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TENTATIVE

LCD CONTROLLER DRIVER

S-4562A

The S-4562A is a 17 or 33 common, 60 segment output character LGD
driver with built-in interfaces for serial and 8-bit CPUs. The S-4562A
incorporates CGROM, making character display possible. It displays this
independently of the CPU through the use of an internal oscillating
circuit or clock input. It has a wide variety of command instructions
which minimize the load of the CPU. It also features a wide voltage
range, low power consumption, and a power save function, making the
S-4562A a suitable display for system applications in portable

electronics.

B Features

¢ Display Area

5-dot font

12 columns 4 lines (+4 columns ) ,

24 columns 2 lines (+8 columns ),

12 columns 2 lines (+4 columns)
6-dot font

10 columns 4 lines (+8 columns ) ,

20 columns 2 lines (+12 columns ),

10 columns 2 lines (+6 columns )

Values in parentheses indicate the number of

columns outside the display area.
lcon Display

Max. 80 icons

lcons can be displayed upper and lower panel.
Fents; Both 5-dot font/6-dot font display are possible.
Interface

8-bit high-speed CPU interface

Serial interface
Driver Output

60 segments

16 common+ lcon common: Command Setting

32 common+ lcon common: Default
Character Generator ROM (CGROM)

9800 bits Character font 5x7 bits 240 characters
Character Generator RAM (CGRAM)

8 characterx5x8=320 bits
Display Data RAM (DDRAM)

4 linesx16 characters=4x16x8=512 bits

{4 characters are outside the display area)

Display Clock

Either internal CR oscillating circuit or external clock

input is available:
CR oscillation: 1/17 duty cycle=31 kHz,
1/33 duty cycle=60 kHz

Duty Cycle
1/17: Command Setting
1/33: Default
Internal LCD Bias Voltage Generator
Internal bias resistor. Command selection
1/6.7, 1/5, or 1/4 bias
External bias resistor. Free setting of 1/2 bias or
more
Interface Command
Display Clear, Cursor Home, Display ON/OFF,
Display Character Blink, Cursor Shift, Display
Shift, Cursor ON/OFF
Expanded Interface
Contrast Adjustment, Smooth Scrolling Control,
lcon Control, Icon Blinking, Bias Resistor
Selection, Change of Number of Display
Columns, Power Save, Only Icon Display,
Boosting Frequency Selection
Internal Booster Circuit: Dual/Triple Booster
Power Supply voltage range
Logic Power: -24\V1io 55V
LCD Drive Power: -27Vto -110V
Low Current Consumption: T.B.D. max
Approximately O pA {(during power save operation)
Shipment Form: Gold bump bare chip, TCP
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LCD CONTROLLER DRIVER

S-4562A

B Block Diagram

1. Block QOverview

SEG1 to 60COM1 to 32 COMI 1,

| Address p Display RAM ] |
RS a Counter [« 8 bitx80 LCD Driver
E | - A A A
nstruction . CGRAM —$
MPU | Decoder .
RAWX 5 bitx80 Latch
Inter- Ciarlc%it Common
P/SXT‘ face I Counter —0 V1o
Data ™ Mark RAM i V5
DB et .
(0-7) Holder 5bitx12 Parallel
Conversion
Circuit
- BUSY | Mark Blink RAM A C1-
5 bitx12 C1+
= Cursaor LCD Ce—
Blink C2+
CGROM <l | it omer SUEN 1 Vour
i v
0sc Osc, Timing 5 bitx240 ) s0UT
T_ Circuit - Control Fﬂ\g
0osC Circuit ENG
Voo +
VSS
Figure 1
2. LCD Power Supply Circuit
Vour Vont Vsout
F ot ﬁ
Voo
C1+ Voltage Regulator i i Vi
Ci— Booster LCD Voltage LCD Bias Resistol Vs
coy Command Fine Voltage Follower Va
Co Adjustment Circuit Vv,
F Y B F Y U F Y
») Vs
Reference
Valtage
Circuit
b
FNC1 ¢ * &
FNC2 i & *
& T +—() Vss
CR Oscillating MPU Interface
Circuit
J
O8C1 08C2

