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1. Bsaic Specifications

1.1 Display Specifications

1>LCD Display Mode : FSTN, Positive, Transflective
2>Viewing Angle : 6H
3>Driving Method : 1/96 Duty, 1/11 Bias
4>Backlight : Blue LED
1.2 Mechanical Specifications
1>Qutline Dimension 1 29.9x 35.9 x 2.8mm (See attached Outline Drawing for Details)
29.9U & | 2.9 c-1.2
28.0¢(LCD Panelb ‘
< Q 1.5MAX 25.0MIN.CV.AD
% [j\ 2.9725 22.055CA.AD £
. | |
= g | |
o 43 | 96x96 Pixels |
I ! ﬁ } !
rEEE i i 9~
13 o \ Viewing Direction \ 3
| |
| | 5
g 5
o > /
I 00 %7, )
0 e y s o 7 §
- - ' k/ <
- #A h \
@579 o | \\ Conductor Side
03
1.3 Circuit Diagram
comM17
LCD Panel CcOomMe4
96 x 96Pixels |
\I COM129
| | COM82
VDD,VSS S (%D
VOUT,C4+,C4-,C3+,C3-,C2+,C2-,C1+,C1- é o]
DB0~DB7 2 .
PS0.PS1/CS,/RES,DIC.RIW.E SSD1848 Cortrol/Driver IC
BLA
Backlight Circuit
BLK
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1.4 Terminal Function

Pin No. Pin Name Function
1 VSS This is a logic ground pin. It must connect to GND from external supply
PS0 and PS1 determine the interface protocol between the driver and
MCU. Refer to the following table for details.
PSO PS1 Interface
L L 3-wire SPI (write only)
2 PSO ; ,
L H 4-wire SPI (write only)
H L 8080 Parallel interface(read and write allowed)
H H 6800 Parallel interface (read and write allowed)
Note: The above H refers to either VDDIO while L refers VSS
3 VDD This pin is the system power supply pin of the logic block.
4 PS1 Like SPO
5 /ICS This pin is chip select input.
6 IRES This pin is reset signal input. When the pin is low, initialization of the
chip is executed.
7 D/C This input pin is to identify display data/command cycle.
When R/W = “H”: Read.
8 RIW When R/W = “L": Write.
This pin is MCU interface input. When 6800 interface mode is
selected, this pin will be used as the Enable (E)
signal. Read/ write operation is initiated when thispin is pulled high
9 E and the chip is selected.
When 8080 interface mode is selected, this pin is the Read (RD)
control signal input. Data read operation is
initiated when this pin is pulled low and the chip is selected.
10~17 DB0~DB7 8-bit data bus lines
18 VDD This pin is the system power supply pin of the logic block.
19 VSS This is a logic ground pin. It must connect to GND from external supply
20 VOUT This pin is the most positive LCD driving voltage.
21 C4+
22 C4-
23 C3+
24 C3- Connect an external capacitor to these pins when 4X, 5X, 6X or 7X
DC-DC Converter Factor is set. Please refer to Figure 13-3 for booster
25 C2+ configuration.
26 C2-
27 C1+
28 C1-
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1.6 Schematic Diagram
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2. Absolute Maximum Ratings

Items Symbol MIN. MAX. Unit Condition
Supply Voltage VbD -0.3 +3.6 \Y Vss = 0V
Input Voltage VIN -0.3 Vbp+0.3 \ Vss =0V
Operating Temperature Tor 0 +50 T No Condensation
Storage Temperature Tst -10 +60 T No Condensation
3. Electrical Characteristics
3.1 DC Characteristics
Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Operating Voltage VDD 3.0 3.3 3.6 V VDD
Input High Voltage ViH 0.8 x Vbbio - VDDIO \ /CS1,/RES,AQ,E ,
Input Low Voltage ViL 0.0 - 0.1 x Vpbio V R/W,D0~D7,C86
Output High Voltage VOoH 0.9 x Vop - VbDIO \% DO~D7
Output Low Voltage VoL 0.0 - 0.1 x Vpbio V DO~D7
Operation Current lop 100 - 220 HA VDD=3.0V
Access mode supply lac : 450 550 uA | Ta=25°C
current drain
Display mode supply Iop 150 260 450 wA | Ta=25C
Current drain
3.2 LED Backlight Circuit
Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Forword Voltage Vf BLA - 3.1 - V VDD
Forword Current If BLA - 10 15 mA VDD
fﬁ\
[
K
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3.3 AC Characteristics

3.3.1 6800 Mode System Bus Timing

Parallel 6800-series Interface Timing Characteristics (PS0 = H, PS1 = H)

— y‘ *+— 0.8Vpnio
D/C b _+— 0.2Vpn0

%

tas

RIW

(T
e +— 0.2Vpno

X

I 0.8Vppio—* t
e % R
CS te +— 0.2Vppp
| .

