Ordering number : EN3341C

CMOS LS|

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 ports, 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 electronic 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 . Vs52=-4.0 to -5.5V 200kHz Ceramic oscillator
EXT-V 61us Vss2=-2.3 to -5.5V 65kHz Crystal oscillator
EXT-V 122us, 244pus Vss2=-2.0 to -5.5V 32kHz Crystal oscillator
Li 122us, 244us Vss2=-2.6 to -3.6V (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 LC5800 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 LCS5851N 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) ..... Ag specifications (1.5V supply)
1.5uA (typ) ..... 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)

Control output terminal: 2 pins
- The LCD panel 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 osciltation 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.

- 8 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 cycle.
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Application Development Tools
+ Relations between power specifications for cycle time and evaluation chip

Power Specification Evaluation
Cyole | Oscillation| A9 Specification | Li Specification EXTV Specification | “'yP
Time |Frequency oo typ) ton(typ) loo(typ) ioo(typ) | Evaluation
U U U
0 asv| % pev| Y sov| Y | s.0v | chip Board
10usec BO0KHz X — X - be — O Evaluation
20 usec 400kHz | X - X - X — o Egispggsw
Blusec | 65.5%kHz | X — X - O | 10~40eA | O | 20~80uA ig . 1iation
122 usec | 32.768kHz O 4 ~20uA O 2 ~20uA O § ~35uA O 15~80uA | Chip Board:
244 usec | 32.768kHz O 2~ 6 uA O 1~ 4 uh 9] O TB5851

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

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

- Software support tool
Cross assembler and mask option selection program for MS-DOS based system
(1} Cross assembler
(2) Mask option selection program

Hardware support tool
(1) Evaluation chip
(2} Mask option controller
(3} Evaluation chip board
(4) Evaluation board
(5} Control ROM

Development support tool system

64PIN

ST

LCD pan=)

'

Display lamps

Swltch positions

g g
Q

:LC5E851. EXE
:SUBB51N, EXE

:LC5895HII
:DCB-1A

:TB5851

:EVA-520 (EVA-510)
:SCR5851

LPT

Serial interface

RS-232C

EVA-520
(EVA-510)

EVA chip
socket

Note: These cables must not be connected
on the cross or reversely.

T

AIER

Person

W27

al computer

{MS-DOS based system)
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Equivalent Circuit Block Diagram

‘ (/0 Bus 4bit )
4 ™
Y —
1/0B
RAM 2 PC
/0B ~1/084 eaxati |5 STSI ST ROM
s TKX15 bt
Port < o —TEST STACK2
/|_70A FZ| F1{FO STACK3
STACKA
(/OA 1 ~1/084 w [‘H
s P 5 o] N L [l :
PI~P4 CNT GT:(CTLS) -l __%\,F

System bus 15bit

Buffer

INT

2/
77 <>

= = [p—

Predivider
s 15data (]5 Steps) HALT

MI~Ma | M . 1
=

Port M

‘:’>[ Port S sgrr SgF|S?F|BCF ngl 1¢5 Ing|sch ALARM ‘:': .
S1~54 STS2 1 sTs3 Control C‘ -
4 L 40 — ]
1
10 H¢ :
TESTA O—— —_'— > osc [OSC ouT
Segment F'I_.A ] L o
cuPl O— (Mask option) ™ {6bit) 0SC IN
CUP2 O— -J\l' .
RES  Omme [ LGD driver J '._:.?:DD
' LIGHT sS4
Control -—0 Vss52
5 0 V353
ALARM LIGHT ~-—0 paK
AC : Accumulator CF : Carry flag
ALU : 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
STSt : 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

Unit { capacitance: F)

(1) Typical application circuit for the {2) Typical application circuit for
Ag specifications the Li specifications
(1/3 bias - 1/3 duty) (1/2 bias - 1/3 duty)
P GOM LcoD =1 COM1 Lco
P2 coM2 5 T
lP3 COM3 (% bias 4 duty) pg gguj (g bias 14 duts}
P4 P4
25X 3 =75max 253 3 =75max
M1 SEG i 3EG
ouT ouT
M2 M2
M3 segment M3 aif;:?;
aulpuls
Ma 25 max Ma 25max
kay malrix VoD _]_ key malrix ¥DD _I_ '
1.5ViAg) 0.1y l
o —s V581 T —5 ———{5 V551——T = oV
2.t 52 resTA—1 & o sz r
0 53 0.1 Ey 53
o 54 v8S2 i} ) I~ S 552
TESTA
—==11/0 41 0.1y —i 0 Al
———I0 A2 VB33 {} — {ipAz  ¥553
—l /0 A] e O A2
—— 110 A4 CUP} ——10 A4 CUPI[—
il L.y 0. 1p
= 0S¢ v CUP2 e 05¢ N oupg|l— T
B3 .78k H [][] 3 2. 768kHz ﬂ[]
F———qosc o F——Hoscour
*J .
. fue ALM AAA e aLv
—_—— 170 B
e 140 B2 —1 08!
— lwoB3 ——ioB2
— 170 B4 —1 083
—{ropB4
L —¢ o———RES
o——pes LIGHT fomeme N ——— LIGHT | Apfy—o]
J__— BAK
T 0.1p
INPUT OUTPUT PORT 1O A1~4.1 0 B1~4
INPUT PORT S1~4, Mi~d
OUTPUT PORT Pl~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 (g bias 3 duiy
170 A4 25X 3 =75max
SEG
it ouT
M2
Segmenl
M3 OU!'DUI
M4 25max
Key marrix vbOD T
.1
b —— 51 vss) —J TV
5% $2 BAK
5 o 53
54 V$52
TESTA -
DATA =
[ vSSa
CE P3
oL P4 cueI—
sTouT A1 osc i gupzp—T O W
=
LM7000 _ T—oscouT UEI
7] .
—wop
— | &Hr ALM _m_—
B T
STRO 110 gw
—{ 10 B2
T oMk = —{ 10 B3
T — 10 B4
1 RES gt e
ov
A E T

Unit { capacitance: F)
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Terminal Description

