Ordering number : EN3341C

CMOS LI

No.3341C |

LC5851N

Small-Scale Control, Medium-Speed Type,
On-Chip LCD Driver

4-Bit Single Chip Microcomputer

The LC5851N is a 4-bit/single-chip, high-performance microcomputer equipped with LCD drivers. They are
produced by CMOS process technology. Their numerous features include low-voltage operation and low current
dissipation.

A 4-bit parallel-processing ALU, program memory {ROM), data memory (RAM), input and output perts, timer,
clock generator, and LCD drivers are integrated on one chip. A total of 79 instructions, including the
operation and processing instructions executable in 4-bit units, and various conditional branch instructions
and LCD driver data transfer instructions, form an easy-to-use and effective instruction system.

Because there is a halt function (HALT) which stops, thus reduces current to circuits other than the
oscillation, divider, LCD driving circuitries, the time-keeping function having very low power dissipation
can be easily performed.

These microcomputers are very useful for controlling electrenic tuners, cameras, and other portable devices
at low voltage, thereby cutting power dissipation.

Features
Hardware Features
+ A wide range of allowable operations

Supply Option Cycle Time Supply Voltage Range Remarks

EXT-V 20us Vss2=-4.0 to -5.5V 400kHz Ceramic oscillator
EXT-V 40us Vss2=-4.0 to -5.5V 200kHz Ceramic oscillator
EXT-V 61us Vs52=-2,3 to -5.5V 65kHz Crystal oscillator
EXT-V 122us, 244us Vss2=-2.0 to -5.5V 32kHz Crystal oscillator
Li 122us, 244us Vss2=-2.6 to -3.8V (Note) 32kHz Crystal oscillator
Ag 122us, 244us Vss1=-1.3 to -1.65V 32kHz Crystal oscillator

(Note) If the backup flag is set, pin BAK is connected to Vss2.
(For further details, refer to the User's Manual.)

Notes for developing an LCS5800 series microcomputer-used system
The low current dissipation is a distinctive feature of the LC5800 series microcomputers. However, it is
not easy to determine the total current to be dissipated in an LC5800 series microcomputer-used system by
actual measurement when you develop a software, because much current flows in the peripherals of the
evaluation tools. ‘
For a system which require low current dissipation, check the current dissipation using an evaluation
sample before mass-producing the system.
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LC5851N

» Micro-current operation
Only micro level current is needed to operate the LCS851IN if the HALT function is used efficiently.
- The actual current reguired, however, depends on the program structure,
The following values are typical for normal clock programs.
3.0uA (typ) .ee.. Ag specifications (1.5V supply)
1.5pA (typ) .e... Li specifications (3.0V supply)
. The terminals are capable of driving various types of LCD panel. (25 terminals)

LCD panel Number of LCD segments
1/3 bias - 1/3 duty 75 segments
1/2 bias - 1/3 duty 75 segments
1/2 bias - 1/2 duty 50 segments
Static 25 segments

- The built-in segment PLA circuit is capable of joining the LCD driver outputs to any patterns on the LCD
panel without software.
« A number of input and output terminals are provided.

Input port: 2 ports/8 pins (With a chatter removal circuit)
Input/output port: 2 ports/8 pins
Output port: 1 port/4 pins (Also used as the pseudo-serial output port)

Contro! output terminal: 2 pins
- The LCD pane! drive output terminal can be switched to the output-only port (mask option).
« An initial reset terminal is provided.
- ROM: 1024 x 15 bits '
RAM: 64 x 4 bits
- Built-in oscillation circuit for crystal oscillation or ceramic resonator oscillation,
Built-in voltage doubler/halver circuits for the LCD power source.
- Form of shipment: QFP64 {QIP64)} or chip

Software Features

« As many as 79 instructions.

» Binary addition/subtractions and logical operation.

« input and output instructions in 4-bit units.

Conditiona!l branch instructions.

- B working registers and operation instructions.

- LCD driver data transfer instructions.

- 4-level subroutine nesting {common with interrupts)

- Interrupt function ... External source: 2 (INT terminal, input ports S and M)

Internal source: 2 {Timer, frequency divider circuit)

» HALT/HOLD release functions ... The HALT release is caused by the same elements as in inter-
rupt.

- Built-in 6-bit programmable timer.

- Built-in 15-bit clock frequency divider circuit.

All instructions are executable in one machine cyc¢le.
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Application Development Tools
- Relations between power specifications for cycle time and evaluation chip

Power Specification Evaluation
Cycle |Oscillation Ag Specification | Li Specification EXTV Specification Chgnlp
Time |Frequency [po{typ) top(typ) loo(typ) ioc{typ} | Evaluation
U
Use Ny | Use gy | Y%° s.0v | Ve /5.0V | Chip Board
10usec 800kHz X — X — X — O Evaluation
20 usec 400kHz | X - X - X — e Egi:égsm]
B1usec | 65.536kHz | X — X - O [10~40uA | O | 20~804A |e\aiuation
122 usec | 32.768kHz O 4 ~20uA O 2 ~20uA O 8 ~35uA @) 15~504A [ Chip Board:
244 usec | 32.768kHz O 2~ 6 uA O 1~4uA O @] 785851

Table 1. Relations between power specifications for cycle time and evaluation chip.

Note} The Ipp (typ) value is determined by the contents of the software.

» Software suppert tool
Cross assembler ang mask option selection program for MS-DOS based system
(1) Cross assembler :LC5851. EXE
(2) Mask option selection program :SUSB51N. EXE

Hardware support tool

(1) Evaluation chip :LC5B95HII

(2) Mask option controller DCB-1A

(3) Evaluation chip board :TB5851

(4) Evaluation board :EVA-520 {(EVA-510)
(5) Control ROM :SCR5851

- Development support tool system

\

RS-232C
Serial interface

0
o o & Personal computer
- Switch positions Q @ {MS-DOS based system)

N
64PIN  Display lamps <

EVA-620
(EVA-510)

e o

EVA chip
socket

Note: These cables must not be connected
on the cross or reversely.
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Equivalent Circuit Block Diagram

CNT gTL(CTL3) =]

. 170 Bus 4bit J
9 =
S =
1708
RAM g —oFe
170B1~1/0B4 64 dbit s STS! STRCK ROM
=] TKX15bit
Porl < J_TesT STACK?Z
1/0A CFIFzTFi [Fo STACK3
STACK4
1704 ~1/0A4 ﬁ 1‘r/
{ Port P 5 AC ] Jd_L[ersfer2]ierfierd IR

PI~P4 =
& i
S CS System bus 15bit
mlY
INT ] J
Port M l::) N Predivider HALT
¢ 15data 15 steps)

Mi~Ma | M S
s
L {
F SCF| ¢ [SOF[SCF
|:>( Port § ScF 5%'15?"_]80 3 l i I 5 I 4 ALARM C:‘

SCG

Pttt

S1~S4 STS2 ) STS3 Controt

- 5 4 b — ]
1]
J\,[ Lj\}l- E 05C ouT
< 0SC
TESTA O— Segment PLA I L 3

cuPl O—— (Mask option) ™ {obit) 0SC IN
CUP2 O— J\L .
RES  Om-m 1 LGD driver J :? znn
Y LIGHT sst
Control *+—O Vss2
& 0 Vss3
ALARM LIGHT ~—0 BAK
AC : Accumulator CF : Carry flag
ALU 1 Arithmetic and logic unit BCF : Backup flag
INT CTL : Interrupt control! circuit SCF1 : M port flag
PC : Program counter SCF2 : STS3 flag
™ : Preset timer (8 bits) SCF3 : S port flag
IR : Instruction register SCF4 : INT signal change flag
HALT : Intermittent control circuit SCF5 : Timer overflow flag
SCG : System clock generator @15 : Content of 15th step of divider
STS1 : Status register 1 SCF7 : Overflow flag of divider
STS2 : Status register 2
STS3 : Status register 3

Application Examples
+ Portable equipment (timer, watch, clock, hand-held calculator, and thermometer)
» Audio equipment (electronic controller, electronic tuning controlier, and clock)
« Home appliances (remote control, and timer control)
+ Telephone (dial/clock display)
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Application Circuit Examples

(1) Typical application circuit

Ag specifications
(1/3 bias - 1/3 duty)

for the

(2) Typical application circuit for
the Li specifications
(1/2 bias - 1/3 duty)

Unit ( capacitance: F)

pi coM1 LCD By com1 LCD
lp2 COM2 < duty) P2 COM2 '
IP3 COM3 (% bias 13 duty) o3 Coms (4 bias 13 duty}
P4 N
26X 3 =75max 25X 3 =75max
M1 SEG M SEG
ouT our
M2 2
M3 segment M3 335;272'
oulnuls
M4 25 max M4 2imax
key malnx ¥bD key malrnx VDD _L '
1.5V(Ag} 0.1 l
_°__3'—151 V551 T —Q _ O=———i§1 VSSI———T ™ J.ov
. S2 TesTA— s2
-, S3 0.1y 3o 53
© S4 v8S2 1} — o~ o——5¢ ¥S52
TESTA
——11;0 41 0.1p — oAl
—{0 AZ  vBS3 i} —— {1 0A2 V5S3
— /0 AD ——i 0 A3
— VO A ouRs ] ——10as  cupit——
4 I v o.1p
,}I —— 0SC IN cuP2 1 Q5C IN CuP2
5 2.4 ||[l 3 32.768kHz [][]
——josc our 05¢ 0UT
1op ALM —WWY—— 0P ALM ———AAA—
— 1o B
— lioB.2 —J 0@
—|roB3 —Jio0e2
—— 140 B4 — 1083
{10 B4
— RES
[ LIGHT pmm AN ——— LIGHT AN
RES S
T 0.1y
INPUT QUTPUT PORT [0 A1~4.10B1~4
(NPUT PORT S1~4 Mi~4
QUTPUT PORT Pl1~4
(3) Typical application circuit for the EXT-V specifications
(1/2 bias - 1/3 duty)
140 A1 COMI LCo
10 A2 COM2 . ;
10 A3 COM3 (t4bas ' duty)
170 a4 25X 3 =75max
SEG
it ouT
M2
Segment
M3 utput
Ma 25max
Kkey marrix Voo _]_
0.1
> - st vss p—1 4
X $2 BAK
5% $3
54 v5$2
TESTA |
DATA zlz vssa
CE P3
cL P4 cuP1 —
STout AN—H—1 o0sc v cupzp—T OW
=
LM7000 _ T 0sCoUT UEI
SYC L o
—10P Am L ApA ]
ot |2 et
SYRO 110 B
remie [T - 10 B2
= —1110 83
T —11:0 B4
1 RES gt Ay
ov
A T

