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1. &4

1.1 LCD #itg

T H Kk
SR FSTN/1E P/ 35
wonigE: R
it —— =
MZZNH AL E' é
LAC/L PN 4-wire H [
TAEHE 8.7V (LCD) ,3.0V(VDD)
9Kzl J7 2 1/64 DUTY, 1/9 BIAS
LA 6 i
Pl as NT7538(COG)
oA
1.2 JSERAS
T H FkE L¥[vA /E
LCD ) 47.00(W) x 56.16(H) x 2.1Max(T) mm
CIEVIES 43.00Min(w) x 29.16Min(H) mm
HRUX 38.38(W) x 26.86(H) mm
R 128 x 64Dots
AUPE S 0.30(W) x 0.42(H) mm
RUORZIN 0.28(W) x 0.40(H) mm
1.3 JRELZEE
NC 1
VLCl —— 2
VLC2——= 3
VLC3—= 4
Ve g
cpAPs. =7 Controller | 64COM | LCD PANEL
-
CAP2- ——= 9 128 * 64
CAP2+——=10
CAPl-— 11
CAPl+—"12 NT7538
VLCD 13 128SEG
VSS 14
VDD 15
SI —=116
SCL ——= 17
A0 18
/RES ——=19
/CSI —=20
NC 21
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1.4 LCD #MEH

C0.05-0.25 "

< 47.0£0.2
3 43.0(MIN V.A) = =—2.1(MAX)
F 20— = 38.38(A.A.) - 0.7£0.07 0.7+0.07
T‘ 431 - 10.0(MAX) = Ce}
o’ ]
\ <
| | 2
| 22 <,
N < > ©n <
= . | i %) S| «
a ¢ 128X64 DOTS | §5 alll = 33
g & REE: 50|l E
— ' | g ﬂ.‘[—' o
= } 1 3:5 &
L 7777777777777777777 L ‘L } J -—to.oz
| I 0.28
e A
N Ay s AN A AN T
Wl
N
< i
S

> ﬁ—i VIEW DIRECTION
WQS\\ZI' l CONTACT SIDE J’\STIFFENER
10+03—~ Pi;:;();i:gj_j%«—% 0.3%0.05
~12.5+0.5 22.0+0.3 v
1.5 51 X

Ui ] DIfie
1 NC o
2 VLCI
3 VLC2
4 VLC3 LCD Kz K
5 VLC4
6 VLC5
7 CAP3- BN—ANHE, BRI iS5 CAP3+ER:
8 CAP3+ EN—HE, RS iS5 CAP3-E#:
9 CAP2- BEAN—AHR, B —imS CAP2HIER:
10 CAP2+ N, WA Sty CAP2-1EH;
11 CAPI- BN, BAS iS5 CAP1+HER:
12 CAP1+ PN, WA iS5 CAPL-E#:
13 VLCD LCD Wontifk, M55 VSS Z Al —A %
14 VSS P ih
15 VDD WHHE: +3.0V
16 SI AT E RN
17 SCL FRAT I B N

H: s

18 A0 L: {84
19 /RES BAES, AN
20 /CS1 k55
21 NC 2




JA

1.6 VUf5 s HE, VDD=2.2-3.3V

SR
*YEEIEI\:

T | ne 1uF

2 | VLGl e

3 | vic? Her—

4 | WLC3 -

5 | LG4 He—

6 | vLCS He—

7 | ca- — = 1uF VSS
& | ©a+ —_—

9 C2-(EFHIE) |—— 1uF

10| C+(EBhs) —

1] ©1- 1

12 G1+ — -E UF VDD
13| VLOD H—

14| vss

15| VDD = VSS T
16| SI —

17| scL T

18| AD J SMPUEESE

19| RES _

20| /CS —

21| NG

LA AR IR B, A A AR (1 L A R v R A I IE OGRS
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2. WIRZH

SiE (il 0] Ei¥iva
Y R VDD-Vss -0.3~3.6 \Y
LCD Kz H & VDD~ V0 -0.3~13.5 vV
LPANGENES VIN Vss ~ VDD \Y,
AR Topr -20 ~70 °C
AEfL Tstg -30 ~ 80 °C
3. HURETE
3.1 HERRME (Ta=25°C ,VSS=0V)
i H 5 A BoME | HUORE | BORME | AL | &
B TA/EfHE | Vbp—Vss -- 2.5 3.0 3.3 \
NG VIH - 0.8 VDD - VDD \Y4
NS VIL -- GND - |02Vbp| V
o o vy P VoH - 0.8 VDD - VDD \Y
gy i VoL -- GND - |02Vbp| V
W TAE Ipb VDD —Vss=3.0V -- -- uA
Vo- Vss
LCD KXzl H ®=0 Ta=25°C 8.7 - \Y%
0=0
3.2 eI (Ta=25°C , Vopo=3.0V)
i H (il S| S ME | R | HORAE | A HiE
YA h2-01 K>3 -- 50 -- | DEG 1. 2
b K $=0°0=0°| 3 5 - - 3
EES 70 Hz
o Tr(rise =0°,0=0° -- 250 350 ms
S 1F Tf((faH; $ =0°,0=0° | -- 250 | 350 | ms 4
BV
1: W0, ¢ e X:
=5
e-izg [
g=270" | e=50r
% % #
<
U et
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2: WA E LA o=1¢ 2-¢ 1]

3 XFHE R E X

P-4
(Cr)

LN
0

P 02 WA (@)
.. BEBEREGEE [Bs]
=
B B &R REHEE (B
BS oo
EES
FEFES
Bos I}

4: Wi IR T R X

Vop LCDEENEE (V)

EShEE i
Vop
aEnRs
—Wop
aFF el OFF
. i
=E ¥
<3
i é
!
o Tr . T B 8] /ms
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4. I PPt
4-wire .

