Ordering number : EN5944

CMOS IC

LC5824, LC5823, LC5822

SANYO

4-Bit Single-Chip Microcontrollers Featuring 4 KB to 8 KB of ROM, 1 Kbit of RAM,

and an LCD Driver for Medium Speed Small-Scale Control Applications

Overview

The LC5822, LC5823, and LC5824 are CMOS
microcontrollers that feature the low-voltage operation
required for battery-power applications and that provide
4 KB, 6 KB, or 8 KB of ROM, 1 kilobit of RAM, and an
LCD driver.

These microcontrollers support an instruction set based on
that of the earlier LC5800, LC5812, and LC5814 for
excellent efficiency in software devel opment.

Applications

» LCD display in multi-function watches, timers, and
other products

 Control and LCD display in timers

 Control and LCD display in miniature test equipment,
health maintenance equipment, and other products

e These microcontrollers are optimal for products that
include an LCD display, especially battery powered
products.

Wide Allowable Operating Ranges

Power | Cycle Supply
options | times voltage Notes
supply range
When an 800-kHz ceramic
EXT-V | 10ps | Vpp=23103.6V | o ised
When an 400-kHz ceramic
EXT-V | 20ps | Vpp=2.3t103.6 V ) .
oscillator is used
_ When an 65-kHz crystal oscillator
EXT-V | 6lps | Vpp=23103.6V | o
When an 32-kHz crystal oscillator
EXT-V | 122ps| Vpp=2.0t03.6V | Y
is used
X When an 32-kHz crystal oscillator
- %
Li 122 ps| Vpp=2.6t03.6 V is used
When an 32-kHz crystal oscillator
Ag 122 ps | Vpp=1.3t01.65V is used Vi

Note*: When the backup flag is set, the BAK pin is connected to Vpp.

Features

e These microcontrollers are high-end versions of the
L C5800 and provide the following features.

Low Current Drain * In halt mode (typical)

 Ceramic oscillator 400 kHz (3.0 V) 200 pA

* Crystal oscillator 32 kHz (1.5 V, Ag specifications)
3.0 HA (LCD hiases other than 1/3) 4.5 pA (LCD drive:
1/3 bias)

 Crystal oscillator 32 kHz (3.0 V, Li specifications)
2.0 pA (LCD biases other than 1/3) 6.0 pA (LCD drive:
1/3 bias)

Timer and Counter Functions

 One 8-hit programmable timer (May be used as an event
counter)

One 8-bit programmabl e reload timer

Time base timer (for clocks)

Watchdog timer

8-hit serial 1/0 (3-pin synchronous system)

Standby Functions

* Clock standby function (halt mode)
Only the oscillator circuits, the divider circuit, and the
LCD driver operate. All other internal operations are
stopped. This provides a power-saving function in which
current drain is minimized, and allows a clock function
to be implemented easily with low power dissipation.
Furthermore, low-speed and high-speed modes can be
implemented by setting the operating modes of the two
oscillator circuits.

* Full standby function (hold mode)

» Halt mode can be cleared by any of two external and
two internal interrupts.

herein.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

82198RM (OT) No. 5944-1/24



LC5824, LC5823, LC5822

Improved I/O Functions
 External interrupt pins
* Input pins that can clear halt mode:

10 pins (maximum)
* Input ports with input resistors that can be controlled

from software: 8 pins (maximum)

» Pins with a function that prevents the input port floating
state: 8 pins (maximum)
LCD drive pins. 4 pins(common), 42 pins(Segment outputs)
 General-purpose I/0 ports:

16 pins (when all 4 P port pins are used)
 Genera-purpose inputs: 8 pins
 General-purpose outputs (1): 1 pin (the ALM pin)
* General-purpose outputs (2): 42 pins (when all 42 of the
LCD segment outputs are
switched over to function as
general-purpose outputs)
1 set (3 pins: output, input,
and clock)

8-hit seria output port:

Functiona Overview

» Program ROM: 4096 x 16 bits  LC5824
3072 x 16 bits  LC5823
2048 x 16 bits  LC5822

Internal RAM: 256 % 4 bits
All instructions execute in asingle cycle.
 Extensive set of interrupt functions for clearing halt and
hold mode
— 8 halt mode clearing functions
— 5 hold mode clearing functions
— 6 interrupt functions
— Subroutines can be nested up to 8 levels (Special-
purpose registers that are shared with the interrupt
function are builtin.)
 Powerful hardware to increase system processing capacity
— Segment port related hardware
Built-in segment PLA circuit
Built-in segment decoder
Support for six different LCD drive specifications
Outputs can be switched to CMOS levels
— Built-in 8-hit synchronous serial 1/0 circuit
— 8-bit read/write timer (plus a separate 8-bit
prescaler; can be used as and event counter)
— 8-hit reload timer (plus built-in 8-bit prescaler)
— Built-in 8-bit prescaler (for use with timer 1, timer 2,
and the serial counter)
— All of RAM can be used aworking area (RAM bank
system)
— Dedicated data pointer register for RAM access
— 15-stage divider circuit for clocks (also used as the
LCD voltage alternation frequency generator)
— 8-hit table reference function (reads 8-bit ROM data)
— Chattering prevention circuit (on two ports)
— Alarm signal generation circuit

e LCD panel drive output pins with high flexibility
(42 ping)

Drive system | Number of driven segments | Required number of common pins
bias - duty 168 segments 4 pins
bias - duty 126 segments 3 pins
bias - duty 168 segments 4 pins
bias - duty 126 segments 3 pins
bias - duty 84 segments 2 pins
Static drive 42 segments 1 pin

— The LCD output pins can be switched to function as
general-purpose outputs.

CMOS/p-channel/n-channel type combinations: Up
to 42 pins

— An alternation frequency appropriate for the LCD
panel used can be selected.

» An oscillator appropriate for your system’s specifications
can be selected.

— A 32- or 65-kHz crystal oscillator can be selected
(Used when a clock function is required or for low
current drain operation.)

— A ceramic oscillator with a frequency from 400 kHz
to 2 MHz can be selected (when high-speed
operation isrequired.)

Available delivery formats: QIP-80 and chip

Package Dimensions

unit: mm
3174-QFP80E

[LC5824, 5823, 5822
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Pin Assignment

Top view
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Pad Arrangement

Chip size: 4.92 mm x 5.15 mm
Pad size: 120 pm x 120 um

Chip thickness 480 um (chip specifications)

