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2.0 Record of revision

Rev Date Item | Page Comment Originator | Checked By

1.0 | 12/12/13 Initial Release Wai Hong Azhar
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3.0 General specification

Panel size: 4.8 inch

Display format: Graphics 400 (w) x 240 (h) dots

Dot pitch: 0.26 (w) x 0.26 (h) mm

Active area: 104.0 (w) x 62.4 (h) mm

General dimensions: 110.2 (w) x 73.7.0 (h) x 4.0 (t) mm
Color pixel arrangement: Mono stripe

Display mode: Normal White

Driving method: TFT active matrix

Viewing direction: 6 O’clock

LCD controller / driver: ST7513 or equivalent

Interface: LCD controller / driver — Parallel 6800 / 8080, 4-line serial, 3-line serial

T /24,4 0 W 01 BJ0/0

MODEL NUMBER
STD. GRAPHIC : No. of row followed by no. of column

BACKLIGHT MODE

A: Side Led Backlight (Amber)  R': Side Led Backlight (Red)
G: Side led Backlight (Green) Z : Others (RG Color)
W : Side Led Backlight (White)

VIEWING ANGLE
T : Top view (12 O'clock )
B : Bottom view ( 6 O'clock )

SEMI - CUSTOMISE (MINOR CHANGES FROM STANDARD MODEL)
00 - STANDARD MODEL
REFER TO FACTORY FOR OTHER VERSIONS. TERM AND CONDITION APPLY
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Spec. No: T2440W01B00 REV1.0

4.0  Absolute maximum rating (at Vss = 0V, ambient temperature = 25°C)
NO ITEM SIMBOL MIN MAX UNIT
1. | Power Supply Voltage VDDI, VDDA -0.3 6.0 \
AVDD, GVDD 7.0 \%
2. | LCD Power Supply Voltage AVCL, GVCL, VCOM -7.0 \Y
VGH - VGL 35.0 \%
3. | MCU Interface Input Voltage Vin -0.3 | VDDI+0.3 \
4. | Operating Temperature Top -20°C to +70°C °C
5. | Storage Temperature Tst -30°C to +80°C °C
5.0  Electrical characteristics
NO ITEM SYMBOL | CONDITION MIN | TYP| MAX | UNIT
1. | Operating Voltage VDD,
VDDA - 2.7 - 5.5 A%
2. | Operating Voltage VCCO Built-in power - 1.8 - \Y
3. | Operating Voltage GVDD Built-in power 2.7 - 5.8 \Y
4. | Operating Voltage GVCL Built-in power -5.8 - -2.7 \Y
5. | Operating Voltage VGH Built-in power 8.0 - 19.0 \Y
6. | Operating Voltage VGL Built-in power -15.0 - -5.0 \Y
7. | Operating Voltage VCOM | Built-in power -2.0 - 0.0 \Y
8. | “H” Input Voltage Vi - 0.8VDDI - VDDI \%
9. | “L” Input Voltage Vi - Vss - 0.2VDDI \Y
10. | “H” Output VDDI=2.7V,
Voltage Vou lor=1mA 0.8VvDDI | - VDDI A%
11. | “L” Output Voltage VoL VDD_I=2.7V, Vss i 0.2VDDI v
Ior=1mA
12. | Current Supply Ipp - - - - A
5.1 Backlight Options
FORWARD FORWARD TYPICAL
NO COLOR VOLTAGE (V) CURRENT (mA) BRIGHTNESS
Min | Typ. | Max | Min | Typ. | Max (cd/m2) *
1. White - 33 - - 180 240 3000
*Note : 1. Brightness measured at backlight surface.

2. On LCD surface, brightness is only about 10% to 15% of backlight brightness.
3. Lifetime of backlight: For YG, Amber, Red = 50K hrs. For White, Blue = 10K hrs
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6.0  Environmental requirements
No | Test Item Testing Condition Remarks
1 | High Temperature Operating | Ta =70+5°C 240h
Low temperature Operating Ta =-20+£5°C 240h
3 | High Temperature, High Ta = 60+5°C, RH=90%, 240h
Humidity Storage
4 | High Temperature Storage Ta = 80+5°C 240h
Low temperature Storage Ta = -30£5°C 240h
Ta =-20+£5°C ~ 70+5°C
Th 1 Shock ’
6 ermal Shoc 10 min 10 min - 50cycle

*Note: The background color and contrast ratio of LCD will vary throughout operating temperature range.