Unit { capacitance: F)
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Terminal Description

Terminal |input/ Circuit .
P . Function Option Status after Reset
Name Qutput Configuration
Used as the reference clock and system | () Termlinals for crystal oscillatoer
osC IN Input clock, (XT option)
@ Terminalg for ceramic resonator
osciftator (CF option)
The CF option is available only
OSC OUT | Output for the EXT-V speclitication,
Used as an oscliiotion phase compensating
vDo capacitor by connecting it to OSCOUT or
QSCIN,
10P o Used lor chip only.
100
voD Input-only port, Selection of "L" level Hold Tr. Transistor for pull-down
51 g Contains a @10(32ms), @8 (8ms} or ©6 (2ms) | Chatter-removal time is eithar @10, [ resistance Is ON.
S § chatter-remaval circuit. (PLA mask option) | @8 or @6.
2 Input M *The values are for 32,76BkHz crystal oscil- | (N ingicates the output at tha Nth
53 —0 lation, step of the frequency divider
sS4 ‘4_& 2 cireuit.
voo Input terminals tor writing dala in RAM, Selection of "L" level Hold Tr, Transistor for puli-down
M1 c resistance ls ON.
k-4
M2 Input H
npu
M3 P —
w
M4 & &
voo Input/output port with mode switched by Inpul mode
170 A1 instructions to parform the following opera-
tions:
/O A2 Input/ voo @ 1inpul porl: Writes data In RAM.
10 A3 Output @ Output port: Outputs data from RAM,
170 A4
—
VoD Qutput-only port "H" or “L" outpul {not
P tixed),
P2
Output
P3 P
P4
vbo Control Input port for external Interrupt | (D Pult-up resister
@L request. @ Pull-cown reslstor
INT Input @ Fall teigger
2o— @ Rise trigger
(-} suppty voltage termlnal for the logic Backup (lag is set/reset
seclion of LSl ¢lroult. depending on the power
BAK In the LI specifications » capacitor s source option,
provided between BAK and Vpp to prevent
malfunction at the logic sectlon,
VoD Output-only port. "w" gutput
Suitable for deliverinp signel to Orlve
high-current oriving,
LIGHT Output
Qutput-only port. (D Modulating signal (4kHz, 2kRz,f"L" ocutput
voo Able tooutput AkHz-2kHz o 4kH2-1kH2 modu-~ Nonmedulation)
lating signals according to instructions as | @ Modulating signal (4kHz, 1kHz,
ALM Qutput well as nonmodulating signals. Nonmodulation)
*The value s for 32.768kH: crystal oscil-
lation.
System reset tecminal.
voo Sets the program counter to sddress 00.
"H" level signal should be input more than
RES Input 200us in the stable oscillation state.

No. 3341-6/31
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rminal | Input Circuit , .
LZme 8 Ogtp(:l Configuration Function Option Status after Reset
Voo (+) supply voltage terminal,
(-} supply vottage terminal,
« Connection of external device varies ac-
cording 1o the mask option: The (-) @ Ag speciiications
Vss3 terminal is connected to Vgg1 for the Ag | @ L) speciiications
Vsse specitications. @ EXT-V specilicatlons
The (-) terminal Is connected to Vgs2 for
Vssh
other specitications,
+ Terminals other than the (-) terminal are
used as the source supply for the LCD
drive.
CUP1 Cornectlon terminals for voltage doubler
CUP? (halver) capacitor.
Output terminals for common plate of LCD |(D LCD driving specitication
panel, « Statlc
Use of terminals varies. « 1/2blas-1/20uty
« 1/2bias-1/3dvly
VOO - 1/3blas-1/Iduly
Static | Loduty [ taduty | [@ Alternating frequency specifi-
- catlon (Tha foilowing values are
COM} - cOoM1 o] Q QO for the 32.768kHr system clock.)
COM? Output vssa COMZ - @) 0 . :',Z:’
COM3 COM3 | — | — | O |ii&e
s Tragteatr | 32Hz % | 3gHz % | 432k
* The values are lor 32.768kMt crystel
oscillation.
* 1/2 or double of the fraguency can be used
depending on the PLA,
LCO panel segment output terminal, @ Cutput tor LCOD Full {ightiag (for LCD)
» The terminal can be swilched to the out- @ CMOS output part “H" level (encept for
put-only port by musk oplion (See the | D Pch open drain output port LCD}ACTIVE state
Ontion Instruetion Sheet for the terminals | Options (D, (@, and@can ve select-
voo to be used.) wd In bit wnits,
- + Durlag the LS| system reset, the siatlc
Segment lighting signal Is feg to COMI1 to COM3I
e_g e and to each of the LCD segment outputs,
driver I~ and sll LCD panel segments po on.
(Only Output + The segment PLA system is used Lo provide
§ any layout of the LCO panel,
or 3 = * The values are for 32,760kHr crystal
termi- o oscHiation,
nals) vss2
¥5S3
LCO panel segment output terminal, @ Gutput far LCD Full lighting (for LCO)
» The terminal can be switched 1o the output | @ CMOS output port "H" level (except ftor
port by mask oplion, Options D and @ can be selected In [ LCO)WACTIVE state
» It the LS) system is reset, Lhe static [bit vaits,
VDD lighting signal is fed to COM1 to COMJ and
- to each ol the LCD segment outputs, and
atl LCD panel segments ga on,
Se_gmem — - The segment PLA system Is used to provide R
driver Output any layout of the LCD panel,
— * The valuves ara lor 32.768kHz crystal
gzﬁ;r oscillallon,
V851
i- V852
termi vsse
nals)
;E§$ Terminals tor test {nol used by the usecs)
TEST
TESTA Terminal lor test apply () valtage.
(Vop) Auxiliary supply voltage terminal, Do not

use the terminal.

Remarks: dv Ag specifications: Vss1

Li specifications, EXT-V specifications: Vggo
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Pad Assignment on LS| Chip

Reference data for the shipment of chips
Chips size: 3.85mm X 3.48mm
Chip thickness: 480um
Pad size: 120um X 120um TESTA
TEST
CUP1
CuUP2
S2
S1

(Voo)
0SC-IN
10P

0SC OUT
COM1

SEGMENT

TEST
TEST

Package Dimensions 3057
{unit:mm)

£
09" f H

2,
4.

i

f
=

Y X2
—r TID
—r—] — —
— ——
—r— e
—1 — )
— =2
0 — e
— ——]
op =  ———
ag = e e
N —r—
| e m— — |
] — — |
== =0
[—— | e—
——] —

Yy 17

TARTRRERER-

SANYO : QIP64A

O M4
| m3
O M2
af mi

N
(=]
(=]

§3
54

(7]
o

Pad No 1

0.0

&
0 000ooocogoooooaan

00 O0O0oo0cO0OOoOoocooooggoo

50 60
bCOo0O0Do0QoOO0Ccco0oooooa

A

SEGMENT

Package Dimensions 30268
(unitimm)

/0 A1

LIGHT
ALM
Vss2
Vssi
BAK
Voo
Vss3
CoM2
[es] Y K}

19.6
1.0

0.8 0.35

S N SO

LAY

015

— 196
14.0

1

3
2
Smtmm—— |
S— |
 S—|
——
 — |
 — |
—
—_
—
—
——
_
—
_
it |

215

SANYO !

\

17

QlPs4B

Please contact your local Sales Representative if you plan to use the QIPB4B.
{Special packages need to be specially ordered.)
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Pin Assignment
Pad Name and Coordinates

QFP(QIP)| Pad | Terminal Coordinate  [QFP(QIP) | Pad | Terminal Coordinate

B4 Pin No.| Mo Name x(um} | ylum) |B4Pin No.| No Name x(am) | y(am)
40 1 [-Vop 1728 105 - 3% | 10P —1728 105
Al 2 | BAK 1728 285 9 36 | OSC-0UT —1728 —75
42 3 | Vss? 1728 465 10 37 | comi ~1728 —285
43 4 | vsse 1728 645 11 38 | SEGD! —1728 —461
@ s [Aam 1728 825 12 39 | SEG02 —1728 —641
4 ! 6 | LIGHT 1728 1005 13 40 | SEGD3 —1728 —821
B i 7 |S4 1728 1185 14 41 | SEGN4 —1728 | —1001
7 | 8 |53 1728 1365 - 42 | TEST —1728 | —1365
8 i 9 | 1/0 AT 1728 1545 - 43 | TesT —1728 | —1545
9 110 | /0 A2 1428 1545 15 44 | SEGOS —1399 | —1545
80 | 11 |I/O A3 1248 1545 16 45 | SEGOG —1218 | —1545
5112 YO AL 1088 1545 17 46 | SEGO? —1038 | —1545
52 13 | 1/0 B 888 1545 18 47 | SEG08 —~858 | —1545
53 14 |1/0 B2 708 1545 18 48 | SEGQ9 —678 | —1545
54 15 |[1/0 B3 528 1545 20 49 | SEG10 —498 | —1545
% 1 18 | 1/O B4 348 1545 2 50 | SEG11 —-318 | ~1545
56 | 17 | RES 166 1545 22 51 | SEG12 —138 | —1545
57 1 18 | INT 14 1645 23 52 | SEG13 42 | —1545
58 113 | P —195 1545 25 53 | SEG14 222 | —1545
58 1 20 | P2 —37% 1545 2 54 | SEGI1S 402 | —1545
50 | 21 |P3 —556 1545 27 85 | SEG16 582 | —1545
81 1 22 | P4 —736 1545 28 5% | SEG17 762 | —1545
62 ! 23 |M1 —915 1545 28 57 | SEG18 842 | ~1545
53 24 | M2 —1095 1645 30 58 | SEG19 1122 | —1545
54 25 | M3 —1276 1545 31 5 | SEG20 1302 | —1545
1 26 | M4 —1458 1545 32 60 | SEG21 1482 | —1545
2 27 | TESTA —1728 1546 33 61 | SEG22 1662 | —1545
3 28 | TEST —1728 1365 34 B2 | SEG23 1928 | —107%
4 23 | CUPT —1728 1185 35 63 | SEG24 1728 —821
5 36 | CUP?2 —1728 1005 36 64 | SEG25 1728 —641
5 3 |82 ~1728 825 37 65 | COM3 1928 —435
7 32 | St —1728 645 38 66 | COM2 1728 —285
— 33 | (VoD) —1728 485 39 67 | Vss3 1728 —75
8 34 | OSC-IN —1728 285

» Pin 24 on the QFPB4 (QIP64) package is NC. (Use the NC pin in the open position.}

« The pad coordinates are determined with the center of these chip as origin. The values for (X, Y) are the
coordinates for the center of each pad.