Pad Coordinates

45

50

55

0K

60 65 70

75 80

PAD No. Pin Coordinates PAD No. Pin Coordinates PAD No. Pin Coordinates
Xum | Yum Xum | Yuyum Xum | Yum
60 Seg 22 —2030 | —2178 5 Vpp3 2257 | -1212 33 Seg 11 -194 | 2178
61 Seg 23 —1850 | —2178 6 Vpp2/BAK 2257 | -1032 34 Seg 12 -374 | 2178
62 Seg 24 -1670 | —2178 7 Vppl 2257 | -852 35 Seg 13 -546 | 2178
63 Seg 25 —1490 | —2178 8 ALM 2257 | -601 36 Seg 14 -726 | 2178
64 Seg 26 —-1310 | —2178 9 SO1 2257 | -419 37 Seg 15 -906 | 2178
65 Seg 27 -1130 | —2178 10 S02 /0 port 2257 | -236 38 Seg 16 -1086 | 2178
66 Seg 28 —950 | —2178 11 SO3 /0 port 2257 56 39 Seg 17 -1266 | 2178
67 Seg 29 —770 | 2178 12 S04 1/0 port 2257 132 40 Seg 18 -1446 | 2178
68 Seg 30 -590 | 2178 13 M1 2257 364 41 Seg 19 -1626 | 2178
69 Seg 31 —-410 | -2178 14 M2 1/0 port 2257 544 42 Seg 20 -1806 | 2178
70 Seg 32 —230 | —2178 15 M3 1/0 port 2257 724 43 Seg 21 -1986 | 2178
71 Seg 33 -50 | -2178 16 M4 1/0O port 2257 904 44 COoM1 —2270 1871
72 Seg 34 122 | -2178 17 RES 1/0 port 2257 | 1636 45 COM2 —2270 | 1628
73 Seg 35 302 | —2178 18 Test 2330 [ 1998 46 S1 —2270 | 1367
74 Seg 36 482 | -2178 19 Test 2330 2178 47 S2 Input port —2270 1140
75 Seg 37 662 | —2178 20 TST 2150 | 2178 48 S3 Input port —2270 960
76 Seg 38 842 | -2178 21 CUP1 1970 2178 49 S4 Input port —2270 734
77 Seg 39 1022 | —2178 22 CuUP2 1790 | 2178 50 K1 -2270 328
78 Seg 40 1202 | -2178 23 Seg 1 1606 2178 51 K2 Input port —2270 88
79 Seg 41 1382 | -2178 24 Seg 2 1426 2178 52 K3 Input port —2270 -140
80 Seg 42 1562 | —2178 25 Seg 3 1246 | 2178 53 K4 Input port —2270 | -380
81 XC 1774 | —2178 26 Seg 4 1066 | 2178 54 Al —2270 | -593
82 XTOUT 1954 | —2178 27 Seg 5 886 | 2178 55 A2 /O ports -2270 | -773
83 XTIN 2134 | -2178 28 Seg 6 706 | 2178 56 A3 1/0 ports —2270 | -953
1 Vbp 2257 | —1959 29 Seg 7 526 | 2178 57 A4 1/O ports —2270 | -1133
2 Vss 2257 | -1779 30 Seg 8 346 | 2178 58 COM3/P3 —2270 | —1602
3 CFIN/P1 2257 | —1599 31 Seg 9 166 | 2178 59 COM4/P4 —2270 | —1846
4 CFOUT/P2 2257 | -1402 32 Seg 10 -14 | 2178
Note: « The pin numbers are the QIP-80E mass-production package pin numbers.

The test pin (TST) must be connected to Vgs.
Pads number 42 and 43 in the chip version must be left open.

Do not use solder dip techniques to mount the QIP-80E package version.
In the chip version, the substrate must be either connected to Vss or left open.

No. 5944-4/24
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System Block Diagram

[ Datal/O - D bus |

o o == 5 =
| <: op - 5 i
1 B register (2 bits) ROM
RAM | (4 bits) Losezs
” 256xabit |2 : ,ZJ/ Program :> 4KX 16 bit
o counter - LC5823
< BNK g f (13 bits) 3KX 16 bit
-LC5822 !
” | % 2KX 16 bit e
Interrupt control :g refeence
AC
H B L
I I g
o J| K-t e |
15 RN
111 l_'l —t—
Watchdog timer Reset ] RES
h circuit I
: e oy [<OXTIN
Timer 1 circuit
kg ko) |0 XTOUT
PORT-so “ Serial /0 ; WAIT. C
Timer 2 Segment decoderi | | Ch h Swich-
ronograp ing CFIRC oscillator
trobe decod
‘ ] strobe decoder C|t circuit fq J_ (AO%rE;n;m CFIN
L— PA | _4Ma_ 0 CFOUT
CUP 10 Voltage step- >cp | WATC
cup 20 A LCD driver System clock may
VDD10<——‘I l generator  [313
Vop 2Q J —>DB.E
VoD VDD ==
Vss Vss _ _ Jiid i 1 - -
- - OO0 O O
e
Q o
3888 &
RAM: Data memory PC: Program counter
ROM: Program memory IR: Instruction register
DP:. Datapointer register STS1:  Statusregister 1
BNK: Bank register STS2:  Statusregister 2
APG: RAM pageflag STS3:  Statusregister 3
AC: Accumulator STSA: Statusregister 4
ALU: Arithmetic and logic unit PLA: Programmed logic array used for segment data and strobe functions

B: B register
OPG: ROM pageflag

WAIT.C: Wait time counter
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Pin Functions

Pin No. Pin /10 Function Options Status at reset
24 Vpp — Power supply
25 Vss —
LCD drive power supply
30 Vool —|EEEE b XV
Ve 2/BAK pin-0ias INOoNgIRIZ] 173 |NONGM&I2| 13 [NONe&R| 12 153 « Ag specifications
29 b — vop | O O O O O O O « Li specifications
vop3 | O o © O— |0 O o « EXT-V specifications
28 Vpp3 _ | |vooemak| O o o) o—T|0 o] o)
vopt | O O O= O—= O O= O=
vss |0 |oH oo O oJd |oHT
42 CUP1 — Connections of the LCD power supply step-up (step-down)
43 CUP2 — capacitors
System clock oscillator connections
« Ceramic element connections (CF specifications) « CF specifications
26 CFIN Input : [ e
27 CEOUT outout | * RC component connections (RC specifications) * RC specifications
PUtL . This oscillator circuit is stopped when a STOP or SLOW * Unused
instruction is executed.
Used for reference counting (clock specifications, LCD
alternation frequency) and as the system clock. » 32-kHz specifications
23 XTIN Input | » 32-kHz crystal oscillator * 65-kHz specifications
22 XTOUT Output | « 65-kHz crystal oscillator « 38-kHz specifications
*: This oscillator circuit is stopped when a STOP instruction is * Unused
executed.
Used for the phase compensation capacitor connected between
— XC — this pin and XTOUT and XTIN. This pin is only used in the chip
product.
Input-only port « Pull-down resistors
67 S1 « Input pins used to acquire input data to RAM
: . L * Presence or absence of | enabled
68 S2 «1.95-ms and 7.8-ms chattering exclusion circuits included. . .
Input . L low-level hold Note: After a reset is
69 S3 « Pull-down resistors are built in. transistors cleared. these pins 4o to
70 S4 Note: the 1.95 ms and 7.8 ms values are for a g0 of the floa;in stat’; g
32.768 kHz. g state.
Input-only port « Pull-down resistors
71 K1 « Input pins used to acquire input data to RAM
: . N * Presence or absence of | enabled
72 K2 «1.95-ms and 7.8-ms chattering exclusion circuits included. . .
Input . L low-level hold Note: After a reset is
73 K3 « Pull-down resistors are built in. transistors cleared. these pins 4o to
74 K4 Note: the 1.95 ms and 7.8 ms values are for a g0 of the floaiin staSa g
32.768 kHz. g state.
1/0 port « Pull-down resistors
« Input pins used to acquire input data to RAM. « Presence or absence of enabled
36 M1 « Output pins used to output RAM data. low-level hold Note: After a reset is
37 M2 o | M4 is also used as the TM1 external clock input in TM1 mode 3. transistors cleared, these pins go to
38 M3 * M3 is also used for HEF8 halt mode clear control. . the floating state.
. L . . . . . » Output type: CMOS or
39 M4 *: The minimum period for clock signal inputs is twice the cycle * Input mode
) p-channel .
time « The output latch data is
« Pull-down resistors are built in. setto 1.
26 Pl VO port . - The same as those for The same as those for
27 P2 « Input pins used to acquire input data to RAM.
110 X M1 to M4. However, only | M1 to M4. However, only
79 P3 « Output pins used to output RAM data. for valid ports for valid ports
80 P4 « Pull-down resistors are built in. ports. ports.
1/0 port
76 Al « Input pins used to acquire input data to RAM.
77 A2 o | Output pins used to output RAM data. The same as those for The same as those for
78 A3 « Pull-down resistors are built in. M1 to M4. M1 to M4.
79 A4 « Al is also used as the external interrupt request control input
signal (INT).

