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Fema Part Number

GM320240V-35-TTX2NLW

Description

3.5" Full Color TFT

320 x 240 Resolution

Brightness 400 nits (Typical)

Optional Resistive or Projected Capacitive Touch
Panel Available

Fema Electronics Corporation:

17815 Newhope Street, Suite G, Fountain Valley, CA 92708 Tel: 714-825-0140

Please visit our website www.femacorp.com or email us at tft@femacorp.com



http://www.femacorp.com/
mailto:tft@femacorp.com

1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Active screen size 3.5" diagonal -
Dot Matrix 320*RGB* 240 dots
Module Size (W x H X T) 76.9x 63.9x 3.2 mm.
Active Area (W x H) 70.08 x 52.56 mm.
Dot Pitch (W x H) 0.219x 0.219 mm.
Color depth 262K color
1. 8/ 9/ 16/ 18-hit 6800-series / 8080-series
Paralld Interface
2. Serid Peripherd Interface (SPI)
Interface 3. 18-/6-bit RGB interface (DEN, DOTCLK, -
HSYNC, VSYNC, DB[17:0])
4. VSYNC interface (system interface + VSYNC)
5. WSYNC interface (system interface + WSY NC)
Driving IC Package COG B
Module weight 32 9
* The maxi mum col or depth of this driver 1 C is
1.2 Display specification
Display Descriptions Note
LCD Type aS TFT -
LCD Mode TN / Normal white -
Polarizer Mode Transmissive -
Polarizer Surface Normal -
Pixel arrangement RGB-stripe -
Backlight Type LED -
Viewing Direction 6 O'clock Direction (Gray Inversion) -
* Color tone is slightly changed by temperature

262K

and



1.3 Outlinedimension
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1.4 Block diagram:
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1.5 Interface pin :

Pin No. | Pin Name |I'O Description
1~2 VCI P |Booster input voltage pin.
3 VSS P |System ground pin of the IC.
4 VDDIO P |Voltage input pin for logic I/O.
5 VSS P |System ground pin of the IC.
System reset pin.
6 RESB I |- An active low pulse at this pin will reset the IC, Connect to
VDDIO in normal operation.
Data or command.
7 DC/SDC I |DC : Parallel Interface.
SDC : Serial Interface.
6800-system : E (enable signal)
8 ERD I |8080-system : RD (read strobe signal)
Serial mode : Not used and should be connected to VDDIO or Vss.
0 RW/WR I 6800-system : RW (ind.icateS 1‘ead. cycle when High, write cycle when Low)
8080-system : WR. (write strobe signal)
CS: Chip Select pin for 6800/8080 Parallel Interface.
10 CS/SCS I ) : .
SCS: Chip Select pin for Serial Mode Interface.
11 SCL T |[Serial clock input.
12 SDO O |Data output pin in serial interface.
13 SDI I |Data input pin in serial interface.
14 WSYNC o Ram Write Synchronization output.
-Leave it OPEN when not used.




33 VSS P |System ground pin of the IC.
34 DOTCLK I |Dot-clock signal and oscillator source.
35 HSYNC I |Line Synchronization input.
36 VSYNC I |Frame/Ram Write Synchronization input.
37 OE I |Display enable pin from controller.
38 VSS P  [System ground pin of the IC.
39 PS0
40 PSs1
I |Please refer to Table 1.
41 PSs2
42 PS3
43 VSS P  |System ground pin of the IC.
44 NC - |No connection.
45 NC - |No connection.




Pin No. Pin Name o Description
46 NC No connection.
47 NC No connection.
48 VSS P  |System ground pin of the IC.
49 K Backlight LED’s cathode.
50 A Backlight LED’s anode.

Table 1.