Figure 2
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LCD CONTROLLER DRIVER

S-4562A
B INSTRUCTION LIST
1. Normal Instructions
Table 1
Code Execution
Command Functions Time
RS |R/WXIDB7|DB6|DB5|DB4{DB3|DB2|DB1|DBO VDD=3V
okl 0 0 0] o0 0 0 0 0 0 0
. Writes the space code in the entire 0OsC 67
Display Clear 0 0 ojofof0]J]Oo]JO]O]O DDRAM. Clock
Cursor Home 0 0 olololololol1]|cH CH:1/0= Cursor Return/Cursor Home c‘)lrulséesc;
ID:1/0=  Address Counter
Entry Mode 0 0 ofofojojlo|i1|[ID]S Increment/Decrement 1usec
8:1/0= Display Shift during DDRAM | orless
write
D: 1/0= Display ON/OFF
Display ON/OFF 0 0 ofof{o0oj0]1]|D|C|B]|C:1/0= CursorDisplay ON/OFF ipusec
B: 1/0= Cursor Pasition Blink or less
ON/OFF
SC: 1/0= Whole Display Shift/Cursor
Cursor Display 0 0 ofo|o]|1]SC|RL| - | - Shift 1pusec
Shift RL: 1/0= Curser, Display Right /Left or less
Shift
H:2 lines 12 columns select
N: 2 lines 24 columns /4 lines12
columns
Function 0 o fofo|1|H|N|MS DT|TC|MS:1/0= Expanded/Normal Interface 1usec
Set DT: 1/0= 6-dot/ 5-dot font or less
TC: 1/0= Zig-Zag/Normal Common
Output
CGRAM 0 0 ol 1 CGRAM Address CGRAM Address Setting 1psec
Address or less
DDRAM a 0 1 } DDRAM Address DDRAM Address Setting 1psec
Address or less
BUSY BF:BUSY Output 1usec
Address Read 0 ! BF Address Counter Address Counter Setting or less
Data Write 1 0 Write Data Write Data Tusec
or less
Data Read 1| 1 Data Read Data Read Ipsec
or less
-:.don't care
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LCD CONTROLLER DRIVER
S-4562A

2. Expanded Instruction list

Table 3
Code Execution
Command Functions Time
RS |R/WX|DB7DB6&|DB5|DB4|DB3|DB2{DB1|{DBO VDD=3V
Power Save Setting| O o fofofjojo]|-|-]-|[PS|PS: 1/0= PowerSave Tpsec
; . or less
Operation/Normal Display
o | oflo|lo|o|1]| - |mp|octpceMP: 1/0=  lconOnly .
. Display/Normal Entire 1pusec
lcon Only Display, .
Boosting Freguency Display or less
. DC1, DCO: Boesting Frequency
Selection .
Selection
BS1 BSO
0 0 1/6.7 Bias 1pusec
Bias Select 0 0 of1|(oj|jo] -] - |BS1BSO[ o 1 1/5 Bias or less
1 0 1/4 Bias
1 1 Bias/External Setting
BK1 BKO
Blink Select 0 0 o|1]0]1 - | - |BK1|BKO| o 0 Black Blinking 1usec
0 1 White Blinking or less
1 0 Cursor Blinking
1 1 Black/White Inverse
Blinking

Smooth Dat Dot Shift Amount : {usec
Seroll o |l o|1|lo]olo]- Shift Setting and Operation of the Dot e
Dot Shift Amount Shift Amount in the Smooth Scroll

Select lines.
L1: Selects the first line o Smooth
Scroll Line Setting | © 0 i{fojof1|L4|L8|L2]L Scroll line. 1psec
L2: Select the second line to the or less
8mooth Scroll line.
L3: Select the third line to the Smocth
Scroll line.
L4: Select the forth line to the Smooth
Scroll line.

Smooth Character Shift Character Shift Amount: {usec
Scroll 0 0 1]10(1 Amount Setting and Operation of the oFrl loss
Character Shift Character Shift Amount in the

Smooth Scroll Select lines.

