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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 3.5 inch
Number of Pixels 320(H) RGB x 240(V) pixels
Display Mode White -
Viewing Direction 12 O’clock o’ clock
Interface RGB -
Display Colors 262K colors
Outline Dimension 76.84(H) x 63.84(V) x 4.47(D) mm
Active Area 70.08(H) x52.56 (V) mm
Pixel Pitch 0.2190(H) x 0.2190(V) mm
Driver IC SSD2119MIZF -
Operation Temperature -20~70 C
Storage Temperature -30~80 T
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VDD -0.3 5.0 Vv Note 1

Note 1:Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal operating

conditions.

Web: www.cdtech-lcd.com
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3. Elecrical Characteristics

3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VClI 3.0 3.3 3.6 Vv
Analog supply current Iver - TBD - mA VDD=3.3V
Logic supply voltage VDDIO 1.4 3.3 3.6 \%
Logic supply current lvopio - TBD - mA | IOVCC=3.3V
VIH 0.7*Io0vCC - IOVCC \
Logic input voltage
VIL GND - 0.3*IovCC \

3.2 Recommended Driving Condition for Backlight

Item Symbol Min. Typ. Max. Unit Note
Driving Current I - 20 - mA
Driving Voltage Ve 16.2 - 20.4 \%
Power consumption WeL 0.324 - 0.408 w
LED Life-Time N/A 30,000 . i Hours | 12-25C
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,
typical current.

Note 2:LED circuit :

Vs
AVS)
Vs
Vs
VS

LED+ 4 LED-

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 5/32
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4. Interface Pin Assignment

4.1 LCM Pin Assignment

Recommended connector:

FH12-50S-0.5SH manufactured by HIROSE

No. Symbol Description
1 VCI Booster input voltage pin
2 VCI Booster input voltage pin
3 VSS Ground
4 VDDIO Voltage input pin for logic
5 VSS Ground
6 RESET Reset signal pin (“Low”is enable)
7 DC/SDC(RS) | Data or Command select PIN
6800 system: E(enable signal)
8 E/RD 8080 system:RD(read strobe signal)
Serial mode:Not use and should be connected to VDDIO or VSS
9 WR 6800 system:RW (indicates read cycle when high,write cycle when low)
8080 system:WR (write strobe signal)
10 CS Chip select
11 SCL Serial clock
12 SDO Serial data output
13 SDI Serial data input
14 WSYNC(NC) | Ram write synchronization output. Leave it OPEN when not used
15-32 D17-DO Data bus
33 VSS Ground
34 DOTCLK Dot-clock signal and oscillator source
35 HSYNC Line synchronous signal
36 VSYNC Frame synchronous signal
37 DE Display enable pin for controller
38 VSS Ground
39 PSO Interface select PIN (NOTE1)
40 PS1 Interface select PIN (NOTE1)
41 PS2 Interface select PIN (NOTE1)
42 PS3 Interface select PIN (NOTE1)
43 VSS Ground
44-47 NC No connect
48 VSS Ground
49 LEDK Backlight LED Cathode
50 LEDA Backlight LED Anode

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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NOTE1:

PS3

PSs2

PS1

PSO

Interface Mode

Data bus input

16-bit 6800 parallel interface

D[17:10], D[8:1]

8-bit 6800 parallel interface

D[17:10]

16-bit 8080 parallel interface

D[17:10], D[8:1]

FIe|e|<

oS|o|lo|o

o B I e

=S =D

8-bit 8080 parallel interface

D[17:10]

0-bit generic D[9:16] (262k
colour) + 3-wire SPIIf 65K
color, D12 shorts to D17
internally

16-bit generic (262k colour) +
3-wire SPI

18-bit generic (262k colour) +
3-wire SPI

6-bit generic D[8:3] (262k colour)
+ 3-wire SPI

18-bits 6800 parallel interface

D[17:0]

O-bits 6800 parallel interface

D[17:9]

18-bit 8080 parallel interface

D[17:0]

9-bit 8080 parallel interface

D[17:9]

3-wire SPI

k|t | i | g | ek | ek

el B =2 =N [ =T =

el =l ==

D O =D

4-wire SPI

4.2 RTP Pin Assignment

No. Symbol Description
1 XL The left side signal of TP
2 YB The down side signal of TP
3 XR The right side signal of TP
4 YT The up side signal of TP

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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5. Interface Characteristics

5.1 Command

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

COMMAND CODE DESCRIFPTION
ROOH 0001 OSCEN=1
R10H 0000 Sleep=0
ROTH 0033 Display control. CM=0
T ro— 65K color, X, Y auto increase ,updated in

horizontal direction

ROZH 0600 line inversion
RO3H 4A38 VGHWVGL= 5/-3
RO1H 72EF Gate lines =240
ROFH 0000 Start scan line=0
R215H ADDO Frame frequency
R28H 0006 Enable R25, R29 register
R1ZH 0999 Sleep mode
B26H 3800 Analogue setting
ROBH 5308 Frequency
ROCH 0003 VCIx2
RODH QoD VLCD63
ROEH 2300 WCOML
R1EH 0010 VCOMH
B44H EF00 HAS and HEA station
RASH 0000 Vertical address start station
R46H O13F Wertical address end station
R30H 0000 Ganuna B control 1
E31H 0101 Gamma B control 2
E3IH 0100 Gammma B control 3
RiiH 0305 Ganuna B control 4
R34H o707 Gamma B control 5
RE35H 0305 Gamma B confrol 6
R36H o707 Ganmuma B control 7
RE3TH 0201 Ganuna B control 8
R3AH 1200 Ganmuna B control 9
E3BEH 0000 Gamma B control 10
F1IH - Write data to RAM