» Use the terminals for test in the open position.

- When selecting the chip, connect the substrate to VDD.

- When mounting the QFP64 (QIP64) package on the board, do not dip it in solder,

No. 3341.9/31
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Oscillation Circuit Options

Unit { capacitance: F)

Option

Circuit

Remarks

XT oscillation
{32,768kHz}

BAKFLAG
ouT

+ The 10P terminal can be used only for chip

selection,

XT oscillation Voo + The 10P terminal can be used only for chip
65kHz 0sc ion,
( ) . N BAKFLAG selection ‘ .
ch ouT Used for the cycle time 61u version.
=
0sC Rl Voo
ouT
. |
2 M |
LJ 1
F -
CF oscillation o 0SC IN
— F—>0— ouT
3 :énr
3
Cd | R1|0SC OUT
:Lw—D———
Input Port Options I
Option Circuit Remarks
Hold Tr » The Hold Tr option is used to reduce the
current required, for example, for a
D Dc pushbutton switch for S1, and a slide
N N |__| switch for S2,
For example, the "L" level signal can be
N }———o< I___
PDFLAG held after the pull-down resistor is set to
ON for a short period of time by software
in case of open type of input port.
Cpen Pull-down Tr can be used as a pull-down
resistor.
Pull-down Tr can be set to ON/OFF by
N —— PDFLAG software.

"L" level Hold Tr can be selected for ports S1 to 54 and M1 to M4,

» Port S has an independent chatter-removal circuit {in bit units) that operates at @10 pericd, 98 period or

@26 period,

* Port M has a chatter-removal circuit that operates upon of the HALT release request signal. With this
circuit, chatter at @10 period, @8 pericd or @6 period is removed when three terminales of M port are in
the "L" level and any signa! to the other terminal changes.
Note that ON indicates the output at the Nth step of the oscillator frequency divider circuit. If a
32.768kHz oscillator is used,

@86,..About 2msec,
@8...About B8msec.
@10...About 32msec.

No. 3341-10/31



LC58561N

LLCD Output Options

LCD output options for the LCD driver, the CMOS output port and the Pch open drain outpu't port can be
selected (the Pch open drain option can be specified only for the predetermined 3 bits)

Option Output Form

LCD drive « Terminal for LCD segment drive.

+The drive is selected according to the LCD driving system specified
separately.

The LCD driving system is common to all terminals, and can be selected from
among the static, 1/2bias-1/2duty, 1/2bias-1/3duty, and 1/3bias-1/3duty
methods.

»General-purpose CMOS type output port

*General-purpose Pch open drain type output port

It's usable according to the PLA option for the predetermined three ports.
Usable ports...Pad No. 62 to 64 (Pin No. 34 to 36)

CMOS output port
Pch open drain
output port

Alternating waveform for the LCD driver for LCD output is generated by hardware logic.

Segment PLA Circuit

A schema of the structure of the segment PLA circuit is shown below.

i 1 Cata Bus (DBUS)
ﬁ U Segment PLA Circuit {SPLA)
bt =
cDoe: ® £ e
2q0 G a
Program) Control Oata (oD} 355 E o 2z LCD
Memory Circuit femory .=z o E [=] Panel
ROM) (cTe) (RAM) Strobe 3 ox a
Decoder] Ej? -Q v
(SD) paO
i ]

The contents of the Data Memory are sent through to the LCD Latch Circuit for display as is or after being
decoded by the Data Decoder. The PLA Circuit is used to rearrange the input data to output it to the LCD
latches. With this circuit, data memory can be edited to suit to the LCD panel specifications without
software processing. The PLA circuit can be specified by the ROM for PLA. The user must release the ROM for
PLA with the program ROM.

Output Port P

The following two modes can be selected by software:
1) General-purpose output port
2) Pseude-serial output port
The time chart in the Pseudo-Serial mode is shown below:

M M, i r. . r.
"o be ot oo ot o ra-bet oo

bit 1 for DATA«S

1
P1 \; fToit 6 tor DATARs \|

/ bit 3 for DATA=S
bit 2 for DATARS \|o ¢ L. B

r2 \y f /| o
[ —— f " —
S — N 1 . (- L—

—

|=.Tc18 T¢: Cycle Time

@ + @ .ceeene Initial processing for serial data transfer.

@,®,®,®... The first and the second bits of the RAM data are output to ports P1 and P2,
respectively.

@,®,® ..-.e... RAM data is shifted to the right.

As shown above, the RAM data can be transferred in 1-bit serial data form every two machine cycles. (For
this, however,it is necessary to process (e.g., replace} the RAM data every 4-bit transfer.)

No. 3341-11/31
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Alarm Output

The following frequency divider output can be used directly as alarm output:
" 1) Output signal either at @3, 94 (or 95)
2) Any combination output signal at 910, @11, @12, ¢13, ¢14 and $15.
3) Modulating output signal of 1) or 2),
These signals can be output by software.
@ indicates the output at the Nth step of the oscillator frequency divider.

rOperation Mode of Internal Logic

- The following diagram shows the supply voltages and the operation levels of internal logic.

Ag specifications (1,5V supply)

Voo [} 1 t ]

—>

— tnput/ )

| Output Internal LCD Driver:{)
: Circuit } Logic
vss1 [} [ ] ! | f
(=BAK) Vssi Vssz Vss3
Li specifications (3V supply)
Voo [1— T r ‘
{mmn Input/ : :
Output Internal LCD Driver =)
: Circuit K] Logic

Vss2 D—J _' I

Vss1 Vssz Vssa
pak [

The BAK terminal is connected to Vgs1 or VsS2 by software.
It is, however, connected to Vgg2 after the initial clear is issved.

EXT-V specifications (3 to 5V supply}

voo [} T 1
CZ Input/ .
Output t\;girgal LCD Oriver f.‘>
—J\Circuit <:
vss2 [} I I v!sy Vjsz Vss3

(=BAK)
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- The level of voltage applied to BAK is shown below.

Power BAK terminal level )
source Normal input/output * Relations between
option mode  |Backup mode | port Vss1,Vss2, and Vss3
Ag Vssi Vssh VDO-VSS1 VSS22=VSS) X 2
Li V581 VSS?2 VVDD-VSS?2 Vss3=Vssz {other than 1/3bias)
EXT-V Vss? Vss? VDD-Vss? VSs3=Vssi X 3 (1gbias)

* The LCD output used as general-purpose port is included.

» The backup mode is called by setting the backup flag by software, and the normal mode is reinstated by
resetting the flag.

Backup Mode

1) The backup mode is useful with Li specifications to prevent malfunctions of LS| circuits under heavy
load.
An example of a time chart is shown below.
Power source option ... Li specifications

iF 4 Voo
\\ /—'lﬁ BAK
¥ i Vss2
1 t o o
Initial Backup Backup Heavy Battery ]
clear flag tiag- load/  recovery Backup flag
reset set ON time - reset

Heavy Load Operation Timing

- To prevent a sudden change at BAK, a smoothing capacitor must be inserted between BAK and VDD.

2) In the Ag and Li specifications, the backup mode is called with an initial clear. The reason is:
Ag specifications ... To shorten the oscillation start time of the crystal oscillator circuit.
Li specifications ... To start oscillation by applying supply voltage to the oscillator.
Be sure to reset the backup flag to return to normal mode, after the initial clear is released.
The backup-mode-related elements enter the following.

Boner Sowse |BACK UP FLAG | Oscillator Inverter Size BAK Terminal gurrent
Ag Set Large Connected to Vss1 (Fixed). Pecomes
Li Set Large Brought to Vss2 level. Becomes
EXT-V Reset Small Connected to Vss2 (Fixed). As usual,

Operation of Backup Flag at Initial Clear Mode

3) The current required in backup mode is 20 to 40 times that for normal mode.
Therefore, be sure to reset the backup flag except when necessary. For the EXT-V specifications, it

unnecessary to set the backup flag.

S
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Resetting Internal Logic

There are three functions for resetting internal logic:

1.
2.
3.

On-chip power-ON clear function ... Use of this option can be determined by the mask option.
Reset terminal RES ) . - )
Simultaneous operation of S1 to 54] Either option 2. or 3. can be specified (mask option).

These reset functions are explained below.
1) Built-in power-ON clear circuit

2)
1

The initial clear circuit provided in the microcomputer automatically operates and resets internal logic
when power is turned on. This function is very useful in that it can be activated without external
devices, but it has the two disadvantages listed below. It is, therefore, recommended that this function
be used with other reset functions or that other methods be used according to applications.

a) The circuit may not operate under certain power-rise conditions during the power-ON sequence or due ta
chatter,

b) Maifunctions may take place due to pulse noise in Vpp port or a sudden change in status.
One of the following two reset options can be selected:
INHIBIT: The built-in power-ON clear circuit is not used.