" tess o g f=cve e CSH =
/CS1 A Ak il
(CS2) \\ //_
t_rb " tsaw 2 - tsiw :
St b= N A N
] _‘L =ts.a5= ; fsaH :
A0 4 >
™
tsps | |lson
f ¢ I
st ——4 D < >
(VDD =27 ~ 3.6V Ta=-40 ~ +85°C)
Symbol Parameter Min. Typ. Max. | Unit Condition
tscvc Serial clock cycle 120 - - ns | SCL
tsHw Serial clock H pulse width G0 - - ns | SCL
tsLw Serial clock L pulse width 60 - - ns | SCL
tsas Address setup time 30 - - ns | Al
tsan Address hold time 20 = - ns | A0
tsps Data setup time 30 - - ns | Sl
tspH Data hold time 20 - - ns | Sl
fcss Chip select setup time 20 - - ns |/CS1, C52
fcsH Chip select hold time 40 - - ns |/CS1, CS2
(VDD=1.8~27V, Ta=-40 ~ +85°C)
Symbol Parameter Min. Typ. Max. Unit Condition
tscye Serial clock cycle 200 - - ns | SCL
tsHw Serial clock H pulse width 20 - - ns | SCL
tsiw Serial clock L pulse width 20 - - ns | SCL
tsas Address setup time 60 - - ns | A0
tsan Address hold time 30 - - ns | A0
tsps Data setup time 60 - - ns | Sl
tsoH Data hold time 60 - - ns | Sl
tcss Chip select setup time 40 - - ns |/C51, C52
tesH Chip select hold time 100 - - ns |/CS1,C52

*1. The input signal rise time and fall time (tr, tr) is specified as 15ns or less.
*2. All timing is specified using 20% and 80% of VDD as the standard.

-10 -
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5.8 07882 L IRE A
Commands

The NT7538 uses a combination of AD, /RD (E) and WR (R/W) signals to identify data bus signals. As
the chip analyzes and executes each command using internal timing clock only regardless of external
clock, its processing speed is very high and its busy check is usually not required. The 8080 series
microprocessor interface enters a read status when a low pulse is input to the /RD pad and a write
status when a low pulse is input to the /\WR pad. The 6800 series microprocessor interface enters a
read status when a high pulse is input to the RAW pad and a write status when a low pulse is input to
this pad. When a high pulse is input to the E pad, the command is activated. (For timing, see AC
Characteristics.). Accordingly, in the command explanation and command table, /RD (E) becomes
1(high) when the 6300 series microprocessor interface reads status of display data. This is the only
different point from the 8080 series microprocessor interface.

Taking the 8080 series microprocessor interface as an example, commands are explained below.
WWhen the serial interface is selected, input data starting from D7 in sequence.

1. Display ON/OFF
Alternatively turns the display on and off.

E RW
AD , D7 D6 D> D4 D3 D2 Dt DO| Hex Setting
{RD /'WR
0 1 0 1T 0 1 0 1 1 1 1 | AFh Display ON

0 | AEh Display OFF

When the display OFF command is executed when in the display all points ON mode, power save
maode is entered. See the section on the power saver for details.

2. Display Start Line Set

Specifies line address (refer to Figure 6) to determine the initial display ling, or COMO. The RAM
display data becomes the top line of LCD screen. The higher number of lines in ascending order,
corresponding to the duty cycle follows it. When this command changes the line address, smooth
scrolling or a page change takes place.

E RW
-
AQ /RD /WR D7 De D5 D4 D3 D2 D1 DO Hex
0 1 0 0 T A5 A4 A3 A2 A1 AD| 40hto 7Fh
A5 Ad A3 A2 Al A0 | Line address
0 1] 0 0 0 0
0 a 0 0 1 1
0 a 0 1 0 2
1 1 1 1 1 0 62
| 1 | 1 | 1 63

-11 -
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Page Address Set

Specifies page address to load display RAM data to page address register. Any RAM data bit can
be accessed when its page address and column address are specified. The display remains
unchanged even when the page address is changed. Page address 8 is the display RAM area
dedicated to the indicator, and only D0 is valid for data change.

,E ',:""W D7 Dé D5 D4 D3 D2 D1 DO Hex
/RD /WR
o 1 0|1 0 1 1 A3 A2 Al AO0| BOhtoBS8h
A3 A2 Al AD |Page address
0 0
1 1
1 0 2
0 I 1 1
1 0 0 0

Column Address Set

Specifies column address of display RAM. Divide the column address into 4 higher bits and 4
lower bits. Set each of them succession. When the microprocessor repeats to access the display
RAM, the column address counter is incremental by during each access until address 132 is
accessed. The page address is not changed during this time.