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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2. LCD Initial SSD2119:(for 18bit+3wire SPI )

COMMAND CODE DESCRIPTION
ROOH 0001 OSCEN=1
R10H 000 Sleep=0
ROTH 0033 Display control. CM=0
DFM[1:0] : 262k Color Mode
DenMode = 1 : RGB mterface ignore
EllH 4E70 HSYNC, VSYNC pm and HBP, VEP
WMode =1 : Write RAM from Generic
RGB data (POR, if PS:00xx)
ROZH 0600 line mversion
RO03H 6A38 VGH/VGL= 5/-3
RO1H 72EF Gate lines =240
F28H 0006 Enable F.25, R19 register
R1ZH 0999 Sleep mode
R26H 3300 Analogue setting
ROCH 0005 VCIX2
RODH 000D VLCD63
FOEH 2300 WVCOML
R1EH 0010 VCOMH
R15H 0058 Entry mode
R30H 0000 Gamma B control 1
R31H 0101 Ganuna B control 2
R3IH 0100 Gamma B control 3
R3i3H 0305 Gamma B control 4
R34H 0707 Ganuna B control 5
Ri5H 0305 Ganuma B control 6
R36H 0707 Gamma B control 7
R3TH 0201 Gamuma B control 8
R3AH 1200 Ganuna B control 9
R3BH 0900 Gamma B control 10
R12H - Write data to EAM

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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5.2 AC Electrical Characteristics

5.2.1 Parallel 6800-series Timing Characteristics

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

Symbol | Parameter Min | Typ Max | Unit
toyee Clock Cycle Time (write cycle) 75 - - ns
Clock Cycle Time (read cycle 7
leyoe (Based o vouvéH - %*v%mom.?*vmloy - ) e
tas Address Setup Time (R/W ) 0 - - ns
fa Address Hold Time (R /W) 0 - - ns
tozw Data Setup Time (D0-D7, WRITE) 5 - - ns
togw Data Hold Time (D0~-D7, WRITE)) 5 - - ns
tace Data Access Time (D0-D7. READ) 250 | - - ns
ton Qutput Hold time (D0~-D7. READ) 00 | - - ns
PWest Pulse width /CS low (write cycle) 40 - - ns
PWesn | Pulse width /CS high (write cycle) 25 - & ns
PWese Pulse width /C5 low (read cycle) 500 - - ns
PWcsn | Pulse width /CS high {read cycle) 500 = E ns
ir Rise time (/CS) - 4 ns
tr Fall time (/CS) - 4 ns

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

DIC

RIW

Dy~D7(WRITE)

Dy~D(READ)

Web: www.cdtech-lcd.com

Figure 13-1: Parallel 6800-series Interface Timing Characteristics

X

fas o
i3 q \‘:— Ai/ﬂ:_ tr
tcyde : !
PWesy \ PWesp
7 W 27
/A// N\ 7.

| TpHW

. 5 ——
Tosw
Valid Data

tace

Valid Data

-

E-mail: sales@cdtech-Icd.com
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5.2.2 Parallel 8080 Timing Characteristics

Table 13-2: Parallel 8080 Timing Characteristics
(Ta=-40 to 85°C, Vppo = 1.4V to 3.6V)

Symbol | Parameter Min_ | Typ Max Unit
toyee Clock Cycle Time (write cycle) 75 - z ns
t, Clock Cycle Time (read cycle) 450 s i
e {Based on VOL/VOH = 0.3*VDDIO/0.7*VDDIO)
tasi Address Setup Time between (R/W) and p/C 0 S - ns
tan Address Hold Time between (R/ W) and D/C 0 - - ns
tasa Address Setup Time between (rR/W) and TS 0 - - ns
tanz Address Hold Time between (R/W ) and 5 0 - ns
tosw Data Setup Time (D0-D7. WRITE) 5 = E ns
torw Data Hold Time (D0-D7. WRITE)) 5 - - ns
tace Data Access Time (D0-D7. READ) 250 | - - ns
ton Qutput Hold time (D0-D7. READ) 100 - - ns
PWes Pulse width /CS low (write cycle) 40 - - ns
PWesn Pulse width /CS high {wrte cycle) 25 - - ns
PWest Pulse width /CS low (read cycle) 500 - - ns
PWesu Pulse width /CS high (read cycle) 500 - - ns
tp Rise time (/CS) - - 4 ns
te Fall time (/CS) i Z 4 ns
Mote: CS can be pulled low during the write cycle, only /RW is needed to be toggled
Write Cycle N -
|
£ T
DIC. RD > :""D_S‘.-Dcm: %
A
k. tasi faiet
_ = N oa—| 0.8V 3
CS tf—)-\rf —:“ / 1tz
| 0.2Vrom
1
WR PWese AN

