
3t0 11,43 1050
“H".Level Output Voltage VQH7 Vs§2=—2.4V, [Segment (251P4Y) ] -1 =03 v
IpH=-buA PAD No. 23 t0 34,
“L".Levei Output Voltage VL7 Vsse=—24V, [65to77 Vggo+0.3 Vggo+i Y
loL=20uA QIP80 pin No.
1210 23,51 to 63

Continued on next page.
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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

QOscillation Correction
Capacitance

min typ max  unit

VoHs Vss2=—2.4V, [Segment -1 =03 A
IoH=—10uA PAD No. 14 10 22,

IoOFF  Vs$2=—26V, |57 1064 ' 1 pA
VouT=Vss? QIP80 pin No.

3to 11,4310 50

Vg5l  Vs§2=—2.9V, C1=C2=0.1uF, —-1.35 v
fopg=32.768k Hz

llppl Vsg2=—2.8V, standard watch/clock operation, 1.0 1A
C1=C2=0.1uF, Co=Cg=20pF, CI=25kohm, Fig. b

Vistt Vgs1=Vss2, Co=Cg=20pF,Ci=25kohm, Fig. 6 —1.35 Vv

VHOLD VBAK=YS51=V552/2, Co=Cg=20pF, —26 v
Cl=25kohm, Fig. 5

tsty Vgg1=Vg52=—2.9V, Co=Cg=20pF, 10 5
Ci=26kohm, Fig. 6

10P External pin 8 10 12 pF

20p QSCOUT 16 20 24 pF

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

Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V unit
Maximum Supply Voltage V551 —-4010+0.3 v
Vg2  V552=V5s3 —4.0t0 +0.3 v
Maximum Input Voltage ViN1  10P, OSCIN, TEST3 Vg51—0.310 0.3 vV
Vinz S1-4, M1-4, K1-4,P1-4, TEST1, TEST2, Vg57-0.3t00.3 v
INT, RES {(M1—4, P1—4: Input mode}
Maximum CQutput Voltage  VouT1 TEST3, CUP2, OSCOUT Vg51—-0.3t0 0.3 \Y
VouT? SEGCUT, COM1-3, CUP1, ALARM, Vgg2-0.31t0 0.3 v
LIGHT, CNT1, CNT2, M1—4, P14
‘ {M1—4, P1—4: Output mode)
Operating Temperature Topr —20 to 65 °c
Storage Temperature Tstg —301t0 +126 °C
Allowable Operating Conditions at Ta=25+2°C, Vpp=0V min  typ max  unit
Supply Voltage Vss1 —-3.6 -1.3 v
Vgs2 Vss2=Vss3 -3.6 -20 \'
"H'"-Level Input Voltage VIH S1—-4, M1—-4, K14, P1-4, INT, RES -0.4 0 \Y
{M1—~4, P1—4: Input mode}
“L""-Level Input Voltage ViL " v Vgg2 Vsg2+0.4 1%
Operating Frequency fopg  Ta=—20to +65°C 32 33 kHz
Electrical Characteristics at Ta=25+2°C, Vpp=0V min  typ max  unit
Input Resistance RiN1A VSS2=—2.9V, V|| =Vgg2+0.4V, 50 500 kohm
#L""-level hold tr., ™1, Fig. 4
RIN1B VS§2=—2.9V, “L"-level pull-intr., *1, Fig. 4 200 2000 kohm
RIN2A Vss2=—2.9V, Vi =Vg52+0.4V, input mode, 50 500 kohm
“L"-level hold tr., *1, Fig. 4
RIN2B V552=—2.9V, input mode, 200 2000 kobhm
“Llevel tr., "1, Fig. 4
RIN3  VSs2=—29V, TESTI, 2, RES 10 300 kohm
“H-Level Qutput Voltage VQOH1 VSS§2=-2.8V, [oH=—0.4uA, SEGOUT —0.2 A%
“|.”-Level Output Voltage VoL1 V§§2=—29V, lpL=0.4uA, SEGOUT Vgg2+0.2 \Y%
“H"-Level Output Voltage VpH2 VS§s2=—2.9V, loH=—4uA, COM1-3 —0.2 Vv
“M"-Level Output Voltage VoM  VSS2=—2.9V, IoH=—4uA, Vggo/2—-02  Vgg2/2+0.2 v
lgL=4uA, COM1-3
“L"-Leve! Qutput Voltage VQL2 Vss2=—2.9V,1gL=4uA, COM1-3 Vgg+0.2 vV
“H"-Level Qutput Voltage VOH3 V5§2=—2.4V, IgH=—250uA, -0.65 vV
ALM, LIGHT, CNT1, CNT2
“L"”-Level Output Voltage VQUL3 Vss2=—24V, 10 =260uA Vggo+0.65 v

