No.20098 | LC5851H,5851

CMOS LSI
CD Driver-ConTAINED 4-B1T MICROCOMPUTERS

A U-bit parallel-processing ALU, program memory (ROM),
and output ports, timer, eclock generator, and LCD dr
chip. A total of 79 instructions, ineluding the o

tions and LCD driver data transfer instructions, ¢
tive instruction system. §
Because there i1s a halt function (HALT) whlch}stop Hees current to

ies, the time-

These microcomputers are very useful for centrollg
and other portable devices at low voltag

Features
Hardware Features
A wide range of allowable oper

Type No.|Supply option Remarks

LC5851H - 32k crystal
= 65k crystal
- g 200k ceramic

LC5851 30 to -1.65V |32k crystal
2.6 to -3.6V(Note) |32k erystal

i sae==2.0 to ~3,.6V 32k crysial

{Note) BE et he User's Manual) is set,

Notes for developing:hn Lg@ﬁﬁﬁ.qerie ‘microconpnter-used system
' *is aﬁdistinctive feature of the LC5800 series

low current dissipation, check the current

belneved 10 be pecurate and rebable However, no rasponsibility o assemed by SANYQ for us use, nor
patends or other aglas of thicd parlies wheh may resoll romats use

Specifications and information herein are subject 10 change without notice.
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LC5851H,5851

Miero-current operation
Ouly mioro level current 13 needed to operate the L,C5851/5851H if the HALT
function 1is used efficiently, For example, a typical current requirement
may be 1.6 to TuA(typ) for the Ag specifications, 0.6 to 3JuA{typ) for the Li
specifications, and 2.8 to 4.0uA{typ) for the EXT-V specificatioﬁa.

. The actual current required, however, depends on the progran et
The following values are typical for normal clock pregrams,

3.0up {typ) ..... Ag apecifications{1.5V supply)
1.5u4 (typ) ..... Li specifications(3.0V supply)

.The terminals are capable of driving varlous types of LCD,

LCD panel Number of LCD segmeiits
1/3 blas -~ 1/3 duty 75 segments
1/2 blas - 1/3 duty 75 segments
1/2 bias - 1/2 duty 50 segments

Statio

Input port:
Input/output port: 2 ports/8 pins
Cutput port: 1 port/4 pins (i

Control output terminal: 2 pin
.The LCD panel drive output terminal ;
{mask option).
-An initial reset terminal is provi
.ROM: 1024 x 15 bits
.RAM: 64 x 4 bits
.Built-in oscillation eirouli

the LCS851H.)
LBullt-in voltage doubler

"\al asource: 2 (INT terminal, input ports S and M)
1ifernal source: 2 (Timer, fraquency divider circuit)
9 ... The HALT release 1s ceaused by the same
elements as in interrupt.

le timer.

No.20309-2/36
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Application Development Tools

.Relations between power specifications for cycle time and evaluation chip

| HCo85 LCS5851H |Ha 1 '
Cycle Evaluation - Oscilla~ oh nel e
Time |Chip Ag /L 1 EXTV . grcquenc 1la ;‘ng 1.;::%3’;
Uas 100 ( typ) Use | loo{tyn) | Use |looityp) Y(Wtiw*' N
404 jLCSBIYSH | x - X — O [50t0100uh| 200kHZ OSQ@‘H@
8lu |LC5395H | X — x — O |20to50ui | 65. 536kHz | OFLA4
122 |LCSBOSH | x - P - QO | 10to20uk |32.768kHz | OFC/4
1224 |LCS895G | x — G | 3to20uh | x — |3 ?aamz_,
2tobus{ig)
244 [LCHBISF | © 0.6t03uA(LL) O | 3to20ud | x —_
Table 1. Relations between power specifications f
chip .
Note) The Inn (typ) value is determined by the got
Note) LCSBQEB ... Evaluation chip for the LCSB" F

.SDSU10 system (CP/M~80)
Enables the user to create o
microcomputer in assembler language
(A microcomputer equivalenb £
software.}

For the LC5851 (LED drive us

ssible using the EPROM (2732} in whioh the data
ment program ls contained.

on gyaluation board is created by the user.
ontrol ROM-replaced version of the EVA-#10.

No.2009-3/36



LC5851H, 5851

Equivalent Circuit Block Diagram

170 Bus 4k I
T &

ey =

108
| OBI~1.0B4 RaM » e

—1.
64X 4hit
3 ST5! STACKI

<:> Pt Q = oF|l—TEST STACK2 f o

104 F2]FijFo STACKS ¥
L. OAI~1,0A4 TT

. A

C:. Pon P Cj AC J N IEFJ]IEFZ]IEF IIIEFO

Pl ~P4 P CNT CTLICTLA) -
D &
CE X X Syostem buas
]
INT N —
e 75 data_
M4 | M
5
| (1 .
[::>[ font § SCFfscF S(I:FIBCF ng] ‘ ISCF‘ 507
§1~54 5752
< _J
Byl .
8T O Segmant PLA ot igu
TESTS O—m o
GUP| O—— T X N
cuP2 C0—~ I -0 Voo
RES O—— LIGHT =—0 Vss)
Contral -0 V552
i oIS
P23 LICHT
COM
AC : Accunulator t Carry flag
ALU : Arithmetic : Backup flag
INT CTL : : M port flag
PC : : STS3 flag
™ : : S port flag
IR : : INT signal change flag
HALT : : Timer overflow flag
5CG : :+ Content of 15th step of divider
5T81 4 * Overflow flag of divider
5152
3153

Application §§am )
Portabl émp e

lectronic controller, electronic tuning controller, and

elock) e,
. Home applianoéa4fremote control, and timer control)
. Telephone {dial/clock display)

No.2009-1/ 36
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Application Circuit Examples

(1) Typical application circult for the

Ag. specifications

(1/3 blas -~ 1/3 duty)
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(2) Typical application cirecuit for
the Li specifications
(1/2 bias - 1/3 duty)
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LC5851H,5851

Terminal Deseription

Terminal| Inpus/ {Cirouit Function Cption Status after Resst
Nama Qutput (Configuration
Used as the reference Tarminals for
0scC Input clock and system clook. crystal oscilla-
IN tor (XT option)
QSsC Cut put ) Tarminals for
outT caramlo resoni
IoP Used as an osecfllaticn
oo phase compensating
Fr]_ gapacitor by connecting
M it to 0SCOUT or OSCIN,
Used for chip only.
1 Inpuk-only port, Trghsistor for
32 Input Containa a 68 (8 ms) or nﬁli-down reala-
53 66 (2 ms) chatter-removed
Sh ¥0o g oircuit, (PLA mask optfon’
el {66 ¢an be used only
8 the LC5851H.)
- "The values aras fg# 82,76
& -] kHz crystal oscfllationg
M1 a0 = Salaétion of "L" [Trenaistor for pull-
M2 Iaput ﬁ #val Hold Tr. down resiatance {s
M3 a oM,
L -
(&% §
I/0 A1 Laput mode
I/ A2 | Input/
I/0 43 | output
I/0 A4
Pl MHY op "LT output
P2 Output {not fixed).