Malfunction due to pulse noise in Vpp port can be-prevented.
NORMAL ACTION: The built-in power-ON clear circuit is used.

This option should be selected only when pulse noise in the power does not
affect.

Simultaneous @
push of S1 to S4 1 —

o >
clear
circuit —T“‘ o

Vgs2 or Vs Initial clear signal \7£;:‘\INHIBIT
or Vssi

To logic unit of
microcomputer
(reset signal)

$15

The built-in power-ON clear function in LS| circuits may not work under certain power-rise conditions,
Use an external reset switch (the reset terminal or simultaneous operation of S1 to S4).

To activate the initial clear function completely with the reset terminal, the following conditions must
be satisfied:

Oscillation must be normal.

2 The "H" level signa! must be applied for more than 200us.

An example of the reset circuit is shown below,

] Voo
Supply
Voltage
1 ¢ RES
X - LCH851N
DS448 or
preventing
spike
pulse Vsss
D ]

Reset release

res [} 500ms aiter reset release | ' 31 : 500ms is for 32.768kHz OSC
1
1

05C-0UT 00O LSO AT A
]

1
Program counter =————————p¢=0 { +1 +2 +3
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3)

Even with this circuit, the above two requisites may not be satisfied due to the power-rise conditions or
oscillation start time, and therefore the power-ON clear function may not work. To prevent this, an
external reset switch should be used,

The same requisites as in 2) must be satisfied for the simultaneous operation of S1 to S4. If the timing
for applying signals to S1 to S4 (i.e., the timing for signals changing from "H" to "L" levels) is not
even, the microcomputer starts operating according to the built-in program.

Option List

Parameter

Option Selection

Remarks

Power Select

* Ag specifications
* Li specificaitons
« EXT-V specifications

LCD lighting

» Static

* 1/2Bias -1/20uty
* 1/2Bias-1/3Duty
* 1/3Bias-1/3Duty
» NON USE

Select "non use" if all LCD outputs are
to be used as general-purpose ports.

LCD frequency

» SLOW (OSC/2048)
* TYP (OSC/1024)
+FAST (0OSC/5i2)

""" level S PORT
HOLD Tr (S1—4)

* Use "L -level hold Tr
* Non Use “L."-level hold Tr

M PORT
(M1—4)

* Use "L"-level hold Tr
* Non Use “L.”-level hold Tr

S,M port chatter-
removal frequency

« SLOW (0SC/1024)
+TYP  (OSC/256)
* FAST (OSC/64)

INT Input * Pull-up
terminal resistance « Pull-down
+ Open
Signal * Rise
change « Fall

External reset

* RES terminal
¢ Simuyltaneous operation of 51 to 54

Internal timer clock

+ SLOW (OSC/512)
+ FAST (0OSC/8)

ALARM signal modulating
reference frequency

+TYP (OSC/8, OSC/16)
+ SLOW (OSC/8, 0SC/32)

Built-in power-ON
clear function

* Use
* Non Use

Oscillator configuration

* 32.768kHz crystal use
* 65.536kHz crystal use
« Ceramic oscillator use

Cycle Time

+ SLOW (0SC/8)
* FAST (0OSC/4)

Select SLOW at 200kHz ceramic resonator
mode.
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EXT-V Specifications—l

Absolute Maximum Ratings at Tas25C, VppD=0V

Item Symbol Condition/Terminal Rating unit
Maximum Supply | Vssi —7.0 to +0.3 vV
Voltage Vss?2 —7.0 to +0.3 v

V553 —8.5 to +0.3 V
Maximum Input Vin Vss?2 V
Voltage <_0_3 to +0.3
Maximum Output | VouTl ALM, LIGHT, P1tod, CUP?, (VSSZ to +0.3 Vv
Voltage OSCOUT, TEST, I/0 A1-4, I/0 —0.3 ‘

B1-4,(1/0 A, 1/0 B: output mode.)

Vour?2 SEGOUT, COM1-3, CUP1 Vss3 to 40.3 V
Operating —0.3
Temperature Topr —20 to +70 T
Storage Temperaturel Tstg —30 to +125 T

Allowable Operating Conditions at Ta=-20 to +70C, Vpp=0V

Item Symbol Condition/Terminal min typ max unit

Supply Voltage Vss —5.5 -1.3 vV
Vss2 ]32kHz crystal mode —5.5 —2.0 \Y
Vss3 —8.25 —2.0 Vv

Supply Voltage Vssi A -5.5 —1.3 Y
Vss? B65kHz crystal mode —5.5 —2.3 \Y
Vss3 - —8.25 —2.3 \Y

Supply Voltage Vss - —5.5 —1.7 vV
Vss?2 External input mode -5.5 —3.5 \
Vss3 ~ —8.25 —3.5 \

Supply Voltage Vss - —5.5 -2.0 vV
Vss? CF mode (200kHz,400kHz,800kHz) —5.5 —-4.0 \Y%
Vss3 - —8.25 —-4.0 \

Input "H"-Level ViK1 = ) ) 0.3X% 0 \Y

Voltage All input terminal (VSSZ

except OSCIN
Input "L"-Level ViLl ~ Vss?2 0.7X \Y;
Voltage Vss?2
wegn

U‘;:;QQH Level Vinz OSCIN tgrminal, ’ : (35:2? 0 v

Input "L"-Level ViLe - external input mode Vss2 0.8x vV

Voltage Vss?

Operating fopg1 Vss2=—2.0to QOSCIN/OSCOUT 32 66 kHz

Frequency —§.5V  32kHz crystal, Fig.2

Operating fopg? Vss2=—2.3to OSCIN/QSCOUT 60 66 kHz

Frequency —5.8VV  65kHz crystal, Fig.2

Operating fopg3 Vss?2=—3.5to0 OSCIN, external 32 220 kHz

Frequency —5.5y  input, Fig.8

Operating fopg4 Vss2=~-4.0to OSCIN/OSCOUT 180 200 220 kHz

Frequency —5.8V CF 200kHz, Fig.1

Frequency —5.5V CF 400kHz, Fig.1

Operating fopgb Vss2=—4.0to OSCIN/OSCOUT 720 800 810 | kHz

Frequency —5.56V CFBOOKHz  Fig.1
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Electrical Characteristics at Ta=-20 to +70C, Vpp=0V

Item Symbol Condition/Terminal min typ max unit
Ioput Resistance ' RINTA Vgse=—2.9V "' level hold Tr 10 200 kQ
ViN=0.8 - Vss2  *t, Fig.3
RNTB Vss2=—2.9V “L" level pull-in 200 700 2000 kQ
VIN=VDD Tr *1, Fig.3
RinZ A Vsse=—2.9V Resistance for INT 200 700 2000 kQ
Vin=Vss2 pull-up
Input Resistance |RinZB Vss2=—2.9V Resistance for INT 200 700 2000 kQ
VIN=VDD pull-down
RIN3 Vss2=—2.9V RES 5 50 ke
VIN=VDD or Vss2
Output "H"-Level | Vor(1) Vss2=—2.4V ALM —1 —0.3 vV
Voltage IoH=— 1 MmA
Output "L"-Level |voL(1) ! Vss2=—2.4V ALM (\/ssz Vss? \%
Voltage loL=1mA +0.3 +
Output "H"-Level | Vor(2) Vss2=—2.4V LIGHT, port P -1 —.3 vV
Voltage loH=-0.3mA
Output "L"-Level |voL(2) Vss2===2.4V LIGHT, port P Vss2 Vss?2 v
Voltage loL=0.5mA +0.3 + 1
Output "H"-Level | VoH(3) Vss2=—2.4V /O port -1 —0.3 \Y
Voltage loH=—0.1mA
Output "H"-Level [ Vor(4) Vss2=—2.4V /0 port —0.6 —0.2 \Y
Voltage IoH=—50A
Output "L"-Level | vVoL(4) Vss52=—2.4V 1/0 port Vss?2 Vss? vV
Voltage loL=D.1mA +0.3 +1

Segment Driver Output Impedance
® CMOS Output Port Mode

Output "H"-Level | Vor(5) |Vsse=—2.4V Segment -1 —0.3 \Y
Voltage loH=—10A ~ PAD Nob2tob4 ~

Output "L"-Level | VoL(h) Vss2 =~2.4V QIPB4 pin No. (Vssz Vss? \Y
Voltage loL=100xA L 34t036 - +0.3 +1
Output "H"-Level |von(B) | Vss2=—2.4V Segment - -0.3 v
Voltage loH=— 5 uA — PAD No —

Output "L"-Level |voL(B) Vss2=—2.4V 38tod1, 44tob1 (VSSZ Vss? v
Voltage loL=20uA QIPB4 pin No. +0.3 +1

— 11t023, 25t033 —
®PCH Open Drain QOutput Port Mode

Output "H"-Level | Vor(5) Vss2=—2.4V Segment -1 —0.3 Vv
Voltage loH=—10A PAD Nab62tof4
Output OFF-State | Iorr Vss2=—2.9V [ QIP64 pin No.:| i uA
Leakage Current VoL=Vss2 34t036

® Static Display
Output "H"-Level | vou(5) Vss2=—2.4V 1 —(.2 \Y;
Voltage lon=—0.4uA All segments
Output "L"-Level | VoL(5) Vss2=—2.4V Vss2 Vv
Voltage loL==0.4pxA - +0.2
Output "H"-Level | Vor(7) Vss2=—2.4V —0.2 Y,
Voltage lon=— 4 xA COoM1
OQutput "L"-Level | vou(?) Vss2=—2.4V (Vssz v
Voltage lou=4 uA - +0.2

Continued on next page.
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Continued from preceding page.