;.,:D F:ﬂ;ﬁ D7 D6 D5 D4 D3 D2 D1 DO Hex
0 1 0|0 0 0 1 A7 A6 A5 A4| 10hto18h | High nibble
0 A3 A2 A1 AO| 00htoOFh | Low nibble
AT AB AbL Ad A3 A2 Al A0 Column address
o o0 o0 0 0
o 1 0 | 1
o o o 1 0o 1 L0 2
1 0 0 L0 130
| 0 0 | | 131

-12 -
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Read Status

a0 = "W pe D5 D4 D3 D2 D1 DO
/RD /WR i '

0 0 1 |BUSY /ADC OFF/ON RESET O 0 0 0

BUSY:. When high, the NT7538 is busy due to internal operation or reset. Any command is
rejected until BUSY goes low. The busy check is not required if enough time is provided for each
cycle.

{ADC: Indicates the relationship between RAM column address and segment drivers. When low,
the display is reversed and column address “131-n" corresponds to segment driver n. when high,
the display is normal and column address corresponds to segment driver n.

OFF/ON: Indicates whether the display is on or off. When low, the display turns on. When high,
the display turns off. This is the opposite of Display ON/OFF command.

RESET: Indicates the initialization is in progress by /RES signal or by reset command. When low,
the display is on. When high, the chip is being reset.

Write Display Data

Write 8-bit data in display RAM. As the column address automatically increments by 1 after each
write, the microprocessor can continue to write data of multiple words.

AO ERW D7 De D5 D4 D3I D2 D1 DO
2 |

{RD /WR

1 1 0 Wite Data

Read Display Data

Reads 8-bit data from display RAM area specified by column address and page address. As the
column address automatically increments by 1 after each write, the microprocessor can continue
to read data of multiple words. A single dummy read is required immediately after column address
setup. Refer to the display RAM section of FUNCTIONAL DESCRIPTION for details. Note that no
display data can be read via the serial interface.

E RW
= F
AD RD /WR D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 Read Data
ADC Select

Changes the relationship between RAM column address and segment driver. The order of
segment driver output pads could be reversed by software. This allows flexible 1C layout during
LCD module assembly. For details, refer to the column address section of Figure 4. When display
data is written or read, the column address is incremented by 1 as shown in Figure 4.

E RW

AD , D7 D6 D5 D4 D3 D2 D1 DO | Hex Setting
{RD /WR

o 1 0 Tt 6 1 0 0 0O O O |ADh Normal

1 | Alh Reverse

- 13-
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9. Normal/ Reverse Display
Reverses the Display ON/OFF status without rewriting the contents of the display data RAM.

E RW
- _
AD RD WR D7 D6 D5 D4 D3 D2 D1 DO | Hex Setting
. . _ , ... | RAM Data “H"
0 ! 0 o 1 00 ! I 0] Ash LCD ON voltage (normal)
RAM Data “L”
1] A7h LCD ON wvoltage (reverse)

10. Entire Display ON
Forcibly turns the entire display on regardless of the contents of the display data RAM. At this
time, the contents of the display data RAM are held. This command has priority over the
Normal/Reverse Display command. When D is low, the normal display status is provided.

E RW
_ , D7 DG D5 D4 D3 D2 D1 DO | Hex Setting
{RD /WR
o 1 0 1T 0 1 0 0 1 0 0 | A4dh | Normal display mode
1 | A5sh | Display all points ON

When DO is high, the entire display ON status is provided. If the Entire Display ON command is
executed in the display OFF status, the LCD panel enters Power save mode. Refer to the Power
Save section for details.

11. LCD Bias Set
This command selects the voltage bias ratio required for the liquid crystal display.
AD ,E RW D7 D6 D5 D4 D3 D2 D1 DO | Hex buty
/RD /'WR 1/33 1/49 1165
0o 1 0 1 0 1 0 0 0 1 0| A2h |1/6 bias|1/8 bias|1/9 bias
1 | A3h [1/5 bias|1/6 bias|1/7 bias

12. Read-Modify-Write
A pair of Read-Modify-Write and End commands must always be used. Once Read-Modify-Write
is issued, column address is not incremental by Read Display Data command but incremental by
Write Display Data command only. It continues until End command is issued. When the End is
issued, column address returns to the address when Read-Modify-Write is issued. This can
reduce the microprocessor load when data of a specific display area is repeatedly changed during
cursor blinking or other events.

_ £ RW D7 D6 D5 D4 D3 D2 D1 DO | Hex
/RD /WR
o 1 0 Tt 1 1 0 0 0 0 0 |EOh

Mote: Any command except Read/\Write Display Data and Column Address Set can be issued
during Read-Modify-Write mode.

-14 -
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Cursor display sequence

Set Page Address

|

Set Column Address

’

Read-hfio;iify-Write

|
-

L)
Dummy Read
J
~ Read Data _I
Mo l Data process
Write Data
; .

— _Cmmpleted’?_'.-f
“:‘;s
End

¥

13. End

Cancels Read-Modify-Write mode and returns column address to the original address {(when
Read-Modify-Write is issued)

E RW
AD ) by D6 D5 D4 D3 D2 D1 DO | Hex
RD /WR
0 1 0 1 1 1 0 1 1 1 0 EEh
Retumn
Column address D*.@KN N M
1 ReadModify-Write I Erd

mode is selectad

-15-
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14.

16.

17.

Reset

This command resets the Display Start Line register, Column Address counter, Page Address
register, and Common output mode register, the V0 voltage regulator internal resistor ratio
register, the Electronic Yolume register, the static indicator mode register, the read-modify-write
mode register, and the test mode. The Reset command does not affect on the contents of display
RAM. Refer to the Reset circuit section of Function Description.