Continued on next page.
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Continued from preceding page.
Pin No. Pin 110 Function Options Status at reset
1/0 port
« Input pins used to acquire input data to RAM.
« Qutput pins used to output RAM data.
« Pull-down resistors are built in.
SO1 to SO3 are also used as the serial interface pins.
32 SO1 « The serial interface function can be selected under program
33 SO2 /o control. Identical to M1 through Identical to M1 through
34 SO3 « Pin functions: M4 M4
35 SO4 SO1: Serial input
S02: Serial output
SO3: Serial clock
The serial clock can be taken from either internal or external
sources, and can be set up to detect either rising or falling
edges under program control.
Output-only pin
31 ALM Output | « A signal modulated by @0, 23, or g4 can be output under Low-level output
program control.
IC internal reset input « Selection of a pull-up or
« The program counter is set to point to location O0H. ;
* The reset input level can be set to be either high or low. puII—dqwn re3|stlor
40 RES Input . ’ : oo « Selection of active-low
« Either a pull-up or a pull-down resistor is built in. . ;
. L ) or active-high reset
Note: Applications must apply the reset signal level for at least logic
500 ps to effect a reset.
LCD panel drive outputs/general-purpose outputs « When used for LCD
« LCD panel drive drive:
(1) Static « Switching between LCD | —All lit
(2) 1/2 bias  1/2 duty drive output and —All off
(3) 1/2 bias 1/3 duty general-purpose output | * Determined by the
(4) 1/2 bias  1/4 duty « Switching between the | master options
(5) 1/3 bias  1/3 duty LCD drive type options | « When used as general-
m Seg 22 (6) 1/3 bias  1/4 duty _ _ —Static purpose outputs:
One of items (1) through (5) is selected as a mask option. —1/2 bias  1/2 duty —High level
—1/2 bias  1/3 duty —Low level
64 Seg 21 * General-purpose output ports —1/2 bias  1/4 duty * Determined by the
Output | (1) CMOS output . -
1 Seg 22 (2) p-channel open-drain output —L/3bias /3 duty master options
. —1/3 bias  1/4 duty Note: When a
(3) n-channel open-drain output » General-purpose output | combination of LCD drive
21 Seg 42 One of items (1) through (3) is selected as a mask option. L
type switching and general-purpose
« The adoption of the segment PLA in these microcontrollers —CMOS outputs is selected, these
means that there is no need for programs to control the —p-channel open-drain | pins will be either:
LCD/general-purpose output states of these pins. —n-channel open-drain | All litthigh-level output, or
- Output latch control is supported in the oscillator stopped * Standby mode output All off/low-level output.
standby states and during a reset. latch control « During the reset period,
« Any combination of LCD and general-purpose output functions the LCD drive functions
may be used. as static drive.
Common drive outputs for the LCD panel
The table below lists which pins are used in each of the drive
types.
However, note that the listed alternation frequencies are the
typical specifications when g0 is 32.768 kHz.
Static 1/2 duty | 1/3 duty | 1/4/duty
65 COM1 *In products with the CF
66 com2 output coMi ° ° © ° specifications, the
79 COM3 COM2 O o o alternation frequency
80 Ccom4 COM3 0 0 o o signal stops briefly.
COM4 O O o
f”emat'on 32Hz | 32Hz | 427Hz | 64Hz
requency
Note: Note that the “[1” symbol indicates that the corresponding
common pin cannot be used in that drive type.
Test input
« In the QIP-80 version, this pin must be connected to Vss.
41 TST Input |, In the chip version, this pin must be left open or connected to
Vss.
— TEST — Test pins.
— TEST — (These are not used in the device user interface.)
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Sample Application Circuit
LCD : 1/2 bias — 1/4 duty

M1
COMT
e coM2 LCD
M4 COM3 _
K1 COM4 1/2 bias-
SEG :J> 1/4 duty
K2 42 X 4 max
Al f—
K3 ol
K4 A3 —
A4 f—
Key matrix VDD =
_—8.0V |
0.1uF
VDD1 ——_
— 1
o o s2 cupt
O O S3 CUP2 T
Q O S4 ALM J\/\[\/—
e Xtal XTIN
HT '
cT 32k ===
L———XTOUT So1 | !
S02 -~
| CFIN |
ceq 5 CF 503 | |
g T S04 — | |
| — CFOUT s ] ----d
Ccd RES ﬂ}i
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Oscillator Circuit Options

Option

Circuit type Notes
> CP
- CFIN 5 o5 T
IS
& Es [»T2
®) | T8 T3
f1 CFOUT \ T4 * The cycle time is 4 times the f1 period.
! { HALT « The divider circuit outputs (g1 through 215)
STOP —¢ \ are used as the clock time base, the LCD
SLOW
RC & Xtal \—FAST/SLOW drive waveform generation clock, and for
S/K port chattering prevention.
M|N >— ol +«OSCl1 is stopped by the execution of a
(@] SLOW instruction.
ivid
] wn Divider
—j O 20
< 21 215
VSS
» CP
5 8 »T1
=
@» Him Es [»T2
o = 3 T3 *The cycle time is 4 times n times the f1
> T4 period. (n:1)
CF & Xtal STOP : L HALT « The divider circuit outputs (21 through @15)
+ 400 kHz (CF) —ISLOW \ are used as the clock time base, the LCD
A -FAST/SLOW drive waveform generation clock, and for
* 4 MHz (CF) XTIN S/K port chattering prevention.
8 +«OSCl1 is stopped by the execution of a
— 8 0 Divider SLOW instruction.
7]
+ XTOUT I |
b o1 215
VSS
—» CP
CFIN H -~ o5 P> T
T
2 T ar
O Fg T3
VSS 1 t 3 « The cycle time is 4 times the f1 period.
STOP HALT « The divider circuit outputs (g1 through @15)
RC are used as the clock time base, the LCD
drive waveform generation clock, and for
XTD S/K port chattering prevention.
[aV]
g | U
192} Divider
(¢ i
VSS XTOUT . I
o1 215

Continued on next page.