ALM, LIGHT, CNT1 ,‘CNT2 Continued on next page.
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Continued from preceding page. min typ max  unit
“H"”-Level Output Voltage VOH4 Vss2=—2.9V, |gH=—40uA, M1-4, P1-4 0.4 \
{M1—4, P1—4: Dutput mode)
“1 -Level Output Voltage VpL4 VS§S2=—2.8V, IGL=40pA, M1-4,P1-4 Vgso+0.4 Vv
(M1—4, P1—4: Qutput mode}
“H"-Level Output Voltage VOHg VSs2=—2.4V, [Segment (S5rF ™ -1 ~0.3 Y
IOgH=—10uA PAD No. 14 to 22,
“L"-Level Output Voltage VQLg Vss2=—2.4V, (57 to 64 Vgs2+0.3  Vgsa+l
1oL =40uA Q1P80 pin No,
(3to11,43to 50
“H”-Level Output Voltage VQH7 VS§52=—2.4V, [Segment (3519 ) -1 -03 v
IoH=—buA PAD No. 23 to 34,
“L"-Level Qutput Voltage VL7 Vg§s2=—2.4V, |65t 77 Vgs52+0.3 Vgg2+1 v
loL=20uA QIPBO pin No.
.12 to 23,51 t0 63
"H'-Level Qutput Voltage VOHE VS§S2=—24V, [ Segment -1 -03 v
IoH=—10uA PAD No. 14 to 22,
QOutput OFF Leakage IOFF Vsg2=—2.6V, |57 to64 1 uA
Current VouT=Vss? QIP80 pin Na.
[3t0 11,4310 50
Cutput Voltage Vgg1 Vss2=—2.9V, C1=C2=0.1uF, -1.35 Y
{halver) fopg=32.768k Hz
Current Dissipation llppl Vs§2=—2.9V, standard watch/clock operation, 5.0 A
C1=C2=0.1uF, Co=Cg=20pF, CI=25kchm, Fig. b
Oscillation Start Voltage Vstt Vgs51=Vgs2, Co=Cg=20pF, CI=26kohm, Fig. 6 —2.2 vV
Oscillation Hold Voltage VHOLD VBAK=Vss2, Co=Cg=20pF, Cl=2bkohm, Fig. 6 —2.0 vV
Oscillation Start Time Tstt Vgg1=Vgg2=—2.9V, Co=Cg=20pF, 0 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, Vpp=0V unit
Maximum Supply Voltage Vg5 —4.0 to +0.3 \Y
Vgg2 —4.0 to +0.3 A
V53 -5.5 to +0.3 v
Maximum Input Voltage ViNT  S1-4, M1-4, K1-4,P1-4, TEST1-3, Vgg1—0.31t0 0.3 v
10P, QSCIN, INT, RES (M1—4, P1--4: Input mode}
Maximum Output Voltage  VoyTi TEST3, CUP2, OSCOUT, ALARM, Vgg51—-0.3t0 0.3 A
LIGHT, CNT1, CNT2, M1—4, Pi—4
{M1—4, P1—4: Qutput mode)
VouT?2 SEGOUT, COM%, COM2, COM3, CUP1 Vgg3—0.3100.3 v
Operating Temperature Topr —20 10 +65 °c
Storage Temperature Tstg —30 10 +125 °c
Allowable Operating Conditions at Ta=25:2°C, Vpp=0V min  typ max  unit
Supply Voltage Vsst —-1.65 —-1.30 v
Vgs2 -33 ~2.4 v
Vesa —4.95 -37 v
“H’"-Level Input Voltage ViH S1-4, M1—-4, K1—-4, P1-4, INT, RES -0.2 0 v
(M1—4, P1—4: Input mode)
“L*"-Level Input Voltage ViL ' ' Vg5 Vgg1+0.2 v
Operating Frequency fopg Ta=—20 to +65°C 32 33 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 VSsS1=—1.55V, "‘L""-level pull-in tr., *1,Fig.7 200 2000 kohm
RINZA VSs1=—1.55V, V| =Vs§§1+0.2V, input mode, 50 500 kohm
“'L""-leve! hold tr., "2, Fig. 7
RIN2B VS§1=—1.65V, input mode, “L"-level 200 2000 kohm
pull-intr., *2, Fig. 7
RiN3  Vss1=—1.65V, TEST1, 2, RES 10 300 kohm
“H".Level Output Voltage VOH1 VsS1=—1.65V, IoH=-0.4uA, SEGOUT -D.2 v
“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 Vssi=—155V, lgL=—0.4uA, SEGOUT Vg53-0.2 Vgg3+0.2 A
“H.Level Output Voltage VQoH? Vss1=—1.556V, IoH=—4uA, -0.2 Vv
COM1, COM2, COM3
*M17-Level Output Voltage Vom1.2(Vss1=—-1.55V, loL=4uA, ) Vgg1—-0.2 Vgg1+0.2 v
“M2"-Level Qutput Voltage Vom2-2AlgH=—4uA, COM1, COM2, COM3 Vg52—0.2 Vgg2+0.2 v
#L".Level Qutput Voltage VL2 Vsg1=-1.55V, IgL=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 V551+0.65 v
CNT1, CNT2
“H".Level Qutput Voltage VOQH4 V§s1=—1.55V, IgH=—20uA, M1-4, P14 -0.2 \Y
{M1—4, P1—4: Qutput mode)
“L"-Level Output Voltage Vora Vss1=—155V, |gL=20uA, Vgg1+0.2 Vv
(M1-—-4, P1—-4: Qutput mode)
Qutput Voltage Vg2 (Vss1=—1.35V, C1 to C3=0.1uF, -25 vV
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 Vett Co=Cg=20pF, Cl=25kohm, Fig. 9 —-1.35 v
Oscillation Hold Voltage VHOLD VBAK=VSSY, Co=Cg=20pF, —1.65 -1.30 \
Cl=25kohm, Fig. 8
Oscillation Start Time tstt Vgg1=—1.35V, Co=Cg=20pF, CI=2Bkohm, Fig. 9 10 5
Oscillation Correction 10P External pin 8 10 12 pF
Capacitance 20pP OsSCouUT 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 Vgg51 VBAK=VSS1 or V552 —4.0 to +0.3 Vv
Vg2 VBAK=VSS1 or Vg2 , —4,0to +0.3 vV
Vss3  VBAK=VSS) or V§s2 —55t0+0.3 v
Maximum Input Voltage ViN1  10P, OSCIN, TEST3 VBAaK—0.3t0 0.3 v
' VN2 S1-4,M1-4,K1-4,P1—4, TEST1, TEST2, Vgg2-0.3t00.3 Y
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, Vgs2-0.3t0 0.3 v
P1—4, CUP2 (M1—4, P1—4: Output mode)
VouTts SEGOUT 1-64, COM1 to COM3, CUP1 Vg53~0.31t0 0.3 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 v
Vgs2 —3.6 -20 v
Vss3  V§53=Vs52+Vsst —5.0 —-3.9 v
“H*-Level [nput Voltage VIH S1—4, M1-4, Ki—4,P1—4, INT, RES —-04 0 v
(M1—4, P1—4: Input mode}
*L"-Level Input Voltage ViL v v Vss2 Vgs2+0.4 v
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 ".|level hold tr., ¥ 1, Fig. 10
"RIN1B Vs52=—2.9V, “’L"-level pull-intr,, *1, Fig. 10 200 2000 kohm
RIN2A VS§S2=—2.9V, Vi1 =V5s2+0.4V, input mode, 50 500 kohm
~|'"-level hold tr., *2, Fig. 10
RiN2B V§S52=—2.9V, input mode, “'L""-level 200 2000 kohm
pull-in tr., *2, Fig. 10
RiN3  Vss2=—2.9V, TESTI, 2, RES 10 300 kohm
“H'-Level Output Voltage VOH1 Vs§52=—2.9V, IgH=~0.4uA, SEGOUT -0.2 \'
“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 V0M2-1(10 L=0.4uA, SEGOUT Vs52-0.2 Vgg2+0.2 v
“L”-Level Output Voltage VL1 Vs§s2=—2.9V, g =0.4uA, SEGOUT Vgg3+0.2 Vv
“H"-Lavel Output Voltage VQoH?2 Vs§s2=—2.9V, IgoH=—4uA, COM1-3 -0.2 v
“M1""-Level Output Voltage Vom1-2(V552=—2.9V, 10H=—4M1A ) 1/2vggo—0.2 1/2Vggp+0.2 v
“M2"-Level Qutput Voltage Vom2-2\loL=4uA, COM1, COM2, COM3 Vsgo—0.2 Vgg2+0.2 v
“L"-Level Qutput Voltage VL2 Vsg2=—2.9V, lgL=4uA, COM1-3 Vsg3+0.2 \
“H"-Level Output Voltage VQOH3 Vss2=—2.4V, Igy=—250uA, ALM, CNT1, CNT2 -0.65 \'
“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 OQutput Voltage VL4 Vss2=—2.4V, IoL=150uA, LIGHT Vggo+1.5 v
“H*'-Level Output Voltage VQH5 Vs§2=—2.9V, IoH=—40uA, M1-4,P1-4 -0.4 v
{M1—4, P1—4: Qutput mode)
“L"-Level Qutput Voltage VL5 Vsg2=—29V, lgL=40uA, M1-4,P1-4 Vgg+04  V
(M1—4, P1—4: Qutput mode} .
“H".Level Output Voltage VOHE VSS2=—2.4V, [Segment {So1pu -1 -03 \
IoH=—10uA PAD No. 14 10 22,
“|"-Level Qutput Voltage VQoLE Vs52=—2.4V, |57 to64 Vgg2+0.3 Vggo+i Vv
loL=40uA QIP80 pin No.
3t011,43t050 .
“H".Level Qutput Voltage VOH7 VS$2=—2.4V, [Segment (S5/PUY ] -1 —-03 Vv
IoH=—51A PAD No. 23 to 34,
“L"-Level Output Voltage VpL7 Vss2=—24V, |65to77 Vg52+0.3 Vggo+1 Vv
loL=20uA QIP80 pin No.
12 t0 23,51 10 B3 ;
“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=Vss?z QIPBO pin No.
31t011,43t050
Output Voltage Vss1 [Vss2=—2.9V, C1 to C4=0.1uF, —-1.35 v
vggy fopg=32.768kHz, Fig. 11 -4.1 v
Current Dissipation lipp]  Vss2=—2.9V, standard watch/clock operation, 2.0 HA
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