PS3 | PS2 | PS1 | PSO Interface Mode Data bus input
0 0 0 0 16-bit 6800 parallel interface D[17:10], D[8:1]
0 0 0 1 8-bit 6800 parallel interface D[17:10]

0 0 1 0 | 16-bit 8080 parallel interface D[17:10], D[8:1]
0 0 1 1 8-bit 8080 parallel interface D[17:10]
9-bit generic D[9:16] (262k
0 ] 0 0 colour) + 3-wire SPIIf 65K
color, D12 shorts to D17
internally
0 1 0 ) lﬁ-l?it generic (262k colour) +
3-wire SPI
18-bit generic (262k colour) +
0 1 1 0 _
3-wire SPI
6-bit generic D[8:3] (262k colour)
0 ! ! ! + 3-wire SPI
1 0 0 0 18-bits 6800 parallel interface D[17:0]
1 0 0 1 | 9-bits 6800 parallel interface D[17:9]
1 0 1 0 | 18-bit 8080 parallel interface D[17:0]
1 0 1 1 | 9-bit 8080 parallel interface D[17:9]
1 1 1 0 | 3-wire SPI
1 1 1 1 | 4-wire SPI




2. ELECTRICAL CHARACTERISTICS

21 Absol ute

Maxi mum Ratings

Items Symbol Min. Max. | Unit
Input voltage VCI VSS-0.3 5.0 A%
Supply Voltage VDDIO VSS-0.3 4.0 Vv
Operate temperature range TOP -20 70 C
Storage temperature range TST -30 80 C




2.2 DC Characteristics

Items Symbol Min. Typ. Max. Unit | Condition
Power supply voltage VCI 2.5 33 3.6 v
Power supply pin of IO pins | yDDIO 1.4 3.3 3.6 v
Current consumption  |[IVCIHIVDDIO - 10 mA NOTE
Dot Clock DCK 55 8.2 MHz

NOTE : The method to illuminate the LCD panel is using the 2-5-4commend under the

measuring condition.

Measuring Condition :
Standard Value MAX.

Ta

Ve

VDDIO

Dot Clock
Display Patten

25°C
33V
3.3V
5.5MHz

Checkered pattern

0 grray' black pantem
2-2.1 Back-light Characteristics
Parameter Symbol Min Typ Max Unit | Test Condition | Note
Supply Current If - 20 - mA Ta=257C -
Supply Voltage VF 18.6 | 20.4 | 222 A% Ta=25"C -
Half-Life Time Lf - 50000 | - hrs Ta=25"C 1

Notel: The " Half-Life Time" is defined as the LED chip brightness decreases to 50% than
original brightness, Based on Ta 2527 ,60+10% RH condition




2.3 Command

1. LCD Initial SSD2119:(for 16bit 8080 interface)

COMMAND CODE DESCRIPTION
ROOH 0001 OSCEN=1
R10H 0000 Sleep=0
RO7H 0033 Display control. CM=0
RILH 6870 65K color, X, Y auto increase ,updated in

horizontal direction

RO2H 0600 line inversion
RO3H 4A38 VGH/VGL= 5/-3
RO1IH 72EF Gate lines =240
ROFH 0000 Start scan line=0
R25H A000 Frame frequency
R28H 0006 Enable R25, R29 register
RI12H 0999 Sleep mode
R26H 3800 Analogue setting
ROBH 5308 Frequency
ROCH 0003 VCIX2
RODH 0009 VLCD63
ROEH 2300 VCOML
R1EH 0010 VCOMH
R44H EF00 HAS and HEA station
R45H 0000 Vertical address start station
R46H 013F Vertical address end station
R30H 0000 Gamma B control 1
R31H 0101 Gamma B control 2
R32H 0100 Gamma B control 3
R33H 0305 Gamma B control 4
R34H 0707 Gamma B control §
R35H 0305 Gamma B control 6
R36H 0707 Gamma B control 7
R37H 0201 Gamma B control 8
R3AH 1200 Gamma B control 9
R3BH 0900 Gamuma B control 10
R22H -- Write data to RAM