= (0.8 o0 b

Dg~Dy (WRITE) _c‘v'aiid Data

+— 0.2V

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

Read Cycle
WR
o — T y
DIC >< 0.8Vron ><
roe— 0. 2WVorn A
Tz ke~ g
o Y +—— | 0.8Vpmo
CS tr—> o / e— fx
opein 1
m o 0.8Vope PWee ¢ 3
i A taen r
= \t 0 Vo / i PWess

tace ton

p————————| |
=08V, s

Dy~D+(READ) 3 D_NE: Valid Data >< ‘>—
i

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 11/32
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5.2.3 Serial Timing Characteristics

Table 13-3: Serial Timing Characteristics
{Ta=-401085°C, Vomio = 1.4V 10 3.6V )

Symbol | Parameter Min | Typ | Max | Unit
toyte Clock Cycle Time 7 - - ns
Serial Clock Cycle Time
fow SPI Clock tolerance = +/- 2 ppm 2 B e
tag Register select Setup Time 4 ns
tan Register select Hold Time 5 ns
foss Chip Select Setup Time 2 ns
tesk Chip Select Hold Time 10 = ns
tpsw Write Data Setup Time 5 ns
torw Write Data Hold Time 10 - ns
teui Clock Low Time 38 - ns
teLkn Clock High Time 38 - - ns
tr Rise time - 4 ns
te Fall time 4 ns
Figure 13-3: 4 wire Serial Timing Characteristics
= (.8Voop ‘><
5DC :
4— 02V A
Tag .
[ Tesm
5CS
- Loycle :
boee ) toree
=08V g
SCL / \
IF . CI'JVDHH = TR
— .« e o
| tosw toew
» I
=08V .. 1
DI Valid Data

=5

SCL

Ve

SD[4<D]><D5><D5><D4><D3><D2><Dl><[m>—

Web: www.cdtech-lcd.com
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5.2.4 RGB Timing Characteristics

Table 13-4: RGB Timing Characteristics

(Ts = -4010 85°C, Vopio = 1.4V 10 3.6V

Symbol | Parameter Min | Typ | Max | Unit
foorow | DOTCLK Frequency (70HzZ frame rate) 1 55 |82 |MHZ
toorok | DOTCLK Period 122 | 182 | 1000 | ns
tusvs Vertical Sync Setup Time 20 - - ns
tysvm Vertical Sync Hold Time 20 - - ns
tusvs Horizontal Sync Setup Time 20 - - ns
thavH Horizontal Sync Hold Time 20 - - ns
thy Phase difference of Sync Signal Falling Edge 0 - 320 | toorek
ok DOTCLK Low Period 61 - - ns
{ckn DOTCLK High Period 61 - - ns
tos Data Setup Time 25 - - ns
ton Data hold Time 25 - - ns

Note: External clock source must be provided to DOTCLE pin of S5D2119. The driver will not operate m absence of the clocking signal.

Figure 13-4: RGB Timing Characteristics

VSYNC D-?'-'lnmc\;k ‘):[U.Z'u'r.v_-u

I G VI W,
HSYMNC
DOTCLK
- f:n.en.n:,.E T BV oo
Pl DATA X 0avge 2% ozvigd | u.zvﬁ:,;jg X DATA
Data - i :
frlte

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com
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5.3 Power on/off sequence

5.3.1 Power on sequence

Web: www.cdtech-lcd.com

Power supply setting

v

Set ROTh at 0021h
GO = 1
DTE =0

D[1:0] = 01

¢

Set ROOh at 0001h

d

Set RO7Th at 0023h
GOMN = 1
DTE =0

D[1:0]=11

v

Set R10h at 0000h
Exit sleep mode

v

L 4

Wait 30ms

!

Set RO7h at 0033h

GON = 1
DTE=1
D[1:0] = 11

'

Entry Mode setting (B.11h)

.

LCD driver AC setting (R0OZh)

'

RAMN data write (R22h)

'

Display ON
and start to write RADMN

E-mail: sales@cdtech-lcd.com
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5.3.2 Display off sequence

Display ON

v

Set R10h at 0001h
Enter sleep mode

v

Set ROTh at 0000h
Halt the operation

v

Wait unit VGH =< 5W

v

Eemove power from Vi then remove Vopio

v

Display OFF

VGH

VCIX2 \

RESB VI

V(I

VDDIO

.._7,‘_-___%-_--.;__.__,-_

Note:
1. VDDIO should be the last to fall. or VCI/'VDDIO could be power off at the same time

2 If OTP s active in the application. the OTP programming voltage should be tumed off and cap
discharged before VCI'VDDIO are turned off.

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 15/32



@ FIhEEREHERRAR

CDTECH  gLENZHEN CDTECH ELECTRONICS

5.3.3 Sleep mode display sequence

Display ON

v

Set R10h at 0001h

l

Set RO7h at 0000h

-

Sleeping

wait for 1.5 frame
e.g. for 60Hz — 25ms

 J

Release from Sleep
Set R10h at 0000h

.