Continued on next page.
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Continued from preceding page. min typ max  unit
Oscillation Hold Voltage VHOLD VBAK=VS51=Vs52/2, Co=Cg=20pF, -26 \Y
CI=250kohm, Fig. 11
" QOscillation Start Time tstt Vggo=—2.9V, Vg51=Vss2, Co=Cg=20pF, 10 3
Ct=25kohm, Fig. 12
Osciltation Correction 10P External pin 8 10 12 pF
Capacitance 20p OSCOoUT 16 20 24 pF
Operation from EXTV [1/3 bias, 1/3 duty]
Absolute Maximum Ratings at Ta=26+2°C, Vpp=0V unit
Maximum Supply Voltage  V$$1 —4,0 to +0.3 \'
V552 ~4,0 to +0.3 \'
Vgs3 —556to +0.3 \Y
Maximum Input Voltage ViN1  10P, OSCIN, TEST3 Vgg1—0.31t00.3 \Y
ViN2?  S1-4,M1-4,K1-4, P14, TESTI, 2, Vg551—0.3t0 0.3 \Y
INT, RES (M1—4, P1—4: Input mode)
Maximum Output Voltage VouT1 TEST3, OSCOUT V551—-0.3t0 0.3 v
VouT2 ALRM, LIGHT, CNT1, CNT2, M1-4, Vgg2—0.3t0 0.3 \
P1-4, CUP2 {(M1—4, P1—4: Output mode}
VouT3 SEGOUT1-64, COM1 to COM3, CUP1 Vgg3—0.310 0.3 v
Operating Temperature Topr —20 to +65 °c
Storage Temperature Tstg —30t0+125  °C
Allowable Operating Conditions at Ta=25t2°c, Vpp=0V, min typ max  unit
Supply Voltage V551 —36 -1.3 \'
Vgs2 -3.6 —2.0 vV
Vss3  V§§3=Vs52+Vsst -5.0 -39 v
"H"-Level Input Voltage VIH S1—4, M1—4, K1—4, INT, RES —-0.4 0 A"
(M1—4, P1—-4: Input mode}
“L*"-Level Input Voltage ViL . . Vgg2 Vss2+0.4 v
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 RINTA Vsg2=—2.9V, V| =Vgga+0.4V, 50 500 kohm
*|_"".leve! hold tr., *1, Fig. 10
RIN1B VSS§2=—2.9V, “L"-level pull-in tr., *1, Fig. 10 200 2000 kohm
RiN2A VSS2=—2.9V, V|1 =Vg52+0.4V, input mode, 50 500 kohm
“L"-level hold tr., *2, Fig. 10
RiN2B VSS2=—2.9V, input mode, L""-level 200 2000 kohm
pull-intr., *2, Fig. 10
RIN3 Vss2=—2.9V, TEST1, 2, RES 10 300 kohm
“H".|evel Output Voltage VQOH1 VS§2=—2.9V, IoH=—0.4uA, SEGOUT -0.2 v
"*M1"'-Level Output Voltage V0M1.1(V532=—2.9V, 10 |-|=-—0.4uA,) 1/2Vgg2—0.2  1/2Vgge+0.2 v
“M2’"-Level Qutput Voltage Vom2-11oL=0.4uA, SEGOUT Vggo—-0.2 Vgg2+0.2 v
“L*-Level Qutput Voltage VOL1 V§$2=—2.9V, oL =0.4pA, SEGOUT Vgg3+0.2 vV
“H"”.-Level Qutput Voltage VOH2 VS52=—2.9V, loH=—4U1A, -0.2 vV
COM1, COM2, COM3
“M1""-Level Output Voltage VOM1-2/VSS2=—2.9V, IQH=—4LA, ) 1/2Vgg2~0.2  1/2Vggp+0.2 v
*M2"-Level Qutput Voltage V0M2.2KIOL=4HA, COM1, COM2, COM3 Vgg2—0.2 Vgg240.2 v
“L"-Level Output Voltage VQL? V§§2=—2.9V, lgi=4uh, COM1, COM2, COM3 Vggo+0.2 v
“H”.Level Output Voltage VQOH3 Vss2=—2.4V, IQH=—2b0uA, —0.65 vV
ALM, LIGHT, CNT1, CNT2
“L."-Level Output Voltage VL3 V§s2=—2.4V, lg| =250uA, Vgg52+0.65 v
ALM, LIGHT, CNT1, CNT2
“H.Level Output Voltage VQOM4 VSS2=—2.9V, Ioy=—40pA, M1-4,P1-4 —0.4 Vv
{M1-4, P1—4: Qutput mode)
“L'-Level Qutput Voltage VoL4 V§§2=—2.9V, loL=40uA, M1—4, P1-4 Vsgo+0.4 v

(M1—4, P1—4: Qutput mode}
Continued on next page.
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Continued from preceding page. min typ max  unit
“H”-Level Qutput Voltage VQHe VS§2=—2.4V, [Segment (35fPVY ) -1 —0.3 %
IQH=—10uA PAD No. 14 10 22,
“L"-Level Output Voltage VQLg Vss2=—2.4V, |57 to64 Vg52+0.3 Vgsa+1 v
IoL=40uA QIP80 pin No,
(3ta 11,43 1050
“H"-Level Qutput Voltage VOH7 V§52=—2.4V, [Segment (5orP"" ) -1 -0.3 \Y
lOH=—buA PAD No. 23 to0 34,
“L"-Level Qutput Voltage VoL7 Vss2=-24V, (65to77 Vgg2+0.3 Vsga+1 v
loL=20uA QIP80 pin No.
112 10 23,51 to 63
“H-Level Output Voltage VQHg VS§2=—2.4V, {Segment ] —1 -03 v
IoH=—10xA PAD No. 14 10 22,
Output OFF Leakage lOFF Vsg2=-2.6V, (b7to64 1 MA
Current VouT=Vss2 QIP80 pin No.
3to 11,43 1050 |
Output Voltage Vs5s1 [V532=—2.9V, Clto C4=0.1uF,} —-1.35 v
vgg3 fopg=32.768kHz, Fig. 11 4.1 Vv
Current Dissipation lippl  Vss2=—2.9V, standard watch/clock operation, 5.0 uA
C1 to C4=0.1uF, Co=Cg=20pF, Ct=250kohm, Fig. 11
Oscillation Start Voltage Vst Vgs1=Vgg2, Co=Cg=20pF, -22 v
Cl=25kobm, Fig. 12
Oscillation Hold Voitge VHOLD VBAK=VSS2, Co=Cg=20pF, Cl=25kohm, Fig. 11 -2.0 Vv
Oscillation Start Time tstt Vg52=—2.9V, Vgg1=Vgg2, Co=Cg=20pF, 10 ]
Cl=2bkohm, Fig. 12
Oscillation Correction 10P External pin 8 10 12 pF
Capacitance 20P QscouT 16 20 24 pF

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

¥ss1

Fig. 1 Input configuration of
S1—4, M1-4, K1—4, P1—4, INT

Lo Sl T L
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Fig.2 Qutput voltage, current dissipation,
oscillation hold voltage test circuit