7.0  LCD specification
7.1 Electro-optical characteristics (at ambient temperature = 25°C)
NO ITEM SYMBOL CONDITION LCD TYPE UNIT REF.
0x1 50
Viewing 0x2 65
1. Angle CR =250 7.1.2
(Deg) 0yl 65
0y2 65
o, | Contrast CR 0=0° 800 713
Ratio
Response Rise Time (Tr)
3. Time + 0=0° 35 7.1.4
(msec) Decay Time (Td)
*Note:
1. Viewing angle data is based on bottom view product by default. Should it be a top view product, values are
then swap.
2. Contrast ratio is based on typical data when using white colour as backlight.
3. Equipment Used Eldim; Ez Contrast 120R , Spot Size = 2mm
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NO | CHARACTERISTICS DEFINITIONS
7.1.1 | Definition of Operating
Voltage (Vicp)
Vicp
<>
1/F
Viep : Operating Voltage
F : Frame Frequency
7.1.2 | Definition of Viewing TOP
Angle
\<\ 0 REAR
LEFT //// RIGHT
FRONT |
BOTTOM
REAR (0y2)
LEFT(0x2) \\/ RIGHT(6x1)

FRONT (0y1)
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7.1.3 | Definition of Contrast
Ratio NON-SELECT WAVE

BRIGHTNESS (%)
A SELECT WAVE

< o

»

O

OPERATION VOLTAGE

Contrast Ratio = Brightness of non-selected state (b)
Brightness of selected state (a)

Conditions

(a) Operating Voltage: Vicp
(b) Temperature: 25°C
(c) Viewing Angle, 6 = 0°

7.1.4 | Response Time Luminance
(%)
90 A
10 —/
<>
Time
Td Tr

Tr: Measured between 10% and 90% of LCD segment
maximum response with Von.

Td: With voltage switches to zero and the instant LCD
segment reaches 10% of its maximum response.
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8.0  Interface
8.1 Display Driver ST7513 or equivalent
8.2 Pin No Symbol Description
1 GND Ground
2 VDDA Power supply for analog and booster circuit
3 VDDI Power supply for IO system
4 D7/SCL 8 bits bi-directional data bus / Serial input clock
5 D6 8 bits bi-directional data bus
6 D5 8 bits bi-directional data bus
7 D4 8 bits bi-directional data bus
8 D3 8 bits bi-directional data bus
9 D2 8 bits bi-directional data bus
10 Dl 8 bits bi-directional data bus
11 D0/ SDA 8 bits bi-directional data bus / Serial data
12 A0 Register select input, H : Data / Parameter, L : Command
13 ERD E : 6800 Series Parallel Interface Read & Write Control Input
/RD : 8080 Series Parallel Interface Read Enable Clock Input
14 RWR R/W : 6800 Series Parallel Interface Read & Write Control Input
/WR : 8080 Series Parallel Interface Write Enable Clock Input
15 CSB Chip select input, active low
16 RSTB Reset input, active low
17 IF1 Select the interface mode
IF1 IFO Selected Interface
L L 8-bit 8080 parallel
18 IFO L H 8-bit 6800 parallel
H L 3-line serial
H H 4-line serial
19 PX2SET AVDD pump multiplier
PX2SET AVDD pump Description
multiplier
H X 2 VDDA = 5.0V
L x3 VDDA = 3.3V
20 GND Ground
21 A LED anode
22 K LED cathode
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9.0  Functional Descriptions

9.1 Read/Write timing characteristics

System Bus Timing for 6800 Series MPU

A0
erw %f Am’:'_b ‘—fAM}‘—b}<
CSB - L > < :} B
* toves d
E < tm:w o\l tL'H{Hr' »
¢ A Tewrim I e
DI7:0] < Lpos | [ Lowe
(Write)
tOHE
D[?.O] 24006
(Read)
AGND = PGND =DGND = 0V, VDDA = VDDP= VDDI = 3.0to 5.0¢ , Ta = 25T
Item Signal Symbol Condition Min. Max. Unit

Address setup time A0 tAWE 10 —
Address hold time tAHB 0 —
System cycle time tCYCB 200 —
Enable L pulse width (WRITE) tEWLW 100 —
Enable H pulse width (WRITE) E tEVWHW 100 -—
Enable L pulse width (READ) tEWLR 130 —_
Enable H pulse width (READ) tEWHR 130 —_ ns
CSB setup time CSB tCSSE 100 —
CSB hold time tCSHB 100 —
Write data setup time tDS6 70 -—
Write data hold time D7:0] tDHE 20 —
Read data access time tACCB CL =100 pF — 80
Read data output disable time tOH6 CL =100 pF 15 80

Note:

1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr + tf) = (tCYC8 — tCCLW — tCCHW) for (tr + tf) = (tCYC8 —tCCLR - tCCHR) are specified.