£3
Py

INT

Pull-up resiator

Pull—down rasistor

Fall trigger
Rlae trigger

Continued on next page.




LC5851H,5851

Continued from preceding page.

(Torminal Input/ |Cirouik Fupetion Dption Ftatus during Resst
Hame Qutput !Configuration
{(~) supply voltage ter- ackup flag is set/
winal for bthe logic sac- reaei*dapanding on
tion of LSI ¢irouit. T
BAE In the L1 specificationa
a capecitor i3 proyvided
between BAK and VYo to
prevent malfunction at
tha loglc asction,
Cutput-only port.
LIGHT | Output iy Suitable for delivering
&{éuﬁ signal to drive high-
current driving
transistor,
Qutput-only port.
Able to outpubt UYkHz-2kHz
oD or dkHz-1kHz modulating
ALM Quiput, aignals according to
D' inatructions as wall as
nonmodulating aignala.
Tha value is for
32.76BkHz orystal
gacillation.
System reset terminal,
- Sets the program ¢
RES Input to addresa 00,

be dinput rfor
nachine oycl

Vas3
Vss2
Vas1

CUP1
cup2

LCEﬁSﬁ
Q¥Ag spocifications
@ Ll specilficatlions/]
(3 EXT-V specifica-
tiona

LCS5BS1H

No options are
avallable.

""Continued on next pagse.

Ho.2009-7/36



LC5851H,5851

Continued from preceding pagm.

Terpinsl |Input/ [Circult Function Option Status during Reset
Hame Qutput [Configuration
COHI Qutput Output terminals for
coMze aommon plate of LCD [DLCD dyiving
coM3 00 panel. apecification
o Use of tarminals varies. .Statio, duplex,
»1/2blas~1/3duty
F ] SRl |/ 3bias-1/3duty
- %%ﬁ% e 8 [ Alternating fra
M ?twunuu . ] . quency speoil
raquaney | 32Hs 12ae g cation (Tho
*The values are for lowing val_’
32.768kHz crystal '
oseillation,
%1/3 or double of the
Frequency can ha used
depending on the PLA.
LCD panel segment output
terminal.
.The terminal can be
awitohed to the oubput- LCD) eMonaotion
only port by mask optio ite
w00 {See the Option Inst
Segmernt |Cutput tion Sheat for the |
driver m-;;i' terminals to be u
(Only ;?q .Duping the LSI syst
for 3 reset, the stati
termi- fzr. lighting sign
pals) von fed to COMS t
vess to each of
¥E3) I
ment ocutpu,
LCD pane)’ segmenis go ON
.The segﬁ@nt PL&@&gg& ,
Segment Qutput for LCD / |Full lighting (for
driver gcuos output port |LCD)
{For / Options M and @ |"H" level (except
other can be selected in {for LCD)} = Honac-
termi- bit units, tion state
nals)
; bbing sisnal is fed
TOM1 S -eons and to
ed to provide mny
out of the LCD panel,
a values are for
32.768kHz erystal
oscillation.

Continued on next page.

No,2009-8/36



LC5851H,5851

Continuad from preceding page.

Tarminal [Input/ |Circuit Funotion Option Status during HReaat
| Name QutputiConfiguraticn
TEST Terminala for teat (not
TEST usad by the users)
TESTA
TEST
TEST
TEST
Auvxiliary supply voltage
{Vpp) terminal. Do not tise the
terminal,

Remarka: ¢p Ag spsoificationa:Vggy

L1 speoifications, EXT-V spaoifio

No.2009-9/36



LC5851H,5851

Pad Assignment on LSI Chip

Referenca data for the shipment of chips
Ghip alze: 5.72mm x 4,76mm
Chip thickness: b8Qunm

Pad aize: 120um x 120um TESTA

TEST
CuP1
cuPz

52

51
(YOO
08¢ N
10P

QsSC QUT
CoM1

Sagmant

TEST
TEST
Sagmant

Case Outline 3057-Q64AIC
{(unit:mm)

+ 2.0
- 14.0

Mot

0.3%

Case Outline
{unit:mm)

M3
M2

4]

INT

QB4
0 B3
o 82
o a1
we A3
e A2

370
100
90
€a
1410
2a
wda
40

on
Qe
oz | mr

[y a

&0

ot P4e

o Pl

—

-
-
-

0% | RES

oz Pz
o

o&

a

]

Om |V A4
a

as

G.i3

"]

ALY R rrrs —

R i ———
[ e— ———
— ——
[ rerrwr—— —
| ——
——| ——

SANYO: QIPEAB

TEST

21

0.45
1.27

— -t

e AXIITHNE

EEnlarged view
of B section

m

_ j-' L&t

1.3
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LC5851H,5851

Pin Assignment

Pad Name and Coordinates

O} IPgY4/Pin| Pad X ¥ IPEh/Pin Pad 4, X ¥
E"J;::ﬂfaslgnnnt Ma Tersinal Sysbol () | (pm) Eiggzri;:i:.lfusignunl MNa Terminal Syﬁﬁ{;m‘ { parm1)
10 49 1 |voo 2707 569 50 *

1 41 ?2 |BAK 2707 878 5
12 4z 3 |vss) 2707 1098 52
13 4] 4 |vss2 2707 1238 53
...... 14 L4 s (ALM L ].2007) sl 5d N
15 45 § |LIGHT 07| 1588 55 ] i
16 45 7 %84 27071 1778 56
17 47 8 [S3 2707 1958 57
18 48 g (110 a1 2707 2228 -
______ 2.9 L lvone | o ozl - |
23 50 171|170 A3 207010 2228 62
24 51 12 1170 Ad 1800} 2228 -
25 52 13 |10 Bl 1530 2228 63
26 53
...... [ T
28 59
29 56
31 57
32 58
...... ST O DO B e S
34 60 't Segment
35 61 Segment 614 —2228
35 62 Segment 920| —2228
7 6 Segment 1226 —22¢8
38 64 .| Segment | 1532| —2228
DR R emant iial 550
42 Segment 2144 | 2228
43 Segment 2450 | —2228
44 Segment 2707| — 1382
45 Segment | 2707\ —1087
Tag Segment 2707) —792
47 Segment 2707 —496
— comM3 2101, —1%
comM2 2707 309
V5353 2707 484

No.2009-11/36



LC5851H,5851

0soillation Circuit Options|

Option Cirouit Remarks:
XT oscillation .The 10P terminal can be used only
(32.768kHz) Voo gse m for chip selection.