2. LCD Initial SSD2119:(for 18bit+3wire SPI and 4wire SPI)

COMMAND CODE DESCRIPTION

ROOH 0001 OSCEN=1

R10H 0000 Sleep=0

RO7H 0033 Display control. CM=0
DFM][1:0] : 262k Color Mode
DenMode =1 : RGB mterface ignore

R11H 4E70 HSYNC, VSYNC pin and HBP, VBP
WhMode =1 : Write RAM from Generic
RGB data (POR, if PS:00xx)

RO2H 0600 line inversion

RO3H 6A38 VGH/VGL=5/-3

RO1H T2EF Gate lines =240

R28H 0006 Enable R25, R29 register

RI12H 0999 Sleep mode

R26H 3800 Analogue setting

ROCH 0005 VCIX2

RODH 000D VLCDG63

ROEH 2300 VCOML

RIEH 0010 VCOMH

R15H 0058 Entry mode

R30H 0000 Gamma B control 1

R31H 0101 Gamma B control 2

R32H 0100 Gamma B control 3

R33H 0305 Gamma B control 4

R34H 0707 Gamma B control 5

R35H 03035 Gamma B control 6

R36H 0707 Gamma B control 7

R37H 0201 Gamma B control 8

R3AH 1200 Gamma B control 9

R3BH 0900 Gamma B control 10

R22H Write data to RAM




2.5 AC Characteristics
2-4-1 Parallel 6800 Timing Characteristics

(Ta=-401t0 85°C, Vppio = 1.4V f0 3.6V)

Symbol | Parameter Min Typ Max Unit
teyeie Clock Cycle Time (write cycle) 75 - - ns
teyce Clock Cycle Time (read cycle) 1000 | - B ns
tas Address Setup Time (R/W) 0 - ; ns
tan Address Hold Time (R/W) 0 - B ns
tosw Data Setup Time (D0~D7, WRITE) 5 - - ns
tonw Data Hold Time (D0~-D7, WRITE)) 3 - - ns
tacc Data Access Time (D0~D7, READ) 250 - - ns
ton Output Hold time (D0~-D7, READ) 100 - - ns
PWeca | Pulse width /CS low (write cycle) 40 - - ns
PWecsh Pulse width /CS high (write cycle) 25 - - ns
PWes. Pulse width /CS low (read cycle) 500 - - ns
PWecsh Pulse width /CS high (read cycle) 500 - - ns
tr Rise time (/CS) _ _ 4 ns
tr Fall time (/CS) - - 4 ns

Note: CS can be pulled low during the write cycle, only /RW is needed to be toggled

Parallel 6800-series Interface Timing Characteristics

fas tar

or X X
%

e :X
= A

Tc:rc]e
- P\‘VF‘%I—T < PVV’CST_ 74
E 1 / \\\\ // %
/A/ ANRAN 7
. .. lpaw
tosw
1~D7(WRITE) Valid Data
tace I
~D(READ) Valid Data >< N——

ton



2-4-2 Parallel 8080 Timing Characteristics

(T4 =-40 to 85°C, Vppro = 1.4V t0 3.6V)

Write Cycle

Parallel 8080-series Interface Timing Characteristics

Symbol | Parameter Min | Typ Max Unit
teyce Clock Cycle Time (write cycle) 75 - - ns
teyce Clock Cycle Time (read cycle) 1000 | - - ns
tas Address Setup Time between (R/W) and D/C 0 - - ns
tans Address Hold Time between (R/W) and D/C 0 - B ns
tas2 Address Setup Time between (R/W) and CS 0 - _ ns
taq2 Address Hold Time between (R/W) and CS 0 - - ns
tosw Data Setup Time (D0~D7, WRITE) 5 - R ns
torw Data Hold Time (D0~D7, WRITE)) 5 - R ns
tacc Data Access Time (D0~D7, READ) 250 - - ns
ton Output Hold time (D0~D7. READ) 100 - - ns
PWesL Pulse width /CS low (write cycle) 40 _ _ ns
PWecsH Pulse width /CS high (write cycle) 25 - R ns
PWesL Pulse width /CS low (read cycle) 500 - - ns
PWesy Pulse width /CS high (read cycle) 500 - - ns
tr Rise time (/CS) - _ 4 ns
t Fall time (/CS) R _ 4 ns
Note: CS can be pulled low during the write cycle, only /RW is needed to be toggled