Terminal |input/ Circuit
. Function Option fter R
Name Output Configuration P Status after Reset
Used as the reference clock and Bystem | () Terminals tor crystal oscillator
QSC IN Input elock, {(XT option)
(@ Terminals for ceramlc resonator
esciftator (CF option}
The CF option is svallable only
QOSC QUT {Output for the EXT-V specitication.
Used as an oscllintion phase cempensating
VDo capacitor by connecting it to QSCOUT or
QSCIN.
10P o Used lor chip only,
10p
Voo Input-only port, Selection of "L" level Hold Tr, Transistor for pull-down
51 5 Contains a @10{32ms), P8 (Bms} or @6 (2ms) [ Chatter-removal time is gither @10, [ resistance Is ON.
52 § chatter-roemeval circuit. (PLA mask option) | @8 or @6.
Input - *The vatues are for 32.76BkHz crystal oscil- | N indicates the output at the Nth
53 —8 Jation, step of the frequency divider
54 ‘ ® = eireuit,
voe Input termingls tor writing data in RAM. Selection of "L" level Hold Tr, Translstor for puli-down
M1 g resistance Is ON.
M2 Input 8
npu
M3 P -
]
M4 (g% ¥
voo Input/outputl port with mode switched by Input moda
140 Al ltr_nstructlons 10 pertorm the following opera-
1on5;
I¥0 A2 Input/ v D Irput port: Writes data In RAM.
on
1/0 A3 Qutput — @ Output poct: Outputs data from RAM.
170 Ad
—
VoD Qutput-only port "H™ or "L" outpul {not
P1 tixed),
P2
Output
P3 P
P4
voo Control Input port for external Intecrupt | (D Puli-up resister
&L requast. @ Pull-town reslstor
INT Input @ Fall trigger
I @ Rise trigger
(-} supply voltage terminal for the logic Backup flag is set/reset
seclion of LS| circult. depending on the power
BAK In tha LI epecilications B capacltor |s source opticn,
provided between BAK and VDD to prevent
malfunction al the legic sectlon,
VoD Output-only port. "L" output
Suitable for delivering signal to drive
high-current driving,
LIGHT Output
Qutput-only port. @ Modulating signal (4kHz, 2kHe, | "L" cutput
voo Able tooutput AkHz-2kH: or 4kHz2 - 1kHZ modu- Nonmodulation)
lating signals according to instructions as | @ Modulating signal (4kHz, kHz,
ALM Output :}_ well as nonmodulating signals. Nonmodulation)
*The value Is for 32.768kH: crystal oscil-
lation.
System reset terminal.
Voo Sets the program counter to address 00,
"H" level signal should be ingut more than
200ps in the stable oscillation state.
Input
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Terminal | Input/ Circuit , .
Mame OStput Contiguratian Function Option Status after Reset
Voo {+) supply voltaps terminal,
{-} supply voitage lerminal,
« Connection of external device varies ac-
cording to the mask option: The (-} [ (D Ag speclifications
Vs53 terminal is connected to Vs for the Ag | @ LI specilications
Vssz speoilications. @ EXT-V mpecillcations
Vss) The (-) terminal is connected to Vgsg for
other specifications,
+ Terminals other than the (-} terminal are
used as the source supply for the LCD
drive,
CUR1 Connection terminals for voltage doubler
CUP? (halver} capacltor.
Output terminals for commoen plate of LCD |(D LED driving specitication
panel, + Statlc
Use ol terminals varies. « 1/2blas-1/2duty
+ 1/2pias-1/3duly
VDO - 1/3blas- 1/ dduly
Static | Loduty | 1Aduty | |@ Alternating Irequency specifi-
- catlon (The following values are
COoMm1 - cOMI 0 O o for the 32.768KMr system clogh.)
COomMp Output v$s3 COMm2 — 0O [e) . ;g:z
COmM3 COM3 — — o) o
Vs Trasioat | azHz% | 3pkz e | 432k
* The values are for 32.768kHI crystal
oscillation.
* 1/2 or double of the freguency can be usad
depending on tha PLA.
LCD panel segment output terminal, @ Cuiput tor LCD Full ighting (for LCD)
- The terminal can be switched to the out- @ CMOS output port "H" lavel [(encept for
put-only port by musk oplion (See the | (D Pch open drain output port LCD}sACTIVE state
Option Instruction Sheet for the terminals | Options (D, (@, and(@Dcan be select-
voo to be used.) ed In bit wunits,
— « Durlng the LSl system reset, the statlc
Seament lighting signal Is led to COMI to COMJ
_S ang to each of the LCD segment outputs,
driver — snd all LCD panel tagmeants po on,
(o | Qutput » The segment PLA system is used to provide
nly
f ] any layout of the LCO panel,
or . = * The values are for J2.760kHr crystal
termi- vest oscHtation,
nals) vss2
¥553
LCO parel segment output terminal, @ Cutput tor LCD Full lighting {for LCO)
+ The terminal can be switched to the output | @ CMOS output port "H" lavel {except for
port by mask option, Options (D and @ can be selected In LCD)=ACTIVE siate
= It the LS| system Is resel, Lhe statlc |bit units,
voo tighting signal Is fed to COM1 to COM3J and
- to each of the LCD segment outputs, and
all LCD parel segments po on.
Se_gment — - The segment PLA system I used to provide .
driver Qutput any layout of the LCD panel.
(FOI’ - . Thel values ara for 32.768kHz crystal
other oscillallon.
V551
i- ¥552
termi vl
nats)
Iggl Terminals tor test (nol used by the users)
TEST
TESTA Terminal for Lest apply (-} voltage.
(Voo? Auxiliary supply voltage terminal, Do not

use the terminal.

Remarks: do Ag specifications: Vssi

Li specifications, EXT-V specifications: Vgg2
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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
52
S1
{Voo)
0SC-IN
10P
0S¢ OUT
COMI

SEGMENT

TEST
TEST

Package Dimensions 3057
{unit:mm)

200
14.0

20.0
14.0

16

SANYO : QIPE4A

- M N e )N
mmmmmq««
I3vssoagEdeseeeese
O OD00D0DDOoOo0ooDoOoooooooo gl voar
a 20 10 Olss3
[m] 0|54
O30 O | LIGHT
m] O | ALM
O O { vss2
(] O | Vssl
[m] 0 | BAK
[m] Pad No 10 | Voo
m] -+ O | vss3
o oo O | comz
D 0 {COM3
[m] 0
40 m]
a o
| 50 60
0 COoODOOoOOoDOCcCocOoOOoOoo0ooOoaQ
e
SEGMENT

Package Dimensions 30268
(unit:mm)

19.6
4.0

0.8 0.

2

bl

19.6
14.0

(LEAEIOTA

13
2
— |
—_——
——
———
 — |
—
———
—
—
—
_
m—
_
i |
=

215

i

SANYO ! QIPEBAB T

17

Please contact your local Sales Representative if you plan to use the QIP64B.
(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

B4Pin No. No Name x{um) | y(em) [B4PIn No.| Na Name x(am) | y(um)
40 1 | -vop 1728 105 - 3 | 10P —1728 105
M 2 | BAK 1728 285 9 36 | OSC-OUT —1728 -7
a2 3 | Vssi 1728 465 10 37 | comi —1728 | —255
4 4 | Vss? 1728 645 1 38 | SEGN —1728 | —461
a1 5 [AM 1728 825 12 39 | SEGD2 —1728 | —641
65 1 g | LIGHT 1728 1005 13 40 | SEGO3 —1728 | —821
B 7 |34 1728 1185 14 41 | SEG04 —1728 | —1001
47 1 8 |S3 1728 1385 - 42 | TEST —1728 | —1365
89 |1/ AT 1728 1545 - 43 | TesT —1728 | —1545
49 |10 | I/0 A2 1428 1545 15 44 | SEGOS —1399 | —1545
50 | 11 | 1/O A2 1248 1545 16 45 | SEGOS —1218 | —1545
B 12 | 10 A4 1068 1545 17 4 | SEGO? —1038 | —1545
52 13 | 1/0 B1 888 1545 18 47 | SEGUS —858 | —1545
53 14 | 1/0 B2 708 1585 18 48 | SEG09 —678 | —1545
54 15 | 1/0 B3 528 1545 20 49 | SEG10 —498 | —1545
85 | 16 | 1/0 B4 348 1545 21 50 | SEG11 ~38 | —1545
8% | 17 |RES 166 1545 22 5 | SEG12 —138 | —1545
6 1 18 |INT 14 1545 23 52 | SEG13 42 | —1545
88 | 19 | P1 —196 1545 25 53 | SEG14 222 | —1545
89 1 20 |P2 —376 1545 26 5 | SEG15 a02 | —1545
80 | 21 |P3 —556 1545 27 85 | SEG16 582 | —1545
B 1 22 | P4 —736 1545 28 5 | SEG17 72 | —1545
62 1 23 | WM —918 1545 28 57 | SEG18 64z | 1545
63 24 | M2 —1096 | 1545 30 58 | SEG1% 1122 | —1545
64 25 | M3 —12% 1545 31 59 | SEG20 1302 | —1545
1 2% | M4 —1456 1545 32 80 | SEG21 1482 | —1545
2 27 | TESTA —1728 1545 33 B1 | SEG22 1662 | —1545
3 28 | TEST —1728 1365 34 62 | SEG23 1728 | —107%
4 29 | CUPT —1728 1185 35 63 | SEG24 1728 | —821
5 30 | cup? —1728 1005 36 64 | SEG25 1728 | —641
3 3| s2 ~1728 825 37 65 | COM3 1928 | —435
7 2 |31 —1728 645 38 66 | COM?2 1728 | —255
- 33 | (Vop) —1728 455 39 67 | Vss3 1728 —75
8 3 | 0SC-IN —1728 285

+ Pin 24 on the QFPB4 (QIPB4) 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 QFF64 (QIP64) package on the hoard, do not dip it in solder.
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Oscillation Circuit Options |

Unit { capacitance: F)

Option Circuit Remarks
XT oscillation VoD « The 10P terminal can be used only for chip
(32.768kHz) 0S¢ selection,
Cq N L_Q.J BAKFLAG
|'>° ouT
=
056 Ri Voo
ouT
. Rd —
' 10P 10p 20p
O Y
XT oscillation Voo + The 10P terminal can be used only for chip
(65kHz) 0sC selection,
c BAKFLAG . .
p s I>"L ouT Used for the cycle time 61u version,
=
06 Al Voo
ouT
]
: Rd 10P 10p 20p
? — O
— 1
CF oscillation o 0SC IN
ouT
[ Eé i
Cd | R1| OSC OUT
Input Port Options—l
Option Circuit Remarks
Hold Tr . The Hold Tr option is used to reduce the
current required, for example, for a
D {>c pushbutton switch for S1, and a slide
N N |___| switch for S2.
: <| For example, the "L" level signal can be
N 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.
Open Pull-down Tr can be used as a pull-down
resistor,
Pull-down Tr can be set to ON/OFF by
N Jb—— POFLAG software.