E RW
= 3 -
AD RD /WR D7 D6 D5 D4 D3 D2 D1 DO | Hex
o 1 0 1 1 1 0 0 0 1 0 |E2h

The Reset command cannot initialize LCD power supply. Only the Reset signal to the /RES pad
can initialize the supplies.

Output Status Select Register

When D3 is high or low, the scan direction of the COM output pad is selectable. Refer to Output
Status Selector Circuit in Function Description for details.

_E RIW D7y D6 D5 D4 D3 Dz D1 DO Hex
{RD /WR
0 1 0 1 1 0O 0 0 * * * | COhto CTh
1 C8h to CFh
* Invalid bit

D3 = 0: Normal (COMO — COMG3/47/31)
D3 = 1: Reverse (COMB3/47/31 — COMD)

Power Control Set

Select one of eight power circuit functions using 3-bit register. An external power supply and part
of on-chip power circuit can be used simultanecusly. Refer to Power Supply Circuit section of
FUNCTIONAL DESCRIPTION for details.

E RW
[y -
AD RD /WR D7 D6 D5 D4 D3 D2 D1 DO Hex
o 1 0 o o 1 0 1 A2 At AD| 28hto2Fh

When AD goes low, voltage follower turns off. When AD goes high, it turns on.
When A1 goes low, voltage regulator turns off. When A1 goes high, it turns on.
When A2 goes low, voltage booster turns off. When A2 goes high, it turns on.

V0 Voltage Regulator Internal Resistor Ratio Set

This command sets the VO voltage regulator internal resistor ratio. For details, see explanation
under “The Power Supply Circuits”.

E RW

AD RD WR D7 D6 D5 D4 D3 D2 D1 DO| Hex | Rb/Ra Ratio
0 1 ojo 0 1 0 0 O O O0/|20h Small

0 0 1| 2ih

0 1 0] 22h

1 1 0 | 26h

1 1 1 | 27h Large

- 16 -
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18. The Electronic Volume {Double Byte Command)

This command makes it possible to adjust the brightness of the liquid crystal display by controlling
the liquid crystal drive voltage VO through the output from the voltage regulator circuits of the
internal liquid crystal power supply. It is a two-byte command used as a pair with the electronic
volume mode set command and the electronic volume register set command, and both
commands must be issued one after the other.

{1) The Electronic Volume Mode Set

When this command is input, the electronic volume register set command is enabled. Once the
electronic volume mode has been set, no other command except for the electronic volume
register command can be used. Once the electronic volume register set command has been used
to set data into the register, then the electronic volume mode is released.

_ £ RW D7 D6 D5 D4 D3 D2 D1 DO | Hex
{RD "WR
o 1 0 Tt 0 0 0 0 0 0 1]8th

(2) Electronic Volume Register Set

By using this command to set six bits of data to the electronic volume register, the liguid crystal
voltage V0 assumes one of the 64 voltage levels. When this command is input, the electronic
volume mode is released after the electronic volume register has been set.

:D i?: D7 D6 D5 D4 D3 D2 D1 DO | Hex VO

0 1 0 ** 0 0 0 0 0 1] XX Small
1T 0| XX
T 1 1 1 1 0] XX

1 1 1 1 1 1 KX Large

When the electronic volume function is not used, set D5 - DO to 100000.

-17-
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19, Static Indicator (Double Byte Command)

This command controls the static drive system indicator display. The static indicator display is
controlled by this command only, and is independent of other display control commands.

This is used when one of the static indicator liquid crystal drive electrodes is connected fo the FR
terminal, and the other is connected to the FRS ferminal. A different pattern is recommended for
the static indicator electrodes than for the dynamic drive electrodes. If the pattern is too close, it
can result in deterioration of the liquid crystal and of the elecirodes.

The static indicator ON command is a double bytes command paired with the static indicator
register set command, and thus command must be executed one after the other. (The static
indicator OFF command is a single byte command)

(1) Static Indicator ON/OFF
When the static indicator ON command is entered, the static indicator register set command is
enabled. Once the static indicator ON command has been entered, no other command aside from

the static indicator register set command can be used. This mode is cleared when data is set in
the register by the static indicator register set command.

a0 & MW b6 Ds D4 D3 D2 D1 DO H Setti
ex ettin
/RD /WR ? 9
o 1 0|1 0 1 0 1 1 0 0 |ACh| Static Indicator OFF

1 | ADh | Static Indicator ON

(2) Static Indicator Register Set

This command sets two bits of data into the static indicator register and used to set the static
indicator into a blinking mode.

E RW r . . A
AD /RD /WR DY D6 D5 D4 D3 D2 D1 DO | Hex Indicator Display Status
0 1 0 ooor oo * 0 0| XX |OFF
0 1 XX ON (bhnkmg_at appro_x:mately 1
second intervals)
o _ -
| 0| xx ON (blinking at approximately 0.5

second intervals)
1 1 XX | ON (constantly on)

- 18-
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20. Power Save (Compound Command)

When all displays are turned on during display off, the Power Save command is issued to greatly
reduce current consumption.

If the static indicator is off, the Power Save command makes the system enter sleep mode. If the
static indicator is on, this command makes the system enter standby mode.