D/C. RD 4= 0.8Voppo
‘4—0.21\:]}[)10
tasi [ tam
_ N «——| 0.8Vpy lr
CS tp—>] < > / <t
o 0.2‘\-"‘]3]310
Teycle
WR 4_| 0-$Vomo0 PWest / - Lam PWesa
fas2 «— 02Vppio i
| tosw toEw |
*+— (.8Vppio
Do~D7 (WRITE) Valid Data

+—0.2Vooo

Remark: It's highly recommended that RD remains high for the whole write cycle

Read Cycle
WR
D ‘..l C > < [ +— 0-*G-“E"'DDIO
. 4— 0.2\"’1’1'110
tas) e tam
_ Y. +— | 08Vppo A
CSs = — — — / e— tz
<« | 02V /]
teycle 1
— — 0.8V, .
RD < DDIO PWest /f_) tam .
tas2 _«—0-2Vooio 7 - PW o 1
tace tox
4= 0.8Vpoe
Dy~D/(READ) {7 7 Valid Data ——
\:1— 0.2Vpoo




2-4-3 Serial Timing Characteristics

(Ta =-40 to 85°C, Vppio = 1.4V 10 3.6V)

Symbol | Parameter Min | Typ | Max | Unit
teyeie Clock Cycle Time 77 ) ) ns
Serial Clock Cycle Time
fok SPI Clock tolefance = +/- 2 ppm 15 MHz
tas Register select Setup Time 4 ns
tan Register select Hold Time 5 - - ns
tcss Chip Select Setup Time 2 R - ns
tes Chip Select Hold Time 10 _ B ns
tosw Write Data Setup Time 5 - _ ns
torw Write Data Hold Time 10 - - ns
toLke Clock Low Time 28 _ _ ns
toLkn Clock High Time 38 - _ ns
tr Rise time - - 4 ns
te Fall time - - 4 ns

4 wire Serial Timing Characteristics

*+— 0.8V b
SDC .
+— 0.2Vpo10 7

tas tay

fess tos /
1

tereL ek
‘_ OSXFDD:O B 3
SCL . /
tr - 0.2V DDI0 — A tn
— —_— -—

SCS

Ipsw IpEw
13 |
~ 4= 0.8V .
SDI >< " Valid Data
_¢— 0-2Vpoo

SCL

SDI_<D?><D6><D5><D4XD3><D3><D1><D0%




2-4-4 RGB Timing Characteristics

(Ta=-40to0 85°C, Vppio = 1.4V to 3.6V )

Symbol | Parameter Min | Typ | Max [ Unit
fooTcLk DOTCLK Frequency (70Hz frame rate) 1 55 8.2 MHz
tooreLk DOTCLK Period 122 182 1000 [ us
tyavs Vertical Sync Setup Time 20 - - ns
tysv Vertical Sync Hold Time 20 - - ns
thsys Horizontal Sync Setup Time 20 - - ns
thsvu Horizontal Sync Hold Time 20 - - ns
thy Phase difference of Sync Signal Falling Edge 0 - 320 tooTcLk
toik DOTCLK Low Period 61 - - ns
tekn DOTCLK High Period 61 - - ns
tos Data Setup Time 25 - - ns
toH Data hold Time 25 - - ns
tres Reset pulse width 3 ns

Note: External clock source must be provided to DOTCLK pin of SSD2119. The driver will not operate 1n absence of the clocking signal.