Electrical Characteristics at Ta=-20 to +70C, VpDD=0V

Iltem Symbol} Condition/Terminal min typ max unit
e Duplex Displtay (1/2Bias, 1/2Duty)
Output "H"-Level | von(5) |Vss2=—2.4V — —0.2 v
Voltage lon=—0.4uA All segments
Output "L"-Level |voL(5) Vss2=—2.4V Vsse \Y
Voltage ) loL==0.4uA - +0.2
Output "H"-Level | VorI73 Vss2=—2.4V — —0.2 \Y
Voltage [OH=— 4 uA
Cutput "M"-Level | Vowm Veg2=—2.4V (VssZ/Z Vsse/e \Y
Voltage loH=— 4 uA COM1-2 —~0.2 +0.2
loL= 4 uA
Output "L"-Leve! | VoLi?) Vss2=—2.4V (VssZ v
Voltage loL= 4 uA _ +0.2
e 1/2Bias, 1/3Duty Display
Output "H"-Level | Vor'5) Vss2=-—2.4V -0.2 v
Voltage loH=—0.4uA All segments
Output "LU"-Level | VoL(5) Vese=—2.4V Vss? Vv
Voltage loL=0.4uA - +0.2
Output "H"-Level | Vor(?7) | Vvss2=—2.4V —0.2 v
Voltage loH=— 4 uA
Output "M"-Level | Vors Vsl —2.4V Vss2/2 (VssZ/Z Y
Voltage loH=— 4 uA COMI1-3 —0.2 +0.2
loL= 4 uA
Output "L"-Level | VoLi7) Vss2=—2.4V (Vssz v
Voltage lou=4 up +0.2
® 1/3Bias, 1/3Duty Display
Output "H"-Level | Vor’H) Vss2=—2.4Y 7 —0.2 \
Voltage loH=—0.42A
Output "M"-Level | Vom1-1 | Vss2=~—2.4V Vss2/2 Vss272 v
Voltage 1OH=—0. 4 uA All segments —0.2 +0.2
Vomi-2 | loL=0.4uA Vss? Vss? Y
—0.2 +0.2
Output "L"-Level | Vou(h) Ves2=—2.4V Vssd v
Voltage loL=0.4rA - +0.2
Output "H"-Level | VOHI7) Vss2=—2.4V - —0.2 v
Voltage loH=— 4 uA
Output "M"-Level | Vom2-1 | Vss2=—2.4V Vss2/2 Vss2/2 vV
Voltage loH=—4 xA COM1-3 —0.2 +0.2
Vome-2 | loL= 4 uA (VssZ (Vssz Y
—0.2 +0.2
Output "L"-Level | Vou(7) Vss2=—2.4V Vss3 \
Voltage loL= 4 uA - ( +0.2

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=-20 to +70C, Vpp=0V

ftem Symbol Condition/Terminal min typ max unit
Input Resistance |Rin1A Vss2=—5.0V """ tevel hold 10 45 150 | k&
ViN=0.8 V552 Tr, *1, Fig.3
Rin1B Vss2=—5.0V Pull-in "L" level 100 350 1000 | ke
ViIN=VD0D Tr, *t, Fig.3
RiNZ A Vss2=~5.0V Resistance for 100 350 1000 kQ
VIN=VS5S? INT pull-up
RingB Vss2=—5.0V Resistance tor 100 350 1000 | k&
VIN=VOD INT pull-down
RiN3 Vss2=—5.0V RES 10 20 50 | ke
VIN=VDD or Vss2
Output "H'"-Level | Vor(1) | Vss2=—3.5Vte ALM -1 —0.3 Y
Voltage —5 5V
IoH=—1.5mA
Output "L"-Level |[voL(1) |Vss2=—3.5Vto ALM Vss2 Vssg |V
Voltage —5.5v <+U.3 ( +1
loL=1.5mA
Output "H"-Level | VoH(2) Vss2=--3.5yto LIGHT, port P —1 —(0.3 A%
Voltage —5.5V
loH=0.5mA
Output "L"-Level |VoL(2) Vss2=—3.6Vio  LIGHT, port P Vss2 Vss2 v
Voltage —5.5Vv (+0.3 ( + 1
loL=0.7mA
Output "H"-Level | Vor(3) Vss2=—3.5Vte I/O port -1 —0.3 Vv
Voltage —5.5V
lor=—0.13mA
Output "H"-Level | Von(4) Vss2=—13.5Vto 1/O port ~0.6 —0.2 \%
Voltage —5.5V
loH=—"50uA
Output "L"-Level | VoL(4) Vss2=—3.5Vto  1/O port Vss?2 Vss? A
Voltage —5.5v <+0.3 ( +1
loL=0.13mA
Segment Driver Output Impedance
o CMOS Output Port Mode
Qutput "H"-Level | VoH(h) Vss2=—3.5Vto  Segment -1 —0.3 \Y
Voltage —56.6V PAD NoB2tob4
IOH=—15uA |:OIP64 pin NO.:|
OQutout "L"-Level | Vou(’) Vss?2=—3.5Vto 34t036 Vss?2 V552 Vv
Voltage —5.5v (+D.3 ( + 1
loL=150A
Ovutput "H"-Level | Vor(B) |Vss2=—3.5Vto Segment -1 —0.3 A
Voltage —b.5V PAD No
lor=—10uA 38tod1, 44t061
Output "L"-Level | Vou(6) |Vss2=—3.5Vto QIP64 pin No. Vss?2 vss2 |V
Voltage —6.5v 111023, 25t033 (+0.3 ( + 1
IoL=602A

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=-20 to +70C, Vpp=0V
Item Symbol Condition/Terminal min typ max unit

®PCH Open Drain Output Port Mode

Output "H"-Level | Vor(5) Vss?2=—3.5Vto  Segment —1 —0.3 Vv
Voltage —5.25V PAD Nob2to64
IOH=—15uA |:OIP64 pin No.]
Output OFF -State | lorr Vss2=—3.5Vto = 34to3b T wuA
Leakage Current —5.25V
VoL=Vss?2
® Static Display
Output "H"-Level | Vom(5) Vss2=—3.5Vto - : —0.2 Vv
Voitage —5.75V
: loH=—0.4.A All segments
Output “L"-Level | voL(H) Vss2=2—3.5Vto (VSSZ \
Voltage —5.95y +0.2
loL=0.4uA ~
Output "H"-Level | Von(7) | Vss2=—3.5Vto - —0.2 vV
Voltage —5.25V
IoH=— 4 LA COM1
Output "L"-Level | Vou(?) Vss2=—3.5Vto ( Vss? \Y)
Voltage —5.25V +0.2
loL= 4 uA -
o Duplex Display (1/2Bias, 1/2Duty}
Output "H"-Level | von(5) Vss2=—3.5Vto —0.2 Vv
Voltage —5.25V
loH=—0.4.A All segments
Output "L"-Level | Voi(5) Vgse=—3.5Vto (VSSZ \%
Voltage ~5 .25\ +0.2
loL==0.4uA —
Output "H"-Level | Vor(?) Vss2=~—3.5Vto = ~0.2 \Y;
Voltage —hH.25V
loH==— 4 pA .
Output "M"-Level | Vom2-1 Vsse=—3.6Vto (VSSZ/Z (VSSZ/Z \
Voltage —5.25V —0.2 +0.2
[OH=— 4 uA Ccom1-2
loL= 4 pA
Output "L"-Level | VoL(7) Vss2=--3.5Vto (Vssz v
Voltage —5.25V +0.2
loL= 4 pA -

® 1/2Bias, 1/3Duty Display

Output "H"-Level | Vor(5) Vss2=—3.5Vto —0.2 Y
Voltage —5.25V
lor=—0.4uA All segments
Output "L"-Level | voL(5) | Vss2=—3.5Vvto vss2 |V
Voltage —5.25V ( +0.2
loL=0.4uA —
Output "H"-Level | Von(7) |Vss2=—3.5Vto - —0.2 v
Volitage —5.25V
loH=—4 pA
Output "M"-Level | Vom2 -1 |Vss2=—3.5V to (VSSZ/Z (VssZ/E \Y
Voltage —5.95V -0.2 +0.2
loH=—4 pA COM1-3
o= 4 uA
Output "L"-Level | VoL(?) Vss2=—3.5Vto Vss?2 Y
Voltage —5.25V <+042
loL= 4 uA -

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=-20 to +70C, VDD=0V

Item Symbol Condition/Terminal min typ max unit

® 1/3Bias, 1/3Duty Display

Qutput "HM"-Level | Vor(5) Vss?2=—3.5Vto - —0.2 \Y%
Voitage —5.26V
lon=—0.4.A
Output "M"-Level | Vom1-1 Vss2=—3.5Vto Vsse/ 2 (VssZ/Z vV
Voltage —5.25V —0.2 +0.2
lon=—0.4.A All segments
Vom1-2 loL==0.4uA (Vssz ( Vss?e \Y
—0.2 +0.2
Output "L"-Level | vgL(5) Vss2=—3.5Vto Vss3 | VvV
Voltage _525\/ +02
loL=D0.4.A -
Output "H"-Level | Vor(7) Vss2=—3.5Vto —0.2 v
Voltage —5.25V
loH=— 4 uA
Output "M"-Level | Vom2-1 Vss2=—3.5Vto (VssZ/Z (VSSE/Z \Y;
Voltage —5.26V -0.2 -+0.2
IOH=— 4 uA COM1-3
Vom2-2 loL= 4 1A (VssZ Vss?e \Y
—0.2 +0.2
Output "L"-Leve! | Vou(?) Vss2=—3.5Vto Vssd \Y
Voltage —5.25V ('*'0-2
Power Supply toL=4 uA -
Leakage Current [ ILEK Vss2=Vss3=—4.5V Ta=25T 10 | wA
Input Leakage hN VssZz=—2.0to ViN=Vss2toVDD —1 1| A
Current —4.5V
Output Voltage Vss Vss?2=—2.9v -C1=C2=C3= —1.45 | —1.35 v
Vss3 Vssg=—2.9V 0.1uF —4.35 —4.1 V

fopg=32.768kHz
L Ta=25C Fig.7
Output Voltage Vss Ves2==—4.5V ~rC1=C2=C3= —2.25 —2.2 \Y;