: 774

tpsw
-— U.EEVDD.‘{\J{ Lid
) ali
0.2V {whu)Ca]

Do~D7(WRITE) Data
t.ﬂ\crc |
De~D7(READ) 09 Vomo > Valid Data >< N
0.1Vppio —*
ton
Parallel 6800-series Interface Timing Characteristics
Symbol | Parameter Min | Tvp Max Unit
Leyele Clock Cycle Time (write cycle) - 100 - ns
PWeg Control Pulse Low Width - 50 - ns
PWesy Control Pulse High Width - 50 - ns
te Fall Time - - 10 ns
ty Rise Time - - 10 ns
tag Address Setup Time - 10 - ns
tay Address Hold Time - 10 - ns
tsw Data Setup Time - 60 - ns
tonw Data Hold Time - 25 - ns
tace Data Access Time - 275 - ns
tou Output Hold time - 125 - ns
URL:www.hotlcd.com
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3.3.2 8080ModeSystemBusTiming
Parallel 8080-series Interface Timing Characteristics (PS0=H, PS1=1)

Write Cycle
s T s
D/C y *+— (.8Vpoo ><
. a— 0.2Vppio
3] [a5 -I'L-—)
J— 4— 0.8Vpnio
cs tr \I:— *j{ﬁi— tw
+—03Vppio 1
foveke PW s
o PWea o N
- R 77 | SN\
\\ NN\ /:/ N
RD
Toow Lonrw
[ +— (.RV, h
Do~D(WRITE) XL vatia pat 1Y
rt— 0.2V, .
Read Cycle

D‘(E +— .3V ppio ‘k
<+— 0.2Vopio A

f tas

&5 Ny =
P R
te \L — 02Vono :|/
N

WR
Leyel
q PWese ——r —
= NN i AN
Do~D#(READ) <=._$}9:v‘,\f§§d Data > )-
tou
Symbol | Parameter Min | Typ Max | Unit
tevele Clock Cycle Time (write cycle) - 100 - ns
PWes Control Pulse Low Width - 50 - ns
PWesy Control Pulse High Width - 50 - ns
te Fall Time - - 10 |ns
tr Rise Time - - 10 ns
tas Address Setup Time - 10 - ns
tan Address Hold Time - 10 - ns
thsw Data Setup Time - 60 - ns
touw Data Hold Time - 25 - ns
tace Data Access Time - 275 - ns
to Output Hold time - 125 - ns
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3.3.3 4-Wires Serial Timing Characteristics

4-Wires Serial Timing Characteristics (PS0 = L, PS1 =H)

— +— .8V 3
DI ODID ><
+—0.2Vpnio #

Lyg Lan

cs Less lesi /
l|: che
ek ' lerkn
0.8Vpmo i 7
SCK(Ds) N4
\ 0.2V —p A te
—
| nsw tonw
=08V
SDA(D») " Valid Data
+02Vppio

TN /

SCK(Dg)

SDA(D;) —<D?><D6><D5><D4><D3><D2><Dl><[)0>—
Symbol | Parameter Min | Typ | Max | Unit
foyele Clock Cycle Time - 100 - ns
. Serial Clock Cycle Time - 10 -
fewx SPI Clock tu]cf"{dncc =+/- 2 ppm Mz
tas Register select Setup Time 20 - - ns
tay Register select Hold Time 30 - - | ns
tess Chip Select Setup Time - 35 - ns
tesh Chip Select Hold Time - 50 - ns
tpsw Write Data Setup Time 10 - - ns
tonw Write Data Hold Time 10 - - ns
tp Fall Time - - 10 | ns
tg Rise Time - - 10 | ns
terkr Clock Low Time - 50 - ns
teLkn Clock High Time - 50 - ns
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3.3.4 3-Wires Serial Timing Characteristics

| |
& tess tesy
+ O-ZVDDLO
tc_ulc
| terke ’ . terkn
+—| 0.8Vppip 3 3
SCK(D /|
(Be) | Nee=02Vono 2NN
— — —
tpsw tow
= 0.8Vbmio .
SDA(D;) Valid Data
— 0.2V

N\ /

SCK(Ds)

SDA(D;) — m6>< D7>< D6>< D5>< D4>< D3>< D2>< DI >< D0 p——
Symbol | Parameter Min | Typ | Max | Unit
toele Clock Cycle Time - 100 - ns
. Senal Clock Cycle Time
few SPI Clock tolerance = +/- 2 ppm ] 0 ’ Mtz
tess Chip Select Setup Time - 35 - ns
tesn Chip Select Hold Time - 50 - ns
tpsw Wnite Data Setup Time - 35 - ns
tonw Write Data Hold Time - 50 - ns
tp Fall Time - - 10 ns
tp Rise Time - - 10 ns
terkL Clock Low Time - 50 - ns
terkn Clock High Time - 50 - ns
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4. Function specifications

4.1 Microprocessor Interface Logic

The Microprocessor Interface unit consists of three functional blocks for driving the 6800-series
parallel interface, 8080-series parallel interface, 3-lines serial peripheral interface and4-lines serial
peripheral interface. The selection of different interface is done by PS0O to PS1 pins. Please refer to
the pin descriptions on page 14.