"L" level Hold Tr can be selected for ports 51 to S4 and M1 to M4,

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

@25 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 period 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 @N indicates the output at the Nth step of the oscillator frequency divider circuit. If a

32.768kHz oscillator is used,
@6...About 2msec,
@8...About Bmsec.
@10...About 32msec.
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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 Qutput 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.
CMOS output port |+General-purpose CMOS type output port
Pch open drain *General-purpose Pch open drain type output port
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)

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 } Data Bus (DBUS)
@ il Segment PLA Circuit {SPLA)
2<i \ 3 §
rogranm Control Cata 855 = 2z Lco
Mamory Cireuit Memory| ez o3 o Fanel
ROM) (cTC) (RAM} 2.3 0§ 2
82| /195 /| 8
Ha 0

)

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.

Qutput Port P

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

| o L_T1 M1 I M, 711 I

l——@——]——@—sr—}—@-|-—@—-I—@—L—@—J—a—-{——o———@—{—a»—-}-—@——I-—@——l
AC=0 AC=5 AC=2 AC=1

P1 Ny JTHIL O Tor DATAS \| Bt 1 for DATASS foirg o\ [Pt 9 for PATAS

R — ! A .

I —— Y t “_

" L L - 1 n

t=:|'::-f_8 Te: Cycle Time
D, D cevreeenen Initial processing for serial data transfer.

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

The following frequency divider output can be used directly as alarm output:

1) Output signal either at @3, @4 (or @5)

2) Any combination output signal at @10, ¢11, @12, 313, @14 and P15.

3) Modulating output signal of 1)
These signals can be output by sof

or 2).
tware.

@ 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 [

LLCD Driver

)

P

Vss1 V552 Vssa

LCD Driver

I I |
< Input/ =) —
| Output Internal
: Circuit } Logic
Vss) [} | |
(=BAK)
Li specifications {3V supply)
voo L1 I |
o Input/ : :
Output lnternal
Circuit <:: Logic

=

Vss2 D——I

Bak [(J—

=

V551

b

Vss2  Vss3

The BAK terminal is connected to Vss1 or Vgs2 by software.
It is, however, connected to Vgs2 after the initial clear is issued.

EXT-V specifications (3 to 5V sup

ply)

voo T}

[ |
Olert:E/t Internal
—Jcircuit <: Logic

LCD Oriver

Vssz [}

(=BAK)

—

Vsst

P

Vss2 V553
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» The level of voltage applied to BAK is shown below.

Power BAK terminal level )
source Normal Input/output * Selatlons between
option mode Backup mode| port SS1,Vs52, and Vssg

Ag Vsst Vssi VDO-VSS1 V8sea=Vss1 X 2

Li Vsst Vss? VDD-VSS2 Vss3=Vss? {other than 1/3bias)
EXT-V Vss? Vss? VDD-VS82 Vss3==Vsst X 3 (13bias)

* 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

Voo

N

L i

BAK
Vssz

~
!

!

Initial Backup
clear flag tiag: toad/
reset set ON time

Heavy Load Operation Timing

Backup Heavy Battery
recovery Backup flag

|

reset

+ 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
Li specifications

To shorten the oscillation start time of the crystal oscillator circuit.
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.

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

Operation of Backup Flag at Initial Clear Mode

3)

unnecessary to set the backup flag.

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

s
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Resetting Internal Logic

There are three functions for resetting internal logic:

1. On-chip power-ON clear function ... Use -of this option can be determined by the mask option.
2. Reset terminal RES , . . .

. d k t .
3. Simultaneous operation of S1 to 54] Either option 2, or 3. can be specifie {mask option)

These reset functions are explained below.

1) Built-in power-ON clear circuit
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 to
chatter.

b} Malfunctions 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 81 to S4 | o

RES Power-0N @ NORMAL
clear | \ACTION
0 f circuit —r_\-l— "

V552 or VSS1 Initial clear signa! GE-S:‘\INI_”B'T
or Vgsiy

To logic unit of
microcomputer
{reset signal}

#15

The built-in power-ON clear function in LSl ¢ircuits may not work under certain power-rise conditions.
Use an external reset switch (the reset terminal or simultanecus operation of S1 to S4).

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

1 Oscillation must be normal.
2 The "H" level signa! must be applied for more than 20Cus.

An example of the reset circuit is shown below.

] Voo
Supply
Voltage
]- o RES
x - LCEB51N
DS448 or
preventing
spike
pulse Vssz
0 |

Reset release

51
res [} S00ms after resel release ' %1 : 500ms is for 32.76BkHz OSC

05C-0UT ||IIIIIHIIIIIIIIIIHMIIIIIIIIIIIIIll!IIIIIHIIIHIIlIIIIIIIII||I|IIIIIIIIIIIIIIIIIIIIIIIIIHIlIllIIIiillIIIIIIIIIIIIIIIIIHIIIIIIIlIIIIIIliIIIIIII
Program counter =———————PpPC=0 :’.. +1 X +2 X +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 §1 to 54, |f 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 -1/2Duty
+ 1/2Btas-1/3Duty
+ 1/3Bias-1/30uty
« NON USE

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

LCD frequency

* SLOW (0OSC/2048)
«TYP  {(0OSC/1024)
* FAST (05C/512)

"L level S5 PORT
HOLD Tr (51—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 (0QSC/256)
* FAST (0SC/64)

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

External reset

+ RES terminal
+ Simultanepus operation of 51 to 54

Internal timer clock

* SLOW (QSC/5812})
* FAST (0OSC/8)

ALARM signal modulating
reterence frequency

+TYP (0OSC/8, OSC/16)
+ SLOW (0SC/8, OSC/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 (CSC/8)
* FAST (0SC/4)

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

Absolute Maximum Ratings at Tas25C, VDD=OV

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

Vss3 —8.5 to +0.3 Vv
Maximum Input ViNT Vss? v
Voltage (_0.3 to +0.3
Maximum Output | VouT! ALM, LIGHT, P1to4, CUP2, (VSSE to +0.3 Vv
Voltage OSCOUT, TEST, I/0 Al-4, 170 —0.3 '

81-4,(1/0 A, I/O B: output mode.)

Vour? SEGOUT, COM1-3, CUP1 Vss3 to +7.3 vV
Operating —0.3
Temperature Topr —20 to +70 C
Storage Temperature Tstg —30 to +125 T

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

{tem Symbol Condition/Terminal min typ max unit

Supply Voltage Vssl - —5.5 —=1.3 Y
Vss2 32kHz crystal mode —5.5 —2.0 vV
Vss3 - —8.25 —z.0 v

Supply Voltage Vss = —5.5 —1.3 v
Vss? 65kHz crystal mode —5.5 —¢.3 Y
Vss3 = —8.2% —2.3 v

Supply Voltage Vssi - —5.5 —1.7 \
Vss?2 External input mode —-5.5 —3.5 v
Vssd - —B8.25 —3.5 Y

Supply Voltage Vss = —5.5 —2.0 Y,
Vsg2 CF mode (200kHz,400kHz,800kHz) —5.5 —4.0 A"
V553 - —8.25 —4.0 A

Input "H"-Level ViH 1 — ) , 0.3X .0 v

Voltage All Input terminal (Vss2 .

except OSCIN
Input "L"-Level Vil - Vss? 0.7x% v
Voltage Vss?
" u

U:gt:;geH Level ViHz OSCIN tgrminal. . (352;; 0 v

Input "L"-Level [VIL2 | externat input mode Vss? 0.8x | V

Voltage Vss?