Vss3 Vss2=—4.5V 0.1uF —6.90 —6.6
fopg==32.768kHz
- Ta=26C Fig.7

Supply Current [fop 1] Vss2=—2.9Vv rC1=C2=0.14F 3.0 5 | wA
Ta=25C HALT mode| Cl=25kQ
oD 2 | Vsse=—4.5V fopg=232.768kHz 10 20 uA

Ta=25T HALT model Cg=20pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,

others:Fig.4

Supply Current [lop 31 Vss2=—4.5V rC1=C2=0.14F 20 50 | A
Ta=25T Ci=25kQ
HALT mode fopg=65.536kHz

- Cg=10pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,
others:Fig.4

Supply Current oo 4l Vss2=—4.5V rC1=C2=0.1uF 100 300 | wA
Ta=25TC fopg=200kHz
HALT mode Cg=Cd=330pF
or 180pF
- Rf=1MQ Fig.6
Supply Current [top5 | Vss2=—4.5V -C1=C2=0.1uF 150 400 | wA
Ta=25TC fopg =400kHz
HALT mode Cg=Cd=100pF
or 330pF

-Rf=1MQ Fig.6

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=-20 to +70C, Vpp=0V

jtem Symbol Condition/Terminal min typ max unit
Supply Current llop 6Bl Vss2=—4.5V rC1=C2=0.tuF 200 500 wh
Ta=25C fopg=2800kHz
HALT mode Cg=Cd=100pF
LRf=1MQ Fig.6
Osciliation Hold | IvhoLo 1] | Ta=25TC rC1=C2=0.14F 2.0 5.5 V
Voltage Cl==25k2
fopg==32.768kHz
- Cg==20pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,
others:Fig.4
Osciltation Hold | IVHoLo 2! | Ta=25TC Cl1=C2=0.1uF 2.3 595 | VvV
Voltage Cl=25kQ
fopg=65.536kHz
Cs=10pF

Static:Fig.10, 1/3B. 1/3D:Fig.7,
others:Fig.4

Oscillation Start |Ivstt 1} Ta=25TC rC1=C2=0.1uF 2.2 vV
Voltage Cl=25k@ Fig.5
fopg==32.768kHz
~ Cg==20pF
Oscillation Start |lvstr?| Ta=25C ~C1=C2=0.1uF 2.6 v
Voltage Cl=25k2 Fig.5
fopg=65.5h36kHz
Ceg=10pF
Oscillation Start | Tstt Vss2=—2.9V ~C1=C2==0.1uF 10 [
Time Ta=25T Ci=25k@  Fig.5 _
Vsg2=—4.5V fopg=32.768kHz 10 s
Ta=25T - Cg=20pF
Oscillation Start | Tstt2 Vses2=—2.9V rC1=C2=0.1uF 10 S
Time Ta=25C Cl=25k@ Fig.5
VssZ2=—4.5V fopg=65.536kRz 10 S
Ta=25T -Cg=10pF
Oscillation Start |!Vstt4l Ta=25T - fopg=200kHz Fig.6 4.0 Vv
Voltage Cg=Cd=330pF or
180pF
LRf=1 MR
Oscillation Hold |I1VHoLod| | Ta=25C fopg=200kkz Fig.6 | 3.5 5251V
‘Voltage Cg=Cd=330pF or
180pF
LRf=1MQ
Oscillation Start | Tsttd Vssz=—4.5v fopg=200kHz Fig.6 50 500 | ms
Time Ta=25T Cg=Cd=330pF or
180pF
LRf=1MQ
Oscillation Start |I\Vstt5l Ta=25TC - fopg=400kHz Fig.6 4.0 \Y;
Voltage Cg=Cd=100pF or
330pF
- Rf=1MQ
Oscillation Hold  |IWHowo5l | Ta=25T fopg=400kHz Fig.6 3.5 5.5 \Y
Voltage {Cg=Cd=100pF or
330pF
. L Rf= 1 MQ
Qscillation Start Tstth Vss2 =—4.5V “‘f008=400kH2 Flg.6 30 ms
Time Ta=25C Cg=Cd=100pF or
330pF
LRf= 1 MQ
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Continued from preceding page.

Electrical Characteristics at Ta=-20 to +70C, VDp=0V

Item Symbol Condition/Terminal min typ max unit
Oscillation Start | |vstt6l | Ta=26C r fopg=800kHz Fig.6 4.0 vV
Voltage Cg=Cd=100pF

- Rf=1MQ
Oscillation Hold IVHOLD B! Ta=25T r fopg=800kHz Fig.6 3.5 5.5 Y
Voltage Cg=Cd=100pF
LRf=1MQ
Oscillation Start | Tstth Vss2=—4.5V  fopg=B800kHz Fig.6 30 ms
Time Ta==25T Cg=Cd=100pF
~Rf== 1 MQ
Oscillation 0P Vss2=—2.9V 10p terminal 10 pF
Compensation {for chip only}
Capacitance 10P Vss2=—4.5V  10p terminal 10 pF
(for chip only)
20P Vss2=—2.9V OSCOUT terminal 20 pF
20P Ves2=—4.5V OSCOUT terminal 20 pF

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO., LTD, its affilates, subsidiaries and distributors or any of

their officers and employees jointly or severally.

M Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO belisves information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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X1 51,82, S3. S4, M1, M2, M3, M4

0SCIN 0scouT ,

A'A'A Rl
0
ToTe -
Voo Voo Fig. 1 Ceramic Resonator Oscillation

Recommended Ceramic Resonator

Maker Murata Kyocera
Frequans HemType Number; Cg Cd Rf  [Type Number, Cg Cd Rf
200kHz CsSB200D 330pF 330pF 1 MQ KBR-2008 | 180pF 180pF 1 MQ
400kHz CsSB400P 100pF 100pF 1 MQ KBR-4008 | 330pF 330pF 1 MQ
800kHz CSB800J 100pF 100pF 1 MQ KBR-800H | 100pF 100pF 1 MQ
OSCIN  0SCOUT |
+—i0 | !
ca = Crystal 32k, 85k}
POFLAG

é) Vss2

Input Configuration of
S1 to S4, M1 to M4

I IC%

Voo

Fig. 2 Crystal Oscillation (32kHz, 65kHz) Fig. 3

I

.J:Cl 'L Cg
CupP2 Voo 0SCIN —I Voo L
e & OSCIN 4 —
CUPT puT  gspout T o— com OUT  pecouT __-,—:'
Vss1
v ]
C1=C2=0.1uF ss2 Vas2 Vss1

Fig. 5 Oscillation Start Voltage,
Oscillation Start Time,
Frequency Stability Test Circuit

Fig. 4 Supply Current, Oscillation Hold
Veltage Test Circuit

c2 I Ce 'L Cd J:Lm c2 I cﬂ,]_ l
or | LeuP Voo pSCIN :II-_CF - @ Mgy RH Yoo psoiN —3 -
ez = -+ T cup2 [oa)
L BUT - oscout T Tes Ut oscout] T
Vsl RI Vss1 Vss?
" Vss3 Vss2 Vssd BAK
1

C1=C2=C3=0,1x Cl=02=C3=0.1uF

Note: Conpect C3 at 1/Jblas mede.

Fig. 7 Supply Current, Oscillation Hold

Fig. 6 Oscillation Start Voltage,
Voltage, Test Circuit

Oscillation Start Time, Supply Current,
Oscillation Hold Voltage Test Circuit

Voo
M “
0.2%Vss2 cuP2 Voo oSCIN
\ <350% duty [
cuPt
_/ 0.8%Vss2 DUT  oscouT |—T -
Vssi
Ui Ves2
—_— V52 [— o

Input waveform (OSCIN)

Fig., 9 Supply Current, Oscillation Hold

Fig. 8 External Input Mode Voltage Test Circuit
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Ag Specifications ]

Absolute Maximum Ratings at Ta=25C, Vpp=0Vv

Item Symbol Condition/Terminal Rating unit
Maximum Supply | Vss) —4.0 to +0.3 Vv
Voltage Vss? —4.0 to +0.3 \Y

Vss3 {LCD lighting:1/3bias display} —5.5 to +0.3 vV
Vss3 {LCD lighting:Other than 1/3bias display) —4.0 to +0.3 v
Maximum Input Vi S$1-4, M1-4, I/OA1-4, V0B -4, (VSS1 to -+0.3 v
Voltage INT, TESTA(I/OA1-4, I/0B1-4 are in -0.3
the input moce.)] OF, OSCIN, RES, BAK
Maximum Output | Vout] ALM, LIGHT, P1-4, I/0A1-4, (VSS1 to +0.3 \Y
Voltage I/0B1-4, CUP2(I/OA1-4, I/0B1-4 —0.3 '
are in the output mode,) TEST, OSCOUT
Vout3 SEGOUT, COM1toCOM3, cupl Vssd to +0.3 \Y
Operating (—0.3 © '
Temperature Topr —20 to +65 T
'Is'te%?)g?ature Tstg —30 to +125 C

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

item Symbol Condition/Terminal min ] typ max unit
Supply Voltage Vss VBAK=Vs551 —1.65 —1.3 V
Vss2 —3.3 —2.4 v
Vss3 (LCD lighting:1/3bias display) —4.95 —3.7 \%
Vss3 [LCD lighting:Other than 1/3bias display} Vss3=Vss?
Input "H"-Level ViH S1-4, M1-4, I/0A1-4, 1/0B1-4, —0.2 0 \Y
Voltage INT, (I/OA1-4, 17081+-4 are in the
input mode,)
Input "L"-Level ViL S1-4, M1-4, I/0A1-4, /0B 1-4, Vssi Vsst | V
Voltage INT, (I/CA1-4, I/0B1-4 are in the (-}-0.2
Operating input mode.)
Frequency fopg Ta=-20to+65C 32 33 | kHz

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

item Symbol Condition/Terminal min typ max unit
Input Resistance | RiN1A Ves1=—1.55V, "L" level hold Tr 10 200 39)
ViL=Vss1+0.2V *1, Fig.1
RNTB Vss1=—1.55V, pull-down resistor 200 2000 | k&
*1, Fig.1
Rin2 A Vvss1=—1.55v, pull-up resistor for 200 2000 | ke
ViL=Vss1 INT
Rin? B Vss1=—1.55V, pull-up resistor for 5 50 | k«
ViH=VDD INT
RIN3 Vss=—1.55V, pull-down resistor 5 50 | kR
VIH=VDD for RES
Output "MH"-Level |von(1) | Vss1=—1.35V, ALM, LIGHT —0.65 , Y
Voltage loH=—2502A
Output "LU"-Level | Vou(1) Vss1=—1.,36V, ALM, LIGHT Vssi v
Voltage loL=2501A (+0.65
Output "H"-Level | Vor(2) Vss1=—1.55V, IVOAt-4, 1/0B1-4, —0.2 \Y%
Voltage lor=—20uA, P1-4
(I/OA1-4, 1/OB 1 -4 sra in the ovtput mode.)
Output "L"-Level |[Vou(2) Vss1=-—1.55V, IVOA1-4, I70B1-4, Vss Y
Voltage lon=20uA, P1-4, ("'0-2
(I/OA1-4, 170B 1 -4 are in the output mocs.)