All timing is specified using 20% and 80% of YDD1 as the reference.
tCCLW and tCCLR are specified as the overlap between CSB being “L" and /WR and /RD being at the “L" level.
CSB and MWR (or /RD) cannct act at the same time and CSB should be 100ns widther than /WR (or /RD).
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System Bus Timing for 8080 Series MPU

AO >(£7tmw_" *—tAH84}<
csB oo hk < %,5
. toves q
WR Py oo AL L oo
!RD £ 43 tcam gl s t, i&‘c«‘:‘ﬁ 2
‘DSE_" < t.DM
D[7:0]
(Write)
¢ Lors
D[7:0] Aot
(Read)
AGND = PGND =DGND = 0V, VDDA = VDDP=VDDI = 3.0to 5.0V , Ta = 25C
Item Signal Symbol Condition Min. Max. Unit
Address setup time AO tAWS 10 -
Address hold time tAHS 0 —
System cycle time tCYC8 200 —
MR L pulse width (WRITE) MWR tCCLw 100 —_
MR H pulse width (WRITE) tCCHW 100 —
/RD L pulse width (READ) o tCCLR 120 —
/RD H pulse width (READ) tCCHR 120 —_ ns
CSB setup time tCSS8 100 —
CSB
CSB hold time tCSH8 100 —
WRITE Data setup time tDS8 70 —
WRITE Data hold time DI70] tDH8 20 —
READ access time tACCS CL =100 pF — 80
READ Output disable time tOH8 CL =100 pF 15 80

Note:

1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,

(tr + tf) = (tCYC8 — tCCLW — tCCHW) for (tr + tf) = (tCYC8 — tCCLR - tCCHR) are specified.
All timing is specified using 20% and 80% of VDD1 as the reference.
3. tCCLW and tCCLR are specified as the overlap between CSB being “L" and MVR and /RD being at the “L" level.

CSB and /WR (or /RD) cannot act at the same time and CSB should be 100ns widther than /WR (or /RD).

10
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System Bus Timing for 4-Line Serial Interface

[PEEIN P

CsB ‘\:—fcs—b i“‘—f:sn—;‘i/ Q\_

[ :‘—ESCYC—.': 4 .
i ﬁ\**”\J
[ ¥ b+ | il

fi

SDA [\ fetoos] e toor—)
(Write) | /\__Firstbit i Last bit

| fom ]

32—yt

AGND = PGND =DGND = 0V, VDDA = VDDP=VDDI = 3.0 ~ 5.0V, Ta =40~ 105T

ltem Signal Symbol Condition Min. Max. Unit
Address setup time A0 tSAS 32 —
Address hold time tSAH 28 —
Serial clock period (Write 60
_ pen (Write) {SCYC —
Serial clock period (Read) 110
SCL “H" pulse width (Write) 28
- : SCL tSHW —
SCL “H" pulse width (Read) 40
SCL “L" pulse width (Write) 32
- ISLW —
SCL “L" pulse width (Read) 70 ns
Write data setup time SDA tsDs 12 —
Write data hold time (Write) tSDH 20 —
Read data access time SDA tACC — 80
Read data output disable time (Read) 1OH 15 80
CSB-SCL time tCSS 32 —
CSB-SCL time CSB tCSH 28 —
CSB "H" pulse width tCSwW 15 —

Note:
1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
2. All timing is specified using 20% and 80% of VDDI as the standard.

11
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System Bus Timing for 3-Line Serial Interface

CSB ‘\:‘\‘:—fcr- 4—f~su—r/ *thWL

——fseye——

scL \ \_ﬁ\ il /L\_/
f

SDA 4r5§- -1—65,;,”—»

(Write) N First bit | ; Last bit

| ton les]

R Ol ——

AGND = PGND =DGND = 0V, VDDA = VDDP=VDDI = 3.0 -~ 5.0V, -40 -~ 105TC

ltem Signal Symbol Condition Min. Max. Unit
Senal clock period (Write 60 —
- = _ o) tSCYC
Serial clock period (Read) 110 —
SCL “H" pulse width it 28 —
: E E fma) SCL tSHW
SCL “H” pulse width (Read) 40 —
SCL “L" pulse width (Write) 32 —
- - {SLW
SCL “L" pulse width (Read) 70 —
Write data setup time SDA tsDSs 15 — ns
Write data hold time (Write) tSDH 20 —
Read data access time SDA tACC — 80
Read data output disable time (Read) tOH 15 80
CSB-5CL time tCSs 28 —
CSB-SCL time CSB {CSH 32 —
CSB “H" pulse width tCSW 15 —

Note:
1. The input signal rise and fall time (ir, tf) are specified at 15 ns or less.
2. Alltiming is specified using 20% and 80% of VDDI as the standard.