Operating fopg Vss2=—2.0to OSCIN/OSCOUT 32 66 | kHz

Frequency —h.5v  32kHz crystal, Fig.2

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

Frequency —5.8V  B65kHz crystal, Fig.2

Operating fopg3 Vss2=—3.5tp OSCIN, external 32 220 kHz

Frequency —f.5y  input, Fig.B

Operating fopg4d Vss2=—4.0to OSCIN/OSCOUT 180 200 220 kHz

Frequency —5.5V CF 200kHz, Fig.1

Operating fopr Vss2=—4.0to QSCIN/OSCOUT 360 400 440 kHz

Frequency —5.5v CF 400kHz, Fig.1

Operating fopgB Vss2=—4.0to OSCIN/QSCOUT 720 80O 810 kHz

Frequency —5.5v CFB00kHz  Fig.1
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Electrical Characteristics at Ta=-20 to +70C, Vpp=0V

Item Symbol Condition/Terminal min typ max unit
lnput Resistance | RiNTA Ves?2=—2.9V """ level hold Tr 10 200 kQ
Vin=0.8 - Vss2 *1, Fig.3
ANIB Vss2=—2.9V "L" level pull-in 200 700 2000 | ke
ViN=VDD Tr *1, Fig.3
RinZA Vs52=—2.9V Resistance for INT 200 700 2060 kQ
ViN=Vs52 pull-up
Input Resistance |RiNZB Ves2=—2.9V Resistance for INT 200 700 2000 kQ
VIN=VDD pull-down
RIN3 Vss2=—2.9V RES 5 50 k&
ViN=VDD or Vss?2
Cutput "H"-Level | Vowr(1) Vss2=—2.4V ALM —1 —0.3 \")
Voltage IoH=— 1 mA
Output "L"-Level | VoL(1) | vss2=—2.4v ALM (VSSZ Vss? v
Voltage loL=1mA +0.3 +1
Qutput "H"-Level | Vor(2) Vas2=—2.4V LIGHT, port P -1 —0.3 v
Voltage loH="--0.3mA
Output "L"-Level |VoL(2) Vg2 ==-2.4V LIGHT, port P Vss2 Vss2 Y
Voltage loL=0.5mA +0.3 + 1
Qutput "H"-Level | Vor(d) Vsse=—2.4V /0 port — 1 —0.3 vV
Voltage loH=—0.1mA
Qutput "H"-Level | von(d) VssZ2=—2.4V /O port —0.6 —0.2 Y
Voltage loH=— 50 A
Output "L"-Leve! | voL(4) Vss2=—2.4V /O port Vss?2 V552 v
Voltage loL=0.1mA +0.3 +1

Segment Driver Output Impedance
® CMOS Output Port Mode

Cutput "H"-Level | Vou(5) Vese=—2.4V Segment — —-0.3 v
Voltage loH=—104A ~ PAD Nab2toB4 -~
Output "L"-Level | vor(h) Vss2=—2.4V QIP64 pin No, (VssZ Vss?2 Vv
Voltage loL="100uA L 34t036 - +0.3 +1
Output "H"-Level |von(6) |Vss2=—-2.4V  Segment -1 -0.3 Y%
Voltage loH=— 5 pA — PAD Mo .
Qutput "L"-Level | vgo(6) |Vss2=—2.4V a8tod1, 44t061 (Vss? Vss? \Y
Voltage loL=20uA QIPB4 pin No. +0.3 +1

— 11t023, 25to33 -

@ PCH Open Drain Qutput Port Mode

Output "H"-Level | Vor(5) |Vss2=—2.4v  Segment -1 —0.3 v
Voltage loH=—10A PAD Nob2tob4
Output OFF-State | Iore Vsgg=—2.9V l: QIP64 pin No.:| i uA
Leakage Current VoL=Vss? 34t036

® Static Display
Cutput "H"-Level | Vor(5) V552 =—2.4V 1 —0.2 v
Voltage loH=—0.4uA All segments
Output "L"-Level | VolL(5) | Vss2=—2.4V Vss? \
Voltage loL=0.4u:A - +0.2
Output "H"-Level | Vor(7) Vss2=—2.4V —0.2 \Y
Voltage IoH=— 4 pA COoM1
Output "L"-Level | VoL(7) |Vss2=—2.4V (Vss? vV
Voltage loL=4 pA +0.2

Continued on next page.
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Continued from preceding page.

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

ltem Symbol Condition/Terminal min typ max unit
e Duplex Disptay (1/2Bias, 1/2Duty)
Output "H"-Leve! | \Voni5) Vg2 =—2.4V — —0.2 Y
Voltage loH=—0.4 A All segments
Output "L"-Level |voL(%) Vss2=—72.4V Vss? Y,
Voltage loL==0.4uA - +0.2
Output "H"-Level | Vor(?) Vssegm—~2.4V —0.2 v
Voltage loH== 4 A
Cutput "M"-Level | Vo Vssg=—2.4V (VSS?/Z (\/852/2 A
Voltage loH=—4 A COM1-2 —0.2 +0.2
loL= 4 uA
Output "L"-Leve! | VoL!?) Vss2=—2.4V (VSSZ \
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=—0.4.A All segments
Output "L"-Level | VoLis) V552 =—2.4V Vss? v
Veltage loL=0.4A - +0.2
Output "H"-Level [ \vor(7) Ves2=—2.4V — —0.2 Y
Voltage loH=— 4 A
Output "M"-Leve! | Vo Vss2=—2.4V Vss2/2 (VSS'Z/Z \Y
Voltage loH="—4 A COM1-3 —0.2 +0.2
loL= 4 pd
Output "L"-Level |VoL{?) |Vss2=—2.4V (VSSZ Y
Voltage loL= 4 uf& ~ +0.2
® 1/3Bias, 1/3Duty Display
Output "H"-Level | Von'5h) Vss2=—2.4V —0.2 v
Voltage loH="—0.42A
Output "M"-Level | Vor1-1 Vsg2=—2.4V Vss2/2 \Vss2/2 v
Voltage loH=—(. 4 zA All segments —0.2 +0.2
Vomi-2 | loL=0.4uA Vss?2 Vss? v
—0.2 +0.2
Output "L"-Level | Vou(5) Vss2=—2.4V Vss3 | v
Voltage loL=0.4.A +0.2
Qutput "H"-Level | VOHIT7) V552 =—2.4V - —0.2 V)
Voltage loH=— 4 uA
Qutput "M"-Level | Vom2-1 | Vss2=-2.4V Vss2/2 Vs52/2 vV
Voltage loH=— 4 uA COM1-3 —0.2 +0.2
Vome-2 | loL= 4 pA (Vss? (Vssz v
—0.2 +0.2
Qutput "L"-Level | VoL{7) Vss2=—2.4V Vss3 v
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 miry typ max unit
Input Resistance |Rin1A V552 =—5.0V "L" tevel hold 10 45 150 | k&
ViIN=D0.B Vss2 Tr, *1, Fig.3
Rin1B Vss2=—5.0V Pull-in "L." |evel 100 350 1000 | k@
ViN=\/DD Tr, *1, Fig.3
RiNg A Vas? ==5.0V Resistance for 100 350 1000 | ke
ViIN=V557 INT pull-up
RiN2B Ves2=—5.0V Resistance for 100 350 1000 | ke
VIN=VDD INT pull-down
Ring Vss2=—5.0V RES 10 20 50 | ke
VIN=VDD or Vss2
Output "H"-Level | Vou(1) Vss2=—3.5Vte ALM —1 —0.3 A
Voltage —5.5V
loH=—1.5mA
Output "L"-Level |voL(1) Ves2=-3.5Vte ALM Vss? Vss?2 v
Voltage —5.5V (+0.3 ( + 1
loL=1.5mA
Output "H"-Level | Vor(2) Vss2=—3.5Vto LIGHT, port P —1 —0.3 A
Voltage —5.5V
loH=0.5mA
Output "L"-Level | VoL(2) Vss2=—3.6Vto LIGHT, port P V552 Vss2 v
Voltage —5.5v (+0.3 +1
loL==0.7mA
Output "H"-Level | Von(3) Ves2=—3.5Vto 1/O port —1 —0.3 A%
Voltage —5.5V
loH=—0.13mA
Output "H"-Level | Von(4} Vss2=—3.5Vto I/O port -0.6 —0.2 v
Voltage —5.5V
loH=—50uA
Output "L"-Level |VoL(4) Vss2=—3.5Vto 1/O port Vss52 V552 Vv
Voltage —5.5v <+0.3 ( +1
lo.=0.13mA
Segment Driver Output Impedance
® CMOS Output Port Mode
Qutput "H"-Level | Vor(5) Vss2=—3.5Vto  Segment -1 —~0.3 vV
Voltage —5.5V PAD No62toB4
loH=—15uA |:QIP64 pin NO-:|
Output "L"-Level | VoL(5) Vss2=—3.6Vto 341036 V55?2 V552 v
Voltage —5.0V (+D.3 ( +1
loL=150 A
Output "H'"-Level | VoH(B) |Vss2=—3.5Vto  Segment -1 —0.3 v
Voltage —5.5v PAD No
loH=—10uA 38to41, 44tob1
Output "L"-Level | VOL(6) |Vss2=—3.5Vto QIP64 pin No. Vss2 vss2 |V
Voltage —5.5v 111023, 25t033 <+0.3 ( + 1
IoL=60xA