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=25:+2C, Vpp=0V

Jltem Symbol Condition/Terminal min typ max unit
Segment Driver Output Impedance
®Static Display
Output "H"-Level | Von(3) | Vss!=—1.55V, SEGOUT ~0.2 v
Voltage lom=—0.4uA
Output "L"-Leve! | VoL(3) Vss!=—1.56V, SEGOUT (Vssz v
Voltage loL=0.4uA +0.2
Output "H"-Level | VoH(4) Vss1=—1.55V, COMI —0.2 \Y
Voltage loH=— 4 pA
Output "L"-Level | voL(4) Vss1=—1.55V, COMI Vss?2 Vv
Voltage oL=4 uh (-!—0.2
® Duplex Display (1/2Bias, 1/2Duty)
Output "H"-Level | VoR(3) Vss1=—1.55v, all SEGOUTs —0.2 \Y%
Voltage [OtH=—0.4LA
Output "L"-Level | vou(3) Vss1=—1.55V, all SEGOUTs Vss? A%
Voltage loL=0.4uA +0.2
Output "H"-level | Von(4) Vgsi=—1.56V, COM1 - COM?2 —0.2 \%
Voltage OH=— 4 A
Output "M"-Level | Vo Vs31=—1.65v, COM1 - COM2 (Vssl (VSS1 \%
Voltage loH="— 4 A, loL= 4 £A —0.2 +0.2
Output "L"-Level | voL(4) Vss1==—1.55V, COM1 - COM?2 Vss2 v
Voltage loL=4 uA +0.2
®1/2Bias, 1/3Duty Display
Output "H"-Level | VOH{3) Vsst=—1.55V,all SEGOUTs —0.2 Vv
Voltage loH=—0.4uA
Output "L"-Level { vou(3) Vas1=—1.55V,all SEGOUTs (VssZ \%
Voltage loL=0.4 A +0.2
Output "H"-Level | von(4) | Vss1=—1.55v, COM1 - COMZ2 - —0.2 %
Voltage OH="~ & LA COM3
Output "M"-Level | vom Vss1=—1.55V, CCM1 - COM? - (Vss1 (VsSl v
Voltage lon=—4 uA, loL= 4 uA, COM3 —0.2 +0.2
Output "L"-Level | vo(4) | Vssi=—1.55V, COM1 - COM2 - (VSSZ v
Voltage loL=4 uA CCmM3 +0.2
® 1/3Bias, 1/3Duty Display
Output "H"-Level |\ou(3) Ves1=—1.55v, all SEGOUTs —0.2 V
Voltage toH=—0.4uA
Output "M1"-Level| Vom1-3 | Vss1=—1.55V, all SEGOUTs (V551 .(Vssi \Y
Voltage loH=—0.4uA, loL=0.4+A —0.2 +0.2
Output "M2"-Level| Vom2 - 3| Vss1=—1.55V, all SEGOUTs (Vss? (v:ssz \Y;
Voltage toH=—0.4uA, loL=0.4uA —-0.2 +0.2
Output "L"-Level | Vou(3) Vss1=—1.5%Vv, all SEGOUTs V553 V
Voltage loL=0.4uA +0.2
Output "H"-Level | vVow(4) | Vssi=—1.55v, COM1  COM?2 - -0.2 V
Voltage loH=— 4 zA COM3
Output "M1"-Level| Vom1-4 | Vss1i=—1.55V, COM]1 - COM? - Vss 1 (Vss1 v
Voltage loH=— 4 LA, loL=4 A COM3 —0.2 +0.2
Output "M2"-Level| Vom2-4 VVss1=—1.55Vv, COMI1 . COM2 - <VSSZ (VSS'Z \Y
Voltage loH=-4 pA, loL= 4 pkA COM3 —0.2 +0.2
Output “L"-Level |VvoL(4) |Vssi=—1.55V, COM1 - COM? - <v553 Vv
Voltage loL= 4 uA COM3 +0.2
@ CMOS OQutput Port Mode
Output "H"-Level | Vox(3) | Vssi=-—1.85V  Segment —0.3 Y
Voltage loH=—3 uA PAD Na
Output "L"-Level | VoL(3) Vss1=—1.55V 38tod1. 44tebi Vss2 Y/
Voltage loL=3 uA QIP64 pin No. (+0.3

11to23, 25t033

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=25+2C, Vpp=0V

Item

Symbol Condition/Terminal min typ max unit
® Qutput Voltage
LCD Lighting: 1/3Bias Method
{doubler; Vss2 Vss1=—1.35V, fopg=32.768kHz —-2.9 \Y%
CltoCa=0.1uF Fig.7
(tripler? Vss3 Vss1=—1.35V. fopg=32.768kHz —3.75 \Y
C1toC4=0.1uF Fig.7
LCD Lighting: 1/2Bias Method
(doubler) Vss? Vss]=—1.35V, fopg=32.768kHz —2.5 \Y;
C1=C2=0.1uF Fig.2
® Supply Current (Backup flag is reset.)
LCO Lighting: | Ioo| Vss1=-—1.55V, HALT mode 3.5 uA
1/3Bias Display CltoC4=0.1uF, Cl=25kQ Fig.7
Cd=Cg=20pF, 32.768kHz X'tal
LCD Lighting: | oo Vss1=—1.55V, HALT mode 2.0 A
Other than C1=C2=0.14F, Cl=25kQ Fig.2
1/3Bias Display Cd=Cg=20pF. 32.768kHz X'tal
Oscillation Start ||vstt | Cd=Cg=20pF, Cl=25kQ Fig.3 1.35 \Y
Voltage Vss1 32.768kHz X'tal
Oscillation Hold ||VHoLpl Cd=Cg=20pF, CI=25k® Fig.2 1.3 1.6 \Y
Voltage Vss 32.768kHz X'tal
Oscillation Start | Tstt Vss1==—1.35V, Cl=25kQ Fig.3 10 | sec
Time Cd=Cg=20pF. 32.768kHz X'tal
850i”a“°“t' 0P External terminal 8 10 12 | oF
ompensation
Capacitance 20P OSCouT 16 20 24 pF

X1 81, S2, S3, 54, M, M2, M3, M4
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Li Specifications

Absolute Maximum Ratings at Ta=25:2C, VpD=0V

Item Symbol Condition/Terminal Rating unit
Maximum Supply | Vss1 Veak=Vss1 or Vss? —4.0 to +0.3 \Y
Voltage V55?2 —4.0 to +0.3 Y

Vss3 (LCD lighting:1/3bias display) —5.5 to +0.3 \Y%
Vss3 (LCD lighting:Other than 1/3bias display) —4.0 to +0.3 vV
Maximum Input Vin 1 10p, OSCIN VBaak \Y%
Voltage (—0,3 to +0.3
Vine S1-4, M1-4, I10A1-4, I/70B1-4, (VSSZ to +0.3 vV
INT, TESTA(I/OA1-4, 170B1-4 —0.3
are in the input mode.)
Maximum Qutput | Vout] TEST, OSCOUT VBAK i
Voltage (—0,3 to +0.3
Vout? ALM, LIGHT, P1-4, I/OA1-4, (VSSZ to 40.3 \Y
I/0B1-4, CUP?2 are In the outout —0.3 )
(I/OA1-4, I/0B1-4 mogey) = o 0¥
Vout3 SEGOUT, COM1toCOM3, CUP1 (VSS3 to +0.3 A
Operating -0.3 '
Eimperature Topr —20 to +65 T
orage _
Temperature Tstg 30 to +125 T
Allowable Operating Conditions at Ta=25:2C, Vpp=0V
Item Sy mbol Condition/Terminal min typ max unit
Supply Voltage VBAK -3.6 —1.3 \Y%
Vss2 VBak=Vs52/2 —3.6 —2.6 \Y%
(Backup flag is reset.)
Vss?2 VBAK=VS5S2 —3.6 —1.3 V
(Backup flag is set.)
Vss3 {LCD lighting:1/3bias display) —4.95 —3.7 A
Vss3 (LCD lighting:Other than 1/3bias display) Vss3=Vss?2
Input "H"-Level | vy S1-4, M1-4, I/0A1-4, 1/0B1-4, —0.4 0 V
Voltage INT, (VOA1-4, 1/081-4
are in the input mode.)
Input "L"-Level ViL S1-4, M1-4, IV0A1-4, 11081-4, Vss?2 (VssZ V
Voltage INT, (I/OA1-4, 1/0B1-4 +0.4
Operatin are in the input mode.}
Frequenty fopg Ta=—20to+65C 32 3 | Kz
Electrical Characteristics at Ta=25:2%, Vpp=0V
ftem Symbol Condition/Terminal min typ max unit
Input Resistance | Rin1A Vss2=—2.9V, "L" level hold Tr 10 200 | ke
Vii=Vss2+0.ay s Fig4
Rin1B Vss2=—2.9V, pull-down resistor 200 2000 | ke
*1, Fig.4
RiIN2A Vss?2=—2.9v, pull-up resistor for 200 2000 | k&
ViL=Vss?2 NT
Rin2B Vss?2=—2.9y, puti-down resistor 200 2000 | ke
ViH= VDD for INT
Rin3 Vss2=-—2.9Vv, pull-down resistor 5 50 | ke
VIH=VOD for RES