12
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Hardware Reset Timing

RSetg[tS[:se r Not Reset >< During Reset Reset Complete

AGND = PGND =DGND = 0V, VDDA =VDDP= VDDI = 3.0 to 5.0V, Ta= 25C

. . Rating .
Item Signal Symbol Condition Unit
Min. Max.
Reset time R o 5"
Reset "L" pulse width tRW 15 — us
RSTB

Reset rejection tRJ —
Reset rejection (for noise spike) tRJS — 10 ns

|« RW »|

Reset is accepted
l¢ 3|
[ iRW >
A Y -|| rx_____/wh\_,.hﬂw
' |

LJ\NH W lmawwr\/\_,__ R
IRJS

Note:

1. For PROM related operation, it takes 50ms at least for PROM Registers to load PROM contents.
Do NOT use any PROM related command during this period.

2. When the system issues a RSTB LOW pulse, the reset procedure of IC will start if the LOW pulse is longer than tRW
specified above. If the LOW pulse is less than tRJ specified above, the reset procedure of IC will not start.
If the LOW pulse is longer than tRJ and less than tRW, the reset procedure of IC is not guaranteed.

13
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9.2

Application Circuits

9.2.1

6800 — Series Parallel Interface

A0

MCU

MCU

MCU

» Al
R/W » RWR
E » ERD
D0~D7 > D0~D7
CSB » CSB
RST > RST
TFT Module
9.2.2 8080 — Series Parallel Interface
A0 > A0
/WR » RWR
D0~D7 > D0~D7
CSB »| CSB
RST »| RST
TFT Module
9.2.3 4-line Serial Interface
A0 > A0
SDA J Do
SCL » D7
CSB » CSB
RST > RST
TFT Module
9.2.4 3-line Serial Interface
SDA » DO
SCL > D7
C5B » CSB
RST > RST
TFT Module

MCU

14
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10.0 Instruction set

Add. Default
Instruction Al | ERD  RWR oT DE D3 D4 03 D2 ug | Do Function
{hex) {hex)
] 1 1 0 i} 0 o i} ] o o
HOP D0 Mon-Crperation
1 1 | 1 o 1 o o 1 o 1
] 1 1 0 i} 0 1 i} ] 1 o
SLPOUT 12 Sleep Out
1 1 1 1 i} 1 o i} 1 o 1
] 1 0 i} 0 1 i} ] 1 1
SLPIN 13 Sleep In
1 1 1 1 i} 1 o i} 1 o 1
0 1 1 o o 0 1 o 1 0 D
DISOFF 14 Display Off
1 1 1 i} 1 o i} 1 D 1
] 1 1 0 i} 0 1 i} 1 o 1 :
DISON 15 Display On
1 1 t 1 o 1 0 o 1 0 1
0 1 o o 0 1 1 0 1 D Display Invert
DINVOUT 1A
1 1 1 i} 1 o i} 1 o 1 Ot
0 1 o o 0 1 1 0 1 1 Display Invert
DIMVIN 1B
1 1 1 1 o 1 o o 1 o 1 In
0 1 1 o i} 0 1 1 1 0 0 o
BLOUT 1Cc Blinking Out
1 1 1 1 i} 1 o i} 1 o 1
o1 L o 0 1 1 1 o 1 o
BLIN 1D Blinking In
1 1 | 1 o 1 0 o 1 0 1
D 1 0 o 1 o i} ] o 1
1 1 1 0 i} 0 o i} ] SFmAT SFrmA0 00
Start Frame
STFRAME pal 1 1 t 1 0 1 o o 1 0 1
Address
1 1 1 i} 1 o i} 1 o 1
1 1 1 i} 1 0 i} 1 0 1
] 1 1 0 i} 1 o i} ] 1 o
1 1 { 0 ] 0 0 ] 0 BppSell | BppSell 0z
BPPSEL |1 1 | 1 0 1 0 0 1 0 1 BPP Select
1 1 1 i} 1 o i} 1 o 1
1 1 o 1 o o 1 o 1
1] 0 i} 1 o i} 1 o o
1 L o 0 o o My MY M 00 (Memory
MADCTL 4|1 1 1 ] 1 0 ] 1 0 1 Address
1 1 1 ] 1 0 ] 1 0 1 Control
1 1 1 o 1 o o 1 o 1
0 1 o o 1 0 o 1 0 1
1 1 1 PSAT PSAG PEAS FSAa4 PSA3 PEA2 PSA1 PSAD 00
Page Address
PASET P 1 1 1 PEAT PEAG PEAS FEA4 FEA3 PEAZ PEA1 PEAD 7 Set
e
1 1 o i} 0 0 i} 0 FrmA1 FrrnAD 0o
1 1 1 i} 1 o i} 1 o 1
CASET 25 ] 1 t o o 1 D o 1 1 D Column