No. 5944-9/24



LC5824, LC5823, LC5822

Continued from preceding page.

Option Circuit type Notes
—» CP
— CFIN 5 o5 T1
=
CFJ @ H1/n s T2
O Fs T3
’—I 1 CFOUT > T4 « The cycle time is 4 times n times the 1
CF * t HALT period. (n:1)
* 400 kHz STOP « The divider circuit outputs (g1 through @15)
are used as the clock time base, the LCD
* 4 MHz drive frequency generation clock, and for
XTIN 8 S/K port chattering prevention.
N Divider
®) 20
XTOUT | |
o1 215
—
VSS
> CP
CFIN s »T1
£ o
E 2 :1-_3 « The cycle time is 4 times the f2 period.
[
CFOUT o T4 « The divider circuit outputs (g1 through 215)
are used as the clock time base, the LCD
Xl STO L 3 HALT drive waveform generation clock, and for
« 32 kHz * S/K port chattering prevention.
* 55 kHz
XTIN o Note that the CFIN and CFOUT pins are
(&) switched over to function as the P1 and P2
[ n Divider pins.
O 20
XTOUT |
f2 21 215
VSS
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Crystal Oscillator Circuit Options

Option

Circuit type

Notes

Used at 32 kHz

:] 32768Hz I

XTOUT
Cd

Vss Vss

The resistor RD is built into the IC when this
circuit is used at 32 kHz.

Used at 38 kHz
Used at 65 kHz

C
g ] I
XTOUT
Cd |

Vss

*The cycle time is 4 times n times the f1
period. (n:2)

« The divider circuit outputs (g1 through @15)
are used as the clock time base, the LCD
drive frequency generation clock, and for
S/K port chattering prevention.

*«OSCl1 is stopped by the execution of a
SLOW instruction.

Input Port Options

Option

Circuit type

Notes

Low level hold

Bus

Y\

D ! } Low level {>°

hold transistor

s~

When use of the hold transistor is selected, it
is used to minimize the current drain that
flows in the pull-down resistor when a push-
button switch is used with S1 or a slide switch
is used with S2.

*«When the input open specifications are
selected, before reading the input, the pull-
down transistor is turned on. Then the input
state is read and the pull-down transistor is

transistor \ ) turned off. If the input was in the floating
selection / state, the low level hold transistor operates
\
to hold the level.
SF2/RF2, D2 to D7 If use of the hold transistor is not selected:
) *«The circuit is used with the pull-down
Pull-down resistor Output mode transistor turned on.

« Select unused if the external control signal
line connected to this input will never be in
the floating state.

RES Pin
Option Circuit type Notes

pull-down
resistor,
resistors left
open, and level
selections

Pull-up resistor,

Pull-up resistor

RES Ja “H”Reset
B
_ N “L”Reset
Pull-down resistor

Internal resistor and polarity selections

« Reset on low, pull-up resistor included

« Reset on high, pull-down resistor included
* Reset on low, no resistors connected

« Reset on high, no resistors connected

No. 5944-11/24
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Mask Option List

Voltage specifications

» Ag specifications

* Li specifications

* EXT-V specifications

LCD driver

o Static

» 1/2 bias— 1/2 duty
e 1/2 bias— 1/3 duty
e 1/2 bias— 1/4 duty
e 1/3 bias— 1/3 duty
e 1/3 bias— 1/4 duty
e Unused

Segment port states during a reset
LCD driver pins
o Alllit
 All off
CMOS p/n-channel pins
* Highlevel
e Low level

Oscillator specifications

» CF only (ceramic oscillator element)

» RC only (using aresistor and a capacitor)
 Crysta only

e CF+crysta

* RC + crystal

CF

* 400 kHz
» 800 kHz
e 1 MHz
e 2MHz
e 4 MHz

RC

* 400 kHz
» 800 kHz
e 1 MHz

Crystal

* 32kHz
* 65 kHz
» 38 kHz

L CD alternation frequency
» SLOW

* TYP

« FAST

External reset circuit
* RESpin
* RES pin + S1 to $4 pressed at the sametime

Internal reset circuit (power on reset)
* Selected
* Disabled

RES pin

* Reset on low, pull-up resistor included

* Reset on high, pull-down resistor included
* Reset on low, no resistors connected

* Reset on high, no resistors connected

Alarm output initial level
* Low level
» Highlevel

Chronometer and strobe selection
* OOH

« 10H

» OOH & 10H

» Unused

Port S low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

Port K low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

Port M low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

Port P low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

Port SO low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

Port A low level hold transistors
* Low level hold transistors present
* Low level hold transistors disabled

M1 to M4 outputs
* CMOS

* p-channel

* n-channel

P1 to P4 outputs
* CMOS

* p-channel

* n-channel

Alto A4 outputs
* CMOS

* p-channel

* n-channel
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These electrical characteristics are provisiona and the values are subject to change.

Ag Specifications

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

» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vbbb -0.3 +4.0 \Y
Vppl -0.3 +4.0 \Y
Maximum supply voltage Vpp2 -0.3 +5.5 \Y
Vpp3 For 1/3-bias LCD drive techniques -0.3 +4.0 \Y
Vpp3 For LCD drive techniques other than 1/3 bias -0.3 +4.0 \Y
Maximum input voltage Vinl S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4, 03 Vpp + 0.3 v
RES, TST
Ve o1 M1 to M4, Al to A4, SO1 to SO4, ALM, CUP2
Maximum output voltage out (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) 03 +0.3 v
Vout2 | SEGOUT, COM1 to COM4, CUP1 -0.3 Vpp3 +0.3
Operating temperature Topg -20 +65 °C
Storage temperature Tstg -30 +125 °C
Allowable Operating Ranges at Ta=25°C +2°C,Vgg=0V
N . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vbp _
VBAK = Vppl 1.3 1.65| V
VDDl
Supply voltage Vpp2 2.4 3.3 \%
Vpp3 For 1/3-bias LCD drive techniques 3.7 4.95 \%
Vpp3 For LCD drive techniques other than 1/3 bias 2.4 3.3
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
High-level input voltage Vi (With M1 to M4, Al to A4, and SO1 to SO4 in input mode)| Vpp—0.2 Vbp \Y
RES
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
Low-level input voltage ViL (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) 0 0.2 \%
RES
Operating frequency fopg Ta=-20to +65°C 32 33| kHz
Electrical Characteristics at Ta=25°C +2°C,Vss=0V, Vpp =Vppl
» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vpp = 1.5V, Low level hold transistor
Rin1A Vin = 0.35 Vpp *1 Figure 1 50 500 ka
Vpp = 1.5V, Programmable pull-down resistor
Rin1B Vin = 0.7 Vpp *1 Figure 1 50 1000) ko
. Vpp = 1.5V, Low level hold transistor
Input resistance RIN2A Vi = 0.35 Vpp, Input mode *2, Figure 1 50 500 kQ
Vpp = 1.5V, Programmable pull-down resistor
Rin2B Vin = 0.7 Vpp, Input mode *2, Figure 1 50 1000) ko
Vpp = 1.5V, The RES pin pull-up/pull-down resistor
RIN3 | v\ = 0.7 Vpp/0.3 Vip 10 300 ka
High-level output voltage Vonl Vpp =1.3V, loy = -250 pA, ALM Vpp - 0.65 \Y
Low-level output voltage VoLl Vpp =1.3V, lgL =250 pA, ALM 0.65 \Y
Vpp=15V,M1to 4, Alto4,SOlto 4
High-level output voltage Von2 loy = =20 pA, Vpp-0.2 \Y
(With M1 to M4, Al to A4, and SO1 to SO4 in output mode)
Vpp=15V,M1to4, Alto4,SOlto 4
Low-level output voltage VoL2 loL =20 pA, 0.2 \%
(With M1 to M4, Al to A4, and SO1 to SO4 in output mode)