Set RO7h at 0033h

wait for 10 frames

P

Display ON

e.g. for 60Hz — 166.7ms

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com
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5.3.4 Deep sleep mode display sequence

Display ON
Set R10h at 0001h Ivel = 66wl
Set R12h at 6D99%h Ivei=Tud

l

Set R07h at 0000h

wait for 1.5 frame
*—— eg for 60Hz- 25ms

Sleeping

h 4
Set R12h at 0D9%h

!

Felease from Sleep
Set R10h at 0000h

h

Set RO7h at 0033h

wait for 10 frames
4———— e g for 60Hz - 166.7ms

¥
Display ON

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 17/32



@ FIhEEREHERRAR

CDTECH  gLENZHEN CDTECH ELECTRONICS

5.4 Interface
5.4.1 System interface

APU Parallel 6500-series Interface

The parallel Interface consists of 18 bi-directional data pms D[17:0], RW, DC, E and CS.

RW nput high indicates a read operation from the Graphical Display Data RAM (GDDRAM) or
status register RW input low indicates a write operation to Display Data RAM or Internal Command
Registers depending on the status of DC mput.

The E input served as data latch signal (clock) when high provided that CS is low. Please refer to
Paralle] Interface Timing Diagram of 6800-series microprocessors.

In order to match the operating frequency of the GDDRAM with that of the MCU, pipeline
processing 1s internally performed which requires the insertion of a dummy read before the first actual
display data read. This 1s shown i the followmg diagram.

Figure 7-1: Read Display Data

RW#WR#)

DATA BUS AT
GO— G
write column address dummay read data readi data read 2 data read 3

MPU Parallel 30580-series Interface

The parallel nterface consists of 18 bi-directional data pins D[17:0], WR. DC, and CS.

RD mput served as data read latch signal (clock) when low provided that CS is low. Weather reading
the display data from GDDRAM or readmg the status from the status register 1s controlled by DC.
WR input served as data write latch signal (clock) when low provided that CS 1s low. Weather writing
the display data to the GDDRAM or writing the command to the command register 1s controlled by
DC. A dummy read 1s also required before the first actual display data read for 8080-series interface.
Please refer to .

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com 18/32
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5.4.2 Serial interface

7.1.3  4-wire Serial Peripheral Interface (§ bits)

The clock synchromzed serial peripheral interface (SPI) using the chip select line (SCS), serial
transfer clock line (SCL), seral mput data (SDI). The serial data transfer starts at the falling edge of
SCS mnput and ends at the rising edge of SCS.

SDC deternunates the data of SDI which 1s register or data.

Figure 7-2: 4-wire SPI| interface (8 bits)

Transfer starts Transfer ends  Transfer starts Transfer ends Transfer starts Transfer ends

« ] 1 Tl j
0] /

it O M 1.2 3 4.5 6 7. 8 - - A B O
SCL
MSB LsSB M LsB MSB LSB

%eae% 99EERA >‘ @@@@ee

\_ Remster J \_  Data b \_ Data J

7.1.4  3-lines Serial Peripheral Interface

The operation 15 simular to 4-lines serial peripheral interface while SDC 15 not use. There are
altogether 9-bits will be shifted nto the shuft register on every ninth clock i sequence: DC bit, D7 to
DO bit. The DC bit (first bit of the sequential data) will deternune the following data byte in the shift
register 1s written to the Display Data RAM (DC bit = 1) or the command register (DC bit = 0).

Figure 7-3: 3-wire SPIl interface (9 bits)

Transfer starts Transferends  Tramsfer stars Transferends Transfer starts Transfer ends
SCS

1 2345 6 7 8 9 1 23 4°'5 6 7°8 1% e S RN R, e e

SCL

MSE LSB MSB LSB MS| L5B

D! 9%@@@ 0 j %%%6 W%@W

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com
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5.4.3 RGB interface

RGE Interface

SSD2119 supports RGB interface. RGB mnterface unit consists of D[17:0]. HSYNC, VSYNC, DOTCLK
and DEN signals for display moving pictures. When the RGB mterface 1s selected, the display operation
1s synchromzed with external confrol signals (HSYNC, VSYNC and DOTCLK). Data 1s wrtten m
synchromization with the control signals when DEN i1s enabled for write operation in order fo avoid
flicker or tearing effect while updating display data.

5.5 Command list

Reg# Register R/W |D/C|IB15|1B14 |IB13|IB12 |[IB11|IB10| IB9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
R Index 0 0 0 0 0 0 0 0 0 [1} DT D& DS D4 D3 D2 01 D0

OSCE
ROOK Oscillation Start 0 1 i 0 i} ] 0 i [ 0 0 0 0 0 0 0 0 i
(0000h) 0 0 0 0 0 a 1] 0 b} 0 0 8] 1] 0 1] 0

RO1h Eg:t?glompm 0 1 0 RL REV GD BGR M T8 0 MUXT | MUXE | MUXS | MUX4 | MUX3 | MUX2 | MUX1 | MUXD
(3AEFh) 0 0 1 1 1 a 1 0 1 1 1 8] 1 1 1 1