MPU Parallel 6800-series Interface

The parallel Interface consists of 8 bi-directional data pins (D7- D0), W/R, C/D,E,CS. W/R
(WR) input high indicates a read operation from the Graphical Display Data RAM (GDDRAM) or the
status register. W / R input low indicates a write operation to Display Data RAM or Internal
Command Registers depending on the status of C / D input. The E input serves as data latch signal
(clock) when high provided that CS is low. Please refer to Figure 12-1 on page 52 for Parallel
Interface Timing Diagram of 6800-series microprocessors.

In order to match the operating frequency of the GDDRAM with that of the MCU, some pipeline
processing is internally performed which requires the insertion of a dummy read before the first
actual display data read. This is shown in the following figure.

Display data
E(RD)
DATA BUS
n Ml n+2
I write column address dummy read data read| data read 2 data read 3,

MPU Parallel 8080-series Interface

The parallel interface consists of 8 bi-directional data pins D7 — DO, RD, WR, C /D, CS. RD input
serves as data read latch signal (clock) when low provided that CS is low. Whether reading the
display data from GDDRAM or reading the status from the status register is controlled by C/D . WR
input serves as data write latch signal (clock) when low provided that CS is low. Whether writing the
display data to the GDDRAM or writing the command to the command register is controlled by C /
D . Adummy read is also required before the first actual display data read for 8080-series interface.
Please refer to Figure 12-2 on page 53 for Parallel Interface Timing Diagram of 8080-series
microprocessors

URL:www.hotlcd.com
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MPU 4-wires Serial Peripheral Interface

The 4-wires serial peripheral Interface consists of serial clock SCK, serial data SDA, C/D, CS.
SDA is shifted into 8-bit shift register on every rising edge of SCK in the order of data bit 7, data bit
6...... data bit 0. C /D is sampled on every eighth clock to determine whether the data byte in the
shift register is written to the Display Data RAM or command register at the same clock. Please
refer to Figure 12-3 on page 54 for 4-wires serial interface timing.

MPU 3-wires Serial Peripheral Interface

The operation is similar to 4-wires serial peripheral interface while C / D is not used. There are

Al together 9-bits will be shifted into the shift register on every ninth clock in sequence: C /D bit,
D7 to DO bit. The C / D bit (first bit of the sequential data) will determine the following data byte in

the shift register is written to the Display Data RAM ( C / D bit = 1) or the command register (C /D
bit = 0). Please refer to Figure 12-4 on page 55 for 3-wires serial interface timing

4.2 Basic Setting
To drive the LCD module correctly and provide normally display, please use the following seting
1> ADC = 0 (normal)
2> SHL select = 1(reverse)
3> LCD Bias Select = 1/9
4> |nitial Display Line =0
5> Entire Display ON/OF = OFF(normal)
6> Reverse Display ON/OF = OFF(normal)
7> Set Power Control Set:
Voltage follower = ON,voltage converter = ON,Voltage regulator = ON
8> Display ON/OF =ON

4.3 Resetting the LCD module
The LCD module should be initialized bu using /RES terminal.

While turning on the VDD and VSS power supply, maintain /RES terminal at LOW level, After the
Power supply stabilized, release the reset terminal(/RES = High)

URL:www.hotlcd.com
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4.4 Display Memory Map

Column
P11=0 0 LA A 2%
LCD Read
o [ e
Drecton Ipa;‘deld (05| 0|01 | 07|05 {03 01| |07]0s{03| 01|07 05| 03 1 88;";’:]?';
= 06| 04| 02| 00| 06| 04| 02 0|  [06{ 04| 02{ 00| 08| 04| 02 DO
BLOCK [P10=0 ’
I R e comty
0 1 Coma
2 COoM1g
3 conmzo
- connzt
5 [}
b
T
COMe2
COMGs
COMG4
comizg
contza
comz2r
88
N 89
5w :
) COMgs
% COMBS
% 93 comgs
u 20Is2
08
Blo|s|lo|B]T|B|N
SEGMENT | = (SN X EIF|F|F ES%%R%Q%\
outeuts | 0[O 0[|0[O[O]E fufnfoon AR |
AL afaajalo]a]n] o Mapningdepends on the
COM output scan direction
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4.5 Display Commands