Release the Sleep mode using the both Power Save OFF command (Display ON command or
Entire Display OFF command) and Set Indicator On command.

| Static indicator OFF | | Stafic Indicator ON |

¥

Power Save
{Display OFF and Entire Dizplay OM)

{Sleep mode) {Standby mods)

Power Save OFF
(Display OM or Enfire Displays OFF )

‘.

{Slesp mode released) (Standby mode released)

Sleep Mode

This mode stops every operation of the LCD display system, and can reduce current consumption
nearly to a static current value if no access is made from the microprocessor. The internal status
in the sleep mode is as follows:

(1) Stops the oscillator circuit and LCD power supply circuit.

(2) Stops the LCD driver and outputs the V55 level as the segment/common driver output.

(3) Holds the display data and operation mode provided before the start of the sleep mode.

(4) The MPU can access the built-in display data RAM.

Standby Mode

Stops the operation of the duty LCD displays system and turns on only the static drive system to

reduce current consumption to the minimum level required for static drive. The ON operation of

the static drive system indicates that the NT7538 is in standby mode. The internal status in the

standby mode is as follows:

(1) Stops the LCD power supply circuit.

(2) Stops the LCD drive and outputs the V35 level as the segment / common driver output.
However, the static drive system still operates.

(3) Holds the display data and operation mode provided before the start of the standby mode.

(4) The MPU can access the built-in display data RAM.

When the Reset command is issued in the standby mode, the sleep mode is set.

¢ When the LCD drive voltage level is given by an exiernal resistive driver, the current of this
resistor must be cut so that it may be fixed to floating or V5SS level, prior to or concurrently with
causing the NT7538 to go to the sleep mode or standby mode.

# VWhen an external power supply is used, likewise, the function of this external power supply
must be stopped so that it may be fixed to floating or VSS level, prior to or concurrently with
causing the NT7538 to go to the sleep mode or standby mode.

-19-
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21.

22

23.

24

NOP
MNon-Operation Command.
E RW
AD DY D6 D5 D4 D3 D2 D1 DO| H
/RD /WR ° X
o 1+ o}t 1 1 0 0 0 1 1/|E3h

Test Command

This is the dedicated IC chip test command. It must not be used for normal operation. If the Test
command is issued inadvertently, set the /RES input to low or issue the Reset command to
release the test mode.

E RW
AD RD /WR D7y D6 D5 D4 D3 D2 D1 DO Hex
0 1 0 1 1 1 1 0 | o 0 FOh to FFh
*Invalid bit

Cautions: The NT7538 maintains an operation status specified by each command. However, the
internal operation status may be changed by a high level of ambient noise. Users must
consider how to suppress noise on the package and system or to prevent ambient
noise insertion. To prevent a spike in noise, built-in software for periodical status
refreshment is recommended. The test command can be inserted in an unexpecied
place. Therefore it is recommended to enter the test mode reset command FOh during

the refresh sequence.

Oscillation Frequency Select
This command is to select the oscillation frequency of driver 1C as below.
AD = RW D7 D6 D5 D4 D3 D2 D1 DO H Oscillation F
RD /WR . ex scillation Frequency
0 1 0 1 T 1 0 0 1 0 0 |E4h Typical 31.4 KHz

1 | ESh Typical 26.3 KHz

Partial Display Mode Set

This command enables 1o select the display mode. When DO is low, the IC is in normal display
mode, the maximum display duty ratio is decided by pin connection of DUTYO and DUTY1 and
the command LCD Bias Set decides the LCD bias ratio. The IC enters into partial display mode
when DO is high, then the commands Partial Display Duty Set and Partial Display Bias Set decide
the LCD display duty and bias ratios.

E RW
, _ Df D6 D5 D4 D3 D2 D1 DO | Hex Display Mode
RD /WR
o 1 0 1T 0 0 0 0 O 1 0 |82h Normal Display
1 | 83h Partial Display

-20 -
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. Partial Display Duty and Bias Set

These two commands set the LCD display duty and bias ratios when the IC is in partial display
mode. They are invalid when the IC is in normal display mode. When the partial display duty is set,
the LCD bias for partial display is set simultaneous as below. The partial display duty will be kept
at maximum duty (decided by pins DUTY0 and DUTY1) when setting duty is larger than
maximum duty.

AD I..:D Tﬂ;‘g D7 D6 D5 D4 D3 D2 D1 DO | Hex PSLTS' Scanning Line

o 1 oo o 1 1 0 0 0 | 30h | 1/9 duty | Line [0:7], COMS
0 1 | 31h | 117 duty |Line [0:15], COMS
0 1 0 |32h |1/33duty |Line [0:31], COMS
0 1 1 |33n |1/49 duty |Line [0:47], COMS
1 0 0 |34h | 1/65 duty | Line [0:63], COMS
1 2 1 3?; Reserved Mo effect

Using Partial Display Bias Set command to change the LCD bias in partial display mode.

IED i‘:: D7 D6 D5 D4 D3 D2 D1 DO| Hex | LCD Bias
0 1 o1o o 1 1 1 0 0 | 38h 1/4
0 1 | 39h 15
0 1 0 | 3Ah 1/6
0 1 1] 3Bh i
1T 0 0 |3Ch 1/8
1T 0 1 |3Dh 1/9
i 1 0 | 3kh Reserved
1 I 1 | 3Fh Reserved

Mote: The COM waveform of no display area is non-select waveform.
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26 Partial Start Line Set (Double Byte Command)

This command makes it possible to set the partial start line for partial display. It is a two-byte
command used as a pair and the Number of Start Line Set command must be issued after the
Partial Start Line Set command.