Icon RA.M Address 0 0 1]11]0/|0 Icon RAM Address lcon RAM Address Assignment Tpsec
Setting or less

lcon Blinking RAM 0 0 41 1| 0| 4 [conBlinking lcon Blinking RAM Address 1psec
Address Setting RAM Address Assignment/ or less

Sets the mark to blink.

Contrast 0 0 1{1]11]0 Contrast Amount LCD Contrast Adjustment Data Tpsec
. - or less

Adjustment Setting

Reference Volatage Dvo

Temparature 0 0 111 (11 -1]-1]-|[PV0 0-013%/C, 1.8V 1psec
Coefficient 1 40.01%/ C, 2.2V or less
Selection

H:1/0= 2 lines 12 columns Select/

N:1/0= 2 \‘Ir'Ellld 24 col 4

Function O | o ool t]|H|NMSDTITCH ™ "= §,75 Coumns 1psec
M&:1/0= Expanded / Normal or less
Set Instruction
DT 1/0=6-dot font/5-dot font
TC : 1/0=Zig-Zag / Normal
Common Cutput

BUSY 0 1 BF Address Counter BF : BUSY OUtpUt . 1|.lSGC

Address Read Address Counter Setting or less

Data Write 1| 1 Wiite Data Write Data lusec

or less

Data Read 1] 1 Read Data Read Data Tpsec

or less
-don't care

IMPORTANT: Commands for the Function Set, BUSY Address Read, Data Write, and Data Read are common to
Normal and Expanded Instructions.

4
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LCD CONTROLLER DRIVER
S-4562A

B Function Explanation

1. Interface
Two interfaces for serial and 8-bit parallel connections, which can be changed by the P/SX terminal, are built in. The
CPU interfaces with instruction code and several kinds of data via an instruction decoder and a data holder.
Data is read from memory via the Data Holder. Through the memory’s Address Set Command, the contents of the
memory are read at one time into the Data Holder, and output through the Read Instruction. Then, the next data is
read into the Data Holder.
Parallel interface and serial interface execute all instructions within the ENABLE CYCLE or the CLOCK CYCLE
specified according to timing characteristics. Because BUSY is cleared within the CYCLE, the execution of successive
instructions is possible without having to confirm BUSY.

1.1 Parallel Interface

Parallel interface is engaged when the P/SX terminal is “H” Connect the P/SX terminal to VDD. The reading of
instruction is carried out at the falling edge of ENABLE (E), and the reading of data and of addresses is carried out
when ENABLE is “H”

s / \ /
. — /T /[

RWX
DBO to DB7 (Instrucﬂon X Data Write >—< Address >—
Instruction ' Data Write ' 1 Address ' ' Data .
Wiite . ' , Read ' . Read '
Figure 3

1.2 Serial Interface

Serial interface is engaged when the P/SX terminal is “L” The instruction code is read at the rising edge of Serial
Lock (SCLK). Serial data is input in numeric order from DBO through DB7. The instruction code is the same as
that of the parallel data. Connect the P/SX terminal to VSS. Set the RAWX terminal to OPEN.

P/SX: “L” Serial Interface Operation/Connect it to VSS.
RS: Wirite in the “L"Instruction Register
Write in the “H” Data Register.
E: “L” Active
DBO: Serial Data Input Terminal (SDI)
DB1: Serial Clock Input Terminal (SCLK}
DB2 to DB7: OFEN
R/WX: OPEN

e\ /-
RS ~ X X valid X

DB1
S TN NSNS NSNS
gﬁ XDBo XDB1 XDB2 XDB3 XDB4 XDB5 XDBs XDB7 X

Figure 4
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LCD CONTROLLER DRIVER
S-4562A

*ce1 Line 24 Character Display

+0¢ No Display Shift
[—COMI 1o COMS 1 I COM1710 COM24 =
Pasiton 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 Rear Character DDRAM
Istline 00 Jo1 foz Jo3 fo4 Jos Jos Jo7 fos Joo Joa JoB p=doc Jorfok JoF [ro Ji1 Ji2 J13 |14 [15 |16 Ju7 iz 1o fia]iB[iciD[lEiF]  Address