Cg M Ly | A BAKFLAG

[>o ouTt

A Voo

XT oscillation Minal

(65kHz) voo osc ect
|cFl " —L_T=£fam1an.Used for £the ¢ ﬂie

—[>0—- ouT

-
3 L Voo

CF oseillation Thisa

S
TR

Cg

{luput Port Options]

Remarks:

.The Hold Tr option i3 used to reduce
the current required, for exanmple,
for a pushbutton switeh for 81, or a
slide switeh for S2.

JFor example, the "LV level sighal can
be 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.

Pull-down Tr can be used as a pull-
down resiator,

.Pull-down Tr can be set to ON/OFF by
software.

Option
Hold 1Tr

Open

No.2009-12/36



LC5851H,5851
LY lavel Hold Tr can be selectad for ports 51 to Si and M1 to M4.

. Port S has an indepedent chatter-removal circuit (in bit units) that ope-
rates at ¢8 periocd, (The option for the d6 period is provided for the
LC5851H. }

. Port M has a chatter-removal circuit that operates upon receipt, of bhe HALT
release request signal, With this circuit, chatier at #8§ perisd 15\@9M@Ved
when three ports are in the "L™ level and any signal to other pbrta@hangQSm
(The option for the #b period is provided for the LC §
interlocked to the 5 port.)

Note that dN indicates the output at the MNth step
frequency divider oircuit. If a 32.768kHz oscillator
66 ... About 2msec.
68 ... About Smsec,

[LCD Qutput Options|

only for the predetermined 3 bits).

Option Cutput Fop
LCD drive » Terminal for LCD segmen
. The drive is selecte
specified separately

driving systen

terminals, and can
1/2 bilas - 1/3

CMCS output port |. € . g ' )
Peh open drain . J: ! tyba output port
ocutput port S ac & £ ¥he PLA option for the

3 £o 65 (Pin No 34 to 36)
output is genersated by

Alternating waveform for
hardware loglo.

iSegment PLA Circuit)
A schema of the strucky

LA cireuit is shown below.

Data Bua {(DBUS)

Segmant PLA Circuit
{SPLA)

y

o
LCD Latch

Circult
LCD Panel

—-LCD Driver
T
~ _)—

The ooﬁfanta o he Pata Memory are sent through to the LCD Lateh Circuit for
display as” ij‘gr af'e} belng decoded by the Data Decoder, The PLA Circuit is
used to rearrhngﬂ ‘he input data to oubtput 1t to the LCD latchea., With thia
circuilt, data m&mory can be edited to sult to the LCD panel specifications
without software processaing. The PLA c¢ircuit can be specified by the ROM for
PLA. The user must release the ROM for PLA with the program ROM,




LC5851H,5851

[Qutput Port P]
The following two modes ¢an be selected by software:
1) General-purposae cutput port
2) Pssudo-serial output port
The time chart in the Pseudo-Serial mode is shown below:

LS VY DU [ NG [ GUONOY [ SRS [ SN |
e A e

ACC=0 ACCm=Y ACCm2

»

for
. | By | Bi
- o KNS }—————, Bihdstor  M——
Py T, I
PO TN, i n h
——
tmTort Tet Cycle Time

ports P1 and P2, respectively.
®, @ ©........ RAM data 1s shifted to the righ

every two machine cyeles. -
(e.g., replace) the RAM data every H»bit _ransrw”“

{Alarm Qutput]

Voo [}

LLCD Driver kﬁ)

AN

Va1 Viaz Ve,

LCD Driver :>

Internal Logic ™

Input/Cutput

Cireult

Vg1 Vusz Vs
sak {1}

The BAK terminal 1s connected to V or VYgg by software.,
It is, however, connected to Vgq, a tar the nitial clear is issuved.

No.2009-14/36



LC5851H,585]

+ EXT-V specifications (3V aupply)

veo L} 1 1 ]
3w - LCDDr!.ver:Q
\514
=i
84 8
aak I:} l ] V!al VJ&: VI&J
{=¥332}

.LC5851H(3 to 5V supply)
Same as EXT-V of the LC5851,

+The level of voltage applied to BAK is shown below

Power BAK terminal level
option | mode |Backup mode
Ay V551 V551
LC5851 L VSSI V552
EXT-V V557 Y352
LCB85Ht - V552 VS5

An example of a time
Power scurce option

Voo
BAK
Vasz
F T 1
Heavy Battary [
racovar
Lload 7 fee "7 Backup rleg

raset

oscillator circuit,

. To start oscillation by applying supply voltage to
the oscillator,

Be sure- sgt the backup flag to return to normal mode, after the
initial cléhq‘:a released,

The baokup~mode~related elements enter the following.

No.2009-15/36



LC5851H,5851

Power Source [Backup Flag |Oscillator BAK Terminal Current
Specificationé Inverter Size Required
Ag Satb Large Connected to VSSI (Fixed)! Becomes
large.
Li Set Large Brought to Vgo, level T n
EXTV Reset Small Connected to §352 (FixedJpAs-usual
LCS851H Reset Small ft ) | P,

Operation of Backup Flag at Initial Clear Mode

Use of this;q@tio
the mask cDtion

1. On-chip power-ON clear function ...

2. Reset terminal RES
3. Simultaneous operation of S1 to Si
Either option 2 or 3 can be specified (ma

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

this function bhe used with o‘
used according to applicaticsd

&)} The circuit wmay not ope ate
the power-ON sequencesot due @a
b) Malfunctions may tak
change in status.
One of the following- - :
'i.—ON clear cirouit is not used,
W ue ;

even%”'
xgﬁ&&b_in poyhr ~ON clear circult is used.
His" opti d

NORMAL

\ACTION To logla unit of

ricrooomputer

- {reast signal)
Ini¥ial clear aignnlggz‘ijaw [:H

No,2009-16/36



LC585TH,5851

The bullt-in power-ON clear function in LSI eircuits may not work
under certain power-rise conditions. Use an external reset switch
{the reset terminal or simulataneous operation of S1 to S4).

2) To activate the initial clear function completely with the resat terminal,
the followlng conditions must be satisfied:
(1D 0scillation must be normal.
@ The "H" level signal muat be applied for at least one mac

A example of the reset cirouit is shown below.