RGB Timing Characteristics

t\-sys
VSYNC o.zvmx}—
i thsvs
HSYNC \9r 0.2Vpn
th\u X A .
: g‘ tooreik _;
DOTCLK < :

Pixel n.e\iD;.ci 0.8Voo0
Data DATA 0.2Vrmin d i .2\4-"nr-_\(;g 0.2 riran DATA DATA
-

t/t




2-4-5 Power Up Sequence



2-5 DISPLAY SETTING SEQUENCE

2-5-1 Display ON Sequence

Power supply setting

h 4

Set RO7h at 0021h
GON =1
DTE=0

D[1:0] =01

\ 4
Set R00Oh at 0001h

A 4

Set RO7h at 0023h
GON =1
DTE=0

D[1:0]=11

A 4

Set R10h at 0000h
Exit sleep mode

Wait 30ms

A 4

Set RO7h at 0033h
GON =1
DTE=1

D[1:0]=11

Y

Entry Mode setting (R11h)

A 4

LCD driver AC setting (R02h)

A

RAM data write (R22h)

y
Display ON
and start to write RAM




2-5-2 Display OFF Sequence

Display ON

Y

Set RO7h at 0000h
Halt the operation

Y

Set ROOh at 0000h
Turn off oscillator

y

Set R10h at 0001h
Enter sleep mode

y
Wait unit VGH < 5V

y

Remove power from Vg, then remove Vppio

L 4
Display OFF

VGH

VCIX2 \

RESB \ i

V(I

VDDIO

__7 _____.74______:;,__

Note:
1. VDDIO should be the last to fall. or VCI/VDDIO could be power off at the same time
2. If OTP 1s active in the application, the OTP programming voltage should be tumed off and cap



2-5-3 Sleep M ode Display Sequence

Display ON

:

Set R10h at 0001h Ivel = 66uA

Sleeping

1
|

Release from Sleep
Set R10h at 0000h

'

Display ON




3. OPTICAL CHARACTERISTICS

3.1 Characteristics

Electrical and Optical Characteristics

No. [ltem symbol / temp. [Min. Typ. Max. |Unit Note
1 |Response Time Tr+Tf|O= W=D ° - 25 - ms 2
LEFT 0° 60 70 -
ewing| " 180° 60 70
RIGHT -
2 Viewing Cr>=10 degree 3
Angle sortom| 270° 60 70 -
Ver.
ToP 90° 45 60 -
3 |Contrast Ratio Cr| 25 300 700 - 4
Red x-code Rx 0. 5/50.60 0. 6|5
Red y-code Ry 0. 2|9 q. 34 0.B9
Green x-code Gx 0. 2|9 g. 34 0.B9
Green y-code Gy 0. 5|4 q. 59 0.1645
4 |Blue x-code Bx | 25 0. 0|9 q. 14 0.9
Blue y-code By 0. 0|6 q. 11 0.16
White x-code Wx 0. 2|7 g. 32 0.RB7
White y-code Wy 0. 2|9 g. 34 0.9
Brightness Y 280 | 400 - cd/m’
5 |Brightness 25 | 80 i i % 6
Uniformity




4. RELIABILITY :

tem No Items Condition

1 High terr?perature 70 , 200 hours
operating

2 Low tem.perature -20 , 200 hours
operating

3 |Hightemperature 80 , 200hours
Sorage

4 Low temperature -30 , 200 hours
Sorage

High temperature

5 & humidity 60 |, 90 %RH,
Sorage

6 Thermal Shock -30 ,30min.<=>80 , 30min.
storage 10 Cycles

7 Vibration test

10=>55=>10=>55=>10Hz,
within 1 minute

Amplitude: 1.5mm.

15 minutes for each Direction ( X,Y,Z)

Packed, 100CM freefall,

8 Drop test 6 sides, 1 corner, 3edges
50,000 hours
9 Lifetime 25 ,60%RH,

specification cong

* Onesingle product test for only one item.
* Judgment after test : keep in room temperature for more than 2 hours.

- Current consumption < 2 times of initial value
- Contrast > /2 initial value
- Function : work normally

100

i ti on

hour s

dri vi

ng