D/C|Hex |D7|D6 (D5 |D4|D3 | D2|D1|D0[Command [Description
O |15]0]0(0[01]O|01]0]|1 SetColumn [Setthe start column address by XsXa3X:X:X X
1 010 [ 3| XX | X0 | X, | X [Address et the end column address by YsY,Y.Y:Y, Y,
| 010 |Ys|Y]Y:|Y2]Y, Y, _olumn address = 000000000 (POR)

Column address 15 in a range of 0~32 (0x00~0x20).
O (75(0] 0|1 (001 ]0O[1 |SetPage et the start page address by XoXaXs XXX X Xo
| Mo | X [ 3a | X0 | X | X0 | X | X [Address et the end page address by Y7YsYsYaY3:Y2Y 1Yo
| Yol Yo | ¥s | Yol Ys|Ya]Y, Y, Page address = 00000000b (POR)

Page address 15 in a range of 0~129 (0x00-~0x81).
o lBBl1lolit il Tol1 71 BetcoM PG X, X, ROWO.._ROW6d ROWAE. ROWIZD
I s|=|*|=]*|x|x|X OuputScan [0 0 0 COMO->COMB4 COMS6S-> COMI2I(POR)

Direction |2 © 1 COMO->COM64 COMI29<-COMES
0 1 0 COM&4<-COMO COM6E5->COMI29
0 1 1 COMA=-COMD COMIZ9<-COMGS

URL:www.hotlcd.com
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D/C{Hex | D7 (D6 (D5 D4 D3 (D2 D1 D) Command  [Description
Gy BC (101101 {1]®]0 [BetData @) Mormal or Reverse pagefcolumn/BAM accesafscan
1 = | w | % | Do PP | Py Putput Scan  directions
| o | * [Py | Pas | Pas | Pos | Py | Py Direction and [Py, = 0: set page address to normal display (POR)
| P PO P, P:1 F“ F;I Py Grayscale Pio= 1: set page address o inverse display

Py, =0 set column address to normal rotation (POR)
Py = 12 sel column address (o inverse rolation

P> = 0 sel scan direction to column scan{ POR)

Pz = 12 set scan direction to page scan

Pys = 0 sel normal scan direction (POR)

Py = - sel inverse scan direction

) Gray-scale setting

X = Light gray PWM count (POR 5 counts)
Y = Dark gray PWM count (POR 10 counts)
PosPy Py =X -1 (POR 100)

PosPayPsy =Y - X - 1 (POR 100)

Remark: Y-X<8

* Remarks: The PWM count for White and Black are 0
pnd 15 respectively.

Py=0: PWM (POR)

F;4= 0:
White | Light Gray | Dark Gray | Black
0% 13 fia%a 100%
Pyy=1
White | Light Gray | Dark Gray | Black
1% x5 Y% 100%
P],|]= l: FRC

P =0 3-frame FRC (POR)

White Light Gray | Dark Gray | Black
1% 3% b, 1

Py = |: 4=frame FRC

Py 'z White | Light Giray Dark Giray Black
[T {1 188y a8, 1%
0l {124 £y T8, 140155
10 {1 188y 0% 1%
11 Heserved
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DViC|Hex

Command

Il)e:cri]]tiun

Ca

= = ==

D
l
0
*
0

. =
exe o
c-:ﬂc-c-E

[

oo ol

c-;ﬁcucug

el Display
I omnitrol

rivier duty selection

elect driver duty from 1/16 1w 17128, As

Y 5YY, Yy s increased from 00001 Ib 1o

1111 1b, the number of display lines, N is increased
L the same rating. To specify the YsYaY:Y: Y1 Yo =
Mi4)-1 where 1/N is the driver duty.

Y Y Y Y Y= 1000000 for 17130 duty.

AA

—— -

Y7
Z3

X, | %, [ %,
Yol Val¥s
Es | & | &3

[

P

Xo
Yn

et Area Scroll

fri Top Block Address

M g K X 18 wsed 1o specify the row
pddress at the wop of the scrolling area.

Top row address = 000000000 (POR)

) Bottom Block Address

Y e Y 5 Y a3 2Y 1 Yo is used to specify the row
pddress at the bottom of the scrolling area.
Boiom row address = D00000006 [POR)

) Mumber of specified Blocks

The number of specified blocks = Number of (Top
fixed area + Scroll area) blocks —1. If boltom scroll
or whole screen scroll mode 15 chosen, the number
pf specified blocks is set to 2,4, 2.2, 77,7 7,
Mumber of specified blocks = 000000006 (POR)

i) Area Scroll Mode

There are four types of area scroll.