T 1
Yoo
Supply
Yoltage
RES
L5851
A ZFor
D%448 preventing
spike
pulsa
O

Reset release

RAES

XT00T

Even with this ol
to the power-ris

ahov requisites may not be satisfied due
%@g oF osei;lation start time, and therefore the

power-ON clear funoti&m~mafﬁmot gnrk To prevent this, an external reset

No.2009-~17/36
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(Option List|

LC5851

LCE851H

Power Select

Ag speoifjoations
L1 specifications
EXT-Y¥ apeoilicationa

LCD lighting

Static
Puplex
1z bias —13duty
Labias - 13duty

Statie
Duplex
lobias —1aduty
1 3bias —1aduty

Non use Non use
LCD Fregquency SLOW (1BHz)

TYP  (32H2)

FAST (B4Hz)
2 S PCRT Use "L"—level hold Tr
36| (S1~588) Not uyse "L"—level hold Tr
el
« 9| M PORT Use “L"—level hold Tr
P 2| (Mi~Ma) Non use "L"—level hold Tr
5,4 port chattar-removal | TYP (256Hz)
frequency
ALARH aignal modulating «TYP  (4kHz, 2 kHz)
refereénce [requanay ~SLOW ( dkHz, 1kHz)

Extearnal reset

« RES terminal
* Sioultanegus operati

of 51 to 54
Built-in power-ON clear + Uaad
function * Hot usad
Cyole Time F varsion (2 iy%) Select SLOW at
G varsion ' 200kHz ceramic

reacnator mode

Input resistance

Signal changs

INT termina]

Internal timer c¢lock

* FAST (OSC/ 8

* SLOW (OSCrH12)

)

Qacillator config

* 32, T6BkHz use
* §5.536kHz use
+ 200kHz use]Cer:

} Cryatal
amic

No.2009-18/36



L.C5851H,5851

CEBEIHI
Absolute Maximum Ratings at Ta=25°¢ s Vpp=0V unit
Maximum Supply Voltage Vas1 -5.5 te +0.3 v
Vssa -5.5 to +0.3 V
Maximum Input Voltage UIN1 v

Maximum Qutput Voltage Vayr4q ALM,LIGHT, P1tod4,CUP2,08C0UT,
TEST 1/0 AT 4 I/O B1—u (I/OA,
1/0B: output mode )

Voura SEGOUT,COM1~COM3,CUP1

Operating Temperature Topg
Storage Temperature Tatg

Allowable Operating Conditlons at Ta—-20to+70 c VDB 3

Supply Voltage VSS1”" v
VSS2 32kHz crystal mo v
Supply Voltage Vogq— # v
Vssz 65kHz erystald giode v
] v
Supply Voltage VSS?“ v
Vag? v
VSSS_ )
Supply Voltage VSS1—1 ¥
VSsa --1|.0 V
Vgg3-- ~4.0 v
Input "H"-lLevel VoltagevIH1— ! v
Input "LV-level VoltageVIL1-‘ ' 0.7x v
E v
SS%
Input v
Input 0.8x v
v
S
32 gg kHz
el 60 66 kH=z
I 65kHz crystal Fig.2
g ~3 Eto-5.25V,05CIN, 32 220 kHz
&Xﬁernal input,Fig.8
--u 0to-5.25V,03CIN/ 180 200 220 klz

SSOUT CF 0SC mode, Fig.1

No.?2000.140/7 36



LC5851H,5851

Electrical Characteristics (LC5851H) at Ta=—20to+70°C,VD =0V min typ max unit
Input Resistance RIN]A V552=~2.9V "LT level Eold Tr 10 200 kohm
Vyn=0.8Vggs *1, Fig.3
Ryy1B Vggp=-2.9V "L" level pull-in 200 700 2000 kohm
Vi Vop Tr %1, Fig.3 5,
Ryy2h Vggos-2.9V Resistance for INT
VIH‘“S 2 pull-up
Input Resistance RIN2B VSSE=—§.9V Resistance for INT ¢
VIN=VD pull—down
Yoz VpporV
Qutput "H"-Level Voltage VUH(1) V222=E%.MVSSELH
I0H=-1mﬁ
Qutput "LP-Level Voltage VOL(1} V552=—2.HV ALM
IOL=1mA
Output "H"-Level Voltage Vqyu(2) Vggp=-2.4V LIGHT,p
IOH=—0.3mA
Qutput "L"-Level Voltage VOL(z) V532=~2.MV g2 Vgg v
IOL=O.5mA +?
Qutput "H"-Level Voltage VOH(3) vssezﬂz.uv ¥
IOH=-0.1mﬁ
Output "H"-Level Voltage Vyu(l) Vggo=-2.4 ]
Qutput "L%-Lavel Voltage VOL(R) VSS% v
-+
Segment Driver Cutput Impedance
o CHOS Qutput Port Mode
Qutput "H"-Level Voltage VOH(SJ v
Qutput "L'-Level Voltage VOL(S}ﬁy vSS% v
&
Qutput "H-Level Voltage VO. | -~0.3 v
OQutput "LMP-Level Voltage Vogo Vggo v
QIPEH pin No. +S.3 + 1
11to14,16t033-
Segment -1 -0.3 v
rPAD No.63to65
Qutput COFF-Stat QIP6Y pin NOiJ 1 ua
Current ' “3l4to36
* sStatie Disp%ﬁ}f
Qutput "H"-Lével V¥ -0.,2 v
5 A1l segments
v v
358
-0.2 v
COoM1
v v
55

Continued on next page.

No.2009-20/36



LC5851H , 5851

Continued from preceding page.
s Duplex Display (1/2Bias, 1/2Duty) min typ max unit
Output "HP-Level Voltage VOH(S) Vggou-2.4V -0.2 v
IOH=—0.HuA All segments
Qutput "Lf-Level Voltage VOL(S) v552=—2.uv
IO[.-=0 - lluA
Qutput "H"-Level Voltage VOH{T) V552=—2.MV-
Ioﬂz-ﬂuﬁ
Output "M"-Level Voltage Vqoy V382=—2.HV
IOH:—Huﬂ CcoM1-2
IOL=NUA
Qutput "L"-Level Voltage VOL(T) Vssz=~2.ﬂv
IOL=HUA -

e 1/2Blas, 1/3Duty Display

Qutput "H"-Level Voltage VOH(S) Vogp=—2.4¥ . v
IOH=—U.‘¥U.A All Se&ﬁ: ?
Qutput "L"-Level Veltage Vg (5) Vggo=~2.U4V Vog y
IOL:O.HUA +§-%
Qutput "H"-Level Voltage VOH(?) Vago®~2. 4V v
Ior=-luf
OH
IOHz—luA -0, +{, 2
Qutput "L"-Level Voltage VOL(T) VSS% A
+0.
¢ 1/3Blas, 1/3Duty Display
Output "H"-Level Voltage VOH(S) ~-0.2 v
Output "M"-Level Voltage V0H1uln VSSE/E sts/g y
v v v
s
3% 353
Y v
553
-0.2 v