15
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1 1 o o 0 o o 0 o C5AR 00 Address Set
1 1 CSAT CSAG CSAS CEad CEA3Z CS5AZ CSA1 CS5AD 00
1 o o 0 o o 0 o CEAS 01
1 1 CEAT CEAG CEAS CEA4 CEA3Z CEAZ CEA1 CEAD 8F
] 1 o o 1 o 0 o 1
1 1 o o a o BFData3 | BFData2 | BFData1 | BFDatal 00
BLKFIL P 1 1 1 o 1 o o] 1 o 1 Block Fill
1 1 1 o 1 o o 1 o 1
1 1 1 4] 1 o o 1 o 1
] 1 o o 1 o 0 1 1
1 [ 1 BlinkCyc7 | BlinkCyc8 | BlinkCyeS | BinkCyod | BlinkCye? | BlinkCye2 | BlinkCyel | BirkCyed | 1D
BLSET 2B 1 o o i| o BlstF1 | BistFD | B2ndF1 | B2ndFD 01 |Blinking Set
1 1 1 o 1 o o 1 o 1
1 1 1 o 1 o o 1 o 1
] 1 o o 1 o 1 o o
WRRAM 2C [ 1 1 1 0 1 0 o] 1 o 1 Witz RAM
1 1 Diata’ Diatab Datas Diatad Data3 DataZ Diatat Diatal
] 1 o o 1 o 1 o 1
RORAM 20 ! ! 1 ° 1 ; ° 1 - 1 Read RAM
1 X X X x X X x X
1 Data? Diataf Diatas Datad Datad DataZ Datat Datal
] 1 o i} 1 1 i} 0 o 1
1 1 DisLin7 DisLing DisLinS DisLin DisLin3 DisLinZ DisLin1 DisLinO EF
DISAR 3 1 1 o 1] 0 0 1] 0 o 1 1| Cisplay Area
1 1 1 o a o 1 1 1 &8F
1 1 1 o 1 o o 1 o 1
] 1 o o 1 1 o 0 1 o
1 1 HClkMoT | HCIkMoG | HCIkMoS | HCIkMNod | HCIkMe3 | HCIkMo2 | HCIkNo1 | HCIkMaD 43
DISSET1 32 1 1 BPMo7 BFMoG BFMoS BPMo4 BPMo3 BFMNo2 BPMo1 BPMol 02 Display Set1
1 1 MNorBlk Q5C0O 0 o FPMai11 FPMo10 FPMob FPMoB 00
1 1 FPMoT FPMod FPMoS FPMo4 FPNo3 FPMa2 FPMo1 FPMeoO 01
] 1 o o 1 1 o 0 1 1
1 1 SOnTT SOnTG SOnTS S0nT4 S0nT3 SOnT2 S0nT1 SOnTO O
DISSET2 3 1 1 SOFTT SOFTG SOffTS S0OfFT4 SOFT3 SOffT2 S0OfFT1 SOFTO 38 Display Sef2
1 1 GOnTT GOnTa GOnTS GonT4 GOnT3 GOnT2 GOnT1 GOnTO DC
1 1 GOFTT GOFTE GIOHTS GIOfT4 GOFT3 GORT2 GO GOFTO 38
] 1 o o 1 1 o 1 o o
1 1 Parti5L7 | Part15LE | Part15LE | PariSL4 | Part15L3 | Part15L2 | PatiSL1 | Part1SLO 00
PTLSET1 M 1 1 PartiELT | Part1ELE | Part1ELS | PartiEL4 | Part1EL3 | PartlEL2 | PartiEL1 | Part1ELD 00 Partial Set 1
1 1 1 o 1 o o 1 o 1
1 1 1 i} 1 o i} 1 o 1
PTLSET2 35 1] 1 D 0 1 1 1] 1 o 1 Partial Set 2
1 1 PartZ5LT | Part25LE | Pari25L5 | Pan25L4 | Part25L3 | Parti25L2 | Pam25L1 | Part25L0 00
1 1 PartZELT | Part2ELE | Pari2ELS | Pan2EL4 | Part2EL3 | PartiZEL2 | Par2EL1 | Part2ELD 00
1 1 1 o 1 o o 1 o 1