(1) Partial Start Line Set

VWhen this command is input, no other command except for the Number of Start Line Set
command can be used.

E RW
5 3
AO RD /WR D7 D6 D5 D4 D3 D2 D1 DO | Hex
0 1 0 1 1 ¢ 1 0 0 1 1 |D3h

{2) Number of Start Line Set

By using this command to set six bits of data to the Partial Start Line register. Once the Number
of the Start Line Set command has been used to set data into the register, then the partial start
line will affect on the LCD display. The number of partial start line is always equal to zero when
the partial start line is larger than maximum duty ratio (decided by pins DUTYD and DUTY1).

E RW Partial

, , D7 D6 D5 D4 D3 D2 D1 DO | Hex _
/RD /WR Start Line

0 1 0 * 0O 0 O 0 0 0O XX 0 line

1 AX 1 line

0 0 0 0 1 0 XX 2 line

1 1 1 1 1 0 XX 62 line

1 1 1 1 1 1 XX 63 line
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27. The N-Line Inversion (Double Byte Command)

This command makes it possible to adjust the number of scan lines for liquid crystal display

inversion. It is a two-byte command used as a pair and the Number of Line Set command must be
issued after the N-Line Inversion Set command.

{1) N-Line Inversion Set

When this command is input, no other command except for the Number of Line Set command
can be used.

E RW
I~ 3 ’
AD RD /WR D7 D6 D5 D4 D3 D2 D1 DO | Hex
0 1 0 1 a o 0o 0o 1 o 1 85h

(2) Number of Line Set

By using this command to set five bits of data to the N-Line inversion register. Once the Number
of Line Set command has been used to set the data into the register, then the N-Line inversion
will affect on the LCD display.

E RW Line
[
AD RD WR D7 DG D5 D4 D3 D2 D1 DO | Hex Inversion
0 1 0 o * 0 0 0 0 0|XX 1 line
o 0 0 0 1| XX 2 line
1 P 1| XX 32 line

Note 1: The number of inversed scan line = register setting value + 1.

Note 2. When Partial Duty = 1/9 or 1/17, the N-line inversion function release and the LCD
display scan line is back to frame inversion status.

1234586 m
Frame
Inversion M — n .
< < >
N-line
Inversion 7y -

28. Release N-Line Inversion

This command is used to exit the N-Line inversion function. The N-Line inversion function is
released and the LCD display is set back to frame inversion status once this command is

executed.

AD E RW D7y D6 D5 D4 D3 D2 D1 DO| H
/RD /WR | X

0 1 0 1 o 0 0 0 1 0 0 | 84h
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29 DC/DC Clock Frequency (Double Byte Command)

This command makes it possible to adjust the frequency for DC/DC clock. It is a two-byle
command used as a pair and the DC/DC Freguency Division Set command must be issued after
the DC/DC Clock Set command.

(1) DC/DC Clock Set

When this command is input, no other command except for the DC/DC Frequency Division Set
command can be used.

E RW
AD RD /WR D7r D6 D5 D4 D3 D2 D1 DO | Hex
o 1 0 t 1 1 0 0 1 1 0 |E6h

{2) DC/DC Frequency Division Set
By using this command to set five bits of data to the frequency division register.

AD FliED IT;; D7 D6 D5 D4 D3 D2 D1 DO | Hex Division
0 1 0 o 0 0 0 0| XX fOsC
1 | XX fOSC/2

1 0| XX fOSC/4

00 XX iy

a 1 0 0| XX fOSC/8

a 1 0 1| XX fOSC/HM0

g 1 1 0| XX fOSC/2

a 1 1 1| XX fOSC/14

T 0 0 0] XX fOSC/16

T 0 0 1] XX fOSC/18

T 0 1 0] XX fOSC/20

T 0 1 1] XX fOSC/22

1 I 0 0| XX fOSC/24

1 0 1 ] XX fOSC/26

1 1 0| XX fOSC/28

T 1 1 1] XX fOSC/30
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Table 14. Command Table