_val
Y0 osc in T‘
° CuP)
o cupp bUT  OBCOUT
Vegy ¥ssy

I

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

Apply by
programming,

v552
Fig. 4 1nput configuration of
S1—4, M1—-4, K1—-4,P1—4, INT

Lo %
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Fig.5 Output voltage, current dissipation,
oscillation hold voltage test circuit
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Fig. 6 Oscillation start voltage,
oscillation start time, frequency
stability test circuit

e

Unit ( capacitance: F)

]

Apply by
programming,
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Fig. 7  Input configuration of
S1—-4, M1—-4, K1—-4, P14, INT
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Fig.8  Output voltage, current dissipation,
oscillation hold voltage test circuit
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Fig. 9 Oscillation start voltage,
osciflation start time, frequency
stability test circuit

Apply by
programming,

vss2
Fig. 10 Input configuration of
S1—4, M1—-4, K1—4, P1—4, INT

oﬁ‘ljﬁ!"_‘;_?um VL" s IN %J: J_
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Fig. 11 Output voltage, current dissipation,
oscillation hold voltage test circuit
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Fig. 12 Oscillation start voltage,
oscillation start time, frequency
stability test circuit
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Fig. 13 Input configuration of

Fig. 15 Oscillation start voltage,
S1—-4, M1-4, K1—-4, P14, INT

oscillation start time, frequency
stability test circuit

[ 1 cq

VOO osc IN —{ 2P
=0 T

BUT  psc out |1

v551
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[

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

Unit ( capacitance: F)

W 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 ELECGTRIC CO, LTD., its affilliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC GO, LTD, its affiliates, subsidiaries and distributors or any of
their officers 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 1 Accurmulator E/SF . Interrupt/switch select 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
DP : Data Pointer PDF : Pull-down flag ™ : Timer
DPF : Data pointer flag HQF : Halt request flag L : LCD latch
sp : Strobe pointer HEFn : Halt ralease enable flag { ) : Contents
PC : Program counter HRFn : Halt release request flag X ; Transfer direction, result
[pi ] : Contents of port { cc : Chrono counter : AND
Rx : Memory of address x LSF : Lap sample flag v : OR .
Rxn : Memory-bit n of address x LPF : Lap mode flag ¥ : Exclusive OR
tEFn : Interrupt enable flag n
5 Instructicn code
4 Status
£2 Mnemonic D15014 013 D12 D11 D10 D9 Og Function Descriptian flag to be
B U
Eh Dy Dg Ds D4 D3 D2 D1 Do offected
CLA Clear AC o 1 ° 1 0 1 0 |AC~0 The AC contents are clearad.
o 0 0 0 O @& 0 O
RACE Reset CF 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 T 0 1 0 0 0 |CF-1 The CF it sat. CF
0 60 0 0 0 0 0 t |S5F
h 1 Y - The memory (Rx}! contents are loaded
MRW Y, X Mova Rx 10 0 ° 0 e 2 Y1 | AC.Ry tRxt to the AC snd working ragister {Ry).
WorkingRegister Ry | Yp Xg X5 X4 X3 X2 X1 Xp
MWR X, Y Move Working 0 1 1 0o 0 1 Y2 Yy |AC,Rx - {Ry) The working register (Ay) contante aru
|cacied 10 the AC and memory (Ax),
Register Ay to Ry Yo Xg X5 Xa X3 X2 X1 X0
» | SROX Shift Right Rx & 0 1 1 0 1 0 O 0O |BRxn, ACn - [Rxn+1)| The memory (Rx} contents ara shifred
[ 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.
E SRI X Shift Right Ax & ¢ 1 1 0 1 0 O t |Axn ACp-~ [Axn+1)| The memory (Rx) conmnt wra shifted
E right and 1 is loaded 10 tha MSB. The
H MSB=1 0 Xg X5 X4 X3 X2 X1 Xp |Rxa AC3~1 38mo contants are iosded to the AC,
L; SL0 X Shift Left Rx & [+] 1 1 Q 1 v} 1 1] Rxn, ACh — (Axn-1} | The memory (Rx! contents are shifted
g tett and O it Jonded to the LSB, The
g LSB=0 0 Xg X5 X4 W3 %23 X1 %0 | Rug. ACp=10 same contents are lonaded to the AC,
{5 |sLix Shift Laft Rx & o 1 0 1 0 1 1 | Axn, ACn = (Axn1) | The memory (Rx} contants are shifted
E left and 1 it loaded 1o the LSB. The
E LSB=1 0 Xg X5 X4 X3 X2 X1 Xp]RAxp, ACo—-1 same contentt are loaded to the AC.
£ |Rrar x Rotate Aight Ax 0 1 1 o0 1 1 0 O {Rxn, ACn ~ [Axn+1}] The memory {Rx) contents are rotated
g right. Yhe vame contants are loaded to
2 0 Xg X5 Xa X3 X2 X1 Xo |Rxa, AC3y- Rxp the AC.
H
£ [RAL X Rotate Left Rx Q t 1 L | 1 1 0 | Bxn, ACn ~ {Axn1) 1 The memory (AX) contents ara rotated
H laft, The same contents are losded to
& 0 Xg X5 X4 X3 X2 X1 Xp | Rxg ACo-—Rx3 the AC.
2 [mAaF x Move CF & WRF 1] 1 1 1 ] 1 0 O |AC Rx~i{CF) The CF, contenu are loaded to the
€ AC and memory [Ax),
: to AC & Rx 0 Xg X5 X4 X3 X2 X1 X0
g AC, Rx bit Contants
g -
1<
MRA X Move Ax to CF [v] 1] 0 1] 1 1 1 CF —-(Fh() The mamory [Rx} contents are loaded
X 1o the CF. Bit has the rpma
& WRF 1 Xg Xp X4 X3 X3 X1 Xp | sarresoondence as for MAF X.
ADC X Add AC to Rx 0 1 0 0 0 0 0 0 [AC- (Ax+AC The memoary [Ax), AC, CF contents | CF
ara binary-sdded and tha result is koaded
. with CF 0 Xg X5 X4 X3 X2 X1 X9 +{CF) to the AC,
T
-% ADC*® X Add AC to Ax o 1 0 0 0 0 © 1 AC, Rx = [Ax)+(AC) | The memary (Rx}, AC. CF contents | CF
g ) are binary-sdded and the rewult Is loaded
g with CF 0 Xg X5 X4 X3 X2 X1 Xo +[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 ] 1 0 [i] [+] 1] 1 1 AC - (R!lﬂﬁ) The AC, CF contants are binery sub- CF
., tracted from tha memery {Rx) contents
from Rx with CF 0 Xg X5 X4 X3 X2 X1 X0 +{CF) snd the rosult s pleced In the AC, Rx.