ROZh Ic_gntt‘rg:we AC 0 1 0 0 0 FLD | ENWS | BIC EOR | WSMD | Nw7 | Nws NwSs | Nw4 [ Nw3 | nw2 | Nwi1 | NwD
(0000h) 0 0 0 0 0 a 1] 0 b} 0 0 8] 1] 0 1] 0
RO3h Power control (1) 0 1 DCcT3 | peT2 | pett | peTo | BT2 BT1 BTD 0 Dc3 pc2 Dci oco AP2 AP1 APO 0
ALCamele) seliing 0 1 1 0 1 0 1 0 0 1 1 0 0 1 0 0
RO7h Display control 0 1 0 0 0 PT1 PTO VLE2 | WVLE1 SPT 0 o GON DTE cM 1] D1 Do
(0000h) 0 0 0 1] 0 a 1] 0 i} 0 0 0 1] 0 1] 0

ROBh Frame cycle control 0 1 NO1 NOD | SDT1 | sDTO 0 EQ2 EQ1 £ao DIV DIVD | SOIV | SRTN | RTN3 | RTN2 | RTN1 | RTND
(5308n) 0 1 0 1 0 0 1 1 0 0 0 0 1 0 0 0

ROCh Power control (2) 0 1 Q 0 ] ] 0 0 1] ] a ] 0 1} 1] VRC2 | VRC1 | VRCO
(0004n) 0 0 a 0 0 0 0 0 0 0 0 0 0 1 0 0

RODh |Power control (3) 1 0 0 0 0 0 0 0 0 1] 0 i ] WRH3 | VRH2 | WRH1 | VRHOD
ROEh [Power control (4) 1 0 0 VCOMG | VDV4 | vDV3 | vDv2 | vDv1 | vDVO 0 0 0 0 0 0 0 0

ROFh ;ﬁéastﬁ‘gﬁan S 1 i 0 0 i 0 0 0 SCNB | SCM7 | SCN6 | SCMS | SCN4 | SCN3 | SCM2 | SCN1 | SCND
(0000n) 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0

Web: www.cdtech-lcd.com 20/32
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Reg# Register R/W | D/C |IB15|IB14|IB13|1B12 |1B11 |IB10 | IB9 (IB8 | IB7 | I1B6 | IB5 | IB4 [ IB3 | IB2 | IB1 | IBOD
R1Eh |Power control (5) [0} 1 o o o o [i} o o o noOTPR 1} VCMS | VCM4 | vCM3 | veM2 | vCM1 | vCMo

RAM data write o] 1 - - -
R22h Data[17:0] mapping depends on the interface setting

RAM data read 1 1

Frame Frequen 0 1 0sc3 | osc2 | osct1 | osco 0 0 0 ] ] 0 0 0 0 0 0 ]
R25h ol

(8000h) 1 0 o] 0] 0 0 0 0 0 0 o (1} 0 0 0 4]
R26h Analogue Setting 0 1 0 RW_T| VCB | RLTM | ENN o 0 o 0 0 0 0 ] 0 0 0

(3800h) 4] 0 1 1 1 o] o o] ] 0 0 0 0 0 0 4]
R28h EG%SANLFTP 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
R29h |vcomoTP

(80COR) 0 1 1 0 o] o] 0 0 0 0 1 1 0 0 0 0 0 0
R30h |y control (1) 0 1 ] ] 0 i ] PKP12 | PKP11 | PKP10 0 ] ] i a PKPOZ | PKPO1 | PKPOO
R31h |y control (2) 0 1 0 0 il i 0 PKP32 | PKP31 | PKP30 0 0 0 i 0 PKP22 | PKP21 | PKP20
R32h |y control (3) 0 1 ] ] ] a ] PKP52 | PKP51 | PKP50 ] ] ] ] 0 PKP42 | PKP41 | PKP40
R33h |y control (4) 0 1 i} o 0 i 0 PRP1Z | PRP11 | PRPID 0 i i 0 0 PRPOZ | PRPO1 | PRPOD
R34h |y control (5) 0 1 o i} i} 1} o PKN12 | PKN11 | PKN1D i} i} i} ] 0 PKNDOZ2 | PKNO1 | PKNDO
R35h |y control (6) 0 1 i) o o 1] o PKN32 | PKM31 | PKN3D o o o 0 0 PKN22 | PKN21 | PKNZD
R36h |y control (7) 0 1 ] 1] a o ] PKMN52 | PKN51 | PKNSD ] ] ] ] 0 PKN42 | PKN41 | PKN4D
R37h |y control (8) 0 ¥ 0 o o 1] o PRM1Z | PRN11 | PRN1D o o o 0 0 PRNOZ | PRNDO1 | PRNOD
R3Ah |y control (3) 0 1 ] ] 0 YRP14 | YRP13 | VRP12 | VRP11 | VRP1D 0 ] ] 0 VRPD3 | VRPD2 | VRPO1 | YRPOD
R3Bh [y control (10) 0 1 0 o 1] VRN14 | VRM13 | VRM12Z | WRN11 | VRN10 0 o 1] 0 VRND3 | VRNO2 | VRND1 | YRNOD

Vertical scroll 5 v - s v Wi
R41h control (1) 0] 1 o 1} [1} 0 o o o VL8 VL7 VLG VLS VL14 VL13 VL2 VL11 VL0