Vssgrg Vssprp Y
S A
g5y

Continued on next page.
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Continued from preceding page. min typ max unit
Input Resistance Rrgth Vggp=-5.0V "L" level hold 10 45 150 koho
V=0, 8v 2 Tr, *¥1, Fig.3
RIN1B Vago=-5. 3% Pull-in "L" level 100 350 1000 kohm
VIN=V Tr, .1, FiE-B 3
Riy28 Vggp=-2.0V Reaiatgnce for
VIN=VS 2 INT pull-up
HINZB V832=— .0V Resistance for
VIH=VD% INT pull-down
Ryy3 Vggo=~b.0V RES

Vin*Vpporvssa
output "H"-Level Voltage VOH(1) Vggo=-3.5Vto ALM

10

~5.25V
IOH-"’1 5['1&
Cutput "L"-Level Voltage VOL(1) Vggo=-3.5Vto ALM
=5.25V
Ioy,=1.5mA
Qutput "H"-Level Voltage VOH(2) VSSE =-3.5Vto L GﬁT,p t v
-5.25V
0 -0 5mA
Qutput "L"-Level Voltage Vy (2) Vggo=-3. 5yt LIG Veso Vss v
2l +8.3 +%
Qutput "H"-Level Veltage =1 «0.3 v
Cutput *H"-Level Voltage ; 4BVLOEL -0.6 -0.2 ¥
Qutput "L"~Level Voltage ¥ 52 Vs8 v
+008 5%
Segment Driver Output Imp
¢ CHOS OQutput Port Mode '
Output "Hf-Level Volta =-3.5¥to Segment -1 ~0.3 v
~5.25Y PAD No.63tob5
L d, QIPEY pin NO-}
§2+3.5Vt0 -3Ut036 Voso Vsso Y
-5.25Y +8 g +%
150ul
ago=~3.5Vto  Segment -1 ~0.3 v
e -5.25V [ PAD No.
Igy=-10ul 38toli1,H6t062
-5.25V k11to14,16t033 3.3 +?
K IOL=6OUA
rt
Vou(5) Vggp2-3.5Vto Segment -1 0.3 v
~-5.25V rPAD No.H3tob5
Toy=~15uA [QIPGH pin No. ]
Jutput UFF IOFF VSsa ~3.5Vto Ihtolib 1 ui
Leakage Curren%gA 5,25V
Vor,*Vss2

Continued on next page.
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Continued from preceding page,
e Static Diaplay
Qutput "H"-Level Voltage UOH(S)

Output "L"-Level Voltage Vi (5)

Output "H"-Level Voltage Vu(T)

Qutput "L"-Level Voltage V, (7)

e Duplex Display (1/2Bias, 1/2Duty)
Output "H"-Level Voltage Voul5) Vego=-3.5Vto;

Cutput

Qutput

Qutput

Qutput

e 1/2Bjas, 1/3Duty Display .
Qutput "H"-Level Voltage voéﬁs) [

Output

OQutput

Qutput

Tt.Level Voltage

PHY-Level Voltage

tMt_Level Voltage

Pl.M-Lavel Voltage

VoL (5)
Vo (T)

vssz=—3.5Vto

=5.25V
IO['I:-O Jdud
VSSE=H3 B¥to
IOL=0 . uuﬁ
V552=-3 BVto
VSSE="3 - 5Vt0

-5 . 25%f
IOL=II»11P¢ .

-5.26V
IOH=“0 . uuf\
VSSE=“3-5VtO ;

5,25V

IUL'-'-U. [IEPY )
5

VOL(?)_‘S ‘.

Tog=~Hua,I
0H ' 0L
VSSE=—3.5VEO
-5.25V
10L=RuA

min typ max
~0.2 V

All segments

VSSZ/E
+0.2

o

v

¥ v
8%

¥

VSS2/2 v
+0.2

v v
328

Continued on next page.
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Continued from preceding page,

¢ 1/3Bias, 1/3Duty Display
Qutput "H"-Level Voltage

Output "M"-Level Voltage

Cutput "L"-Level Voltage

Output "H"-Level Voltage

Qutput "M"-Level Voltage

Qutput "LT.Level Voltage

Power Supply Leakage
Current
Input Leakage Current

Qutput Voltage

Qutput Voltage

Supply Current

Vou(5)
Voul-1

Vou'-2

Vo (5}
VDM2-1

VoL (T

I rx

min typ wmax unit

VSSE=‘3o5VtO' -0.,2 v
_'5 . 25V
IOH=—0.uuﬁ
V352="3 » 5‘“}0
~5.25V
Lay=-0. A :
OH E
Ig,=0.tud All segments Vg
VSsa="3-5vt0
IOL=0.1‘UA -
VSSE="3-5th-
-5.25V
ioﬁzzu;ASVto
Ss2772
=il

~-1.45 ~1.35 v
4,35 -b.1 v

=2,25 2,2 v
; ~6.70 -6.6 v
fopg=32.T68kHz
Ta=25°C, Fig.7
Ci=C2=0. 1ulF 3.0 5 uA
Ci=25kchms
| fopg=32.768kHz
Vagos-U.5V LCg=20pF 10 20 uA
{ “=%5°C,HALT mode
#S8tatie: Fig.9, 1/3B.1/3D:
Fig.7, others: Fig.l
VSSE:—M'SV C1=C2=0.1uF 20 50 ul
Taz25°C Cl=25kohms
HALT mode | fopg=6%.536kHz
Cg=10pF
Statie: Fig.9, 1/3B.1/3D:
Fig.7, others: Fig.l
-} .5V +C1=C2=0. 1uF 100 300 ui

v =
T§§§5°c CI=25kohms,Fig.6
HALT modse fopg=200kHz
Cg=180pF,330pF
Contihued on next page.
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Continued from preceding page, min