16
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1 1 1 o 1 o o 1 o 1
] 1 0 4] 1 1 o 1 1 o
1 1 o DisRefRE |NDisRefRE | MDisRefR4|MDisRefR3 |MDisRefR2 | NDisRefR 1| NDisRefRD 00
PTLSET3 B |1 1 o o 0 o o RTEFreg2? | RTBFreql | RTBFreqD 00 Partial Set 3
1 1 o o 0 o o 0 NDisDM1 | MDisDRO 00
1 1 1 o 1 o o 1 o 1
] 1 o 0 1 o 1 o o
1 1 o 1] 0 o VeomS3 | VeomS2 | VeomS1 | VeoomS0 00
VCOM Offset
WCMDAT - 1 1 VoeomDAT | VeomDi1G | VeomD15 | VeomDi4 | WeomD13 | VeomD12 | VeomDi1 | VicomD10 0a
1 1 VeomD17 | VeomD26 | VeomnD25 | VeomD24 | VeomD23 | VeomD22 | WoomD21 | VeomD20 00 Pata
1 1 1 il 1 o il 1 D 1
] 1 o 0 1 o 1 o 1
1 1 uiDi117 viDi1g UiD118 uiD114 uiD113 U112 uiD111 D110 00
UIDSET 55 1 1 uib127 uiDi26 U125 uUiD124 uiDiza uiz2 o121 UiD120 0a User ID
1 1 1 o 1 o o 1 o 1
1 1 1 4] 1 o o 1 o 1
] 1 o 0 1 0 1 o
1 1 MTPMOOT | MTPMODE | MTPMODS | MTPMOD4 | MTPMOD3 | MTPMOD2 | MTPMOD1 | MTPMODOD 00
Mutti Time
MTPMOD S8 (1 1 i o 1 o o i o i
1 1 1 o 1 o o 1 o 1 PRONM Mode
1 1 1 il 1 o il 1 o 1
] 1 o 1] 1 0 1 1
1 1 0 0 0 0 o MTP_Sel 0 Prog_Mod 00 Muiti Time
MTPOP 5B | 1 1 1 o 1 0 o 1 o 1 PROM
1 1 1 o 1 o o 1 o 1 Operation
1 1 1 o 1 o o 1 o 1
1] 1 o 1 1] 1 1 o o
1 1 Si3MwiE | SiBMwi4 | S5i3Mwi13 | Si3Mw1Z2 | Si3Mwi1 | SiMwi10 | Si3kwe SiZMwa 01 SPI3 Write
SPIIWRCHNT SC 1 1 SidkhwT SiZMwa Si3MwS | 553w | SiZMwa SiaMw2 Siakwi SiZkiwl BF Memory Byte
1 1 Cournter
1 1
] 1 o 1 o o 0 o 1
1 1 BST3SR1 | BST3SR0 0 o BST40M | BST3ON | BET2ON | BSTION 40
PWRCTL B1 1 1 FOFMo2 | FOFMo2 FOFMNo1 FOFNo0 o SAMPSet2 | SAMPSat] | SAMPStD 04 Power Control
1 1 o o 0 o o 0 1 o 02
1 1 1 o 1 o o 1 o 1
1] 1 o 1 o o a 1 o
1 1 VCOMT WVCOME VCOMS VOO WCOM3 WVCOM2 WVCOM1 WCOMD DA .
EVSET1 62 1 1 o o VGHREGS |WVGHREGE [ VGHREGS (WGHREGZ |WVGHREGT | WVGHREGD 06 Flectronic
Yolume Set 1
1 1 0 o 0 VGLREGS | VGLREGS (WVGLREG2 | WVGLREGT | VGLREGO 0oF
1 1 1 i} 1 o i} 1 o 1
EVSET2 63 | O 1 o 1 o o 0 i i Electronic
1 1 o o 0 GWVDD4 GVDD3 G\WDD2 GWVDDA1 GVDD aF Volume Set 2
1 1 o o a GWCL4 GWCL3 GWCL2 GWCLA GWVCLD 0oF
1 1 1 o 1 o o 1 o 1