«¢ Display Left Shift
Positen 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 Rear Character DDRAM
1stline [0t o2 Jo3 Jos Jos Jos Jo7 Jos oo JoaJor Joc Jmbon ok Jor Tro Tt Tz [ Toa [is Jis 17 [t p=fio [taf i [icIDE[iF oo ] Address
*c¢ Display Right Shift
Posiion 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 1§ 19 20 21 22 23 24 Rear Character DDRAM
1stiine  [LF Joo Jo1 Jo2 Jo3 Jo4 Jos os Jo7 Jos oo Joa F==tor Joc Jor JoE JoF Jio Jin Jio Jia i 15 i pdi7 fig 19 taliBicipliE]  Addiess

+c¢2 Line 24 Character Display

+0z No Display Shift
[ coMmlw COMIle ] I COM1710 COM32 — |
Pesiion L 2 3 4 5 6 7 & 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 Rear Character
Istline |00 Jo1 foz o3 Jo4 Jos Jos Jo7 Jos |09 oA joB m==loC fonjoF JoF f10 |11 12 |13 |14 |15 Ji6 |17 [=$18 |19 [IA[1B[ICID|IE[IF] DDRAM
2ndline  [20 [21 |22 [23 |24 |25 |06 [27 [o8 |29 [0 A |2B jm=j2C DD OE [2F [30 [31 |32 |33 [34 |35 [36 |37 =38 39 |3A[3B |3C|3D|3E |3F | Address

»ce Display Left Shift
Position 1 2 3 4 56 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 Rear Character
1st line (01 |02 |03 |04 |05 |06 |07 JO8 09 JOA JOB JOC ==0D JOE JOF 10 11 |12 |13 |14 |15 |16 |17 |18 [==19 L1A|LB|LC|ID|IE |IF 0O | DDRAM
2ndline  [21]22 |23 |24 |25 |26 |27 |28 |29 |2A |2B |2C ==12D |2E |2F |30 |31 |32 |33 |34 |35 [36 [37 |38 jm=mi30 [3A|3B |3C |3D|3E |3F J20 | Address

+c¢ Display Right Shift
Position 12 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 Rear Character
Istline |LF OO JO1 JO2 |03 |04 |05 |06 07 JO8 |09 |OA OB |OC |OD2 [OE JOF |10 J11 12 J13 14 |15 |16 ==17 |18 |19 IA|IB|IC|ID|IE| DDRAM
2ndline  [|3F 20 J21 |22 |23 |24 |25 [26 27 |28 |29 |2A ==2B [2C |21 [3E |3F |30 |31 |32 |33 |34 |35 [36 jm=m37 |38 |39 [3A 3B [3C|3D|3E| Address

*c¢4 Line 12 Character Display

soc No Display Shift

I coMiwcoMsz — |
Posifion L 2 3 4 56 7 8 9 101l 12 Rear Character
Istline 100 l01 Jo2 |03 lo4 os Jos o7 Jos |09 |oa joB ==oC JoD |oE [oF
Tndline  [LO111 f12 113 J14 |15 J16 |17 |18 |19 [1A 1B f==1C |ID]IE [IF | DDRAM
ardline (20121 |22 |23 [24 |25 |6 |27 28 |29 [24 2B =0 C 9D |2E [2F | Address
shline 120131 [32 [33 |34 |35 |36 [37 |38 |30 [3A 3B p==f3C [3D|3E |3F

+o¢ Display Left Shift
1 2 3 4 5 6 7 8 9 1011 12 Rear Character

Position

Istline [@1]02 03 J04 |05 J06 |07 |08 |09 |0A |OB |OC [===joD |OF |OF |00

nd line  (LL{IZ |13 |14 |15 J16 |17 |18 19 IAJIB |IC ==1DJ1E |1F |10 | DDRAM
apd line  |[2LJ22 |23 [24 |25 26 |27 [28 |29 [2A 2B [2C [==42D |2E [2F |20 | Address
4thline 13132 ]33 |34 |35 |36 37 |38 [39 |34 |3B |3C =={3D |3E |3F |30