Oscillation Hold Voltage ’vHOLD” Ta=25°C 2.0
[01 =C2=0. TuF,CI=25kohms,
fopg=32, TGBkHz Cg=20pF
Static: Fig.9, 1/3B.1/3D:
Fig.7, othersa: Fig.Y
Osaillation Hold Voltage WHOan Ta=259C
LC1 =C2:0,1uP,CI=25kohna
fopg=65, 536kHz Cg=10pF
Statle: Fig.10, 1/3B.1/
Fig.7, others: Fig.h
Oscillation Start Voltagalvsttﬂ Ta=25"C ;
C1=2C220. JuF ,CT=25koHnd , F gk
fopg=32.768kHz,Cg::
Oscillation Start Voltage|vstt4 Ta=25°C
C1=G2=0. {uF,CIs

5kohng,

1@§¥

Oscillation Start Time Tatt1

Qacillation Start Time Tatt2

Oacillation
Osaillation
Osecillation

Qsacillation
Capaoitance

typ max unit
5.25 v

2.6 v

10 8

10 3

10 8

10 g

4.0 v
5.25 ¥

50 500 ms
10 pF
0 pF
20 pF
20 pF
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*| 51,82,83,3% Mi,H2, M3 MY
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[Lcs851

Ag Specifications

Absolute Maxisum Ratings at Ta=25°C,Vpn=0V unit
Maximum Supply Voltage Vas1 -i,0to+0.3 Vv
Vss2 ; Ty \0t0+0 3 Vv
Vss3 {LCD lighting: 1/3bias display
Vss3 (LCD lighting: Other than 1/
bias display)
Maximum Input Voltage Vinyg  S1-8,M1-U,I/081-U,1/0B1-4, T,
TESTA(I/0A1—M and I/0B1-Usate om
in the input mode. 10P,0 IN, B
BAK
Maximum Output Voltage Vout1 ALM,LIGHT,P1-l I/0A1~ﬂi
1/051 4 CUP2(I/UA1 &Frfosi
are in the output gt
TEST,0SCOUT
Yout3 SEGOUT,COM1toCQ)

Oparating Tewmperature
Storage Temperature

—20to+65
-30to+125 °¢

Allowable Operating Conditions at Ta=2512° typ max unit
Supply Voltage VSS1 od -1.3 L)
V553 -3.7 v
Vss3 Vss3=Vss2
Input "H"-Level Voltage -0.2 ] v
Input "L"-Level Voltage VSS1 VSS; ¥
+0.
Operating frequency 32 33 kH=z
Electrical Characteristd ; + Vpp=0V min typ max unit
Input Resistance 1.55V,"L"level held Tr 10 200 kohm
. 1.5 Vggot+0. 2V *1, Fig. 1
N B ¥S51=-?.55V,pull-down resis~ 200 2000 kohm
. tor ®1, Fig.1
Vggq=-1.55V,pull-up resis- 200 2000 kohm
Vg sV tor for INT
. I.7 852
2B Vegq=- ? 55V,pull-up reais- 5 50 kohm
' v H~V tor for INT
VSSI="1 55V,pull-down resis- 5 50 kohm
“VDD tor for RES
Inpy Vop( 1) Vss1=~1.35V,ALH,LIGHT -0.65 v
=-250ul
Var (1) VYoaq=-1.35V,ALM,LIGHT v v
OL SS1 ' ' 3
=250ul +0.E;
~0.2 v

Vor(2) v =-1, 55v I/041-4,
OB 17881

=-20ul, P1
(1701~ 4,?5031—“ are in

the output mode.)
Continued oh next page.
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Continued from preceding page.

Input "L"-Level Voltage Vg (2) Vgg1==~1.55V,1/0A1-1,I/0B1-4,

min

Iop=20uA,P1-4(1/0A1-1,1/0B1-4

are in the output mode.}
Segment. Driver Qutput Impedance
e Statio Display
Qutput PH"-Level Voltage WOH(B) Vss1=—1.55V,SEGOUT

IOH=—0.Uuﬂ

Output "LW-Level Voltage VOL(B) VSSI=—1.55V,SEGOUT
IOL=O.uuﬂ

Qutput "H"-Level Voltage VOH(MJ Vggy=—1.55V,COM1
Ioﬂz—uuﬁ

Qutput "L'"-Level Voltage VOL(M) Vggy==1.55V,C0M1
I0L=MUA

e Duplex Display(/2Bias, 1/Duty} )
Qutput "H"-Level Voltage VOH(3) Vggq=—1.55V,all 35* ur

I0H=—0.HUA 4
Cutput "LP-Level Veoltage VUL(B) VSS1"

Inr =
Output "HY"-Level Voltage VOH(H) Vgé1—
Output "MP-Level Voltage VOM
Qutput "L"-Level Voltage VOL(H}

e 1/2Blas, 1/3Duty Display
Output MH"-Level Voltage VOH(BJ

Output "L"-Level Voltage Vo (3)'V.
Output "H"-Level Voltage
Output "M"-Level Voltage
Output "L"-Level Voltag

e 1/3Bias, 1/3Duty Display
Qutput "H"-Level Volfage,

K §3l~0.uua,lo =0, 4ul
Nggy=-1.55V,all SEGOUTs
Iag==0-Y4uA, Iy =0.4uA
VSS1=—1.55V,a 1 SEGQOUTs
IOLzo.uuA

IOH=~HUA

3 IOH':HHUA,IOL:![UA

Cutput

Loy=-liua, In =hud

Qutput
Y\):.?\‘.’.f-" IOLZHUF\

Vgg=~1.55V,COM1.COM2, COM3
Vggp==1.55V,COM1.COM2. COM3
Vggq7~1.55V,C0M1.COM2. COM3

Vggq=-1.55V,COM1.COM2.COM3

8%

’$52
0.2

!
5

typ max unit

Vss
+0.

S5 7
o
35
a5

S5

a3

155
553
1553

351
3%
1553

Continued on next page.
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Continued from preceding page.
s Output Voltage
LCD Lighting:
1/3Bias Method (Doubler) Vgo, ~1.35V,fopg=32.T768kHz
C?EOC” =0, tuF Fig.T
(Tripler) Vss3 1=~1.35V,fopg=32.768kHz
C?EOCH=O.1UF Fig.7T
1/2Bias Method (Doubler) Vggo  Vggy=-1.35V,fopg=32.768kHz
c?:&a:o.qu Fig.2
e Supply Current (Backup Flag Reset)
LCD Lighting: Ipp L 1:—1 55V,during HALT,
1/3Bilas Display C?toCh =0, juF,CI= 256kohm

LCD Lighting: Other than IDD
1/3Bias Display

ud

Osclllation Start Voltage Vstt Cd Cg 20pF , CI zﬁkbnm v

Vgg 32 TGBKHZ X'tal,Fig 3
Osclllation Hold Voltage VHOLD §kohms : -1.3 v
Oacillation Start Time tatt 10 sec
Oscillation Compensatlon 10P 10 12 pF
Capaclitance 20P 20 24 pF

L1 specifications
Absolute Maximum Ratings at unit
Maximum Supply Voltage -4, 0to+0.3 v
=4,0t0+03.3 v
-5.5tc+0,3 ¥
"'u . 0t0+0 . 3 V
Maxiwum Input Voltage VBAKt°+O'3 Y
352t0+0. 3 ¥
.3
Maximum Qutput Vo VBﬁKto+0.3 ¥
?852t0+0.3 v
n the output mode.)