17
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1 1 o 1 o o 1 o 1
] o 1 o i} 1 o o
1 o AVcICk2 | AVCICIKT | AVCICIKD o AVdCIkZ | AVACIKZ | AVACIK2 44
Booster Clock
BCLKSET 64 | 1 0 VglClk2 | WgiClkl | WglClkD ] Vighotk2 | Wghclk1 | VghClkD 44 Seting
1 o AVECIE_nd2 | AVcCIk_nd 1 | AV Clk_nd2 1] AVACIk_nd2 | AVDCIk_nd1 | AVACIk_ndd 44
1 0 VgIClk_nd2 | VigiClk_nd1 | VigiClk_nad 0 Vighclk_ndZ | Vighclk_nd1 | VighClk_nd0 44
] o 1 o o 1 1 o
1 VGPP o 0 ScanDir o 0 ScanhModi | ScanModD 00
GATESET i 1 1 o 1 0 o 1 0 1 Gate Set
1 1 o 1 o o 1 o 1
1 1 i} 1 o i} 1 o 1
] o 1 o 1 o o
1 o o 0 o o LOnTyp o LEDMD 00
PWMCTRL &6C 1 SLEDONT | SLEDCHE | SLEDOnS | SLEDOn4 | SLEDON3 | SLEDOnZ | SLEDOnT | SLEDOnD PWM Conitrol
1 ASLEDONT | ASLEDOnS | ASLEDOnS | ASLEDOn4 | ASLEDOn3 |ASLEDONZ | ASLEDOn 1 | ASLEDOND
1 ASLEDOT | ASLEDOR [ASLEDOR [ASLEDOM | ASLEDOR [ASLEDOR | ASLEDOF | ASLEDCHD
] o 1 1 o 0 1 o
1 1 i} 1 o i} 1 D 1
1 R17 R16 R15 o R13 Ri2 R11 R10
ROSTAT 72 Read Status
1 o R26 R25 R24 R23 R22 R21 R20
R3T R36 R35 R34 R33 R3z2 R31 R30
1 R4T R4 R45 R4 R43 R42 R41 R40
] 0 1 1 o 0 1 1
Fead
RDREV 73| 1 1 o 1 o o 1 o 1 B
1 R17T R16 R15 R14 R13 Ri2 R11 R10 Revision
1] o 1 1 o 1 o 1
1 1 o 1 o i} 1 o 1
1 R17 R16 R15 R14 R13 Ri2 R11 R10
ROUID 75 Read User ID
1 R27 R28 R25 R24 RZ3 R22 R21 R20
1 R3T R36 R35 R34 R33 R3z2 R31 R30
1 R4T R4 R45 R4 R43 R42 R41 R40
] o 1 1 0 o 1
1 1 o 1 o o 1 o 1
R17T R16 R15 R14 R13 Ri2 R11 R10
1 R27 R26 R25 R24 RZ3 R22 R21 R20 Read VOOM
ROVCMDAT 79
1 R37 R36 R35 R34 R33 R3az2 R31 R30 Drata
1 R47 R46 R45 R44 R43 R42 R41 R40
R5T REG R55 RE4 RE3 R&2 R&1 R50
1 ks x ® ks RE3 RE2 RG1 RB0
] 1 o 0 1 o 0 o 1
1 o o G4BFVDE | G4BFYVDE | G4BPVOE | G4BPVDZ | G4BFWD1 | G4BPVDO 00 Gamma Set
GAMSET4P1 9 1 0 4] G4BFV1E | G4BFV14 | G4BPV13 | GABPV12 | G4BFYW11 | G4BPVID 04 4bpp Positive
1 o o G4BFV2ZE | G4BFYV24 | G4BPVZ3 | GABPVZZ | G4BFW21 | G4BPVZD 08 1
1 o o G4BPVAES | GABPYV34 | GHBPVI3 | G4BPVIZ | GABPVAT | HBPWV30 oC
GAMSET4P2 92 1] 1 o 0 1 o 1} 1 o Gamma Set
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1 1 o G4BFV4E | G4BPV4A4 | G4BPV4S | G4BPVAZ | GABFPVAT | G4BPVAD 10 4bpp Positive

1 1 o G4BFVES | G4BFVES | G4BPVES | GABPVEZ | G4BFWET | G4BPWVED 14 2

1 1 o G4BFVES | G4BFVES | G4BPVES | GABPVEZ | G4BFWET | G4BPVED 18

1 1 o G4BFPVTE | G4BPVTS | G4BPVT3 | GABPWT2 | G4BFWT1 | GHBPVTO 1C

1] 1 o 0 1 4] 0 1 1

1 1 o 34BPVES | G4BPVES | 4BPVES | G4BPVEZ | GABPVET | G4BPVED 23 Gamma Set
GAMSET4P3 93 1 1 i} G4BFVES | G4BFVES | G4BPVES | GABPVEZ | G4BFWET | G4BPWVED 27 4bpp Positive

1 1 o G4BPVAS | GABPVAL [ G4BPVAZ | G4BPVAZ | GABPVAL | GABFVAD 2B 3

1 1 o G4BPYVBS | G4BPVE4 | G4BPVEZ | G4BPVBZ | G4BPVE1 | G4BFVED 2F

] 1 o 0 1 4] 1 o o

1 1 o G4BFVCSE | G4BPVCS | G4BPVCS | G4BFVC2 | G4BPVC1 | G4BPVCD 33 Gamma Set
GAMSET4P4 | &4 | 1 1 o G4BFVDS | G4EPVDE | G4EPVDSE | G4EFVDZ | G4EPVDI | G4EPVDOD 37 4bpp Positive