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

e PCH Open Drain Output Port Mode

Output "H"-Level | Vom(5) Vss?2=—3.6Vto  Segment —1 —0.3 Y
Voltage —5.26V PAD Nob2toBd
lOH=—15uA |:OIP64 pin No.:]
Output OFF-State| loFF Vss2=—3.6vto — 34to3b T wA
Leakage Current ———i
VoL=Vss?
® Static Display
Output "H"-Level | Vou(5) Vss2=—3.5Vio - : —-0.2 v
Voltage —5.75V
: loH=—{.4uA All segments
Qutput “"L"-Level | vouL(h) Vss2==~3 .5V to (Vssz Y
Voltage —5.25Y +0.2
loL=0.4uA ~
Output "H"-Level | vor(7) Ves?=—3.5Vto - —0.2 \Y;
Voltage —h5.25V
loH=— 4 pA COM1
Output "L"-Level | VoL(7} Vesz=—3.5vto ( Vss? \Y
Voltage —h.2RV +0.2
loL= 4 uA -
® Duplex Display (1/2Bias, 1/2Duty)
Output "H"-Level | vou(5) Veg2=—3.5Vto - ~0.2 v
Voltage —5.25V
lon=—0.4uA All segments
Output "L"-Level | voL(5) Vss2=—3.5Vto (VSSZ v
Voltage ~5.25V +0.2
loL==0.4uA -
Cutput "H"-Level | vor(7) Vsse2=—3.5VIto - —0.2 A
Voltage —5.25V
loH="— § LA .
Output "M"-Level | vom2-1 | VssZz=—3.5Vto (VssE/Z (VSSE/Z Y
Voltage —5.25V —0.2 +0.2
[OH=— 4 uA CcomM1-2
loL= 4 uA
Output “L"-Level | Vou(7) |VssZ=-3.5Vto (Vssz \
Voltage —5.25V +0.2
loL= 4 uA -

® 1/2Bias, 1/3Duty Display

Output "H"-Level | Vor(b) | Vss2=—3.5Vto - —0.2 : Y
Voltage —5 .95\
IoH=—0.4u:A All segments
Output "L"-Level | voL(5) Vss2=—3.5Vto Vss? \Y
Voitage —5.25V ( +0.2
loL=0.4uA -
Output "H"-Level | Von(7) Vss2=—3.5VIto - —0.2 v
Voltage —5.25V
loH=—4 pA
Output "M"-Level | vom2 -1 [Vss2=—3.5V to ( V552/2 (Vss?/z Y
Voltage —5.25V ' —0.2 +0.2
loH=— 4 uA COM1-3
loL=4 uA
Qutput "L"-Level | VoL(?) Vss2=—3.5Vto V552 A
Voltage —h.25V (+0.2
loL= 4 uA -

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

Item Symbol Condition/Terminal min typ max unit

® 1/3Bias, 1/3Duty Display

Output "H"-Level | Vor(5) Vss2=—3.5Vto - —0.2 )
Voltage —5.95V
lon=—0.4u:A
Output "M"-Level | Vom1-1 Vss2=—3.5Vto Vs52/2 (Vssz/z Y
Voltage —5 98y —0.2 +0.2
loH=—0.4uA All segments
Vom1-2 loL==0.duA (Vssz ( Vss? v
—0.2 +0.2
Output "L"-Level | voL(5) Vss2=—3.5Vto Vss3 | vV
Voltage _525\/ +02
loL=0.4uA -
Output "H"-Level | Vor(7) | Vss2=—3.6Vto -~ —0.2 \Y
Voltage —5.25VY
loH=— 4 ©A
Cutput "M"-Level | Vom?2-1 Vss2=—3.5Vto (VssZ/E (VSS?/Z v
Voltage —5.25v -—0.2 -+0.2
IoH=— 4 pA COM1-3
Vome-2 IoL= 4 A (VssZ Vss?e vV
—0.2 +0.2
Output "L"-Leve! ! VoL(?) Vss2=—3.5Vto Vss3d |V
Voltage —5.25V (+U.2
Power Supply foL=4 uA -
Leakage Current | ILEX Ves2=vs5s3=—4.5V Ta=25T 10| wA
Input Leakage i Vss2=—2.0to VIN=V552 toVDD —1 i sy
Current — 4.5V
Output Voltage Vssi Vss?2=—2.9V -~C1=C2=C3= —1.45 —1.35 Y
Vssd VssZ2=—2.9V 0.1uF —4.35 —4.1 v
fopg=32.768kHz
L Ta=258C Fig.7
QOutput Voltage Vssi Ves2=—4.5V ~rC1=C2=C3= —2.25 —2.2 v
Vssd VssP=—4.5V 0.1uF —6.70 —5.6 v
fopg=32.768kHz
‘ - Ta=25"C Fig.7
Supply Current oo 1 | Ves2=—2.8v rC1=C2=0.1uF 3.0 5 | wA
Ta=25T, HALT mode| Cl=25kQ
oo 2 | Vss2=—4.5V fopg=232.768kHz 10 20 [ wA
Ta=25C . HALT model Cg=20pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,
others:Fig.4
Supply Current [loo 3| Vss2=—4.5V C1=C2=0.1uF 20 50 | wA
Ta=25T Cl=25kQ
HALT mode fopg=~65.536kHz
Cg=10pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,
others:Fig.4
Suppiy Current lipo 4l Vss2=—4.5V rC1=C2=0.1uF 100 300 | eA
Ta==25T fopg=200kHz
HALT mode Cg=Cd=2330pF
or 180pF
- Rf=1M2 Fig.6
Supply Current [loob | Vss2=—4.5V -C1=C2=0.1uF 150 400 | uA
Ta=25T fopg=400kHz
HALT mode Cg==Cd==100pF
or 330pF

LRf=1MQ Fig.6

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

jtem Symbol Condition/Terminal min typ max unit
Supply Current lfoo Bl Vess2=—4.5V rC1=C2=0.1uF 200 500 A
Ta=25C fopg==800kHz
HALT mode Cg=Cd=100pF
L Rf=1M Fig.6
Oscillation Hold | IvhoLo1] | Ta=25T rC1=C2=0.14F 2.0 5.5 V
Voltage Cl==2bk%
fopg=132.768kHz
L Cg=20pF
Static:Fig.9, 1/3B. 1/3D:Fig.7,
others:Fig.4
Oscillation Hold IVHoLD 21 | Ta=25C rC1=C2=0.1uF 2.3 5.5 vV
Voltage Cl==95k5
fopg=65.536kHz
L Ce=10pF

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

Osciliation Start |}vstt1! Ta=25T rC1=C2=0.1uF 2.2 v
Voltage Cl=25k@ Fig.5
fopg==32.768kHz
- Cg=20pF
Oscillation Start |lvstt?l. | Ta=25T FC1=C2=0.1u4F 2.6 v
Voltage Cl=25kQ Fig.5
fopg=65.536kHz
Lce=100F
Oscillation Start | Tstt1 Vss2=—2.9v ~C1=C2=0.1uF 10 s
Time Ta=25T Ci=25ke Fig.5
Vss2=—4.5V fopg=32.768kHz ' 10 s
Ta=23C - Cg=20pF
Oscillation Start | Tstt2 Vss2=—2.0V rC1=C2=0.1uF 10 s
Time Ta=25TC Cl=25k& Fig.5
VssZ2=—4.5V fopg=65.536kHz 0 s
Ta=25T - Cg=10pF
Oscillation Start |!Vstt4l Ta=25T r fopg=200kHz Fig.6 4.0 v
Voltage Cg=Cd=330pF or
180oF
LRf=1 MR
Oscillation Hold | IVHoLD4| | Ta=25T r fopg=2l0kHz Fig.6 3.5 5.8 v
Voltage Cg=Cd=330pF or
180pF
LRf=1MQ
Oscillation Start |Tstt4 Vss2==—4.6v fopg=200kHz Fig.6 50 500 | ms
Time Ta=25T Cg=Cd=330pF or
180pF
LRf=1MQ
Oscillation Start | [|Vstt5l Ta=25T - fopg=400kHz Fig.6 4.0 v
Voltage Cg==Cd==100pF or
330pF
LRf= 1 MQ
Oscillation Hold  |IWHoLo5l | Ta=25C - fopg=400kHz Fig.b 3.5 5.5 v
Voltage Cg=Cd=100pF or
330pF
\ L Rfe= | MQ
Oscillation Start | Tstth Vss2 =—4.5V [ fopg=400kHz Fig.B 30 | ms
Time Ta=25T Cg=Cd=100pF or
330pF
-Rf=1MQ

No, 3341-22/31
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Continued from preceding page.