*ce Display Right Shift
12 3 4 5 6 7 8 9 101112 Rear Character

Position
1stline [OF 0001 J02 03 J04 |05 |06 |07 JOB (09 0A p=jOB [0C |OD |OE
ondline LEJt0 11 f12 {13 Jid |15 fi6 J17 18 [10 |14 p==liB [iIC iD[IE | DDRAM
ardline  [ZF20 121 |02 |23 |24 |25 [ |27 |28 |29 foa f=eloB o 2D 2B | Address
4th line BE[30 |31 |32 |33 ]34 |35 |36 [37 |38 |39 |3A p=={3B |3C|3D|3E
sz 2 Line 12 Character Display
+o¢ No Display Shift COM1 to COM16
and COM17 to COM32 I
Pasition 12 3 4 5 6 7 8 9 101112 Rear Character

1stline 0o fo1 Jo2 |03 Jo4 |os Jos Jo7 Jos Joo |oa joB f==doc ook |oF | DDRAM
ondlive 110 |11 |12 |13 |14 |15 |16 |17 |18 o [ia|iB =dicin|iE [1F | Address

»x Display Left Shift
Position 1 2 3 4 56 7 8 9101112 Rear Character
1stline (01 ]02 |03 |04 |05 |06 |07 JOB J09 JOA |OB JOC ==i0D |OE |OF |00 | DDRAM
2ndline |11 |12 |13 |14 |15 |16 |17 |18 |19 [IA|1B |[IC == 1D|1E |1F |10 | Address

«x Display Right Shift
Pasition 1 2 3 4 5 6 7 8 9 101112 Rear Character
1st line  [OF |00 |01 |02 |03 |04 |05 |05 |07 JO8 |09 |OA ==={0OB |OC |OD |OE | DDRAM
2ndline  |[LFJ10 J11 |12 |13 J14 |15 |16 |17 |18 |19 |1A ==1B |IC |ID|1E | Address

DDRAM Addresses and Positions

5] Seiko Instruments Inc.



LCD CONTROLLER DRIVER
S-4562A

B EXAMPLES OF CONNECTION TO LCD PANEL

1. 2-line 12-character

1/17 duty cycle

17xB0 panel

In case of the 2- line 12-character display, common output of chip’s right and left side is the same phase.

¢ Using COM1 to 16

* Using COM17 to 32

P lcon » lcon
1 2 line 12 character 2 line 12 character
16 LCD17x60 LCD17x60
{ =asmnn 60 Icon { === B0
4\5E¥ 4E(>
com COM ICNZ GOM 1GN2
S-4562A S-4562A COM
COM ICN1 COM ICN1 171032
> lcon
; 2 line 12 character 2
. LCD17x60
Odd numbered commons 13 :
15 ]é Even numbered commons
{1 mmamm 60 lcon
4;E¥
COM ICN2
COM
11016 S-4562A COM
17 10 32
COM ICN1
2. 1- line 24- character 1/33 duty cycle  9x120 panel

¢ Normal Commen Output

1 line 24 character
LCDax120

1 60

COM
lio8

oo

COM ICNZ2

COM

S-4562A 17 1o 24

COM ICNA1

3. 2- line 24- character

¢ Normal Common Output

1/33 duty cycle

17x120 panel

2 line 24 character
LCD17x120

1 60

COM

1io 16

1o

COM ICNZ

COM

S-4562A 171032

COM ICNA1

Seiko Instruments |
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LCD CONTROLLER DRIVER
S-4562A

4. 4- line 12- character  1/33 duty cycle  33x80 panel

¢ Normal Common Quitput

pq lcon

! 4 line 12 character i i

. B 17ha Output mta nu_me;nc order of

16 i N—— common terminals.
1e==-- 60 Icon %
4EG¥'