(0D00h) 0 0 0] o] 0 0 0 0 0 ] 0 0 0 0 0 0

Vertical scroll 5 S i VL 12 VL2 ; VL2
R42h control (2) 0 1 0 0 ] i 0 0 0 vL28 VL27 VL26 VL25 WL24 W23 vL22 w21 VL20

(0D00h) 0 0 o] o] 0 0 0 0 0 0 1] 0 0 0 0 0

Vertical RAM . \ . ] _. i o - - - - - - i s
R44h |address position 0 1 VEAT | VEAE | VEAS | wvEA4 | vEA3 | vEA2 | WEA1 VEAD | wsAT | wsas | wsas | wsa4 | wsA3 [ wsaz | vsa1 VSAD

(EFOOR) 1 1 1 o] 1 1 1 1 0 0 1] 0 0 0 0 0

Herizontal RAM

address start 0 1 0 0 1] 0 0 ] ] HSAB | HSA7 | HSAG | HSAS | HSA4 | HSA3 | HSA2 | HSA1 | HSA0
R45h position

(0000h) 4] 0 o o 0 0 o 0 0 0 0 0 0 0 0 0

Horizontal RAM

address end 0 1 0 o 0 0 0 ] ] HEAB | HEAT | HEAG | HEAS | HEA4 | HEA3 | HEA2 | HEA1 | HEAD
R46h position

(013Fh) 0 0 0] o] 0 0 0 1 0 0 1 1 1 1 1 1

First window start 0 1 o 1} [1} [1} ] 0 o 5518 5517 5516 8515 5514 5513 5512 sS511 SS10
R48h

(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R49h First window end 0 1 L] ] 0 0 0 0 ] SE18 | SE17 | SEI6 SE15 SE14 SE13 SE12 SE11 SE10

(ODEFh) 0 0 o] o] 1} 0 o] 0 1 1 1 1] 1 1 1 1
R4Ah ?t:%ond wdow 0 1 D o a 0 0 0 ] ss28 | s527 | Ss26 | ss25 | Ss24 | ss23 | ss22 | ss21 | ssz2o

(0000h) 0 0 o] o] 1} 0 o] 0 0 0 0 1] 0 0 0 0
R4Bh Second window end 0 1 o i} a 1} 0 1} o SE28 SE27 SE26 SE25 SE24 SEZ23 SE22 SE21 SE20

(ODEFh) 0 0 o] 0] 0 0 0 0 1 1 1 0 1 1 1 1

Set GDDRAM X . o — pr— n ’ - a —
R4Eh |address counter 0 1 9 o a a 0 o o XADB | XAD7 | XAD6 XAD5 | XAD4 | XAD3 | XaD2 XAD1 XADO

(0000h) 0 0 o] 0] 0 0 0 0 0 1] 0 0 0 0 0 0

Set GDDRAM Y o N S | D (. . . . N
RAFh |address counter 0 1 0 0 0 0 0 ] ] 0 YADT | YAD6 | YADS YAD4 | YAD3 | vAD2 | YAD1 ADO

(0000h) 0 0 o] 0] 0 0 0 0 0 1] 0 0 0 0 0 0
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Or ®=90°(12 o’clock) 45 55 - deg Note2
Viewing Angle 05 ®=270°(6 o’'clock) | 55 65 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) 55 65 - deg Note2
Or ®=0°(3 o’clock) 55 65 - deg Note2
Ton - 15 20 msec Note4
Response Time
Torr - 15 20 msec Note4
Note1
Contrast Ratio CR 320 400 - -
Note3
Note1
Wx 0.285 | 0.305 | 0.325 -
Color Ch Note5
olor Chromaticity —h=°
Normal 6=®=0 Note1
Wy 0.314 | 0.334 | 0.354 -
Note5
Note1
Luminance L 200 250 - cd/m?
Note7
Luminance Note1
Yu 75 80 - %
Uniformity Note6
NTSC - - 50 - % -

Note 1:Definition of optical measurement system
The optical characteristics should be measured in dark room. After 5 minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when
measuring the center area of the panel.

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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Photo detector =)

Field

TFT-LCD Module

i LCD Panel
l Item FPhoto detector | Field
! : ﬁ Contrast Ratio
Luminance
The center of the screen Chromaticity SR L
Lum Uniformity
Response Time BM-7A 2?

Note 2:Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line ©=90°
8=p=0 i 12 o'clock direction
o #
|'.. !
T BE_ " h““-ll_ EF —
..-".\-\'c :\._‘_\_‘\/ - oy HTL--\‘\, Fr_,.»- - -/'.
7 T B | P
_ A S i _
¢‘___13U 4 .-;...--7 — e e //F_,.-:’-'/_.'/ - ¢: t
i _ Active Area .~~~
| WL Y |
7 ’.’, P
®=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white
CR=

Luminance with all pixels black
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Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black”state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(ﬁmite (TFT OFF) Black (TFT ON) White (TFT C}Fly
2 4 100%
3% | g0% ————
58
o 2
g 2
53 | 10% —————
) o 0%
£
o

Note 5:Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6:Definition of Luminance Uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance. For more information see FIG.2.