: Vouts SEGOUT ,COM1toCOM3, CUP1 Vgsgto+0.3 v
Tcpg ~20to+65 %
CIA -30to+125 o¢c
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Allowable Operating Conditions at Ta=25%2°C,Vp,=0V
Supply Voltage VBAK

v
552 (Eackup %iag 1s reset.)

v
552
(gackup %lag is reset.)
¥ (LCD lighting: 1/3bias
353
display)

Vgg3 (LCD iighting: Oter than 1/ ’

bias display
Output "H"-Level Voltage Vry S1-4,M1-4,I/0A1-4,1/0B1-¥
INT,(I/OA1-4,I/0B1-4 a
the input mode.)
Qutput "L"-Level Voltage Vyp S1-4,M1-b T/0A1-b X/
INT, (X/0A1-8,I/0B1 -4
the input mode.) .
Operating Frequency fopg Ta=-20to+65

Electrical Characteristics [LC5851] at Ta=25%29¢G:)
Input Reaistance Riy1A Vggo=-2.9Y

ML
9\

Riy1B  Vggo=-

Qutput "H"-Lavel Voltage
gutput "LY¥-Level Voltage

Qutput "H"-Level Voltage ¢

"L"-Level Vglbage *
f}ﬂﬂun P1-1
$F041-4,1/0B1~4 are in the
itput mode.)

v =-2.9V,LIGHT

fssam 2y
Vggo=-2-9V,LIGHT

IOL-150uﬁ

min typ max unit
"'3-'6 "1.3 V
=3.6 ~2.6 v

unit
kohm

kohm
kohm
kohm

kohm

R

v
85
-1.5 v

g2
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Segment Driver Cutput Impedance

¢ Statio Display min typ max unit
Output "H'-Level Voltage Vgu(4) Vggp=—2.9V,all SEGOUTs ~-0,2 v
Iny=-0.8u4
OH
Output "L"-Level Voltage Vg (li} Vssz““z 9v,all SEGOUTSs v
-0 Jua
0
Qutput "H"-Level Valtage VOH(S) VSSE“"Z 9v, CoM1 v
z-Yup
H
Qutput "L"-Level Voltage Vg (5) Vssz-~2 9V, COM1 .V
OL_uua

e Duplex Display (1/2Bias,1/2Duty)

Output "H"-Level Voltagse VOH(H) VSSZ="2u9v ,all SEGOUTs v
T =—~0.lluk
oH" :
Output "L"-Level Voltage Vu (4) vssa_-z gv,all SEGOUS 5 ¥
L"'O lluﬂ. ‘PS.%
Qutput "H"-Level Voltage VOH(S) Vssz-~2 9Vv,COM1. C@M@ v
=-llul s
Qutput "M"-Lavel Voltage VOM ngz-—z 9v, COH ' v
g=-Hud IO ' +0.
Output "L"-Level Voltage Vg (5} vssz--z 9V, Veg v
IOL-uuﬁ +8.§
e 1/2Bias, 1/3Duty Display
Output "H"-Level Voltage V() Vggo=- '
Output "L"-Level Voltage VQs% v
+0,
Output "H'-Level VYoltage v

Cutput "Mt-Level Voltage ; v v v
—uk, CON3 AT 4

Qutput "Lt-Level Voltage 0M1;COM2. Vgsg v

¢ 1/3Bias, 1/30uty Display

1l SEGOUT v v v
ﬁl“ ¢ =0.4ul 0 ssg/g 583/3

av, agk SEGOUTs v 3 Vag v
0.3uA, Ig&-o.uuﬁ ~8.% +ﬁ,%

Output

Oubput 2 "'2-9\’,3. SEGOUT s Vgsg v
# L—O HUR
Qutput .vss =-2,9V,COM1.C0M2, -0,2 y
=-4up  COM3
Ooutput L5 v ==2,0V,COM1.COM2. v ¥ v
gﬁg-uua I0 =llud, COM3 SES{S SES{E
output y2-5 Vssz-“2 9v,COM1.COM2, vgs5 vgsg v
~J. +ir,

Top=-tul, I, E_HuA,COM3
VoL (5) vsszﬁ-z 9u OM1.COM2, vgsa v
Igpzlud  COM3 +
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Qutput Voltage
LCD Lighting:

1/3Bias Display Vgs1 Vego=-2.9V,fopg=32,768kHz,

(Halver) C?EoCH:O.1uF Fig.&

(Tripler) VSSB v Sz:-z.gv,ropgzaz.TﬁakHz,
CltoCl=0, 1uF Fig.$8

LCD Lighting: Other than 1/3Biaa Display

{Halver) Vgs 52==2.9V,fopg=32.768kHz,
C? 62 =0.1uF Fig.5

Supply Current (Backup flag 1s reset.)
L.CD Lighting: IDD =~2,9¥,during HALT,
1/3Bias Display C?EOCR =0.1uF,C1= 25kohmsg

Cd=Cg=20pF,32.768kHz Xt
LCD Lighting: Other than IDD =.2.9V,during HﬂLtf
1/3Bias Display C? 52 =0, TuF ,C1= 25ko

Dacillation Start Voltage V
stt cgﬂé gﬁpé 32. 7§akﬂz
Oscillation Hold Voltage VSS2

(Backup flag 1is set.) VHOLDca)VSAE 28
Oscillation Start Time Catt

Oscillation Compensation 10p
Capacitance 20p

EXT-V specificaitions
Absolute Maximum Ratings at Ta=
Maximum Supply Voltage

&+’ Other than 1/3
" bias display)

Maximum Input Voltage

Maximum CQutput

CUP2(I/0A1~4,X/0B1-4 are in the
output mode.)