COM ICN2
COM
S-4562A GOM
COM IONT 171032
¢ Common Right and Left Alternate Output
o lcon
; 4 line 12 character 2
: 33%60 e
Odd numbered comman lines 29 a0IN— Even numbered comman lines
1 ===-- 60 Icon a
4&%
COM ICN2
COM
S-4562A 001'\‘1
L Tio32

Figure 5 Connection to the LCD panel
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LCD CONTROLLER DRIVER

S-4562A

B DC Characteristics

1. ELECTRICAL CHARACTERISTICS

Table 3
{(Unless otherwise specified: Vpp=0 V, Vg5=—5.0+0.5 V, Ta=—30 to 85 °C)
ltem Symbol Conditions Min. Typ. Max. Unit Note
Op. Voltage Vas -5.5 - —2.4 \'] Note1
Vs Wh . . |LCD -11.0 - -3.5 A
. en using an externa
LCD Drive Voltage Vi, Vo power supply Ve ) Voo Y Note2
Vs, Vy
High Level Input v Ves=2410-4.5V 0.2xVss i Voo v Note3
Voltage h Vgs=-5.0+05 V 0.3xVsg - Vo
Low Level Input Vgs=-2.410-45V v - 0.8xV,
cha zve npu Vi, 85 83 58 v Note3
9 Vss=-5.0io.5 v Vss - O.TXVSS
loy=-0.5mA, Vgs=-2.410-4.5V | 0.2xV, - -
Vo Sk M2 Vs to * Vo5 \'J Note4
High Level Output lgn=-1.0 mA 0.2xVss - -
Voltage lon=-50 Vgg=241t0-45V | 0.2xV, - -
Vors oH pA, Vss xVgs v 0SC,
IDH=-1 20 l_I_A 0'2XVSS - -
VDU IDL=O.5mA, V88=-24t0-45V - - 0.8XVSS Y Noted
Low Level Output loi=1.0mA - - 0.8xVss
Voltage lo.=50pA VSS=-2.4 10 -4.5 V - - 0.8xVss
Vol v 08Cy
IDL=1 20|.lA - - O.SXVSS
Input Leak Current liLEAK Vgg=-2.410-55V -1.0 - 1.0 LA Noteb
Output Leak Current loleak Vgs=-2.41t0-55V -3.0 - 3.0 LA Noteb
LCD Driyer Roy Ta=2'_5 °C, V5=-80V . 20 50 kO Note7?
ON Resistance 1/5 Bias
Current Consumption Is - 0.05 50 LA Note8&
at Stationary Status
Current When using an external LCD power -
Consumption During lss During display V5=-8.0 V T.BD TBD HA Note8
Operation Ri=+~Q
Oscillating Frequency fosc R= MO Vss=30V 18D TED TBD kHz Note10
R= MO Vgs=5.0V T.B.D 60 TB.D
Wait Time 1R fosc=60KHz T.B.D - - ps Note11
Seiko Instruments Inc. 9



LCD CONTROLLER DRIVER

S-4562A

2. Electrical Characteristics of LCD Power Supply Circuit

Table 4
{Unless otherwise specified, VDD=0 V, V§85=-2.4 10 -5.5V, Ta=-3010 85 °C)
tem Symbol Conditions Min. Typ. Max. Unit Note
Op. Voltage Vs 55 - 2.4 Vv Notei12
Boosting Output Y Triple Boost:Up to Vss=-3.6 V 410 v
Valtage 5 Dual Boost: Up to Vgs=-5.5V : )
1/4 Bias -11.0 - -4.0
é‘?D _POOWETVS‘IJF’F"V Vi [1/5Bias ~11.0 - 45 v Note13
ireuit Op. Voltage 1/6.7 Bias ~11.0 - 55

LCD Drive Circuit Vico

Op. Vokage -11.0 - 2.7 v Note14
Internal LCD Power IssL Vour=-10.0 V Double Boost
Supply Circuit Vss=-5.0V
Current Consumption V5=-8.0V 1/5 Bias T.BD TBD Note15