16.7% 50% 83.3%
Y2 Y3 Y4

O @ © 16.7
Yo v Ys

& O © 50%
Ys Y Y

@ @ © 833

Fig. 2 Definition of points

Note 7:Definition of Luminance (Refer Fig. 2)
Surface luminance is the luminance with all pixels displaying white.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn).
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +80°C 96hrs
Low Temperature Storage Ta=-30C 96hrs
High Temperature Operation Ta=+70C 96hrs
Low Temperature Operation Ta=-207C 96hrs

High Temperature and Humidity

. Ta=+60C, 90% RH 96hrs
Operation

-30°C/30 min ~ +80°C/30 min for 20 cycles
Start with cold temperature
end with high temperature

Thermal Shock
(Non-operation)

Contact = £ 4 kV, class B

Electro Static Discharge Air=+ 8 kV, class B
R=330Q,C=150pF

Sweep: 10Hz~55Hz~10Hz
Vibration Stroke: 1.5mm

2 hrs for each direction of X .Y. Z.
60G 6ms,tX,1Y +Z

3 times for each direction

Height: 60 cm

1 corner, 3 edges, 6 surfaces

Mechanical Shock

Package Drop Test

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%
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8. Mechanical Drawing

IEAL A

_l‘.wm.mbwo.m LCM OD——
76.50£0.2(0D; 0.17

73.10£0.2 TK 1.87
1.82£0.3(V.A] 2.34

1.97
225
3.12
3.39

70.48+0.3(AA) 3.01

=—0.24

{=——52.96:0.3(A.A)
52.56 LCD AA

=——55.50£0.2 TK VA-
[~——55.0520.3(V.A)

70.08 LCD AA: 3.23

Y|
|

_ 35TFT
320*RGB*240

| 5———t=——*63.84£0.2 LCM OD——{
63.50+0.2(0D)

Ve

*25.6420.

5.000.5

51 .QO

£0.5——

®

.51=— ==

~——"45.00:

el 800205 PI

/m

*16.95+0.5

LED+ —&F—&F——%F—%—%——LED-
Reference: IF=20mA VF=19.2V

RS

*4.47+0.35 LCM+RTP
— 1.2¢0.10
- 3.27+0.2 LCM

—sti=—1.5MAX

LATo.w»o.omann_ (CTP)
——|~—0.30£0.05 FPC+PI(LCM)

I

=
25

o5

cope)
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m#—W=0.50+0.05
\Lv =—P1.0X(4-1)=3.00£0.05
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FPCH 5 K]

FPCHTE ~REH
FPCHT & A [E 52 T

47| NC
48| VSS

1234

o

N | SYMBLE

VCI

\'ie]]

Vss

VDDIO

ol [ o= =

VSss

6 | RESET
7_|pcispc(rs)

8 |E/RD

9 |WR

13| SDI

14 | wsYNC(NC)

15| D17

16 | D16

17| D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

32| DO

33| VSS

34DOTCLK

35 |HSYNC

36| VSYNC

37| DE

38| VSS

39| PSO

10| PS1

41| PS2

42| PS3

43| VSS

44| NC

45| NC

46| NC

49| LEDK

50| LEDA

1. Structure: Film + glass + tail

fog surface anti cattle (0.188m

Glass: 500 O/ 0 ordinary 0.7mm
otal thickness of FPC (pitch1.0): touch screen 1.2mm

jon impedance: > 20m Q (25V DC)|

6. Working environment: - 20 C ~ +70 C,
7. Storage environment: - 30 C ~ + 80 C,
8.X:200-1000QY:100-6000.

LCM NOTES:
1. DISPLAY TYPE: 3.5 INCH TFT /TRANSMISSIVE
2. BACKLIGHT: 6 CHIP WHITE LED, 6S
VF =16.2~20.4V;IF =20mA
3. OPERATING TEMP: -20°C~+70°C
4. STORAGE TEMP: -30°C~+80°C
5.LCD IC:SSD2119MIZF
6.Luminance:250 cd/m2(TYP)
7. "( )'reference dimension."*"critical dimension
8. RoHS Compliant

RGB Interface

INTERFACE

FPC Connector
(FH12-508-0.5SH)

Q@ il R RHATRA A

COTECH SHENZHEN CDTECH ELECTRONICS

Material code:

PART NO.
S035GQ86NS-DR31

VIEWING

DIRECTION

12 O'clock

DWN
LHF 2022.6.9

1.0

REV. SHEET OF
11

10 | 202256

First issue

Gray

REV. DATE

MODIFICATION

DIRECTION

6 O'clock

CHKD
HuangLi 2022.6.9

TOLERANCE UNLESS
SPECIFIED 0.2

PROJECTION
3rd ANGLE

UNIT 7 SCALE

mm 11
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9. Packing

Packing Method

Steps:

1. Put module into tray cavity

2. Tray stacking

3. Put 1 cardboard under the tray stack and 1 cardboard above
4. Fix the cardboard to the tray stack with adhesive tape

5. Put the tray stack into carton

6. Carton sealing with adhesive tape
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10. TFT-LCD Module Inspection Criteria

10.1 Scope

The incoming inspection standards shall be applied to TFT —LCD Modules (hereinafter called "Modules") that
supplied by CDTech.