Continued on next page.
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Continued from preceding page.
Parameter Symbol Conditions and applicable pins - Ratings Unit
min typ max
Segment driver output impedance
[When Set Up as CMOS Output Ports]
High-level output voltage Vo3 | Vpp=15V, loy=-3 YA, Segment 1 to 42 Vpp —1.0 \%
Low-level output voltage Vo3 Vpp =1.5V, lgL =3 YA, Segment 1 to 42 1.0 \%
[When Set Up as P-Channel Open-Drain Output Ports]
High-level output voltage Vo3 | Vpp=15V, loy=-3 YA, Segment 1 to 42 0.3 1.0 \%
Output off leakage current lorr Vpp =1.5V, Vo = Vss, Segment 1 to 42 1.0 MA
[Static Drive]
High-level output voltage Vou3 | Vpp =15V, lpy =-0.4 uA, SEGOUT Vpp2 — 0.2 \%
Low-level output voltage VoL3 Vpp =1.5V, gL = 0.4 yA, SEGOUT 0.2 \%
High-level output voltage Voud | Vpp=15V, loy=-4 pA COM1L Vpp2 — 0.2 \%
Low-level output voltage Vo4 |Vpp=15V,lg =4 pA, COM1 0.2 \%
[Duplex Drive (1/2 bias - 1/2 duty)]
High-level output voltage Vou3 | Vpp=15V, lpy =-0.4 uA, SEGOUT Vpp2 — 0.2 \%
Low-level output voltage VoL 3 Vpp =1.5V, gL = 0.4 yA, SEGOUT 0.2 \%
High-level output voltage Voud | Vpp=15V, lpy=—-4 pyA, COM1 to COM2 Vpp2 — 0.2 \%
Middle-level output voltage Vowm Vpp =1.5V, loy =—4 YA, loL =4 pA, COM1 to COM2 Vppl—-0.2 Vppl + 0.2 \%
Low-level output voltage Vo4 |Vpp=15V,lg. =4 pA, COM1to COM2 0.2 \%
[1/2 Bias - 1/3 Duty and 1/2 Bias - 1/4 Duty Drive]
High-level output voltage Vou3 | Vpp=15V, lpy =-0.4 yA, SEGOUT Vpp2 — 0.2 \%
Low-level output voltage VoL3 Vpp =1.5V, gL = 0.4 uA, SEGOUT 0.2 \%
High-level output voltage Vort \é%Dlelt-f(;/(’):\?: (:1/;4d;:®)COM1 to COM3 (1/3 duty) Vpp2 - 0.2 \Y
Middle-level output voltage Vowm \C/%DM::L;SCVO’II\;); (j;dtg)l,oéo:r\:lugcom (14 duty) Vppl —0.2 Vppl + 0.2 \Y,
Low-level output voltage Vo4 \(;%Dle 105(;/011% (:1;‘3l:$tyc),oc’v|oll\:|i fo COMA4 (1/4 duty) 02| Vv
[1/3 Bias - 1/3 Duty and 1/3 Bias - 1/4 Duty Drive]
High-level output voltage Von3 Vpp =1.5V, loy =-0.4 pA, SEGOUT Vpp3-0.2 \%
M1-level output voltage Voml=3 | Vpp=1.5V, loy =—-0.4 A, I = 0.4 uA, SEGOUT Vpp2 — 0.2 Vpp2+0.2| V
M2-level output voltage Vom2-3 | Vpp=1.5V, loy =—-0.4 UA, I = 0.4 uA, SEGOUT Vppl - 0.2 Vppl+02| V
Low-level output voltage Vo3 Vpp =1.5V, lg_. =0.4 yA, SEGOUT 0.2 \%
High-level output voltage Vouéd \C/%DM:].JI-CIJS(;/O’:\AOE axdtg)COMl to COMS (1/3 duty) Vpp3 —0.2 \Y,
M1-level output voltage Voml—4 X%DM:;(')SCVC’):\;’; (:1/;4 dt’g,')"oéo:,v?lﬁg‘ coms Waduy) | Vep2—02 Vpp2+02| v
M2-level output voltage Vom2—-4 \C/%DM:].JI-CIJS(;/O’:\AOS azdtg){o(':‘oz’\:lugcowl (/4 duty) Vppl —0.2 Vppl + 0.2 \Y,
Low-level output voltage Vo4 X%Dle ]tiéjs(;/ OII\?AE (lemﬁ’t;OMl to COM3 (1/3 duty), 0.2 \Y,

Continued on next page.
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Continued from preceding page.
» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
[Output Voltage]
LCD drive method: 1/3 bias
Vpp = 1.35V, fopg = 32.768 kHz, C1 to C3 = 0.1 pF
(doubler) Vpp2 F%[L’J oy Pg : W 25 v
Vpp =135V, f =32.768 kH 1t =0.1puF
(tripler) Vo3 Fizzre 235 fopg = 32.768 kHz, C110 C3=0.1 1 3.75 v
LCD drive method: 1/2 bias
Vpp = 1.35V, fopg = 32.768 kHz, C1 to C2 = 0.1 uF
(doubler) Vpp2 F%[L’J s Pg : W 25 v
[Current Drain (with the backup flag cleared)]
) ) ) Vpp = 1.5V, In halt mode, C1 to C3 = 0.1 pF, Cl = 25 kQ,
LCD drive method: 1/3 bias | Ipp | Figure 2, Co = Cg = 20 pF, 32.768 kHz Xtal 35 pA
LCD drive methods other than | Vpp = 1.5V, In halt mode, C1 =C2 = 0.1 pF, Cl = 25 kQ, 20 A
1/3 bias oo | Figure 3, Co = Cg = 20 pF, 32.768 kHz Xtal : H
= =20 pF, Cl = 25 kQ, Figur
Oscillator start voltage | Vstt | gzo 76§?<Hz )O(tgl € 5 ke, Figure 3, 1.35 \Y,
; Vgak = Vppl, Cl = 25 kQ, Figures 2 and 3
Oscillator hold voltage | Vhoup | Co = Cg = 20 pF, 32.768 kHz Xtal 1.3 1.65 \%
. . Vpp = 1.35 V, Cl = 25 kQ, Figure 4,
Oscillator start time Tstt Co = Cg = 20 pF, 32.768 kHz Xtal 10| sec
) ) ) 10P | XC 8 10 12| pF
Oscillator correction capacitance
20P XTOUT 16 20 24 pF
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Li Specifications
Absolute Maximum Ratings at Ta=25°C +2°C,Vgg=0V

» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vop -0.3 +40| VvV
Vppl Veak = Vppl or Vpp2 -0.3 +4.0 \%
Maximum supply voltage Vpp2 -0.3 +4.0 \%
Vpp3 (LCD drive method: 1/3 bias) -0.3 +5.5 \%
Vpp3 (LCD drive methods other than 1/3 bias) -0.3 +4.0 \%
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
Maximum input voltage Vinl (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) -0.3 Vpp + 0.3 \Y
RES, TST
M1 to M4, Al to A4, SO1 to SO4,
Maximum output voltage Voutl | (With M1 to M4, Al to A4, and SO1 to SO4 in output mode) -0.3 Vpp + 0.3 \%
(LCD drive method: 1/3 bias) ALM, CUP2
Vout2 | SEGOUT, COM1 to COM4, CUP1 -0.3 Vpp3 +0.3 \Y
(LCD drive methods other than M1 to M4, Al to A4, SO1 to SO4,
1/3 bias) Vout2 | (With M1 to M4, Al to A4, and SO1 to SO4 in output mode) -0.3 Vpp + 0.3 \%
ALM, SEGOUT, COM1 to COM4, CUP1, CUP2
Operating temperature Topg -20 +65 °C
Storage temperature Tstg -30 +125 °C
Allowable Operating Ranges at Ta=25°C +2°C,Vgg=0V
. . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
V V =V, 2
b BAK = VoD / 2.0 36| Vv
Vpp2 (With the backup flag cleared)
Supply voltage Vpp Vgak = Vbp 13 26 v
Vpp2 (With the backup flag uncleared) ’ ’
Vpp3 (LCD drive method: 1/3-bias) 3.9 5.0 \%
Vpp3 (LCD drive methods other than 1/3 bias) Vpp3 = Vpp2 \%
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
High-level input voltage ViH (With M1 to M4, Al to A4, and SO1 to SO4 in input mode)|Vpp — 0.4 Vbp \Y
RES
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
Low-level input voltage ViL (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) 0 0.4 \Y
RES
Operating frequency fopg Ta=-20to +65°C 32 33| kHz
Electrical Characteristics at Ta=25°C +2°C,Vsg=0V, Vpp =Vpp2
» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vop = 3.0V, ViN = 0.35 Vpp
RINIA | | ow level hold transistor *1, Figure 5 50 500 kQ
VDD =3.0V, VIN = O-7VDD
Rin1B Programmable pull-down resistor *1, Figure 5 50 1000 kQ
| t ist RiN2A Vpp = 3.0V, input mode, Low level hold transistor *1, 50 500 kQ
nput resistance IN Vin = 0.35 Vpp, Figure 5
Ri2B Vpp = 3.0 V, Programmable pull-down resistor, *2, 50 1000 kQ
IN Vi = 0.7 Vpp, input mode, Figure 5
Vpp = 3.0V, RES pin pull-up/pull-down resistor
RIN3 VIN =0.7 VDD/0-3 VDD 10 300 kQ
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Electrical Characteristics at Ta=25°C +2°C,Vss=0V, Vpp = Vpp2

Parameter Symbol Conditions and applicable pins - Ratings Unit
min typ max

High-level output voltage Voul |Vpp=25V, log=-250 pA, ALM Vpp — 0.65 \%

Low-level output voltage Vor1 Vpp =2.5V, lgL =250 pA, ALM 0.65 \%

Highievel output voiage V2| i Mt e AL 0 Ady and SO1 6 504 n cuput mode) | V00 =04 v

Lovwlevel output votage Vo2 | (i i o M 1o Ay and 0116 S04 i ctput mod)| o4 v
Segment driver output impedance
[When Set Up as CMOS Output Ports]

High-level output voltage Vou3 | Vpp=3.0V, lpy =-5pA, Segment 1 to 42 Vpp—1 \%

Low-level output voltage VoL3 Vpp =3.0V, Ig. =5 YA, Segment 1 to 42 1 \%
[When Set Up as P-Channel Open-Drain Output Ports]

High-level output voltage Vou3 | Vpp=2.5V, lpy =-10 pA, Segment 1 to 42 0.3 1 \%

Output off leakage current lorr Vpp =3.0V, Vo, = Vss 1| pA
[Static Drive]

High-level output voltage Vou3 Vpp =3.0V, loy =-0.4 pA, SEGOUT Vpp — 0.2 \%

Low-level output voltage VoL 3 Vpp =3.0V, Ig. = 0.4 yA, SEGOUT 0.2 \%

High-level output voltage Von4 | Vpp=3.0V, loy =-4 pA, COM1 Vpp —0.2 \

Low-level output voltage Vo4 |Vpp=3.0V,lpg =4 pA, COM1 0.2 \%
[Duplex Drive (1/2 bias - 1/2 duty)]

High-level output voltage Vou3 Vpp =3.0V, loy =-0.4 pA, SEGOUT Vpp — 0.2 \%

Low-level output voltage VoL3 Vpp =3.0V, Ig. = 0.4 yA, SEGOUT 0.2 \%

High-level output voltage Von4 | Vpp=3.0V, loy =—4 pA, COM1 to COM2 Vpp —0.2 \

Middle-level output voltage Vowm Vpp =3.0V, loy =—4 YA, lo. = 4 pA, COM1 to COM2 Vppl—-0.2 Vppl + 0.2 \%

Low-level output voltage Vo4 |Vpp=3.0V,lpo. =4 pA, COM1to COM2 0.2 \%
[1/2 Bias - 1/3 Duty and 1/2 Bias - 1/4 Duty Drive]

High-level output voltage Von3 Vpp =3.0V, loy =-0.4 pA, SEGOUT Vpp — 0.2 \%

Low-level output voltage Vo3 Vpp =3.0V, lo. =0.4 yA, SEGOUT 0.2 \%

High-level output voltage Voud \C/%DM?;'JOCVO’:\;’Z' (:1/:‘4 d;:g)com to COMS (1/3 duty) Vpp — 0.2 v

Vpp = 3.0V, loy = —4 HA, lo. = 4 HA,
Middle-level output voltage Vowm COML1 to COM3 (1/3 duty) Vppl-0.2 Vppl +0.2 \%
COM1 to COM4 (1/4 duty)
Low-level output voltage Vo4 \C/ZI(D)DM:]_?.OOCVO’II\/IOA_ (zlzlzt’tyc)o'wl to COMS (1/3 duty) 0.2 \Y,

Continued on next page.
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Continued from preceding page.
. ) . Ratings )
Parameter Symbol Conditions and applicable pins - Unit
min typ max
[1/3 Bias - 1/3 Duty and 1/3 Bias - 1/4 Duty Drive]
High-level output voltage Vo3 | Vpp=3.0V, lpy =-0.4 uA, SEGOUT Vpp3 —0.2 \%
M1-level output voltage Voml-3 | Vpp=3.0V, loy =-0.4 pA, o, = 0.4 pA, SEGOUT Vpp2 -0.2 Vpp2 +0.2 \%
M2-level output voltage Vom2-3 | Vpp =3.0V, loy =-0.4 pA, o, = 0.4 pA, SEGOUT Vppl-0.2 Vppl +0.2 \%
Low-level output voltage Vo3 Vpp =3.0V, lgL =0.4 pA, SEGOUT 0.2 \%
Vpp =3.0V, loy = -4 YA,
High-level output voltage Von4d COML1 to COM3 (in 1/3 duty mode) Vpp3 —-0.2 \%