Oscillating Frequency=60 kHz
LCD Driver Vs .
Current Consumption V5=-8.0 V 1/5 Bias T.B.D T.B.D pLA Note16
Standard Voltage v Ta=25 °C +0.01%/ °C 24 2.2 2.0 v Note17
g A 0.13%/ °C 1.8 1.6 14 ote
3. References
Table 5 References
Parameter Symbol Conditions Min. Typ. Max. Unit Note

Input Pin Capacity Cin Ta=25 °C - 5 8 pF Note 3

10

Note 1 Sharp variation in the supply voltage or input signal voltage due to strange noises may lead to a malfunction of the
IC. Supply stable supply voltage and input signal voltage.

If you change the level of the supply voltage intentionally, a malfunction may occur. NEVER CHANGE the level
of the supply valtage.

Note 2 Vpp=V1, V2, V3, V4>V5. Thereis no limitation for determining the voltage level of V1, V2, V3, and V4.

Note 3 Pins RS, E, RWX, P/S, OSC1, FNC1 and FNC2.

Pins DBO to DB7 during display data write and command input.

Fully swing the levels V, and V_of the input signal within the range of power supply voltage so that the state is
Viu=Vop, Vi=Vss. When the level of V, and V| is the middle level of the supply voltage, the through current
flowing through the input pin and the current consumption may be increased.

Note 4 Pins DBO to DB7 during read.

Note 5 Pins RS, E, RWX, P/S, OSC1, FNC1 and FNC2.

Note 6 Pins DO to D7 during write and high-impedance.

Note 7 ON resistance between LCD drive output pins {SEG1 to SEGE0, COM1 to 31, COMICN1, and 2) and LCD drive
bias voltage pins (V1, V2, V3, V4). Using the external LCD power supply, measure the resistance ata 0.1-V
difference from the LCD drive output pin after applying 1/2 voltage of V5 to the LCD drive bias voltage pin.

Note 8 Power save state.

Note 9 Shows the current consumption during display including CR oscillation.

It does not include the current consumed by the booster, LCD supply voltage adjustment circuit, voltage regulator,
LCD bias resistor when using the external LCD power supply. The LCD drive output pin is no load. The current
consumed by the LCD panel and wiring capacitor is not included. Measure it without access from the MPU. The
current consumed by the external LCD power supply and external bias resistor and other is not included.

Seiko Instruments Inc.
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Note 10

Note 11

Note 12

Note 13

Note 14

Note 15

Note 16

Note 17

For a 2-line x 12-column display, set the oscillating frequency to 31 kHz when Ri=**kQ. Refer to the graph
showing the oscillating frequency vs Rf dependency.

Shows the wait time from when the power voltage rises to 80% of the specified voltage to when the
command input is available. This is applicable when fosc = 60 kHz and is proportional to the reciprocal of
fose.

The operating voltage range of the booster.

Shows the operating voltage range of the LCD voltage adjustment circuit, voltage follower, and LCD bias resistor.
The operating voltage range differs depending upeon each bias setting value. To adjust V5 with the LCD voltage
adjustment circuit, it is necessary to set the voltage within the bias voltage.

The operating veltage range of the LCD driver after the voltage follower functions. Alse, it shows the voltage
range of V1 to V5 supplied from the external LCD power supply circuit.

Shows the valus of the current consumed by the beoster, LCD voltage adjustment circuit, voltage follower, LCD
bias resistor. It does not include the value IRREG=V5/(R1+R2+R3) of the current flowing through external
resistors R1, R2, and R3. Current consumption of the IC during display is ISSL+IDD1+IRREG.

Shows the value of the current consumed by the voltage follower and LCD driver.

The built-in circuit uses the external power supply to generate the bias voltage when the booster and LCD power
supply voltage adjustment circuits stop.

Current consumption of the IC during display is IVF+IDD1.

When using the external power supply, stop the built-in LCD power supply circuit. Shorting of the internal and
external power supply can damage the IC.

The reference voltage differs depending upon the reference voltage temperature cosfficient selected with the
carresponding command. Vpp=0V

Seiko Instruments Inc. 11