Py Pug Types of Area Scroll

0 o Center Screen Scroll

o 1 Top Screen Scroll

1 0 Bottom Screen Scroll
1 1 Whole Screen Scroll

T ype of area scroll = Whole Screen Scroll (POR)

M| Xy [ X

et Scroll Start

PN X 30X Xy specily the start row address
ol area scrolling.
Start block address = 00000000 {POR)

E

el Power Control
FLepister

=0 tums ofT the reference voltage generator
FORE)

M p=1: lums on the reference voltage generator
=0 tums off the internal regulator and volage
follower (POR)

=1: tums on the intemal regulator and voltage
follower

elect booster level

[y M1 M: Boost level

4x

5X

6X (POR)

1]
1]
1
1 TX

= 0 = 0

[
[
[
[
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D/C| Hex |D7|D6(D5|D4|D3|D2|DI1|D0|Command Description
O (8 [ 1{0[0]0[0[0]0]1 [SetContrast Level p)Select contrast level from 64 contrast steps
l LR | X X X | X, | X, K Internal Contrast increases as X3, X:X, X 15 increased
1 s x|+ =y vy ]y, Regulator Resistor from 000000b to 1 11111h. XX, X30X X =
Ratio 1 00000b (POR)
h) The internal regulator gain (1+R2R1) Vour
increases as Y2Y Yy 15 increased from 000b to 111h.
The factor, |+R2/R1, is given by:
Y2Y, Y,y =000: 3.38 (POR)
V.Y, Yo =001: 441
V.Y Yo =010: 5.44
V.Y, Yo=011: 6.47
Y2Y Yo =100: 7.50
Y.Y,Yp=101: §.52
Y2Y Yo =110: 9.55
V.Y, Yo=111: 10.58
0| AR | 1|01 {0|1]|0]0]0 [Enterpartal XXX X X0X0X X, - End COM Address =
l ololo|lo|lo|lo]|0]|o0 [Display 0000000R (POR)
1 Xo | Ko | Xs | X | X5 | X2 | X [ X
O [AY (1L |O[ T 0|1 [0]0] ! [Extpartial Display [Exit the “partial display mode™ by executing the
Fommand 101010016 (POR)
0 {AE-| 1|0 1T {01 |11 [|Xg[setDsplay On/Off Ke=0: turns off LCD panel (POR)
AF X=1: turns on LCD panel
0 (94-( 1 |0[0 1|01 ]|0|X0Enter/Exitsleep [XO0=0:exit the sleep mode.
95 mode X0=1: enter sleep mode. (POR)
0 (DI={ 1 (1|01 ]0]|0]|X]X; Enable/disable M X Internal oscillator status
D2 internal oscillator ) | ON
| 0 OFF (POR)
0 (82 (1|0[0]0|0[0]1]0 [Settemperature  [VOUT average temperature gradients
1 SRR ENENR NS¢ compensation ) Xp Average Temperature
coefficient Gradient [%%/oC]
0 0 -0.01 (POR)
0 1 -0.06
O (25 (0oL jOoj0O|1|0] 1l NOP Command result in No Operation
The command should be 1ssued after the execution
pf the Status Read command
O (5C (0|1 [{0o] 1|11 ]0]0 Wntdsplaydata [Enterthe “wnte display data mode” by executing
l Yoy | Yoo | Yor [ Yar [ Y| Yo | Y Yoo the command 0101 1100b. The following byte 15
psed to specify the data byte to be written to the
GDDRAM directly.
The DVC bit should be stated at logic *1™ during the
Hisplay data 15 written to the GDDRAM.
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DVC| Hex |D7|D6 | DS | D4 | D3 | DZ|D1 | D0 |\Command Description
0 FB |1 |1 |1 (1] 1[0]1]1 [Betbiasing mto |Allow user to set bias from 1/4 to 1/13
0/1 Lo[ O | 0|0 |Bs|B;|B, | By |& Command B.B:B By Bias ratio
lockfunlock 1001 1/4 bias
1000 1/5 bias
01 11 1/6 bias
1 10 1/7 bias
01 01 I/8 bias
01 00 /9 bias
0011 1/10 bias
0010 1/11 bias
0001 1/12 bias
0 0 00 1/13 bias (POR)
Ly Lock and unlock Cmid
0 unlock (POR)
1 lock and no more emd/data is wrtten to driver
The 2™ byte is sent as Cma if Lg is set to |
0 F2 I | I I {olol1 | o |SetFame This command uses to change the frame
| 0|1 |Fa|Fl|F|F|F]|o0 :f:m?t;enlc‘yfmd M- frequhu?}']c:.': se}étthe M-line inversion and N-line
| Xu Nf, N_q N_l Nj Nz N| Nu NS INYErsIon Y CTS POT TTO08