Continued on next page.
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Continued from preceding page.
Electrical Characteristics at Ta=25£2C, Vpp=0V

Itern Symbol Condition/Terminal min typ max unit
Output "H"-Level | Vou(1) | Vss2=—2.4V, ALM —0.65 v
Voltage lon=—250 A
Output "L"-Level | voL(1) Vss2=—2.4V, ALM ( Vss2 | v
Voltage loL=250A +0.65
Output "H"-Level | von(2) | Vss2=—2.9V, I/OA1-4, I/0B1-4, —0.4 %
Voltage lor=—40xA, P1-4

(1I/OA1-4, 1/70OB 1 - 4 sre in the outout mode.}
Output "L"-Level | VoL(2) Vss?2=—2.9V, I/0A1-4, I/0B1-4, (VSSE \Y
Voltage loL=404A, P1-4 to4
(I/OAL-4, 1/OB1-4 sre n the output mode.)
Output "H"-Level | Vor(3) | Vss2=—2.9V, LIGHT —15 Vv
Voitage for=—150uA
Output "L"-Level { VoL(3) Vss2=—2.9V, LIGHT (VSSZ Y}
Voltage loL=150uA +1.5

Segment Driver Output Impedance
e Static Display

Output "H"-Level | VoH(4) Vss2=—2.9V, all SEGOUTs —0.2 vV
Voltage loH=—0.4.4

Output "L"-Level | VoL(4) Vs52=—2.9V, all SEGOUTs Ves? | v
Voltage loL=0.4 A +0.2
Output "H"-Level | VoH(5) VssZ=—2.8Vv, COM1 —0.? \
Voltage lOH=— 4 uA\

Output "L"-Level | Vou(5> Vss2=—2.9v, COM1 1 (VSS2 Vv
Voltage loL= 4 uA +0.2
®Duplex Display (1/2Bias, 1/2Duty)

Output "H"-Level | vou(4) Vss?2=—2.9V, all SEGOUTs —0.? Vv
Voltage loH=—0.4pA

Output "U"-Level | Vo (4) Vss?2=-2.9y, all SEGOUTs (Vss2 \
Voltage JoL=0.4uA +0.2
Output "H"-Level | Vor(H) Vss2=—2.9V, COM1 - COM?Z —0.2 V
Voltage IoH==— 4 A

Output "M"-Level | Vom Vss2=—2.9v, COM1 - COM? (VSSZ/Z Vss?2/2 \Y
Voltage lon=-— 4 uA, loL=4 uA —-0.2 +0.2
Output "L"-Level | VoL(5) Vss2=—2.9V, COM1 - COM2 <VSSZ \
Voltage loL= 4 uA +0.2

® 1/2Bias, 1/3Duty Display

Output "H"-Leve! | vor(4) Vss?2=—2.9v, all SEGOUTs —0Q.2 Y/
Voltage loH=—0.4pA

Output "L"-Level | voL(4) Vss?2=—2.9Vv, all SEGOUTs Vss?2 \%
Voltage toL=0.4uA (+0.2
Output "H"-Leve! | Vor(5) Vss2=—2.9v, COM1 - COMZ? - —0.2 \%
Voltage loH=—4 uA COM3

Output "M"-Level | vom Vss2=—2.9v, COM1 - COM?2 - Vss2/2 Vsse/2 1 Vv
Voltage IoH=—4 uA, loL=4 uA COM3 ( —0.2 +0.2
Output "L"-Leve! | vou(®) Vss2=—2.9V, COM1 - COM? - (VSS? v
Voitage loL=4uA  COM3 +0.2

® CMOS Output Port Mode

Output "H"-Level | Vor(4) Vss2=—2.9v  Sesgment —0.3 v
Voltage IOH=—5 A PAD No

Output "L"-Level | Vou(4) |Vss2=—2.8V 38toal, 44tob1 (Vss? \
Voltage loL=5 uA FLP64 pin No. +0.3

11t023. 25t033

Continued on next page.
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Continued from preceding page.

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

Item Symbol Condition/Terminal min typ max unit

®1/3Bias, 1/3Duty Display

Output "H"-Level |von(4) | Vss2=—2.9V, all SEGOUTs —0.2 Y
Voltage ioH=—0.4uA

Qutput "M1"-Level| Vom1-4 | Vss2=—2.9v, all SEGOUTs (\/552/2 (VssE/Z v
Voltage lon=—0.4A, loL=0.4uA —0.2 +0.2
Output "M2"-Level| Vom2-4 | Vss2=—2.9V, all SEGOUTs (VSSZ (VSSE v
Voltage joH=—0.4uA, loL=0.4uA —0.2 +0.2
Output "L"-Level | VoL(4) Vss?=—2.9V, all SEGOUTs Vss3 V
Voltage ‘ ioL=0.4uA +0.2
Output "H"-Level | VoH(5) Vss2=—2.9v, COM1 - COMZ2 - —0.2 \Y
Voltage loH=—4 uA COM3

Output "M1"-Level| VOom1-5 | Vss2=—2.9V, COM] - COM2 - (V552/2 Vss2/2 Vv
Voltage lom==— 4 uA, loL=4 LA COM]J —0.2 +0.2
Output "M2"-Level| Vom2-5 | Vss2=—2.9V, COM1 - COM2 - (VSSE (VSSZ vV
Voltage loH=— 4 uA, loL=4 A COM3 —0.2 +0.2
OQutput "L"-Level | VoL(5) Vss2=—2.9v, COM] - COM? - Vss3 Y/
Voltage loL= 4 1A CcOM3 (+0.2

Qulput Voltage
L.CD Lighting: 1/3Bias Display

(halver) Vssi Vss?2=—2.9V, fopg=732.768kHz —1.35 Vv
CltoC4=0.1uF Fig.8

(tripler) Vssd Vss2=—2.9V, fopg=32.768kKz —4.1 \Y
CltoCa4=0.1uF Fig.8

LCD tighting: Other than 1/3Bias Display

(halver) Vssi Vsg2=-2.9V, fopg=232.768kHz —1.35 \Y
C1=C2=0.1uF Fig.5

Supply Current (Backup flag is reset.)

LCD Ligbting: llop! Vss?2=—2.9V, HALT mode 5.0 uA

1/3Bias Display CltoCa=0.14F, CI=25kQ  Fig.
Cd=Cg=20pF, 32.768kHz X'tal

LCD Lighting: |Ibol Vss?2=—2.9Vv, HALT mode 1.0 F772)

Other than C1=C2=0.14F, Cl=25kQ Fig.5

1/3Bias Display Cd=Cg=20pF, 32.768kHz X'tal

Oscillation Start |jvsttl VBak=Vss2, Cl=25kQ Fig.6 1.36 | V

Voltage Vss2 Cd=Cg==20pF, 32.768kHz X'tal

Oscillation Hold

E/Boltige \fllss2 IVHoLD( 11| VBAak=Vs52/2, Cl=25kQ Fig.5 2.6 36| V

ls reset) D Cd=Cg=20pF, 32.768KHz X'tal

(Backup flag IVHOLD(2}| VBak=V552, Cl=25kQ Fig.6 1.3 36| V

is set.) Cd=Cg=200F. 32.768kHz X'tal

Oscillation Start | Tstt VBak=Vs52=—2.9V, Cl=25kQ ,Fig.6 10 | sec

Time Cd==Cg=20pF, 32.768kHz X'tal

Oscillation 10P External terminal g 10 12 | pF

Compensation 20P 0SCOUT 15 20 24 | pF

Capacitance
X1 S1, $2, 83, S84, M1, M2, M3, M4

No. 3341-30/31
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Fig, 1 St-4, Mi-4 nput Configuration

O ﬁ g

Fig. 3 Oscillation Start Voltage,
Oscillation Start Time,
Frequency Stability Test Circuit

voo oscm_z ~
]
T
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Om-g(cplpz DUT OSCOUT
V551
¥552
— 1

Fig. 5 Supply Current, Oscillation Hold

Voltage Test Circuit
I)p'LI l

|
CI_I_O.IU
cul voo C5C IN

P

0)u

sk L OUT  oscour| =
Yss) ¥SS2

Fig. 7 Suppty Current, Oscillation Hold
Voltage Test Circuit
20p_L

[
‘Jf‘.JB'_‘_"r__cum VD osc Nl

c2 85 T
1 0 hujcuP2 DUT 05C OUT
; VSS 2 ¥SSi

¥553 BAK

Fig. © Supply Current, Oscillation Hold
Voltage Test Circuit

1 é:% I ZUP'I l l
NI
e cup1 VDO ca
By osonf— | 163,
CcurP? ==
VvSS1 0sC OUT——]_
V333 VSS?2

Fig. 2 Supply Current, Oscillation
Hold Voltage Test Circuit

. 1 =L
0.du YD
. Low|Cur! o O5C IN —;
‘r_c? curz  OUT oscour| 5 I
vss2 VSs)

Fig. 4 51-4, M1-4 Input Configuration

>

¥sS52

Fig. 6 Oscillation Start Voltage
Oscillation Start Time,
Frequency Stability Test circuit

20p
VOO goc mnf—F L
cuPl =
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| R

Fig. 8 Supply Curient, Oscillation Hold
Voltage Test Circuit
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