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

lkem Symbol Condition/Terminal min typ max unit
Oscillation Start | |vstt6l | Ta=26T r fopg=2800kHz Fig.B 4.0 vV
Voltage Cg=Cd=100pF
- Rf=1MQ
Cscillation Hold IVHOLD B! Ta=25T r fopg==800kHz Fig.6 3.5 5.5 Y
Voltage Cg=Cd=100pF
LRf=1MQ
Oscitlation Start | Tstth Vss2=—4.5v rfopg=B800kHz Fig.6 30 ms
Time Ta==25T Cg=Cd=100pF
- Rf=1MQ
Oscillation 10P Vss2=—2.9V 10p terminal 10 pF
Compensation {for chip only}
Capacitance 10P Vss?2=—4.5V  10p terminal 10 pF
{for chip only)
0P Vss2=—2.9V OSCOUT terminal 20 pF
20P Vesg=—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.

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

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC GO, LTD, its affiliates, subsidiaries and distributors or any of

their officers and employees jointly or severally,

M Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or impled regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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X1 51,82, 53, 84, M1, M2, M3, M4

0SCIN 0scouT

AN Rl

»—]D[—j oF
cg -t L
T T , -
Voo Voo Fig. 1 Ceramic Resonator Oscitlation

Recommended Ceramic Resonator

Maker Murata Kyocera
Frequenc ltem[Type Number| Cg Cd Rf  [Type Number Cg Cd Rf
200kHz CcsB200D 330pF 330pF 1 M@ KBR-200B 180pF 180pF 1 M@
400kHz CSBaGOP 100pF 100pF 1 MQ KBR-4008 330pF 330pF 1 M@
800kHz CSB80oJ 100pF 100pF 1MQ [ KBR-800H | 100pF 100pF 1 MQ
00— E>wh
OSCIN  0S00UT
l o —
0 )1
Cg T Crystal (32k, 65k}
POFLAG

Voo 6 V52

Fig. 2 Crystal Oscillation {32kHz, 65kxHz) Fig. 3 Input Configuration of

S1 to 5S4, M1 to M4

_J-C1 I -[— Cg | cs
v -] T
i spwn CurP2 oo 0SCIN Voo 0SeN 1
goaal g -
GUP DUt gsequr T o—Jcomr  pur =
0SCoUT |—T
Vss1
C1=0C2=0.1uF Vss2 V532 Vss1

Fig. 4 Supply Current, Oscillation Hold
Voltage Test Circuit
©
¢

C1=02=03=0.1x

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

[ a4 | cibw I wll
cupPy Voo 0SGIN oF| i -
T

cuPy Voo 0SCIN {
CuP2 I ] - cuP2 ]
05COUT Tes Dut 0SCOUT T
Vss1 RI Vssi V552
" Vssd V552 Vssd BAK

L

N

fh

-

C1=C2=03=0.1uF
Note: Connect C3 at 1/3blas mode.
Fig. 6 Oscillation Start Voltage,
Oscillation Start Time, Supply Current,
Oscillation Hold Voltage Test Circuit

Fig. 7 Supply Current, Oscillation Hold
Voltage, Test Circuit

Voo 1
OSCIN [ ] " Cg
0.2%Vss2 cur2 Yoo 0SCIN
| <=50% duty . 5
OSCOUT j 0.8% vss2 CPT ouT  gseout T —
Open Vss1
Vss2 —__U_J' Vgs2 [7 Vss2
Input wavetorm [OSCIN)
] Fig, 9 Supply Current, Oscillation Hold
Fig. 8 External Input Mode

Voltage Test Circuit
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Ag Specifications I

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

Item Symbol Condition/Terminal Rating unit
Maximum Supply | Vss1 —4.0 to +0.3 Y
Voltage Vss? —4.0 to +0.3 Y

Vss3 {LCO lighting:1/3bias display) —~5.5 to +0.3 A%
V3s3 {LCD tighting:Other than 1/3bias display) =-=4.0 to +0.3 v
Maximum Input VinT S1-4, M1-4, I70A1-4, IV0B1-4, (VSS‘I to +0.3 vV
Voltage INT, TESTA(I/OA1-4, I/OB1-4 are in ~-0.3
the input mode.)1 OP, OSCIN, RES, BAK
Maximum Output | Vout] ALM, LIGHT, P14, I/OA1-4, (\/851 to +0.3 v
Voltage FOB1-4, CUP2(I/QA1-4, I/OB1-4 —0.3 '
are in the output moce.) TEST, OSCOUT
Vout3 SEGOUT, COM1toCOM3, cupl Vss3 to +0.3 v
Operating (—0.3 © '
Temperature Topr —20 to t65 T
'?'g%gg?ature Tstg —30 to +125 c
Allowable Operating Conditions at Tas25:2C,Vpp=0V
ltem Symbol Condition/Terminal min typ max: unit
Supply Voltage Vss 1 VBAK=V551 —1.85 —1.3 v
Vss2 —3.3 —2.4 v
V53 (LCD tighting:1/3bias display) —4.95 —3.7 v
V553 [LCD lighting:Other than 1/3bias display) Vss3=Vss?
Input "H"-Level ViH S1-4, M1-4, I/0A1-4, 1/OB1-4, —0.2 0 \%
Voltage INT, (I/OA1-4, I/OB1-4 are in the
input mode,)
Input "L"-Level ViL S1-4, M1-4, I/70A1-4, 1/0B1-4, Vssi Vssi )
Voltage iINT,  (I/OA1-4, 1/CB1-4 are in the (+0.2
Operating input mode.)
Frequency fopg Ta=—20to+65T 3z 33 | kHz
Electrical Characteristics at Ta=25:2C, Vpp=0V
item Symbol Condition/Terminal min typ max unit
Input Resistance | RiniA Vss1=—1.55V, "L" level hold Tr 10 200 | k@
ViL=Vsst+0.2V *1, Fig.l
RNIB Vssl=—1.58V, pull-down resistor 200 2000 '39)
*1, Fig.1
Ring A Vss1=—1.65V, pull-up resistor for 200 2000 | ke
ViIL=Vss1 INT
RinZ B Vss1=—1.55V, pull-up resistor for 5 50 | k&
Vie=V0oD INT
Ring Vss=—1.88Y, pull-down resistor 5 50 kg
VIH=*\/DD for RES
Output "H"-Level [von(1) | Vssi=—1.35V, ALM, LIGHT —0.65 Vv
Voltage loH=—250 1A
Qutput "L"-Level | VoL(1) Vss1=—1.35V, ALM, LIGHT Vssi vV
Voltage foL=250uA (+D.55
Output "H"-Level | Vor(2) Vss1=—1.66V, IVOA{-4, 1/0B1-4, —0.2 v
Voltage lon=—20uh, P1-4
(|/OA1 -4, I/OB‘I ~4 are in the output mode.)
Output "L"-Level |VoL(2) Vssl=—1.55V, VOA1-4, I/0B1-4, Vss \Y)
Voltage loH=20uA, P1-4, ("'0-2
(1/70A1-4, 17/0B1 -4 are in the output mods.)