o= 1 (POR) Xg=10
Fal:F:FFy

OO = 56.4 Hz (POR)Y 64Hz
111 =+10.1%5 +11.8%
0] OO0 - +10.7% +15.2%
0100 - +12.5% +15.2%
01010 - +14.1% +20.6%
01011 - +16.1% +20.6%
01 100 = +17.4% +25.9%,
011071 @ +19.5% +25,00;
01110 - +21.4% +32.9%
01111 = 4+23.7% +32,0%;
100K 2 +24 6%, +37. 4%
100 2 +27.1% +37. 4%
1Oy o +29 205 +d46 (M
104011 - +31.8% +46.0M%
10100 2 +33 6% +54. 6%
(0101 : +36.5% +54, 6%
1O 10 ;#3900 +i6, 00
[O111 ;+42.2% +66. 9%,
| 1O - +43, 249G +75. 8%
11001 : +46.6% +75.8%
11010 @ +49. 7% +04. 0%

Remark: The frame frequency is typical value
for 130mux and PWHM mode.

The second byte data NsMNyNNoNy Ny sets the n-
line inversion register from 2 o 64 lines to
reduce display crosstalk. Register values from
OO000 b to 11111 1b are mapped to 2 lines to 64
lines respectively. Value O0000b disables the M-
line inversion, 01000 is the POR value. To
avoid a fix polarity at some lines, it should be
noted that the total number of mux should NOT
be a multiple of the lines of inversion (n).

N

(} = reset n-line counter per frame (POR)

| = will not reset n-line counter per frame
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IVC | Hex (D7 (D6|D5|D4|D3 | D2 | D1 | DO |[Command Description
O Fa 11110 {o]1 1[0 |DualOTP setting [This command set the offset value of contrast for
1 Yol | 0| X601 X | X the first time and the second time OTP
| gofojofo|o|L|{1]0
XMoo X Xy {Emulate/Program)

00000 : original contrast (+ 0 fine step/ -1 fine step)
00001 : original contrast (+ 1 fine step/ -2 fine steps)
00010 original contrast (+ 2 fine steps’ -3 fine steps)
00011 : original contrast (+ 3 fine steps’ <4 fine steps)
D000 orginal contrast (+ 4 fne steps’ -5 fine steps)
00101 : original contrast (+ 5 fine steps’ -6 fine steps)
00 : original contrast (+ 6 fine steps’ -7 fine steps)
00111 : original contrast (+ 7 fine steps’ -8 fine steps)
0T 000 : original contrast (+ & fine steps’ -9 fine steps)
01001 : original contrast (+ 9 fine stepsf =10 fine steps)
01000 orginal contrast (+10 fine steps=1 1 finge sleps)
01011 : original contrast (+11 fine steps/~12 fine steps)
01 100 : original contrast (+12 fine steps/~13 fine steps)
01101 : original contrast (+13 fine steps/~14 fine steps)
01110 : original contrast (+14 fine steps/~1 5 fine steps)
01111 : original contrast (+15 fine steps&~16 fine steps)
10000 : original contrast (-16 fine steps/*1 5 fine steps)
10001 : origimal contrast (- 15 fine steps/+14 fine steps)
10010 : original contrast (- 14 fine steps/+13 fine steps)
10011 : original contrast (- 13 fine steps1 2 fine steps)
10100 - original contrast (< 12 fine stepsi11 fine steps)
100101 ; orgmal contrast (- 11 fing steps™ 10 fine steps)
10110 : origimal contrast (- 10 fine steps+ 9 fine steps)
10011 : onginal contrast (-9 fine steps/+ 8 fine sleps)
11000 : original contrast (- 8 fine steps/+ 7 fine steps)
11001 : original contrast (- 7 fine steps/+ 6 fine steps)
11010 : original contrast (= 6 fine steps/+ 5 fine steps)
TTOT1 ; orgimal contrast (- 5 fine stepsd+ 4 fing steps)
11100 : origimal contrast (- 4 fine steps/+ 3 fine steps)
11101 :original contrast (- 3 fine steps/+ 2 fine steps)
11110 : original contrast (- 2 fine stepsf+ 1 fine step)
11111 :original contrast (- 1 fine step/+ 0 fine step)
Y,=0: 1" Level OTP (POR)

Yy =1: 2™ Level OTP

Y= 0: Emulate OTP step

Y:=1: Enable OTP (POR)

