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Basic Specifications
Display Specifications

LCD Display Mode: FSTN, Positive, Transflective

Display Color : Display Data = “1” : Dark Gray (*1) : Display Data = “0” : Light Gray (*2)
Viewing Angle: 9 H

Driving Method : 1/240 duty, 1/12 bias

Backlight: White LED backlight

o & 0 nh -

Note:

1. Color tone may slightly change due to Temperature and Driving conditions.

2. The Color is defined as the inactive / background color
Mechanical Specifications

1. Outline Dimension: 99.5 x 71.75 x 10.4 MAX. (exclude FFC terminal) see attach



Iltem Value
Qutline (mm) 99.5 x 71.75 x 10.4MAX

Viewing Area (mm) |79.8 x 60.6

Active Area (mm) 76.785 x 57.585
Dot Pitch (mm) 0.24 x0.24
Dot Size (mm) 0.225 x 0.225
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Terminal Functions
Pin Pin e
/10 Descriptions
No. Name i
1 VSS Power 0V Power Supply, GND
2 VDD Power Positive Power Supply
3 VO Input LCD Contrast Reference Input
4 /WR Input Write enable input, active LOW
5 /RD Input Read enable input, active LOW
6 ICS Input Chip Select Signal
/CS=LOW: Data 10 is enabled
7 A0 Input Data Type Select

AO0=H: command write, display data or cursor add read
AOQ=L: status flag read, display data or parameter write

8 IRES Input Reset Signal:

/RES =L, Reset the LCD Module
/RES = H, Normal Running

9 DBO Input / Output | 8-bit bi-directional data bus

16 DB7

17 /WAIT Output Wait signal (*1)

18 VOUT Power Power Booster Output for VO

19 BLA Power Positive Power Supply for LED backlight

20 BLK Power Negative Power Supply for LED backlight
note:

1. If there is no read-write activity, /WAIT will be in HZ state.
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Absolute Maximum Ratings

ltems Symbol Min. Max. Unit | Condition
Supply Voltage Voo 0 +7.0 V Vss =0V

Input Voltage VN Vgs-0.3 Vpp+0.3 V Vss =0V
Operating Temperature Top -20 +70 °C No Condensation
Storage Temperature Tst -30 +80 °C No Condensation

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage

to the device. Functional operation of this device at other conditions beyond those listed

in the specification is not implied, and prolonged exposure to extreme conditions may

affect device reliability

Electrical Characteristics

Items Symbol MIN. TYP. MAX. Unit | Applicable Pin
Operating Voltage Voo 3.1 3.3 3.4 V | vDD
Input High Voltage Vin 0.8xVDD - VDD v | DR0=DBT VR
Input Low Voltage Vi VSS - |o4sxvDD | v | PBO"DBT. VR
Operating Current loo - 16.8 60 mA | vDD




LED Backlight Circuit Characteristics

Items Symbol | MIN. TYP. | MAX. Unit | Applicable Pin
Forward Voltage BLA - 3.3 - V BLA
Forward Current lgia - 100 130 mA BLA

Cautions:

Exceeding the recommended driving current could cause substantial damage to the

backlight and shorten its lifetime.

BLA

BLK

AC Characteristics

8080 Mode
Item Symbol MIN. TYP. MAX. | Unit
/CS setup time t1 7 - - ns
A0 setup time t2 7 - - ns
/WR, /RD falling edge to /WAIT driven low t3 .6 - 20 ns
D[7:0] setup time to /WR rising edge (write cycle) t4 (*2) - - ns
/RD falling edge to D[7:0] driven (read cycle) t5 4 ns
/CS hold time {6 9 - - ns
A0 hold time t7 9 - - ns
/RD, \WR rising edge to WAIT# high impedance t8 1.6 - 13 ns
D[7:0] hold time from WR rising edge (write cycle) t9 6.5 - - ns
D[7:0] hold time from /CS rising edge (read cycle) t10 24 - 18 ns
/WAIT rising edge to valid Data t11 - - (*3) ns
/RD, WR pulse inactive time t12 (*4) - - ns
/WAIT pulse active time t13 - - (*5) ns