Code
C d AD | /RD | WR Functi
cmman D7 |06 | D5 | Da | D3 [ D2 | D1 | DO [Hex Hieton
PR P . } 0 |AEh [Turn en LCD panel when hugh, and
(1) Display OFF 0 i 0 1 0 1 0 1 1 1 1 | AFR ltum off when low
40h |Specifies RAM display line for
(2) Display Start Line Set 0 1 o 0 1 Display Start Address to  |COMO
7Fh
BOh |Set the display data RAM page in
(3) Page Address Set 0 i 0 1 0 1 1 Page Address to |Page Address register
BBh
\ Higher Column . [Set 4 higher bits and 4 lower bits
o - 0 ! g g 0 0 1 Address 00h of column address of display data
(4} Column Address Set - 1o PR
Lower Calumn RAM in register
o1 |0o|ofo]0|oO e 18h
Address
(5) Read Status 0| o |1 Status 0 | 0 [ o [ 0 |xx|Reads the status information
(6) Write Display Data 1 1 0 Write Data XX |Write data in display data RAM
(7) Read Display Data 1 a 1 Read Data XX |Read data from display data RAM
. ) 0 | AQh |Set the display data RAM address
(8) ADC Select 0 ! 0 1 0 1 0 0 0 0 1 | Ath [SEG output correspondence
o » . } 0 | AGh [Normal indication when low, but
(9) Mormal/Reverse Display| 0 i 0 1 0 1 0 0 i 1 1| A7h [full indication when high
; S | ) ) 0 | Adh |Select nomal display (0) or entire
(10)Entire Display ON/OFF | 0 1 0 1 0 1 0 ] i 0 1 | ASh |display on !
(11)LCD Bias Set 0 1 0 1 0 1 0 0 0 1 ? ﬁ%p Sets LCD driving voltage bias ratio
- RTTE _ Increments column address
(12)Read-Modify-Wite 0 i 0 1 1 1 0 g0 0 0 |EOh |oointer during each write
(13)End 0 1 0 1 1 1 0 1 1 1 0 |EEh [Releases the Read-Modify-Write
[ 141Reset 0 1 0 1 1 1 0 0 0 1 0 | EZh |Resets internal functions
FEY iy COh |Select COM output scan direction
(15)Common QutputMode | 1 1 g | ¢ | 9 g |0 |9 ]| +*]|"* |t [ invaiddata
Select I
CFh
28h |Select the power circuit operation
( 16)Power Controf Set 0 i o o 0 1 0 1 |Operation Status| to |mode
Fh
(1730 Voltage Regulater 20h [Select intemial resistor ratio RbiRa
Internal Resistor ratio 0 i 0 o 0 1 0 0 | Resistor Ratio | to |mode
Set 2Th
i '18)Electronic Volume ) )
mode Set 0 1 8] 1 0 o 0 of(a0 0 1 |&1h
Electronic Volume ) . . ’ . i Sets the V0 output voltage
Register Set 0 1 0 Electronic Control Value KX clectranic volumpe registegr
(19)Set Static indicator 0 1 0 1 0 1 0 1 1 0 0 |ACh |Sets static indicator ON/OFF
ON/OFF 1 |ADh [0: OFF, 1: ON
Set Static Indicator . x . . . . Sets the flash mods
Register 0 1 0 Mode | XX
_— Compound command of Dispiay
(20)Power Save 01 10 |- | | ~ | ~ | - |OFF and Entire Display ON
(21INOP 0 1 4] 1 1 1 0 01]0 1 1 | E3h [Command for non-operation
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Command Table (continue)

Code
C i AD | /RD | WR Functi
emman D7 |06 | D5 [ D4 | D3 [ D2 | D1 | DO |Hex Hnetion
(22)Oscillation Frequency , , 0 |Edh |Select the oscillation frequency
Select ! 0 1 0 1 1 1 0 ] 1 0 1 |Esh :
(23)Partial Display mode , 0 | &2h |Enter/Release the partial display
Set 0 5 0 ! 0 0 0 0|0 1 1 |83h [mode
. — , . 30h [Sets the LCD duty ratio for partial
(24)Partial Display Duty Set | 0 1 o o 0 1 1 0 Duty Ratio 37h |display mode ! P
A N ' 3Bh |Sets the LCD bias ratio for partial
(25)Partial Display Bias Set | 0 1 o o 0 1 1 1 Bias Ratio = dEEspSIayemode 'as ratio for partia
- - ; - - Sets the LCD Number of partial
Partial Start Line Set 0 1 0 1 1 Partial Start Line KK display start line
(27)N-Line Inversion Set 0 i 0 1 0 o 0 0 i 0 1 |ash Enter N-Line inversion
Mumber of Ling Set . . . . ! Sets the number of line used for
0 : 0 Number of Line XX N Line inversion
(28)N-Line Inversion ) ) Exit N-Line Inversion
Release 0 i 0 1 0 0 0 0 1 0 0 |8&4h
(29DCIDC Clock Set 0 i 0 1 1 1 0 0 i 1 0 |E&h |Set DC/DC Clock Frequency
Set the Division of DC/DC Clock
DC/DC Clock Division 0 1 o 1 1 0 0 Clock Division XX |Frequency
Set
F1h [IC test command. Do not use!
(30)Test Command 0 i o 1 1 1 1 * * * * | to
FFh
(31jTest Mode Reset 0 1 0 1 1 1 1 0 | 0| 0 | 0 |FOh[Command of test mode reset

MNote: Do not use any other command, or system malfunction may result.
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Figure 4. Relationship between display data RAM and address. (if initial display line is 1DH)
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6. JHEFRME

6.1 %I E bRk

o 56 i H For il A 1 AQL
GB2828-81
KoK 11
Y= 529
HL AR — 0.65
FANEE S AR
GB2828-81
Kol 7K~ 11
=352y
AR E AR a— 1.5
BANEE S AR I
GB2828-81
. K 7K~ 11 1.5
SR
RIAI& o
BANEE S AR
6.2 KINEE S
- FEiR:25+3°C
- VBJ¥: 65+20%RH
6.3 K FRUE
6.3.1 JnHE A
e i H A0 s 1A
TV AR Z A A BRI, WA AEH
[P AN S Y EAE
} LEFTRPRE, IR o o B A IR
BoRANIE ATAT— B R A IE T, A
s SRV SR 5 LCD T 5 HUmAHUL S, A R VR LCDIE & LAE R 5 oK H
oA Sl
. AR A AN BT RS D BT bt /ML, S0 A T e/ IME 1 72 S AROAS S 4%
LA e
ot BY P AN R0 AR S BT b e /ML, G AT el B /M I 72 SO B A%
wof bb s
AL FE
LCDIRBI | W= il s 1
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6.3.2 ANHI AN