Remarks: 2™ level OTP cannot be executed
before 1" level OTP,

WY = 00, XXX, Xg = 0000; Disable OTP
function

* Note: | contrast step = 2 fine steps

0| F8 | 11111000 |OTPprogrammingThis command starts to program LCD driver with
OTP offset value. This command can be executed
twice only. Detail of OTP programming
procedure on page 36

olaa lol1lololol1 ]| o] o |SetlComLine [Set!™ Com-line command. Byte A specifies the
number of scroll lines. AA;AAA AN Ay =
l Ar|As| As| Aa | A Ax | Ay | Ag 00000000 (POR)

Byte A 1s ranging from 0 to 129
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D/C| Hex |D7|D6 | DS|D4 D3 (D2 | D1 | DO [Command Description
0 F7 | | I I 0 I I | [Grayscale u‘r mono 1y, =0 : Grayscale mode (POR)
| olololololololo maode selection Y,=1 : Mono mode
1 ojojojojptr)1ry1]o
] Ol¥g|l OO O ]0l0]1
D/C| Hex (D7(Dé | DS |D4|D3 (D2 (D1 | DO Command Description
o ]sDJoj1r (o1 1| 1]0]1 |[Readdisplaydata |[Enter the “read display data mode™ by executing
I Yol Yo | Yo I Y ar | Yar | YV Y 0 | Ve the command 01011101b. The next byte is a
dummy data. The GDDRAM data will be read
form the second byte. The GDDRAM colunmn
address pointer will be increased by one
automatically after cach 2-bytes data read.
0 F3 111 1111001 1 [Bias current, This command selects the bias current Tor VL5,
| | [ Ag | Ag| Ay 0 | Ay | A, | A, [pooster frequency VL4, VL3 and VL2, the booster frequency and
| slolololiloli ol & (_}T_F stats read [the 1% and 2™ OTP status read.
1 loo|ololo|olo|o]o]o [Fecton Az Ay Ag: bias current for VL3 and VL2
1 O] oYY, [ Y X | X My As Ay bias current for VL5 and VL4
OO 2 1.0 % Ty
0071 @ 3.5 % Lier
010 : 6.0 % [ (POR)
011 : 8.5 % [yer
[O0: T1.00% Ly
101 : 135 %L
11002 17.0 % Ly
1112 18.5 % Ly
XX
00 - Fose/2 (POR)
01 : Fosc/4
10 : Fosc/8
11 : Fosc/l6
Y .Y Y= 000: Read 1% Level OTP (POR)
Y2Y Ye=111: Read 2™ Level OTP
where L. 15 a constant
0 Fo | I | | I (0] 0] 1 |Read back dual Ay As Aa Ay Ag=0TP value
0 x| x| Ayl AL | A A, | Ay [OTP value, SSL
module identity &
(OTP register status
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4.6 Basic Operating Sequence

void intial(void)

{

Comwrite(Oxd1); //Internal oscillator ON
Comwrite(0x94); //exit the sleep mode
delay(10);

Comwrite(0xf2);

Datwrite(0x00);

Datwrite(0x00);

Comwrite(0xf7);
Datwrite(0x00);
Datwrite(0OxOe);
Datwrite(0x01);

Comwrite(0xBC);
Datwrite(0x02);
Datwrite(0x00);
Datwrite(0x00);

Comwrite(0x15); //Set Column 0~32
Datwrite(0); //start column address
Datwrite(24); //end column address

Comwrite(0x75); //Set Page 0~129
Datwrite(0x00); //start page address
Datwrite(0x5F); //end page address

Comwrite(0x44); //Set 1st Com Line
Datwrite(0x11);

Comwrite(0xBB);
Datwrite(0x01);

Comwrite(OxCA); //Driver duty selection
Datwrite(0x00);
Datwrite(0x17);
Datwrite(0x00);
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Comwrite(0x20); //Set Power Control Register
Datwrite(0x07);
delay(150);

Comwrite(0x81); //Set Contrast Level & Internal Regulator Resistor Ratio
Datwrite(0x2C); //X5--X0
Datwrite(0x05); //Y2--YO

Comwrite(0x82);
Datwrite(0x01);

Comwrite(OxFB); //set bias
Datwrite(0x02); //1/11 bias

Comwrite(0OxF3); //Bias current,
Datwrite(0xA2);
Datwrite(0x15);
Datwrite(0x00);
Datwrite(0x81)

Comwrite(OxF2); //SET Frame frequency
Datwrite(0x40);

Datwrite(0x04);

//Datwrite(0x10);

//Datwrite(0x01);