No.3127-24/32




LC5805

€ Instruction cods
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 0 0 1 0 0 |AC-{RxI+HAC) Ths memary (Rx). AC contenu are CF
ADQ X Add AC to Rx binary-sdded and the result is 1oatded to
Xg Xg X4 X3 Mo X3 Xp the AC. .
ADD* X Add AC to Rx 0 1 o 0o o 1 o 1 | AC, Rx — [Ax]+{AC] The memory [(Rx), AC contsntn are CF
binary-added and the result is losded to
0 Xg X5 X4 X3 X2 Xy Xp the AC, Rx.
SUB X Subtract AC 6 1 0 6 0 1 1 0 [AC—IRHADH The AC tontents are blnory wotracted | CF
fram the memory [Rx! contents and the
from Rx 0 Xg X5 Xq X3 Xz X3 Xp result is placed In the AC.
SUB* X Subract AC 4] 1 0 0 0 1 1 1 AL, Ax— (Rx}+{AC)+1| The AC content 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 Xgq X3z Xz X1 Xp the AC,
ADN® X Add AC to Rx 0 1 o o 1 0o 0 1 AC, Rx = (Ax)+AC) The memory [Rx), AC contents aré
. binary-added and the result is losdsd 10
0 Xg Xg Xg4 Xz X2 X1 Xg the AC, Rx.
1 AC — [RxIAAC) The memory (Rx) contenu and AC
AND X And AC 10 Px 01 0 0 1 0 0 | AC—IRx contants are’ ANDed end the rewlt s
0 Xg Xg Xq4 X3 X2 X1 Xg Ioaded to the AC.
1 1 1 AC, Rx ~ [Ax}ALAC) The memory (Ax) contsnts and AC
AND® X And AC to Ax ° ! o 0 0 x x contents ars ANDad and the result is
0 XG X5 X4 X3 X2 X1 X0 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 10 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
exclutlve-ORsd and the rasult is loaded
AC 10 Rx 0 Xg Xp X4 X3 X2 X3 Xp to the AC, Rx.
1 ] 0 | AC — {RxIVIAC) The memory [Rx}, AC contents are
OR X OR AC 1o Ax 0 ! 0 ° ! ORed and the result is loaded 10 the AC.
0 Xg Mg Xa Xa X2 X1 ¥p
- - Ths memory (Ax), AC cantents ars
CR*" X OR AC to Rx 0 1 o o0 1 1 1 1 AC, Rx — (Rx])VIAC) ORed and the result Js losded to the AC,
0 Xg Xg X4 Xz X2 X1 Xp Rx.
w | ADCI X, Y Add Immediate 0 1 0 1 0 Y] 0 0 | AC = {Rx}HY+(CF} Tha memory [(Rx) contwents, ¥, CF CF
€ contents are hln';rg--dd-d 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 ? 1 0 Tha relation batwean abiolute pddress of
i data memory {Ax) and X is s follow:
£ Absolute sddress=X H+70H
s
B
5
* i 1 1 0 o 0 1 AC, Rx = [Ax)+Y+{CF|) The memory (Rx| contents, Y are CF
ADCI* X, ¥ | Add Immediate 0 o] B e
data to Rx with CF Y3 Y2 Y1 Yo X3 X2 X1 Xg to the AC, Rx.
SBCI X, Y Subtractimmediate | 0 1 @ 1 0 0 1 0 | AC= (Ax}+¥+{CF) Immediate data Y and the CF contents are CF
' binery subtracted from the memory {Ax)
date B CFfrom RAx | ¥3 Yz Y1 Yg X3 Xz X4 ¥o contants and the result is placed In the AC.
SBCI®X.Y | Subtractimmediate | 0 1 © 1 © © 1 1 |AC Ax—{RxHT+ICF B ey e CF Conanth o CF
contents and the result is placed in the
data B CF fromRx | Ya Y2 ¥4 Yg X3 X2 X1 Xg AC, Rx.
' 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, Y | Add immediate 4] 1 0 1 4] 1 0 1 AC, Rx = (Rx)+Y The memory [Ax] esntents and Y are CF
binary-added and the rasult is loaded 10
data 1o Rx Y3 Y2 Y1 Yo X3 X2 X1 Xo the AC, Rx.
SUBIX, Y Subtract Immediate o 1 1] 1 4] 1 1 0 | AC = (Rx)+Y+1 Immediste dsta Y iy binary subtrscted CF
' from the memory (Rx} contents and the
cats frorm Ax Y3 Yo Y1 Yp X3 X2 Xy X result is placed in the AC.
SUBI® X, ¥ | Subtract Immediate o 1 0 1 0 1 1 1 | AC, Rx = {Rx)+¥+1 Immadiste data Y is binery subtracted CF
. N from the mamory [Rx) contants and the
date from Rx Y3 Yz Y1 Yo X3z X2 Xy Xo rasult s pleced In the AC, Ax.
ADNI X, Y Add Immediate o 1 1] 1 1 0 0 0 | AC-{Ax)+Y The memory (Rx) contents and ¥ ars
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 D1 0 1 1 0 0 1} ACRHx=[Rx}+Y The memary [Rx) contents snd ¥ are
binary-added and the resuit is loaded 10
data to Rx ¥3 Yz Yi Yp X3 Xz X1 Xp the AC, Rx, j
\ 1 1 0 1 0 |AC~ [AxIAY The mamory (Ax] contants and Y ore
ANDI X, ¥ And Immediste ° 0 ANDed snd the result is loaded 10 the
data to Rx ¥y Yz Yq Yo X3 Xz X1 Xp AC.
. , i [+] 1 0 1 1 o 1 1 AC, Bx = [RX}MY The memory [Rx) contents snd Y are
ANDI® X, ¥ , And Immediste ANDod and the result is loaded to the
deta to Rx ¥y Yz Yy Yp Xa X2 X1 Xp AC, Rx.
i 1 o o AC = {AxIVY The mamory {Rx| contsnts end Y ara
EORIX, Y Exclusive Or 0 ' o ! 1 axclusive-OFed and tha result Is lcaded
Y 1o Ax ¥z Y2 Y1 Yp X3 X3 Xy Xo to 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
¥ 10 Rx Y3 Y2 Y1 Yo X3 X2 Xy X0 1o the AC, Rx.
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Instruction code