For il 1 H Rl AwtE
LCDJUsf WLCDAMEE, RAFA RVEE H A 216 ]
WA X RGN E JST R T MR G, BAMEA S AT,
HH: —AEEZ W 01 KA 3.0
LCDIf# kil “ANEEZ W 0.05 KJE: 2.0
“ANEEZL W 0.03 KJE: 3.0
PN HIX L R, A G A B
7.0 SEME
WHAT 5 MR EAT A
A 70°C,12hr. 2
LA it -20°C 4hr 2
W JEAF A 40°C,90~95%RH,96hr 1. 2
EmIEAT 40°C, MLALEAT44F,48hr
REIZAT 0°C, SLAELT 414 48hr
#VEL: {ELCD EA RV A AR K2R
#1E2: LCDMAZLE IE W 454 T A4/ Ja A TR o

ZAF (15~35°C,45~65%RH)

8. HiJ M s

(VDD=+3.0V ,Ta=25"C)

T H %At RN ESES - RE8
A 80°C,120 hrs TR
IRIRAT i - 30°C,120 hrs TR —
EmIEAT 70°C,240 hrs TR —
Riiz 1T -20°C,240 hrs TR —
AR AT 50°C,90% RH, 120 hrs TR -
s T 40°C,90% RH,120 hrs JC 5 —

9. EEIIM
0.1 A Al Fe b it i F M

(1) LCD 1 Frii A ol Fr (i s A e iy 1, s 20t S Jm 20e sl . obidis HFISAA Ak
i
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(2) LCD H R R AT T 05, 24 AR 2 T, 54 R AR AR Iy R R I 2 o 1
i

(3) HAEAE LCD bR 1 o5t 4 B AT i KI5t g, RO IXFEAT ] RE 5 RS f (aR2 22 1.

(4) e BRI e AR 2 ks, B ABRATIAERT LCD A I i E i, Skl 15

9.2 LCD AbFE & v =& g5

FEIH B LCD SR, AR GRS A, BRE.

(1) FNEE

(2)

(3) ANEEHT-FRal LBl (A B o B, A5 WAR A S A R Tt Fr o
DL ¥ SR AN BT -

(1) 7K

(2) i

(3) K

9.3 R,

(1) {E#AE LCD I, B R AR Fr A E N 7 o0 e dh. A ARV S R CR R[] — FE AV

(2) MR TIE A — 2R IR, H BAE T8 5t i LCD G A %I, 0 G va 1 2%
T2 1S 48 22V SR s AR R AR L AR 4 2o AR IR ERORE P A i L

(3) R R E: | R EEE: 50~60%RH

9.4 Vvl R0

FEWETE LCD 4L, R AVFtE H LCD Jr e 1945 T 2 B A BR A -

(1) AR IS HOE H LCD FrflE IMZHUE, #5A AT BEsZm ROk .

(2) LCD TAE#BENAE R E G2 0, S H LCD TARMR VG, H5m B om it
(3) AT LA LR 2

(4) 55 Wb B 72 o Bl 4 B P AR IR T4

(5) WFZR LCD BB, 1§14 22 LCD Bt .

9.5 ERAEE R

(1) LCD Wi AL ma ik e KA di, JreAodt LCD (94 A i s BEAT PR AR AR HE2E
o

(2)  LCD 7EARIRAZ AT IRy wi S IS TR AR T 1R AR R W A, 55—y, 76 i 85
24T LCD JRRA . (Ho, XEPLGIFARIRE BRI REE LCD K4, il i
PEH TAEVEIEI, B TR IR

(3) 2 U SRAT AR e 0K 5 DS i Al 2 e B 3 B30 i T i
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(5  WRTER AR LR, IBAEREE/NT%5T 50%RH.
9.6 Y B I

% LCD Jit I A FPC MR Ab ] DL,
MR REEIT T S ERAL N4 25
PREEIN BT 5 45
HEL Bk PRI 5 280°C+10°C
JREEF): < 3-4S

9.7 Wk 17 fik
X LCD 5 it B o ) 7 e LS LT ) SR 7 VAR 2 A S R e (1 A
ARARAE

(1) A7 AT BEAL ] HH ) I ) B 2.

(2) fi#if#HEE IR LCD I, N SE e A5 AR Jaf 1™

(3) APk pEPERER AL, AT FR AT SRR A B BT FHO'G L A B o AR
BAE A o

(4) A7 N R FF IR B B FE A Al S S [ R - 0°C~35°C

(5) A7 AN FCVFATAT 28 P 3 i 1) it ' v 3R 1T

1048 FH 2 0
(1) 2E BRI AT DB A i (5 B0 F R % GERE o & R RE S e 9 LW
TG 2

(2) FEIBBILL NGO, IR XU ARG 1 I HLIR R AL P ) it

-7 il R S L) R

S ASF R TR E L, TR S RS S AR U

IR ) BRI AR AE BRI AT S A AR A TR Ak, IX SR A ol A S B )
AP R AR T R RE T L, TR B AR R L
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