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

Item Symbal Condition/Terminal min typ max unit
Segment Driver Output Impedance
e Static Display
Output "H"-Level | Von(3) |Vssl=—1.55V, SEGOUT ~0.2 v
Voltage lom=—0,4.A
Output "L"-Level | VoL(3) Vss1=—1.86V, SEGOUT (VSSE v
Voltage loL==0.4A +0.2
Output "H"-Level | VoH(4) Vss1=—1.85Vv, COMI —0.2 \Y
Voltage IoH=— 4 pA
Output "L"-Level | voLid) Vss1=—1.55V, COMI Vss?2 vV
Voltage L= 4 uA (+0.2
® Duplex Display (1/2Bias, 1/2Duty)
Output "H"-Level | Von(3) Vss1=—1.55v, all SEGOUTs —0.2 A%
Voltage loH=—0.4uA
Output "L"-Level | vou(d) Vgs1=—1.55V, all SEGOUTs Ves? \%
Voltage loL==0.4uA (+U.2
OQutput "H"-level | Vom(4) Vssi=—1.53V, COM1 - COM?2 —0.2 v
Voltage lOH=— & wA
Output "M"-Level | Vom Vss]=—1.55V, COM1 - COM?Z2 (V551 (VSS1 A
Voltage lor=— 4 A, loL= 4 uA —0.2 +0.2
Output "L"-Level | voLd) Vss1=--1.55V, COM1 - COM?2 (VSSE v
Voltage loL= 4 uA +0.2
®1/2Bias, 1/3Duty Display
Gutput "H"-Level | Vor{3) Vss1=—1.55V.,all SEGOUTs —0.2 v
Voltage loH=—0.4uA
Output "L"-Level | voL(3) Vss1=—1.55V,all SEGOUTs (Vssz Y
Voltage loL=0.4uA +0.2
Output "H"-Level | vou(4) | Vssi=—1.55V, COM1 - COM? - —0.2 v
Voltage lon=—4 LA COM3
Qutput "M"-Level | Vom Vssl=—1.55V, COM1 - COMZ - (Vss1 (Vss;1 vV
Voltage IoH=—4 uA, loL= 4 uA, COM3 —0.2 +0.2
Output "L"-Level | voL(4) | Vss1=—1.66V, COM1 - COM?2 - (VSSZ Vv
Voltage ioL= 4 pA COM3 +0.2
® 1/3Bias, 1/3Duty Display
Qutput "H"-Level |yon(3) Vssl=—1.55V, all SEGOUTs —0.2 Y
Voltage IoH=—0.4.A
Qutput "M1"-Level| Vom1-3 | Vss1=—1.55V, all SEGOUTs (Vssl .(VSSI Y
Voltage lon=—0.4uA, loL=0.4uA —0.2 +0.2
Output "M2"-Level| Vom2 - 3| Vss1=—1.55V, all SEGOUTs (VSS? (VSSZ Y
Voltage foH=—0.4 A, loL=0.4pA —-0.2 +0.2
Output "L"-Level | Vou(3) Vss1=—1.58Y, all SEGOUTs V553 v
Voltage loL=0.4 A +0.2
Output "H"-Level | vor(4) Vss1=—1.55v, COMi{ - COMZ - —-0.2 Vv
Voltage lOH="— 4 1A COM3
OQutput "M1"-Level| Vom1-4 |[Vssl=—1.55V, COMI - COM? - Vssi (Vss‘l vV
Voltage loH=—4 pA, loL=4 uA COM3 —0.2 +0.2
Qutput "M2"-Level| Vom2-4 Vss1=—1.55v, COMI1 - COM? - (VSSZ (VSSZ \Y
Voltage loH=-—4 uA, loL=4 uA COM3 —0.2 +0.2
Output "L"-Level |voL(4) |Vssl=—1.55V, COMI -COM?2 - (VSSB v
Voltage loL= 4 uA COM3 ' +0.2
& CMOS OQutput Port Mode
Output "H"-Level | Vou(3) | Vssl=—1.56V  Segment —0.3 v
Voltage loH=—3 pA PAD Na
Output "L"-Level | VoL(D) Vss1=—1.55V 38tod1, 44tobl Vss2 \
Voltage loL==3 xA QIP64 pin No. (+0.3

11t023, 25t033

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

Capacitance

Item Symbol Condition/Terminal min typ max unit

® Qutput Voltage

LCD Lighting: 1/3Bias Method

(doubler) V552 Vss1=—1.35V, fopg=32.768kHz —2.5 \Y
CltoC4=0.1uF Fig.7

(tripler) Vss3 Vss1=—1.35V, fopg=232.766kHz —3.7 \Y%
CltoCd=0.1uF Fig.7

LCD Lighting: 1/2Bias Method

(doubler) Vss?2 Vs51=—1.35V, fopg=32.768kHz —2.5 vV
C1=0C2=0.1uF Fig.2

® Supply Current (Backup flag is reset.)

LCD Lighting: | IpD| Vss1=-—1.55V, HALT mode 3.5 HA

1/3Bias Display CltoCa=0.14F, Cl=25kg Fig.7
Cd=Cg=20pF, 32.768kHz X'tal

LCD Lighting: | ool Vss1=—1.55V, HALT mode 2.0 7.

Other than C1=C2=0.1uF, Cl=25kQ Fig.2

1/3Bias Display Cd=Cg=20pF. 32.788kHz X'tal

Oscillation Start  ||Vstt | Cd=Cg=20pF, Cl=25kQ Fig.3 1.36 1Y

Voltage Vss1 32.768kHz X'tal

Oscillation Hold  |}WHoubl Cd=Cg=20pF, Cl=25kQ Fig.2 1.3 1.6 v

Voltage Vsst 32.768kHz X'tal

Oscillation Start | Tstt Vsl ==1.35V, Cl=25k@ Fig.3 10 | sec

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

Oscillation 0P External terminal B 10 12 | pF

Compensation 20P OSCOoUT 16 20 24 | pF

1 S1, 82, 83, 54, M1, M2, M3, M4
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Li Specifications

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

ltem Symbol Condition/Terminal Rating unit
Maximum Supply | Vssi Veak=Vss1 or Vss? —4.0 to +0.3 A
Voltage Vss? —4.0 to +0.3 v
Vss3 (LCD lighting:1/3bias display) —5.5 to +0.3 v
\Vss3 (LCD lighting:Other than 1/3bias display) —4.0 to +0.3 A%
Maximum Input Vin g 10p, OSCIN VBAK v
Voltage (_0,3 to +0.3
Ving S1-4, M1-4, I/OA1-4, 170B1-4, (V582 to 4+0.3 vV
INT, TESTAC/0A1-4, I/0B1-4 —0.3
are in the input mode.)
Maximum OQOutput | Vout TEST, OSCOUT VBak Vv
Voltage (—0_3 to +0.3
Voutg ALM, LIGHT, P1-4, I/OA1-4, (VSSZ to +0.3 v
1/081-4, CUP? are In th tout —0.3
(1/OA1-4, I/OB1-4 mogey = oP¥
. Vout3 SEGOUT, COM1toCOM3, CUPI (\/853 to +0.3 v
Operating —=0.3
Temperature Topr —20 to +B5 T
Storage T —30 to +125 o
Temperature Ste
Allowable Cperating Conditions at Ta=25:2C, VppD=0V
Item Symbol Condition/Terminal min typ max unit
Supply Voltage VBaK —-3.6 —1.3 v
Vss? VBak=\Vs552/2 —3.6 —2.6 Y
(Backup flag is reset.)
Vss?2 VBAK=VS552 —3.6 —1.3 v
(Backup flag is set.)
Vss3 (LCD lighting:1/3bias display) —4.95 —3.7 Y
Vss3 (LCD lighting:Other than 1/3bias display) Vs53=Vss52
Input "H"-Level |y S1-4, M1-4, I/OA1-4, I/0B1-4, —0.4 0 v
Voltage INT, (IOA1-4, 1/0B1-4
are in the input mode.)
Input "L"-Level VIL S1-4, M1-4, IY0A1-4, I710B1-4, Vss?2 (VSSZ v
Voltage INT, (1I/0A1-4, I/0B1-4 +0.4
Operatin are in the input mode.}
Froquency fopg Ta=—20to+65C 32 3 | ke
Electrical Characteristics at Ta=25:2L, Vpp=0V
tem Symbol Condition/Terminal mir typ max unit
Input Resistance | Rin1A Vs52=—2.9V, "L" level hold Tr 10 200 kQ
vii=vss2+0.4v T Figd
Rin1B Vss2=—2.9v, pull-down resistor 200 2000 | kQ
*1, Fig.4
Rin2 A Vss?2=—2.9v, pull-up resistor for 200 2000 ko
ViL=Vss?2
RiN?B Vss2=—2.9v, puli-down resistor 200 2000 K
V|H=VDD fUr INT
Rin3 Vss2=~—2.9Vv, pull-down resistor 5 50 | k&
VIH=VoD for RES