COM1 to COM4 (in 1/4 duty mode)

Vop =3.0V, lon=—4 PA, o =4 LA,
M1-level output voltage Voul-4 | COM1 to COM3 (in 1/3 duty mode) Vpp2 — 0.2 Vpp2 + 0.2 \%
COM1 to COM4 (in 1/4 duty mode)
Vpp =3.0V, loy=—4 YA, loL =4 PA,
M2-level output voltage Vom2-4 | COM1 to COMS3 (in 1/3 duty mode) Vppl-0.2 Vppl + 0.2 \%
COML1 to COM4 (in 1/4 duty mode)
Vpp =3.0V, lgL =4 A,

Low-level output voltage Vo4 COML1 to COM3 (in 1/3 duty mode) 0.2 \%
COML1 to COM4 (in 1/4 duty mode)

[Output Voltage]
LCD drive method: 1/3 bias

Vpp = 3.0V, fopg = 32.768 kHz,

(halver) Vool | 1o ca =01 pF, Figure 6 1.35 v
. Vpp = 3.0V, fopg = 32.768 kHz,
(tripler) Vood | c1toca=01 WF, Figure 6 41 v
LCD drive method: 1/2 bias
Vpp =3.0V, fi = 32.768 kHz,
(halver) Vppl | PP opg z 1.35 v

C1=C2=0.1pF, Figure 7

[Current Drain (With the backup flag cleared)]

Vpp = 3.0 V, Halt mode
LCD drive method: 1/3 bias |lpp|] | CltoC4=0.1pF, Cl=25kQ, Figure 6 2.0 HA
Co = Cg = 20 pF, 32.768 kHz Xtal

Vpp = 3.0 V, Halt mode
|lpp|] | C1=C2=0.1pF, Cl=25kQ, Figure 7 1.0 pA

LCD drive methods other than

1/3 bias Co = Cg = 20 pF, 32.768 kHz Xtal
Oscillat tart it Vst Vppl = Vpp, Cl = 25 kQ, Figure 4 1.35 v
scillator start capacitor IVStl | ¢ = cg = 20 pF, 32.768 kHz Xtal :
Oscillator hold voltage v Vgak = Vppl = Vpp/2, Cl = 25 kQ, Figures 6 and 7 26 v
(with the backup flag cleared) HOLD | Co = Cg = 20 pF, 32.768 kHz Xtal :
Oscillator start t 1ot | VoL = VoD =135V, Cl = 25KkQ, Figure 4 10
scillator start ime s Co = Cg = 20 pF, 32.768 kHz Xtal sec
, ] ] 10P | XC 8 10 12| pF
Oscillator correction capacitance
20P XTOUT 16 20 24 pF
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EXT-V Specifications

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

» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vop -0.3 +40| VvV
Vppl -0.3 +40| VvV
Maximum supply voltage Vpp2 -0.3 +4.0 \%
Vpp3 (LCD drive method: 1/3 bias) -0.3 +5.5 \%
Vpp3 (LCD drive methods other than 1/3 bias) -0.3 +4.0 \%
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
Maximum input voltage Vin2 | (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) -0.3 Vpp+03| V
RES, TST
M1 to M4, Al to A4, SO1 to SO4,
Maximum output voltage Vout2 | (With M1 to M4, Al to A4, and SO1 to SO4 in output mode) -0.3 Vpp + 0.3 \%
(LCD drive method: 1/3 bias) ALM, CUP2
Vout3 | SEGOUT, COM1 to COM4, CUP1 -0.3 Vpp3 +0.3 \Y
LCD dri thods other th M1 to M4, Al to A4, SO1 to SO4,
(1 e five methods other than Vour2 | (With M1 to M4, Al to A4, and SO1 to SO4 in output mode) -0.3 Vpp +0.3| Vv
1as) ALM, SEGOUT, COM1 to COM4, CUP1
Operating temperature Topg -20 +65 °C
Storage temperature Tstg -30 +125 °C
Allowable Operating Ranges at Ta=25°C +2°C,Vgg=0V
. . ) Ratings )
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vppl 1.3 3.6 \%
Vbp
Supply voltage Vpp2 20 36 v
Vpp3 (LCD drive method: 1/3-bias) 3.9 5.0 \%
Vpp3 (LCD drive methods other than 1/3 bias) Vpp3 = Vpp2 \Y
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
High-level input voltage VIH (With M1 to M4, Al to A4, and SO1 to SO4 in input mode)| Vpp —0.4 Vbp \Y
RES
S1to S4, K1 to K4, M1 to M4, Al to A4, SO1 to SO4,
Low-level input voltage ViL (With M1 to M4, Al to A4, and SO1 to SO4 in input mode) 0 0.4 \Y
RES
Operating frequency fopg Ta=-20+65°C 32 33 kHz
Electrical Characteristics at Ta=25°C +2°C,Vss=0V, Vpp =Vpp2
» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
Vpp =3.0V, V|y =0.35 Vpp, Low level hold transistor *1
Rn1A | PP P YIN bD ' 50 500 kQ
Figure 5
Vpp =3.0V, V|y = 0.7 Vpp, Programmable pull-down
RINIB | esistor *1, Figure 5 50 1000 kQ
Input resistance Vpp =3.0V, V|y =0.35 Vpp, Input mode, Low level hold
p! RiN2A DD * o IN pp, Input mode, Low level ho 50 500 KO
transistor *1, Figure 5
Vpp =3.0V, V|N=0.7 Vpp, input mode,
Rin2B Programmable pull-down resistor *2, Figure 5 50 1000 kQ
Vpp = 3.0V, ViN = 0.7 VDD/O-3 Vbb
Rin3 | Res pin pull-up/pull-down resistor 10 300 kQ