Comwrite(OxAF); //display on
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5. Inspection Standards
Item Criterion for defects Defect type
. . . (1) Non display (2) Vertical line is deficient .
1) Display on inspection (3) Horizontal line is deficient (4) Cross line is deficient Major
Size @ (mm) Acceptable number
®<0.3 Ignore (note)
2) Black / White spot 0.3<®<0.45 3 Minor
0.45<0<0.6 1
0.6<® 0
Length (mm)  Width (mm) Acceptable number
L<10 W<=0.03 Ignore
5.0<L<10 0.03<W<0.04 3
o 5.0<L<10 0.04<W=<0.05 2 .
3) Black / White line 1.0=L=<10 0.05<W<=0.06 5 Minor
1.0<L<10 0.06<W=0.08 1
L<10 0.08<W follows 2) point defect
Defects separate with each other at an interval of more than 20mm
D
»T H
SRRt K
Ti G
4) Display pattern Minor
A+B<0.28| 0<C| D+E<0.25 | F+G<0.25 | t 4
2 L 2 2 B C—= i
Note: 1) Up to 3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size ®(mm) Acceptable Number
®=<0.7 Ignore (note)
. 0.7<®<1.0 3
5) Spot-l_lke contrast 10<d<15 1 Minor
irregularity 15<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
d<04 Ignore (note)
6) Bubbles in polarizer 0.4<® <0.65 2 Minor
0.65<P<1.2 1
1.2<® 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Minor
LCD panel with a soft cloth or similar cleaning.
9) Rainbow color grc:a;'ambow color is allowed in the optimum contrast on state within the active Minor
10) Viewing area Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
encroachment shortness or sealing line.
11) Bezel appearance Rust and deep damages that are visible in the bezel are rejected. Minor
12) cgr?tfaec?tt of  [angy gFurface Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. (1) LSI, IC lead width is more than 50% beyond pad outline. .
14) Part alignment (2) More than 50% of LS|, IC leads is off the pad outline. Minor
15) Conductive foreign (1) 0.45<®d, N=1
matter (solder ball, (2) 0.3<®=<0.45, N=1, @:Average diameter of solder ball (unit: mm) Minor
solder hips) (3) 0.5<L, N=1, L:Average length of solder chip (unit: mm)
16) Bezel flaw Bezel claw missing or not bent Minor
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(1) Failure to stamp or label error, or not legible.(all acceptable if legible)
(2) The separation is more than 1/3 for indication discoloration, in which the Minor
characters can be checked.

17) Indication on name plate
(sampling indication label)

6. Handling Precautions

6.1 Mounting method
A panel of LCD module made by our company consists of two thin glass plates with polarizers that easily get damaged.
And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit board (PCB), extreme care
should be used when handling the LCD modules.

6.2 Cautions of LCD handling and cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly.
-Isopropyl alcohol
-Ethyl alcohol
-Trichlorotriflorothane
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
-Water
-Ketene
-Aromatics
6.3 Caution against static charge
The LCD module use C-MOS LSI drivers. So we recommend you:
Connect any unused input terminal to Vqq or Vss. Do not input any signals before power is turned on, and ground your body,
work/assembly areas, assembly equipment to protect against static electricity.

6.4 Packaging
-Module employs LCD elements, and must be treated as such. Avoid intense shock and falls from a height.
-To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high temperature/humidity.

6.5 Caution for operation
-It is an indispensable condition to drive LCD module within the limits of the specified voltage since the higher voltage over the
limits may cause the shorter life of LCD module.
-An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so that the uses of DC (direct
current) drive should be avoided.
-Response time will be extremely delayed at lower temperature than the operating temperature range and on the other hand at
higher temperature LCD module may show dark color in them. However those phenomena do not mean malfunction or out of
order of LCD module, which will come back in the specified operating temperature.

6.6 Storage
In the case of storing for a long period of time, the following ways are recommended:
-Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it. And with not desiccant.
-Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the storage temperature range.
-Storing with no touch on polarizer surface by any thing else.

6.7 Safety
-It is recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid crystal by either of solvents
such as acetone and ethanol, which should be burned up later.
-When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well at once with
soap and water.
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7. Packaging Specifications

.1 Packaging Specifications

T DISPLRY HTG2696A
7.1 Packaging Material
No Iltem Dimensions (mm) IPCS Weight (KG) | Quantity [Total Weight
1 COG 29. 9%35. 9%2. 9 0. 015 100 6.0
2 PE Bag 60%60 0. 001 4100 0.4
3 Foam Rubber Cushion 310%170 0.0175 8 0. 14
4 Partition Al 310%170%100 0. 30 4 1.2
5 Product Box 330%180%120 (neutral packing) 0. 45 4 1.8
6 Carton 480%390%330 (neutral packing) 0.9 1 0.9
7 Tape AR
8 Label Specificationg 1
9 Label Rohs 1
10 Label ESD 1

7. 2. Total LCD Weight in carton: 10.5 KGZA10%

7. 3. Packaging Specifications and Quantity:

(1)Quantity Of Spacer:Alx4

(2) Total LCM quantity in carton: quantity per box 100% no of boxes 4 = 400
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