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 "H"-Level | Vor(1) Vss2=—2.4V, ALM —0.65 v
Voltage lon=—250A
Output "L"-Level | voL(1) | vss2=—2.4V, ALM ( Ves2 | v
Voltage loL=250A “+0.65
Output "H'-Level | von(2) | Vssz=—2.9V, I/OA1-4, I/OB1-4, —0.4 v
Voltage loH=—40xA, P1-4

(I/0A1-4, |/OB1 -4 ere in the cutout moge.}
Qutput "L"-Level | vou(2) Vssg=—2.9v, I/OA1-4, 1/0B1-4, (VSS'Z v
Voltage JoL=40uA, P1-4 +0.4

(I/OA1-4, |/OB1-4 sre i the output mode]
Output "H"-Level | Vor(3) Ves2=--2.9V, LIGHT —1.5 vV
Voltage loH=—150.A
Output "L"-Level | VoL(3) |Vss2=—2.9V, LIGHT (Vss? %
Voltage (oL =150 +1.5
Segment Driver Output Impedance
e Static Display
Output "H"-Level | Vor(4) Vss2=—2.9V, all SEGOUTs _0.2 v
Voltage IoH=—0.4.:A
Output "L"-Level | VoL(4) Vs52=—2.9V, all SEGOUTs Vss? v
Voltage loL=0.4uA +0.2
Output "H"-Level | Vor(b) Vsseg=—2.9Vv, COMI1 —Q.7 \Y
Voltage loH="—4 xA
Cutput "L"-Level | Vou(b) Vss?=—2.9v, COM1 (VSSZ vV
Voltage loL== 4 A +0.2
o Duplex Display (1/2Bias, 1/2Duty}
Output "H"-Level | vor(4) Ves?2=—2.9V, all SEGOUTs —-0.? v
Voltage toH=—0.4¢A
Output "L"-Level |vo(4) |vssz==2.9y, all SEGOUTs (VSS’Z vV
Voltage joL=0.4 A +0.2
Output "H"-Level | VoH(b) Vss2=—-2.9Vv, COM1 - COMZ —0.2 Y]
Voltage loH==~ 4 uA
Output "M"-Level [ Vom Vsg2=—2.0v, COM1] - COM? (VssZ/Z Vss2/2 \Y%
Voltage loH=— 4 uh\, loL= 4 pA -0.2 +0.2
Qutput "L"-Level | VoL(B) Vss2=—2.9V, COM1 - COMZ2 (VSSZ v
Voltage loL= 4 uA +0.2
® 1/2Bias, 1/3Duty Display
Cutput "H"-Level | vor(4) Vs58=—2.0v, all SEGOUTs —0.2 Y
Voltage lon=—0.4uA
Output "L"-Level | vorL(4) Vss?2=—2.9V, all SEGQOUTs Vss? v
Voltage loL=0.4uA (+D.2
Output "H"-Level | VoH(5) Vss2=—2.9v, COMI1 - COMZ - —0.2 A
Voltage loH=—4 zA  COM3
Output "M"-Level | vom Vss52=—2.9Y, COM1 - COM? - \Vs52/2 Vss2/2 A
Voltage loH=—4 A, loL=4 uA COM3 (02 +0.2
Output "L"-Leve! | vou(5) | vss2=—2.9V, COM1 - COM2 - Vssz Vv
Voltage loL=4xA  COM3 (+0-2
® CMOS Qutput Port Mode
Qutput "H"-Level [ Von(4) |Vss2=—2.9v  Segment —0.3 Y
Voltage loH=—5 uA PAD Na
Output "L"-Level | VoL(4) Vg52=—2.9V 38tod1, 44tobl (VSSZ Vv
Voltage loL=5 uA FLP64 pin No. +0.3

11to23, 25t033

Continued on next page.

No. 3341-29/31



LC5851N

Continued from preceding page.
Electrical Characteristics at Ta=25x2C, Vpp=0v

Item Symbol Condition/Terminal min typ max unit

o 1/3Bias, 1/3Duty Display’

Output "H"-Level | vox(4d) Vss2=—2.9v, all SEGOUTs —D.2 \'
Voltage foH=—0, 42:A

Output "M1"-Level| Vom1-4 Vss2=—2.9Vv, all SEGOUTs (\/852/2 (VSSE/Z v
Voltage lorn=—0.4u:A, loL=0.4uA —0.2 +0.2
Output "M2"-Level | Vome-4 | Vss2=—2.9V, all SEGOUTs (VSSZ (VSSZ v
Voltage foH=—0.4zA, loL=0.4uA —0.2 +0.2
Cutput "L"-Level | VoL(4) VsesZ2=—2.9V, all SEGQUTs Vssd v
Voltage ' loL=0.4uA +0.2
Output "H"-Level | Vor(5) Vss2=—2.9V, COM1 - COMZ - —0.2 v
Voltage loH=—4 pA COM3

Output "M1"-Level | VoM1-5 | Vss2=—2.9V, COM1 - COMZ - (VSSZ/Z Vss2/2 v
Voltage [OHe=-— 4 uA, loL= 4 uA COM3 —0.2 +0.2
Output "M2"-Level | Vom2-5 | Vss2=—2.9V, COM1 - COMZ2 - (Vssz (VSSZ Y
Voltage IoH=s— 4 uA, loL=4 A COM3 —0.2 +0.2
Output "L"-Level | VoL(5) Vss2=—2.9v, COM] - COM2 - Vss3 vV
Voltage loL=4 uh COM3 (+U.2

Qutput Voltage
LCD Lighting: 1/3Bias Display

(halver) Vssi Vss?2=—2.9V, fopg=32.768kHz -1.35 v
CitoC4=0.1uF Fig.8

(tripler) Vss3 Vss2=—2.9V, fopg=32.768kHz —4.] v
C1toC4=0.1uF Fig.8

LCD tighting: Other than 1/3Bias Display

{halver) Vss Vss?2=—2.9V, fopg=32.768kHz —1.35 Y
C1=C2=0.1uF Fig.5

Supply Current (Backup flag is reset.)

LCD Lighting: ool Vss2=—2.9V, HALT mode 5.0 | A

1/3Bias Display C1toC4=0.14F, Cl=25kQ Fig.8
Cd=Cg=20pF, 32.768%Hz X'tal

LCD Lighting: oo Ves?=—2.9Vv, HALT mode 1.0 A

Other than C1=C2=0.1uF, CI=25k& Fig.5

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

Oscillation Start [jvsttl Veak=Vss2, Cl=25kQ Fig.6 1.35 Y

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

Oscillation Hold

E’Boltige }/1582 IVhoLo( 1| Veak=Vss52/2, Cl=25kQ Fig.5 2.6 16| Vv

ls resot) D Cd=Cg=20pF, 32.768kHz X'tal

(Backup flag IVHOLD(2) | VBAak=Vss2, Cl=25kQ Fig.6 1.3 36| V

is set.) Cd=Cg=20pF, 32.768kHz X'tal

Oscillation Start | Tstt VBak=Vss2=—2.9V, Cl==25kQ , Fig.6 10 | sec

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

Oscillation 10P External terminal B 10 12 | oF

Compensation o0pP 0SCOUT 16 20 24 | pF

Capacitance

1 51, 82, &3, S4, M1, M2, M3, M4
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Fig. 1

S1-4, M1-4 input Configuration
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Fig. 3 Oscillation Start Voltage,
Oscillation Start Time,

Frequency Stability Test Circuit
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Fig. 5 Supply Current, Oscillaticn Hold

Voltage Test Circuit
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Fig. 7 Supply Current, Oscillation Hotd

Voltage Test Circuit
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Fig. 9 Supply Current, Oscillation Hold

Voltage Test Circuit
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Fig. 2 Supply Current, Oscillation
Hold Voltage Test Circuit

3 1 23
0.y VoD
Lo | OSCIN —Z
‘C'_c? corz  PVT osconr| T ‘
vs51 V55|

Fig. 4 51-4, M1-4 Input Configuration
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Fig. 6 Oscillation Start Voltage
Oscillation Start Time,
Frequency Stability Test circuit
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Fig. 8 Supply Curient, Oscillation Hold
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