c
'E Status
o Mnemonic D15 014 D13 D92 093 Dyp Dg Dp Function Description fisg 1o be
€ 1fected
5 Dy Dg Dg D4 D3 Dy Dy Dp atfec
ORI X, ¥ Or Immediste ¢ 1 0o 1 1 1 1 -0 | AC~ (IRxIVY The memory (Ax] contents snd ¥ are
- OFed and the result is losded to the AC,
§5 data to Ax Y3 Y2 Y1 Yp X3 X2 Xy Xg
'g: Y int o 1 o 1 1 1 1 1 AC, Rx - (Rx]VY The mamory [(Ax) contents and Y ore
3% ORI* X, Or Immadinte ORed and the result is loaded to the AC,
2= data to Rx Y3 Y2 Yy ¥Yp Xa X2 X1 Xo Rx.
MDPL X Move DPL 10 Rx o 1 t 0 1 1 | AC, Ax — (DPL) The DPL conwents sre losged fo the
memory (Ax),
0 Xg Xg Xgq X3 X7 X1 Xg
MDPH X Mewe DPH to Ax Q 1 1 ] (4] 1 1 0 AC, Ax = [DPH} Tne DPH contents are losded 1o the AC
and memory {Ax]),
1 Xg X5 Xa X3 X2 X1 Xo
MADH X Move Rx to OPH 0 1 1 4] 1 +] 1 1 DPH, AC - [Rx) The memory [Ax} contsnis are losded
to the AC and DPH. {If the DPF i1 ket
1 Xg X with X~00H to €FH, the memory (Ax}
6 5 X4 Xa X2 X1 Xg contants are not oeded to tha DPH.}
MADL X Move RAx to DPL 0 1 1 0 1 1 DPL, AC -~ {Rx] The memory IRk} contents are londed to
the AC snd DPL. (11 the DPF is sat with
1 Xg X5 Xa X3 Xz X1 Xp X=00H ta BFH, tha memory (Rx)
contnt sre not loaded to the DPL.)
MASE X Move Strobe Pointer | O 7 1 0 1 0 1 0 | 5P, AC~ (Rxl The mamory (Rx) contanu ars Ioeded
to the AC and 5P,
1 Xg X Xq X3 X2 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 .
S Data of X8 to X0 Xg=1| X921 [ Xo=1 CF
s Fmmmiemme— — t—ao|moew e~ |~ — — OPF
fratruction 1o be
5 P SCF | SCEX | SCT1
-‘é Dats of X8 to X0 Xq=1| Xpg=1 | Xg=1 X7=1
T ™ v b SFPD|COMDI|COMD2Z | SDPF
E Xa=1, Usad for test.
L] Xg=1, Xg=1
W -
2 |RFI X Raset Flsg 1 Group 1 1 1 0 1 1 Xg Xpg Esch flap in reset corrasponding to SF 1. CF
-
o DPF
g Xy Xg X5 Xa X3 X2 X1 Xp
c
‘@ [SF2 X Set Flag 2 Group 1 1 t 1 0 0 Xg 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
Data of X8 to X0 Xo=1| X1=1] Xz=1]Xa=1|xq=1 CDF
Inatruction to be SCHF 1 [ SoHF 2] sBak | Low | 505 PDF
Data of X8 to X0 X5=1 Xg=1 X7=11Xg= 1|Xg=1 HQF
Initruction tobe SPDF 1|SPDF2[spDF4[sPDF8[SAT 2
RF2 X Resat Flag 2 Group 1 1 1 1 ] 1 Xg Xg Each {lag In resat corrssponding 1o SF2,
X7 Xg X5 Xa X3 X2 X1 Xo
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 Reaet DPF 1 1 1 o] 1 1 DPF -0 The DFF it reset, DFF
1 0 0 0 0 © =RF1 80H
STA X Store AC 10 Rx 0 1 1 4] 1 1 1 Ax~ [AC} The AC contents sre loeded to the
g mamary {Rx],
g . X6 X5 X4 X3 Xz X3 Xo
2 |LOS X, D Lood ACwithDawe [ 0 1 1 1 1 D3 D2 Dq|ACRx=D Immediats dats D is loaded 0 the AC
£ and mamory [Ax].
H & Swre AC to Ax Dp Xg X5 X4 X3 X2 X1 Xp
2 LDA X Load AC from Rx 0 1 1 4] 1 0 0 0| AC-(Rx} ;‘hegnclmnrv {Rx) eontenty are loaded to
" AC.
1 Xg Xp X4 X3 X2 X1 Xp
HALT HALT
L ! 1 ! ! ! ! ! The operation of CPU in topped.
0 0 0 O 0O o 0 O Tha following 3 conditions causs the halt mode to be
relemsad.
= 1) An Interrupt is sccepted,
5 2) Tha signal changs specifled by the SSW Inatruction i
] wplied to port 5, K
£ 3) The ht'“ relepes condltion specified by the SIC instruction
E inmat,
3 When an Interrupt Is sccepisd 1o releasa the halt mods, the
E halt mode returns by axecuting the RTS instruction after
g complation of intsrrupt service.
=
o
o
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CPL control instructions

§ Instruction coda
3 Status
22 Mnernonic D15 D14 D913 D12 D11 Do Dg Dg Function Description flag to bs
23 sttected
=k Dy Dg Ds D4 D3 D2 Dy Do
SS5W X Set Switch State” 1 1 1 0O o 0 o Q| The dota specified by X epuser the halt mods 10 ba ralesssd.’
0 0 Xg X4 X3 X2 X1 X@ | The signal change at port 5, K Is spscified.
'_X0~X5 X0=1 [ X1=1 | X2=1 x3=1
v . — - | T —
X0o ~ X5 Xa=1 Xg=1
Signal chanpe st Fall signal st one Rise algnal ot one
input port of K1 to K4 of K110 K4
SIC X Set/Reset Interupt 1 1 1 1 1 0 1 Xg|Xo~Xg Opaeration IEFg3
£nable FI x Xn= The |EF3 is st so that Interrupt 3 {overitow from
nasle Tlag 7 Xg X5 Xa X3 X2 X1 Xo 0=1 the divider) is accopted. HEF Q.3
E/SF
Nq=1] The IEFZ s st so that Interrupt 2 {overfiow from
the CC) is accepted.
The IEF
X2=1| The IEF1 is set g0 that interrupt 1 [underfiow m;.r,o
from the TM) In sccepted. retat AUtO-
matically
whan an
Hg=1| The 1EFO Iv st so that interrupt O [mode thown Interrrupt Is
balow) is accapted. sccepted.

1} Signal changs st port S specified by the S5W.

2} Signat changs at port K specitied by the 55w,

3) Riss signe! changs st exterral Intarrupt pln
INT.

Refor ll; the opsration for XB=1 also.

Xg=1| The HEF3 W s#t 10 that overflow from the
divicier causss the halt mode to ba relsesed.

Xg=1( The HEF2 ls st so that overflow from the CC
causss the halt mods to be relassed.

Xg=1| The HEF1 s set so that undertiow from the T™M
causs the halt mode to be ralssesd,

X7=1| The HEFO In sat 00 that the helt made h relessd
when the rise signal change In applied 1o INT. In
this caws Xg must be 0.

X@=1| For X3=1, port 5/K is selected at XB=1 (E/SF
381); INT Is nelected at X8=0 (E/SF resat}.
In tha cesw of Xy=1, Xgmurt be 1.

SiIC* X 1 1 1 1 1t 1 0 Only X0 to X3 of the SIC Instruction are
significent.
0D 0 0 0 X3 X2 X1 Xp ¥4 to X8 remain unattected,
MSH X Move SCF & BCF o 1 1 1 o 1 4] 1 | 'AC, Bx =~ SCFy~3 The SCF1 1o 3 and BCF contant
nré loaded to the AC mand memory
10 AC & RAx 1 Xg X5 Xa X3 X2 X1 Xo BCF {Rxl,

Tha AL contents and the meaning of bit alter sxecution of
thit Inrtruction are as follows:

Bit 0 ---- BCF:  the backup mode

Bit 1 - " whan the halt mode it relesied by the
nge st port K

Bit 2 —~ SCFZ: “1" whan the halt moda It relsmed by the

SCF4to 7
Bit 3 -—- SCF3: “1'" whan tha halt mods in relsssed by the
signel chenge at port §

MSC X Move SCF to [ 1 1 ] 0 1 1 0 AC, RAx—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:

Case whore the corrasponding bit is 1.

Bit 0~ SCFd4: The halt mode is ralamad by overflow from
the divider.