Note:

> w0 b~

Ts = System clock period
tdmin = 2Ts + 5
t11max = 1Ts + 7 (for 5.0V)

t12min = 1Ts (for a read cycle followed by a read or write cycle) = 2Ts + 2 (for a write

cycle followed by a write cycle) = 5Ts + 2 (for a write cycle followed by a read cycle)

t183max =4Ts + 2




6. Input signal rise/fall time should be less than 4.5ns
7. For details, please see the S1D13700 data sheet

/WR, /RD \ //
~—1t3 13 18
/WAIT /
t4 9
DBO~DB7
(Write) VALID
t5 —t11 t10——
DBO~DB7
(Read) VALID
Bus Timing Diagram
Reset Timing
Item Symbol MIN. TYP MAX Unit
Oscillator Stable Delay (*1) t1 4.0 - - ms
Reset Pulse Duration (*2) t2 1.3 - - ms

note:

1. A delay is required after exiting power save mode. Writing the SYSTEM SET

command will exit power save mode and start the internal oscillator.

2. It requires a reset pulse after power-on to re-initialize its internal state.




VID j
t2 f-te
/RESET

11 t1
Oscillator | Oscillator :
Power Save Mode Starting Normal Operation Power Save Mode, Starting Normal Operation

Reset Timing Diagram

Function Specifications

Adjusting the Display Contrast

A variable resistor must be connected to the LCD module to provide a reference to VO.
Adjusting the VR will result a change of LCD contrast. The recommended value of VR is
25k to 50k

LCM

VDD
VOUT

VR

VO

Power Supply

— ||

VSS

Resetting the LCD module
The LCD module should be initialized by a hardware reset, using the/RES terminal.

Jumper Functions

Interfacing Setting



Jumper

JP3 JP6 | Function Description
Open | Close | CNF3=L, 8080 mode selected <default>
Close | Open | CNF3=H, 6800 mode selected

Clock Divider Setting

Jumper
JP1 JP2 JP4 JP5 | Function Description
Open | Open | Close | Close | 1/4 clock divider
Close | Open | Open | Close | 1/8 clock divider<default>
Open | Close | Close | Open | 1/16 clock divider
Display Pixel Map
1,1 21 3.1 4.1 51 316,1 317,1 318,1 319,1 320,1
(D7) (D6) (D5) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
1,2 2,2 3,2 4.2 52 316,2 317,2 318,2 319,2 320,2
(D7) (D6) (D5) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
1,3 23 3,3 43 53 316,3 3173 3183 319,3 320,3
(D7) (D86) (D5) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
1,238 2,238 3,238 4,238 5,238 316,238 | 317,238 | 318,238 | 319,238 | 320,238
(D7) (D6) (D5) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
1,239 2,239 3,239 4,239 5,239 316,239 | 317,239 | 318,239 | 319,239 | 320,239
(D7) (D6) (D35) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
1,240 2,240 3,240 4,240 5,240 316,240 | 317,240 | 318,240 | 319,240 | 320,240
(D7) (D6) (D5) (D4) (D3) (D4) (D3) (D2) (D1) (DO)
Note:

1. Based on the top view of the LCD module, the 1, 1 (x, y) pixel is the upper-left pixel;
the 320, 240 (x, y) pixel is the lower-right pixel.