Operap’ g A\ 1

~1.3 v

10 sec

6 10 i2 ©pF

16 20 24 pF

unit

-4,0t0+0.3 v

“u00t0+013 V

—5.Bto+0,3 v

fgsgto+o.3 v

v3521:04-0.3 v
- ‘3

vﬁsgto+0.3 v

V382t0+0.3 v
~0.3

Vgsato+o.3 v

-20to+65 Oc

~30t0+125 ¢
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Allowable Operating Conditions at Ta=25%2°C,Vjn=0V min typ max unit
Supply Voltage Vgay -3.6 -1.3 v
14 Voar= ~3.6 ~2.0 v
Ss2 S
VSS3 (EéE lfgﬁting:IKBbiaa display)}-5.0 -3.3 v
Vgs3  (LCD lighting:Other than 1/3 Ys53*V3as v

blas display)
Output "H"-Level Voltage Viy S1-4 ,M1-4,I/0A1-4,I/0B1-U4,INT, O
(I/0A1-4 and I/0B1-4 are in ¢

the input mode.}
Output "L"-Level Voltage Vp — St-U,Mi-k,I/0A1-4,I/0B1-4, T, Ve
(I/0A1-4 and I/0B1-4 are fn'
the input mecde.) d

-

Operating Frequency fopg Ta=-20t0o+65°C kHz
Electrical Characteristics [LC5851] at Ta=25%2°C,¥ unit
Input Resistance Byyld  Vggo=-2.9V,"L" kchm
VIL=VS 2+0.4V

RIH1B VSs2z“§-9v'pull 2000 kohm
Rpy2A 2000 kohm
RINEB 2000 kohm
HINB 50 kohm

Qutput "H"-Level Yoltage VOH(1) ~1.0 ~0.3 v

Cutput "LM-Level Yoltage VOL(1)

Qutput "H"~Level Voltage =1.0 =0.3

gutput "H-Level Voltage -0.6 =0.2

Output "LP-Level Vo 4 55572+ 4V, 1/0A1-4,1/0B1-4
Iop=d. 1mA, P1-4

(£/0A1-4 and I/0B1-4 are in

Lie output mode.)

v v
4855 3%

Segment Driver’

CHOS Qutput Fort min typ max

Output "Hisiev Vggo=-2.4V, segment -1 «0.3
Igy=-10uA (for output port}
VSS2=-2.uV, PAD N0|63t065 Vgsz VSS?
11, =50uA QIPHY pin No.) +0.3 41

Lto3b J

VSSE=—2.HV, segment -1 -0.3
Ipy=-5ud (for output port)
VSSz:-Z.uV, PRD N0'38t0u1 VSSg VSS%
Iy, =20uh LY, 46t062 +0. +

QIPEL pin No.
11to33

Vogs V v
+8%5 +1°6

unit
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Peh (Open Drain OQutput Port
Output "HP-Level Voltage VOH(H) VSSQ=~2.hV, sggment

Topy=—10ud  (for output port)
Qutput OFF-State Leakage Igpp V552=~2.6V.(Phn N0.63t065)

QIPGY pin No.

34to36

Statlo Display
Output "H"-Level Voltagg Vgn(8) Vgqor=-2.9V,all SEGOUTS

IOH:—O.uUﬁ

Gubput "LY-Level Voltage VOL(H) Vogns=—2.9V,all SEGOUTS
IOLzﬂ.HuA

Cutput "H"=-Level Voltage VOH(S) Vggo=-2.9V,COM1
Iouz—ﬂuﬁ

Qutput "[f"-Level Voltage VOL(B) Vggo==2.9V,COM1
IOL:ﬂuﬂ

Duplex Display (1/2Bias, 1/2Duty)

Output "H"-level Voltage VOH(h) Vggp=-2.9V,all §
Ioﬂz—ﬂ.uuﬂ
Qutput "LY'-Level Voltage VOL(H)
Output "H"-Level Voltage VOH(S)
Output "H'-Level Voltage
Qutput "L"-Level Voltage

1/2Bias, 1/30uty Display
Qutput "H'-Level Voltage

Qutput PL¥-Level Yoltage
Cutput "H"-Level Voltage
Qutput "M"-Level Voltage

Qutput "L"-Level Voltag

1/ 3Bias,
Output

L@Ha-o.uuﬁ

xg“sz: -2.9V,SEGOUT
\OH:—O. QUR,I :lll'UA
SS?:-E.QV,SB&OUT
Ioné-o.ﬂuA,IOLzo.uuﬁ
V852=—2.9V,SEGOUT

IOL:O.HUA

Qutput
Out.put
Qut.put

Cutput

Vggo=-2.9V,COM1.COM2.COM3
Ioﬁz—ﬂuh
Out pa] Vggo=—2.9V,COM1.COM2, COM3
o % ; Ioﬁzuuuﬁ,IO =0.lluA
Qutput 20 ~Le Vo) V582:-2.9V,EOH1.COM2.COH3
' ; Lop=—4uA, Ly =huk
Qutput ., ) Vggp=-2.9V, OM1.COMZ,COM3

IOLzuuﬁ

min typ max unit

"1 "'003

"'0-2

-0.2

gz Tsg3

Yssgra Yesyg
553 5%

Yssgrg Vssprg

55 3%
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LC5851H,5851

Output Voltage
LCD Lighting:

Supply Current (Backup flag is reset.)

(Halver)

(Triplar)

LCD Lighting:

(Halver)

LCD Lighting: 1/3Bias

Display

1/3Bias Display

Vss1

Vss3

Other than 1/3Bias Display

Vss9

Moo

LCD Lighting: Other than IDD

Osecillation

v
532

Oscillation

b}
35
Oscfllation

Oscillation
Capacitance

1/3Blas
Display

Start Yoltage Vstt

Hold Voltage
Start Tiwme

Compensation

VyoLD

batt

10p
20p

Vsgp=-2.9¥,f0pg=32.T68KHz

CT86C3-0. 10F Fig.9

Vogr=-2.9V,fopg=32.768kHx
toC3=0, 1uF Fig.9

52=2.9V, fopg=32.768kHz
? 52 0.1uF  Fig.5

Vggo=-2.9V,During HALT
C§§003 =0, 1uF ,CE=25kohms

—2 9V during HALF
CiS8a: s

0.1u¥F,CI=25ko
Co= Cg 20pF 32 768k§

-2,0 ¥

2.9V, SIF25k_
=20pF;; 32. 76!

10 sec

Co ég
8 10 21 pF
16 20 24 pF
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LC5851H,5851
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Fig.3 Oscillation Start VYoltage,

Oscillation Start Time,
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Fig.b
Yoltage Taat Ciroult

Supply Current, Oacillabion Hold

Fig.2 Supply Current,
Aold Voltage Test Cipoirit

Oacilletion

Start Tiwme,

tart Voltage,

Yoltage Teat Clrouit
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