Bit 1 - SCF&:: The halt mode is releassd by overilow from

e CC.
Bit 2 ~er SCF‘?: The halt mode is relassed by underflow
M

e TM™,
Bit - SCF7: The halt mode iv relassed by the signal
change at INT,

The SIC instruction it used to specify that tha INT/port
S. K.TM, CC, dividar should be specified for intarrupt servics,
hatt releasa, or no operation.
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e Instruction code
.2 Status
g%: Mremonic D15 D14 D13 D12 D1y D1g Dg Dg Function Desgription flag'ta be
£ nifected
Lk D7 Dg Ds D4 D3 D2 D1 Do
NOP No Operation 0 0 0o 0 0 0 O O
o 0 o 0o 0 0 0 0
LON Light ON 1 1 1 1 0 © 0 0 | Selight& KaF [ The Light Qutpin it made active snd the | HQF
halt request fisp (HRQ!) (1 s0t to couss
o 0 o 1 1 0 o o the halt mode to be eatered.
‘S =§F2 184
% LOFF Light OFF 1 1 1 1 0 1 0 0 Reset Light& HOF | The Light Out pin is mode nonactive | HOQF
£ _ and the HAQ is retet.
B o 0o 0 1 1 0 0 o [=RF2 18H
E SBAK Set Back-up Mode 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 supply mode.
=5F2 4
RBAK Reset Back-up 1 1 1 t 0 The backup mode is releasad, BCF
Mods c 0 0 0 0 1 0O =RF2 4
) : - The CC contents are lcaded to tha AC
MCD X Move Chrono Countery 0 1 1 0 1 0 O | AGRx— (CC) and memory (R © tha
Dats to AC & Rx 1 Xg X5 X4 X3 X2 X1 XQ
MCF X Move Chrono Flag Q ] 1 1 ] 1 ] 1 AC. Axe—CMF CSTF | The contants of such flag are lcaded to
the AC and memory [Ax).
to AC & Rx Xg X5 X4 X3 X2 X{ X0
The AC contents after axecution of this instruction are st
follows:
Bit 0 -—- LSF: 1" vt the CC overflow moce at LPF=1,
Bit 1 LPF: 1" at the isp mode.
Bit 2 CSTF: 1" a1 the chrono stert mode,
Bit 3 - CMF: "1" a1 tha chrono mode.
[ 0lad Clear CC 1 1 1 1 1 0 0 |go—o LSF
o 0 1 0 o 0 1 0 | LSF+-0
RLP Reset LPF 1 1 1 1 1 0 0 [LPFec The lap moda is relesad. LPF
] 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
g being aalied to the CC.
H 1 o 0o ¢ 0o 0 0©0 O PLC 0BOH
'_g ST Chrono Start 1 1 1 1 1 1 0 1 CSTE+1 1/100 pecond pulse is epplied to the CC.
£ 6 0 0 0 0 0 0 0| =PLC100H
6| scex Set CC External 1 1 1 e 1 0 0o © The CC input connectad to K4 pin,
instead of 17100 pulse,
At the initial moda the CC input is
Input Mode 0 o 0 0 0 0 s 0 connected ta 1/100 pulse.
=5F1.2
RCEX Reset CC External 1 1 10 1 1 0 0 The CC input is connacted to 1/10C
puise.
tnput Moda o 0o o o o0 o0 =RF1.2
SCHF X $et Chrono Flag 1 1 1 1 0 0 0 CMF = 1 {at Xg=1) | Tha CMF snd CDF are set. Whan tha [ CMF
CMF is o1, the chrono start/stop, lap/
0 0 0 0 0 0 Xy Xg|COF~1lstXy=1) | lao relesse moge can be controlled by | COF
the signal st port S or the dedicatad -
= Ona of §F2 Instruction.  When the COF is sat, tha [A1the initlal
dats decoder it connected to the CC. mods the
CMF and
COF ars
reset.
RCHE X Reset Chrono Flag 1 1 1 1 o} CMF = O (at Xp=1) | Tha CMF snd COF are ratet. CMF
0 0o 0 0O 0 0 X4 Xg|COF=0 larxi-n CDF
= Ons of BF2
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H Instruction cods
T L Stetus
28 Mnemonic D15 D14 D13 D12 D1t Do Dg Dsg Function Description flag to be
& affected
Ep D7 Dg Ds D4 D3 D3 Dy Dg
IPP X Input Port P 10 o] 1 1 1 g 0 0O 1 Rx, AC = [P{P]] The input dets st Input/output port P
is loaded to the AC snd mamery (Rx|.
AC & Rx 1 Xg X5 X4 X3 X2 X1 Xp
IPS X Input Port S to 0 1 1 1 9 0 0 0| Rx AC- [PIS) Tha input data at input port 5 is loaded
to the AC snd memory [Ax].
AC & Rx 0 Xg X5 X4 X3 Xz X1 Xgo
IPM X Input Port M to o 1 1 1 ¢ 0 0 O BRx, AC—[P{M)) The input data w1 input/output port M
Iv lcaded to the AC and memory {Rx).
AC & Rx 1 X X5 X4 X3 X2 X1 Xp
IPK 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 6 06 0 6 0 0 0 01 [PIP)]~Rx The memory [Ax) contsnts ara laaded
| P,
Port P 1 Xg X5 X4 X3 X2 X9 Xg 1o Inputfoumput port
OPM X Output Rx to 9 0 o o0 1 1 1 1, [PiMI]~ARx The memory (Rx) conrents are loaded
te inputfoutput port M.
Port M 0 Xg X5 Xa X3 X2 X1 Xp
SCT1 Set CNT OUT 1 1 1 0 1 0 o 0 The CNT1 OUT pin (s mads activa [ON),
o 0 o o 0 1 Q 0 [=S5F1 4
RCTH Reset CNT OUT 1 ¢ 1 1 0 0 '(l'ha CNTH OUT pin is made nonsctive
OFF}.
o 0 0 o o0 1 0 O |=RFt 4
5CT2 Set CNT OUT 2 1 1 1 1 0 ¢ 1 O Tha CNT2 OUT pin i» mada active (ON).
O 0 0 0 0 0 0 0 |=SF2200H
RCT2 Reset CNT QUT 2 1 1 t 0o 1 10 E;F(J:Nn OUT pin i mads nonactive
’ ¢ 0 0 0 0 0 0 O |=RF2200H ’
g SLGT Set Light 1 1 1 1 0 0 0 0 The LIGHT OUT pin is made sctive
H (ON). (Refer to the LON instruction.)
H o 0 90 1 0 0 0 0 |=SF210H
g RLGT Reset Light 11 1 1 0 1 0 0 The LIGHT OUT pin ls mads nonactive
_ {OFF). |Refer to tha LOFF instruction.}
3 0 0 0 1 0 0 0 0|=RF210H
§ SAS X Set Alarm Sound 1 1 1 1 0 xg| The wesform spacified by Xg to Xg is dolivared at the Alerm
= Ot pin.
X7 X6 X5 X4 X3 X2 X1 X0 X7-Xp Xp=1] X351 | Xa=1| Xa3=1 X4q=1
Enabla Signal 32Hz | 16Hz | 8Hz 4Hz 2Hz
X7~Xo x5=1 | KeXr=1| XX 71| XgX 71 | XeX 1
Enmble Signal 1Hz 1kHz | ZkHz | 4kHz oc
At Xg=1 the signal spacified by Xg. X7 Is snabled.
RAS Heset Alarm 1 1 1 ] 1 fe] (1] 4] .tr(;‘; Tllrm Qut pin It made nonactive
Fl.-
Scund [V} 0o 0 ¢ 0 0 0 0 =SA50
COMD X Change 1 1t o 1 0 0 0 Input/output port M or P it changed to | COMD
the output mode. At tha initial mode
Output Mode 0 Xy X 0O 0O O 0 0 |=Oneof5F1 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 to 1 1 1 4] 1 | [+] Inputfoutput port M or P is changed 10 | COMD
nput port.
Input Mode 0 X9 Xp 0 0 O © == One of RF1
SPOF X Set PDF 1 1 1 1 0 0 O X3l PDF=1 The pull-down MOS transistor st the | PDF
corresponding input port is turned ON.
X2 X1 Xo0 0 0 0 0 0O
&= Cne of 5F2
‘. X~ X3 Xo=1 [ Xq1=1[ Xz=1 | Xa=1