2. For the details of memory mapping, please refer to the S1D137009 datasheet.

Command Summary



Para- |2 2|8
commandre- 2812|588 2| 8|85 8 iex |nescriptions
SEYSTEM - il1jolo |1 || D | |JO(|[D]|D 40 |wut deine and display (with 8 parameters)
S5ET P1 gl1jo]l O | O | o | 1 |Wws|mMz| 0 [0 " |meo=0: intemal GG FROM
BAC=1: imemal CF FRAM
WL2=0: B-piael char height
W2=1: 1B-pixel char height
S0 single panal drive
WE=1: dual painel drive:
N=0: Screen opudine oomasciion
n=1: Ho screen op-line comecSon
P2 ol110|mon| O o o Fx **  |FX=Horzontal Char Ste in poiels = 1 {define the honzontal ohar sze)
WAI0=0: hdine AL drive
BYO0=1: two frame AC dnve
P3 (o|1l0]| O o o o Fr **  |Fy=vertcal Char Size in pixels = 1 (defne S vertcal ohar size)
P4 o1l o [ " |em: craracier Bytes per Fow
P& [D]1]0 TGR "7 |Tem: Total Char Bytes per Row (including Forizontal Blanking)
PE |D|1]|0 LE **  |u#: Lines per Frame
P7 |D|1]|0O APL *" |APL: Horizoreal address range of the virtual scresn (o byie)
P8 [ol1]0 APH " | 4Pk Horizontal address range of e vitual screen [high byie)
POWER - 11110 O 1 o 1 (1] o 1 1 B3  |Power Save Mode Enabie
SAVE
DISFP - 1|l1jo]l o | 1|0 1 1|0 | 0 | I |58 /(59|Enable and dsable dsplay and display Sashing (with 1 parameser)
OMIOFF D=0: Dusplary OFF
D=1: Dsplary ON
P1 |0|1]0]|=es |Fea | Fra| ez | FP1 |Feo | Fo1 | Foo | ®F [Each pair of et in B sets the atinbutes of cne soreen block
SCROLL - i|l1jJol o |1 |3 |0 |01 [ 44 |Set display slart address and display regions (ith 8 or 10 pammeters)
P1 D10 a7 | a6 | a5 | a8 | a3 | a2 | sa | an **  |Screen Biock 1 Start Address [SAD1) LSB
| P2 [0 1]0] a5 s ]sa3|az|anfan] s | s " |Screen Block 1 Start Address [SAD1} MSE
P3 [0]1]0] v [ s | e | afz]| 1 | o " | screen Biock 1 Sze Register (511
P4 [0 1|0 ar | o6 | as | aa [ a3 oz | a1 | ao ** | scresn Biock 2 Start Address [SADZ) LSE
PS (o010 0 as[aa]aa]ae]anao] as | as ** |Soresn Bock 2 Seart Address [SADZ) MSE
| PE [o[1]ofir [w w|[w[wlw]u|w " |Screen Biock 2 Size Register (517
P7 |0 1]0] ar | as | as | ae | a3 oz | a1 | an " |Screen Block 3 Start Address [SADG) LSE