10.2 Incoming Inspection

The customer shall inspect the modules within twenty calendar days of the delivery date (the “inspection
period”) at its own cost. The result of the inspection (acceptance or rejection) shall be recorded in writing, and
a copy of this writing will be promptly sent to the seller, If the results of the inspecting from buyer does not
send to the seller within twenty calendar days of the delivery date. The modules shall be regards as
acceptance. Should the customer fail to notify the seller within the inspection period, the buyers right to reject
the modules shall be lapsed and the modules shall be deemed to have been accepted by the buyer.

10.3 Inspection Sampling

10.3.1. Lot size: Quantity per shipment lot per model

10.3.2. Sampling type: Normal inspection, Single sampling

10.3.3. Inspection level: I

10.3.4. Sampling table: MIL-STD-105E

10.3.5. Acceptable quality level (AQL )

Major defect: AQL=0.65

Minor defect: AQL=1.00

10.4 Inspection Conditions

10.4.1 Ambient conditions:

a. Temperature: Room temperature 25+5C

b. Humidity: (60£10) %RH

c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)

10.4.2 Viewing distance

The distance between the LCD and the inspector’s eyes shall be at least 355 cm.

10.4.3 Viewing Angle

U/D: 45 °/45°, L/R: 45°/45°

a— Eveposition

W 45" ; 45~ / -
‘\L,-—Ji-—-u\; 35cm~—40cm
\ i )

\ ’
ol SO

) N
- P wl
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10.5 Inspection Criteria

Defects are classified as major defects and minor defects according to the degree of defectiveness defined

here in.
10.5.1. Major defect
Items to be .
Item No |. Inspection Standard
inspected
1) No display
511 All functional 2) Display abnormally
o defects 3) Short circuit
4) line defect
51.2 Missing Missing function component
51.3 Crack Glass Crack
10.5.2. Minor defect
Item No | Items to be Inspection standard
inspected
For dark/white spot is defined
p=(x+y) /2
X
Spot Defect e < 3 i
Including Black . y
5.2.1 spot White spot I
Pinhole
Foreign particle Size (mm) Acceptable Quantity
Polanizer dirt ¢<0.1 Ignore
0.1<9=<0.2 2
0.2<¢ Not allowed
Size@(mm) Acceptable Quantity
Polarizer dirt,
522 particle ¢<0.2 1
¢>0.2 Not allowed
Define:
Line Defect Y =
; P
523 Including Black 1 Width
line White line g -
Scratch Length

Web: www.cdtech-lcd.com
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Width(mm) .
A tabl tit
Length(mm) cceptable Quantity
W=0.05 Ignore
0.05 <W=<0.1 1
L<1.5
0.1 <W,or L>1.5 Not allowed
Polarizer
524 Dent/Bubble Not allowed
Bright and Black dot define:
B H'R D
i N i 1B
- THLL
l_ B iR 'R
iR 'R B
| N i 'HR
and
Electrical Dot [ H
2.
52 Defect
Two Adjacent Dot
Inspection pattern: Full white,Full black,Red,green and blue screens
Item Acceptable Quantity
Black dot defect 1
Bright dot defect 1 (5mm=Distance)
Two Adjacent Dot Not allow
There or more Adjacent Dot Not allowed
Total Dot 2
X Y
5.2.6 Glass defect
1.Corner Fragment:
Size(mm) Acceptable Quantity
X<2mm Ignore

Web: www.cdtech-lcd.com
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Y<1mm T:Glass thickness
Z<T X: Length
Y: Width
Z: thickness
}‘F_.‘:-__":__.}\.t-_:._'__;ﬂ_._:\-""
‘ o _J__.:_"’ / III.___
\ x ﬂ ’::F;'__‘_f
s
2. Side Fragment:
Size(mm) Acceptable Quantity
X<5mm Ignore
Y<s1mm T:Glass thickness
Z<T X: Length
Y: Width
Z: thickness

Note: 1). Dot defect is defined as the defective area of the dot area is larger than 50% of the dot area.

2). The distance between two bright dot defects (red, green, blue, and white) should be larger than
15mm.

3). The distance between black dot defects or black and bright dot defects should be more than 5mm
apart.

4). Polarizer bubble is defined as the bubble appears on active display area. The defect of polarizer
bubble shall be ignored if the polarizer bubble appears on the outside of active display area.

10.6 Mechanics specification
As for the outside dimension, weight of the modules, please refer to product specification for more details.
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11. Precautions for Use of LCD modules

11.1 Handling Precautions

11.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
11.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get
any in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using
soap and water.
11.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
11.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
11.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If
still not completely clear, moisten cloth with one of the following solvents:
— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketene
— Aromatic solvents
11.1.6. Do not attempt to disassemble the LCD Module.
11.1.7. If the logic circuit power is off, do not apply the input signals.
11.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
11.1.8.1. Be sure to ground the body when handling the LCD Modules.
11.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
11.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.
11.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when peeling off this
protective film since static electricity may be generated.
11.2 Storage Precautions
11.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
11.2.2.The LCD modules should be stored under the storage temperature range if the LCD modules will be
stored for a long time,the recommend condition is :
Temperature : 0°C ~40°C  Relatively humidity: <80%
11.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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