Continued on next page.
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Continued from preceding page.
Parameter Symbol Conditions and applicable pins - Ratings Unit
min typ max
High-level output voltage Voul |Vpp=25V, oy =-250 pA, ALM Vpp — 0.65 \%
Low-level output voltage VoLl Vpp =2.5V, loL =250 pA, ALM 0.65 \%
High-evel ouput votage V2| i 1o M AL 10 A, and SOL 10 504 noupt o) | Vo0 =04 v
Low-level output voltage Vor2 VD.D =3.0V, lp. =40 pA, M1 to M4, Al to_ A4, SO1 to SO4 04 v
(With M1 to M4, Al to A4, and SO1 to SO4 in output mode)
Segment driver output impedance
[When Set Up as CMOS Output Ports]
High-level output voltage Vou3 | Vpp=2.4V, loy =-10 pA, Segment 1 to 42 Vpp—1 \%
Low-level output voltage VoL3 Vpp =2.4V, gL =40 pA 1 \%
High-level output voltage Voud | Vpp=2.4V, loy=-5uA, Segment 1 to 42 Vpp—1 \%
Low-level output voltage Vo4 |Vpp=24V,lg.=20pA 1 \%
[When Set Up as P-Channel Open-Drain Output Ports]
High-level output voltage Vou3 | Vpp=2.4V, loy =-10 pA, Segment 1 to 42 Vpp —0.2 0.3 1 \%
Output off leakage current lorr Vpp =2.6V, Vo = Vss 1| pA
[Static Drive]
High-level output voltage Vou5 | Vpp=3.0V, lpy =-0.4 uA, SEGOUT Vpp —0.2 \%
Low-level output voltage VoL5 Vpp =3.0V, Ig. = 0.4 uA, SEGOUT 0.2 \%
High-level output voltage Vou6 | Vpp=3.0V, lpy=—-4 pA, COM1 Vpp —0.2 \%
Low-level output voltage VoL6 Vpp=3.0V, lg. =4 pA, COM1 0.2 \%
[Duplex Drive (1/2 bias - 1/2 duty)]
High-level output voltage Vou5 | Vpp=3.0V, loy =-0.4 uA, SEGOUT Vpp2 — 0.2 \%
Low-level output voltage VoL5 Vpp =3.0V, lgL = 0.4 yA, SEGOUT 0.2 \%
High-level output voltage Voub | Vpp=3.0V, lpy =—-4 pA, COM1 to COM2 Vppl—-0.2 \%
Middle-level output voltage Vowm Vpp =3.0V lpy =—4 PA, Io. = 4 pA, COM1 to COM2 Vppl + 0.2 \%
Low-level output voltage VoL6 Vpp =3.0V, Ig. =4 pA, COM1 to COM2 0.2 \%
[1/2 Bias - 1/3 Duty and 1/2 Bias - 1/4 Duty Drive]
High-level output voltage Vou5 | Vpp=3.0V, loy =-0.4 uA, SEGOUT Vpp—0.2 \%
Low-level output voltage VoL5 Vpp =3.0V, lgL = 0.4 yA, SEGOUT 0.2 \%
Vpp =3.0V, loy =—4 pA,
High-level output voltage Von6 COML1 to COM3 (1/3 duty) Vpp2 -0.2 \%
COML1 to COM4 (1/4 duty)
Vpp =3.0V oy =—4 UA, loL = 4 PA,
Middle-level output voltage Vowm COML1 to COM3 (1/3 duty) Vppl-0.2 Vppl +0.2 \Y
COM1 to COM4 (1/4 duty)
Vpp=3.0V, lo. =4 A,
Low-level output voltage Vo6 COML1 to COM3 (1/3 duty) 0.2 \%
COM1 to COM4 (1/4 duty)

Continued on next page.

No. 5944-20/24



LC5824, LC5823, LC5822

Continued from preceding page.
» . . Ratings .
Parameter Symbol Conditions and applicable pins - Unit
min typ max
[1/3 Bias - 1/3 Duty and 1/3 Bias - 1/4 Duty Drive]
High-level output voltage Vou5 | Vpp=3.0V, lpy =-0.4 uA, SEGOUT Vpp3 + 0.2 \%
. Voml-5 | Vpp =3.0V, loy =-0.4 pA, lIo. = 0.4 pA, SEGOUT Vpp2 -0.2 Vpp2 +0.2 \%
Middle-level output voltage
Vom2-5 | Vpp =3.0V, loy =-0.4 pA, o, = 0.4 pA, SEGOUT Vppl-0.2 Vppl +0.2 \%
Low-level output voltage Vo5 Vpp =3.0V, lgL =0.4 pA, SEGOUT 0.2 \%
Vpp =3.0V, loy =-0.4 pA,
High-level output voltage Von6 COML1 to COM3 (in 1/3 duty mode) Vpp3 +0.2 \%
COM1 to COM4 (in 1/4 duty mode)
Vpp =3.0V, loy =-0.4 pA, IoL = 0.4 YA,
Voml-6 | COM1 to COMS3 (in 1/3 duty mode) Vpp2 — 0.2 Vpp2 + 0.2 \Y,
COM1 to COM4 (in 1/4 duty mode)
Middle-level output voltage Vop = 3.0V, lop = —0.4 A, lo, = 0.4 pA,
Vom2-6 | COM1 to COM3 (in 1/3 duty mode) Vppl-0.2 Vppl +0.2 \Y,
COML1 to COM4 (in 1/4 duty mode)
Low-level output voltage VoL6 Vpp =3.0V, lg. =0.4 pA 0.2 \%
[Output Voltage]
LCD drive method: 1/3 bias
Vpp = 3.0V, fopg = 32.768 kHz,
(halver) Vool | 10 ca =01 pF, Figure 6 1.35 v
. Vpp = 3.0V, fopg = 32.768 kHz,
(tripler) Vood | c1toca=01 WF, Figure 6 41 v
LCD drive method: 1/2 bias
(halver) | Vool [Vop=3.0V,fopg32.768 kHz, C1= C2 = 0.1 F, Figure 7 1.35 v
[Current Drain (With the backup flag cleared)]
. . . Vpp = 3.0 V, Halt mode, C1 to C4 = 0.1 pF, Cl = 25 kQ
LCD drive method: 1/3 bias oo || co = cg = 20 pF, 32.768 kHz Xtal, Figure 6 50 WA
LCD drive methods other than | Vpp = 3.0V, Halt mode, C1 to C2 = 0.1 pF, Cl = 25 kQ, 50 A
1/3 bias oo | Figure 7, Co = Cg = 20 pF, 32.768 kHz, Xtal : H
) Vpp = Vpp2, Cl = 25 kQ, Figure 4, 2.2 \Y
Oscillator start voltage Vstt Co = Cg = 20 pF, 32.768 kHz Xtal
Oscillator hold voltage v Vpp = Vpp2, Cl =25 kQ, , Figures 5, 6, 7, and 8, 2.0 \%
(with the backup flag cleared) HOLD | co = Cg = 20 pF, 32.768 kHz Xtal
) ) Vpp = Vpp2 = 2.2V, Cl = 25 kQ, Figure 4
Oscillator start time Tstt Co = Cg = 20 pF, 32.768 kHz Xtal 10| sec
) ) ) 10P | XC 8 10 12| pF
Oscillator correction capacitance
20P XTOUT 16 20 24 pF

Note: 1.S1to4,K1lto4
2.M1to4,Alto4,SO1to4
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Figure 1 S1to S4, K1to K4, M1to M4, Al to A4, and SO1 to SO4
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Figure 2 Output Voltage, Current Drain, and Oscillator Hold Voltage Test Circuit
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Figure 3 Output Voltage, Current Drain, and Oscillator Hold Voltage Test Circuit
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Figure 4 Oscillator Start Voltage, Oscillator Start Time, and Frequency Stability Test Circuit
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Figure 6 Output Voltage, Current Drain, and Oscillator Hold Voltage Test Circuit
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Figure 7 Output Voltage, Current Drain, and Oscillator Hold Voltage Test Circuit
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Figure 8 Output Voltage, Current Drain, and Oscillator Hold Voltage Test Circuit

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any and all SANYO products described or contained herein fall under strategic
products (including services) controlled under the Foreign Exchange and Foreign Trade Control Law of
Japan, such products must not be exported without obtaining export license from the Ministry of
International Trade and Industry in accordance with the above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed 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.

This catalog provides information as of August, 1998. Specifications and information herein are subject to
change without notice.
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