PB [ O] 1) 0| a5 a8 s3] sz |an ao| as | a8 "*  |Screen Block 3 Start Address [SADE) MSE
P9 (0|11 0| ar | a5 | 65 | me | a3 | A2 | a1 | Ao **  |Scresn Block 4 Start Address (SADS ) LSB
{for duail pared drive and o layer cond ane select)
P10 [ o[ 1] 0 a1 [ asa [ maa | ez [ a0 Jaan| as | aa ** |Soresn Bock 4 Seart Address [SAD4 | MSE
ifor dusil pared drive and o layer cond ane select)
CSRFORM - 1|1jo]jo | 1|0 1 1 1 0 i S50 |2et cursor type (with 2 parameters)
P1 |0|1]0| 0|0 |0 | 0| xs|xz|x1|x0 R =
P2 ol110]lcm | O o D |valvz| v | v = |cRy
CM=0: underscoee oursorn, CM=1: bisok oursor
CSRDIR - 11110 O 1 [i] 1] 1 T [ co1 | coo | $L~aF [Sa1 Drechon of Gursor movemens
(GO=00- Right: ©0=01: Lefh,; GO=10: Up; CO=11: Down
ovLay | - Alajofo 1 ]0]1 ijlo| 1 i OB |Set display cwerlay formad twith 1 paramesers)
P1 jof1]0] 0| 0|0 av |owe|ow|wMma | seo| ©
CGRAM | - 10410 1] 1 .D. 1 1 1 (] 1] BL  |Set Start accress of char gererator FAM [with 2 paramelers)
ADR P11 [0 1]0] ar | a5 |as | A Ja3 faz|an | a0 T |saGL
P2 |0 10 0] ais|analasa] sz [an [an] as | an T |saGH
HDOT SCRY - 11110 O 1 ] 1 1 1] 1 (1] BA |t nerizortal soroll poesiian (aith 1 parameters)
P1 |o|1]jo| O [0 |0 | 0|0 |oz| o1 |Do ==
CSRW - 11110 O 1 ] 1] (1] 1 1 (1] A8 |4 cursor address [with 2 parameters)
P1 Ol1]0] a7 | a6 | a5 | a8 | A3 | A2 | a1 | an = e
P2 |0 1] 0] s || az]| sz an|ae]| as | az " |osmH
CSRR - il1lo] O 1 [i] 0|0 1 1 1 47  |Read Cursor Address [with 2 paramelers)
P1 |10 1]ar | as | as | ae | a3 oz ar | an =
P2 [ 1]0] 1] a5 ana]|ma]anz]|anlao| as | sz T
GRAY - 1j1joj o | 1 1 ojojojo |0 select the gray scale depsh (in bils-pes-ploed)
SCALE | P1 (ofijol 0 | a0 00/ 0 |2=r|eerz *° |BPP-00- 1 bits-perpvel, BSP=01: 2 bis per-pinel
BPP=10: 4 bits-perpixel, BFP=01: resened
MWRITE - 11110 O 1 ] 1] (1] 1] 1 (1] 42 |wree s display memory [with n paramelers)
P1 [D]1]0D Memany Data o | Display memory data
Pn [D]1]0 Memary Data *
MREAD - 1j{1jolo0 1|00 [OfO[1]1 43  |Read from display memory (with n paramelers)
P1 11011 Memary Data **  |Display memory data
Pn |1]0]1 Memary Data N
Note:

For details, please refer to the S1D13700 datasheet.

Initialization Setting Example



The following settings should be issued tothe LCD module after a hardware reset.

(Example could be adjusted if necessary.)

[=] o
g 2| 2 Value
Command | Parameter = (binary) HEX |Descriptions
SYSTEM - 11 0 0100 0000 40 Init device and display (with 8 parameters)
SET P1 0|1 0 0011 0000 30 |mo=0:intemal CG ROM
M2=0: B-pixel char height
W/5=0: single panel drive
IV=1: No screen topline comection
P2 o1 0 1000 0111 a7 FX=7: the horizontal char size=7+1=8
WF=1: two frame AC drive
P3 01 0 0000 0111 o7 FY=7: the vartical char size=7+1=8
P4 0 1 0 0010 1000 28 C/R: Character Bytes per Row
P5 0 1 0 0100 1001 47 TC/R: Total Char Bytes per Row (including horizontal blanking)
PG 0|1 0 1110 1111 EF L/F: Lines per Frame
P7 0 1 0 0010 1000 28 APL: Horizontal address range of the virlual screen (low byte)
P8 0 1 0 0000 0000 00 APH: Horizontal address range of the virtual screen (high byte)
DISP - 1 1 0 0101 1001 59 Display OM
ON/OFF P1 1] 1 0 Q000 0100 04 seis the atiributes of screen block (SAD1 on, cursor off)
SCROLL - 1 1 0 0100 0100 44 Set cursor type (with 10 parameters)
P1 0 1 0 0000 0000 00 SAD 1L
P2 0 1 0 0000 0000 00 SAD 1H
P3 0 1 0 1110 1111 EF 5L1
P4 0|1 0 0000 0000 00 SAD 2L (not assigned in this axampla)
P5 0|1 0 0000 0000 00 SAD ZH (not assigned in this exampla)
PG 0 1 0 1110 1111 EF sL2
P7 0|1 0 0000 0000 00 SADAL [not assigned in this example)
P8 0 1 0 0000 0000 00 SAD3H (not assigned in this exampla)
CSRFORM - 1 1 0 0101 1101 8D Set cursor type (with 2 parameters)
P1 0 1 0 0000 0111 a7 CRX
P2 0 1 0 0001 0111 17 CRY
CSRDIR - 1 1 0 0100 1100 4C Set Direclion of Cursor movement
OVLAY - 1 1 0 0101 1011 5B Set display overlay format (with 1 parameters)
P1 o1 0 0000 0101 05 0OV=0: twao layer in used: DM1=0: layer 3 as text mode;
DMO=1: layer 1 as graphic mode; MX=01: layer! X0OR Layer 2
HDOT SCR - 1] 1 0 0101 1010 A Set horizontal scroll position (with 1 parameters)
......... 515 T T Hotooo00 B0 i
GRAY - 1 1 0 0110 0000 60 58l select the gray scale depth (in bits-per-pixal)
SCALE [ pi N T D000 oo 00 [EPP=0n: T bitsperpial
CSRW - 1 1 0 0100 0110 46 Set cursor address (with 2 parameters)
P1 0 1 0 0000 0000 00 CSRL
P2 0 1 0 0000 0000 00 CSEH
MWRITE - 1 1 0 0100 0010 42 Write to display memory (with n parameters)
P1 01 0 Mamory Data b Display memory data
Pn 0 1 0 Mamory Data -
Note:

For details, please refer to the S1D13709 datasheet.

Design and Handling Precaution

1. The LCD panel is made of glass. Any mechanical shock (eg, dropping from a high
place) will damage the LCD module.

2. Do not add excessive force on the surface of the display, which may cause the Display
color to change abnormally.

3. The polarizer on the LCD is easily scratched. If possible, do not remove the LCD
protective film until the last step of installation.

4. Never attempt to disassemble or rework the LCD module.



10.

11.

12.

13.

14.

15.
16.

17.
18.

Only Clean the LCD with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg, water)
may damage the LCD.

When mounting the LCD module, make sure that it is free from twisting, warping, and
distortion.

Ensure to provide enough space (with a cushion) between the case and LCD panel to
prevent external force from being added to it, or it may cause damage to the LCD or
degrade the display result.

Only hold the LCD module by its side. Never hold the LCD module by add force on the
heat seal or TAB.

Never add force to the component of the LCD module. It may cause invisible damage
or a degradation of the reliability.The

LCD module could be easily damaged by static electricity. Be careful to maintain an
optimum anti-static work environment to protect the LCD module.

When peeling off the protective film from the LCD, static charge may cause an
abnormal display pattern. It is normal and will resume to normal in a short while.

Take care and prevent getting hurt by the LCD panel’s sharp edge.

Never operate the LCD module exceed the absolute maximum ratings.

Keep the signal line as short as possible to prevent a noisy signal from affecting to
LCD module.

Never apply a signal to the LCD module without a power supply.The

IC chip (eg, TAB or COG) is sensitive to the light. A strong lighting environment could
cause a malfunction. Light sealing structure casing is recommended.

LCD module reliability may be reduced by temperature shock.

When storing the LCD module, avoid exposure to direct sunlight, high humidity, high

temperature, or low temperature. They may damage or degrade the LCD module

MORE INFORMATION
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e Shenzhen Surenoo Technology Co., Ltd.

¢ WWW.SUrenoo.com
FAQ

Q: Can the display color be adjusted?

A: The display color is predefined as Dark Gray for Display Data = 1 and Light Gray

for Display Data = 0, which cannot be adjusted.

Q: Is there a way to adjust the viewing angle?

A: The viewing angle is fixed at 9 H and cannot be manually adjusted.
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