Corresponding port ] 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 Mnemonic D15 D14 D13 D12 011 D1p Dg Dg Function Dascription flag 10 be
£a D7 Dg Ds D4 D3 Dz Dy Do affecied
WRTY, X Writs Ax to LCD ° 0 a 0 Y4 Y3 Yz Y1 The memory {Ax) contants are loaded 10
the LCD larch {Ly} through the data
Latch {Ly) Yo X6 X5 X4 X3 X2 X1 X0 | v=06H, 01H, 1EH, 1FH | decoder. For DPF=1, X=00H to 6FH,
causes w diffarent ingtruc. | the sddress of Ry is specified by DP; the
tion to oteur. For input/ | 8ddrass of Ly is tpecified by SP.
output of the data decoder,
E rafer to poge 60,
]
£
B |WRBY, X | Write Rx to LCD 0 0 0 1 Y4 Yy Yz Yy Samo o5 WRT X, Y. Qutput date s
] 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 o 0 1 O Ya Y3 Y2 Y1 | For inputioutput of the | Sams s WRT X, ¥ sxcept inputfoutput
: dota decoder, refer to | of the date dacoder.
Latch {LY) Yo Xg X5 X4 X3 X2 X7 X0 | oseso.
WRP Y, X Write Ax 1o LCD ¢ o 1 T Yq ¥3 Y2 Y1 | For inputioutput of the | Same as WRT X, ¥ except input/output
dats decoder, refer to | of the data decoder.
Latch {Ly} Yo Xg X5 X4 X3 X2 X1 X0 { page 60
JMP X Jump 1 1 0 0 0 X10 Xg Xg | PC10-PCO~ X10~X0| The dats wecified by X1p to Xg i
leaded to the PC o produce an uncondi-
Xy X6 X5 X4 X3 X2 X1 Xo tionsl jump.
BABO X Branch on AC 1 0 0 0 0 Xip Xg Xg |PC10~PCG — X10~X0| If bit 0 of the AC i 17, 8 Jump ogours.
bit O High X7 Xg X5 X4 X3 X2 X1 Xg |if ACg="1, If “0*, the PC iy incramentad +1.
BAB1 X Branch on AC 1.8 0 0 1 X0 Xg X8 |PC10~PCQ = X10~X0| 1# bit 1 of the AC K8 1", & jump oceurs.
0 PC ini d +1.
bit 1 High X7 Xg X5 X4 X3 X2 X{ Xg |if AC1="t, 1f 0" tha PC is incremente:
BAB2 X Branch on AC 1.0 0 1 0 Xq0 Xg Xg [PC10~PCO~ X10-X0| 1f bit 2 of the ACis 1", a Jump occur.
. . 1£ 0", the PC Ie | od +1.
§ bit 2 High X7 X6 X5 X4 X3 X2 Xi Xo |if ACz='1, the PC Is incremented +
§ |BAB3 X Branch on AC 1 0o o 1 1 Xqp Xg Xg |PC10-PCO= X10~X0| ¢ bit 3 of the AC is “1", 8 jump oceurs,
E ) . 1 40", the PC in incremented +1,
2 bit 3 High X7 X§ X5 X4 X3 X2 X1 Xp [if AC3="1,
E BANZ X Branch on AC 1 0 1 o 0 Xy Xg Xg |PC10~PCO~X10~X0Q | ! the AC is not “D", a Jump occurs. If
= “'0". the PC la incremented +1.
not Zero M7 X5 X5 X4 X3 X2 X1 X0 |if AC*0
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 Xyg Xg Xg |PCig~PCo =~ X1g~XQ| It the CF is “0", & jump occur. 1§17,
the PC in incramaentad +1,
not High X7 Xg X5 Xgq X3 Xz Xy Xp [ifCFx1
BCH X Branch on CF High 1T 0 1 1 X0 Xg Xg [PC10~PCo~ X1p~Xg| If the CF iz *'1”, a jump occurs. 11 0,
the PC is Incromsntad +1,
Xy Xg X5 X4 X3 Xz X1 Xg |if CF=1
e [CALLX Call Subroutine 1T 1 0 0 1 Xip Xg Xg |STACK = {PCI+ A wubrouting is called.
2
"S X7 Xg X5 X4 X3 X2 X1 Xg [PCig~PCp=~ Xq90~Xp
’E: ATS Aeturn from 11 0 1 0 0 0 0 |PC=ISTACK) A return from s subrouting occurs.
g Subrauting 6 0 0 0 0 0 0 O
E | POP POP the stack 1 1 o0 1 1 0 0 O The stack pointar is popped —1.
4 C 0 0 0 0D 0 0 O
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c instructlon code
T _ e Statuz
Y ‘Mnemanic D15 D14 013 D12 D11 D10 Dg DB Function Doscription flag to be
5 D7 O Ds D4 D3 D2 Dy Do sffected
STM X Set Timer 1 1 1 0 0 1 Xg Xg|For the retetlon batween| The dows specified by X9 to X0 it
X dom and time satting, | lceded to the TM to stare the TM.
X7 Xg X5 X4 X3 Xz X1 Xg |refertopage .
RTM Reset Timer 1 1 1 1 1 1 [ ] Tha TM stops oparating. Whan using the
TM to relesse the helt mode, this inst-
0o o O 0 0© 1 4] =PLC 4 ruction [s executed to rtop tha TM and
to resst tha halt ralesss réquest tignal.
When tha timer interrupt is accepted,
tha 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-Dividar Over 0o o 90 o 0 o count ls bated on this 2Hz/dHe signsi,
this instruction must be axecuted so thet
Flow Mode no arror oceurn in watch operation,
=8F1 T0H
RFPD Reset High Frequency| 1 1 1 0 1 0 Overflow signul from the divider is
§ changad from 4Bz to 2Hz. At tha initial
% Pre-Divider Over 0 0 0 a o 0 moda 2Hx in set.
E Flow Mode =HAF1 10H
3
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
Xp~Xg Mada sfer axscution of instruction
Xp=1 Halt relenss request flag HAF3 caused by ovarfiow
from the divider i reset.
X1=1 Halt relesse request flog HRF2 caused by overflow
from tha CC is reset. :
X2=1 Halt relesss requmst flag HRF1 ceused by overflow
from the TM is resat.
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
sxocuting this Instruction, Xg must be set to B
Xg5=1 The CC and LSF are clesred. Whan sxecuting this
imstruction, X1 must be set to “1”. Samae m tha CCC
ingtruction, )
Xg=1 Same as the RLP instruction,
X3=1 Sarma se the CSP instruction.
Xg=1 Samu 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 R 1 0 0
1 0 1 1 0 0 1] 0 0
2 1 1 0 1 1 0 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 v 0 0
8 1 1 1 1 1 1 1 0
9 1 1 1 1 0 1 1 0
A/B 1 0 0 1 1 1 1 0
C/D 0 4] 0 0 0 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 9 h
0 0 0 0 0 o g 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 o 0 0 0 0 1 0
6 0 0 0 0 1 0 0 0
7 1 0 0 0 0 0 0 ]
B~F 0 0 0 0 o 0 0 0

Input/output of data decoder WRP instruction execution mode

Ut | {Rxo) [ (Rx1) [{Rx2) | (Rxa) [{ACo} [{AC1) |{AC2) [{AC3)

Quiat T2 | b [ ¢ | d | e f | a [ n

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

Set value . \
Xa X8 X7 X6 X5 X4 X3 X2 X1 X0 Set time (s
0 00 0O O 0!0 0 O 0O 244
0 0;0 0 0D 0'0 O O 1 488
0 0/0 0 0 0:/0 0 1 O 732
j § ; 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 (LCBB05F/5899F) whose cycle time is 244 us.
For the chip {LC5805G/6B99G) whose cycle time is 122 us, the set time is halved.
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