1 1 o G4BPVES | G4BPVES | G4BPVESD | G4BPVERZ | G4BPVE1 | GA4BPVED B 4

1 1 o G4BPVFS | G4BFVF4 | G4BPVF3 | G4BPVFZ | GABPVFT | G4BPVFD 3F

] 1 o 0 1 4] 1 o 1

1 1 o G2BFVDS | GZBFVD4 | G2ZBPVO3 | GZBPVDZ | G2BFWDT | G2BPVDO 00
GAMSET2P 95 | 1 1 o G2BPVIS | G2ZBFV14 | G2BPVIS | GZBFPVIZ | G2BFV1T | GZBPVID 15 Gamma Set

2bpp Positive

1 1 o G2BFV2ZE | GZBFV24 | GZBPVZ3 | GZBPVZZ | G2BFW21 | G2BPV20 28

1 1 o G2BFVIE | GZBFV34 | GZBPVA3 | G2ZBPV3AZ | G2BFW3A1 | G2BPWV30 3F

] 1 o 0 1 4] 1 1 o

1 1 o G1BFVDE | G1BFVD4 | G1BPVO3 | G1BPVDZ | G1BFWD1 | G1BPVDO 00

Gamma Set

GAMSET1 96 1 1 o G1BFV1E | GIBFV14 | G1BPV13 | G1BPV12Z | G1BFYW11 | G1BPWVI0 3F

1 1 o G1BMNVDS | G1BMNVIM [ G1BMWVD2 | 31BNVDZ | G1BNVDM | GIBMWID 0o oo

1 1 o G1BMV1S | GIBNV14 | GIBNWV13 | G1BNWV12 | G1IBNWV11 | G1BNVIO 3F

] 1 o o 1 0 o 1

1 1 o G4BMVDS | G4BNVIE | G4BNVD3 | GABNWDZ | GABNVDT | G4BMNWVDD 00 Gamma Set
GAMSET4N1 99 1 1 o G4BMYV1S | G4BNV14 | G4BNV13 | GABNWV12 | GABNV11 | G4BNVIOD 04 4bpp

1 1 o G4BMNV2S | G4ENVZ4 | G4BNV23 | G4BNV2Z | G4ENVZ1 | G4BNV2D 08 Megative 1

1 1 o G4EMNVIE | G4EMYIS | G4BNWID | G4BMNVIZ | GABMNVII | GABMVID oc

] 1 4] a 1 0 1 0

1 1 o G4BMV4S | G4BNVAY [ G4BNV43 | GABNWV4Z | GABNVA | G4BNVED 10 Gamma Set
GAMSET4MN2 =1 1 1 o G4BMVES | G4BNVES | G4BNWVEI | G4BNWEZ | GABNVE1 | G4BNWED 14 4bpp

1 1 o G4BMVES | G4BNVEY | G4BNVEI | GABNWVEZ | GABNVE1 | G4BNVED 18 Megative 2

1 1 o B4BMNVTS | G4ENVTS | G4BNVTI | G4BNVTZ | G4BNVTI | G4BNWTD 1c

o 1 o o 1 0 1 1

1 1 o G4BMVES | G4BNVES | G4BNVEI | GABNWVEZ | GABNVE1 | G4BNVED 23 Gamma Set
GAMSET4MN3 o9B 1 1 o G4BMVES | G4BNVES [ G4BNVEI | GABNWEZ | GABNVET | G4BNVED 27 4bpp

1 1 o G4BEMVAS | G4BMNVAS [ GABMNVAT | GIBNVAZ | G4BMNVAT | G4BMVAD 2B Megative 3

1 1 o G4BNVES | G4BNVES | G4BMNVES | G4ENVEZ | G4BNVE1 | G4BNVEBD 2F

o 1 o 0 1 1 o o

1 1 o G4BMVCE | GABNVCE | GABNVCS | G4BNVCZ | GABMVCT | G4BMVCD 33 Gamma Set
GAMSET4MN4 9C 1 1 4] G4BNVDE | GABMVDE | GHBNVDS | G4BNVDZ | GABMVD1 | G4BNVDO 3T 4bpp

1 1 o G4BMVES | G4BMVES | G4BMNVESD | G4BMVEZ | G4BNVET | G4BMVED B Megative 4

1 1 o G4BMVFS | G4BNVF4 | G4BNVFS | G4BNVF2 | G4BMNVF1 | G4BNVFD 3F
GAMSET2N SD [ O 1 o 0 1 1 o 1 Gamma Set
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1 1 o i} G2BNVDS | GZBMVDY | G2BNVD3 | G2ZBNWD2 | GZBNVDT | GZBNVDD 00 Zbpp
1 1 o i} G2BMNW1S | GZBMV14 | G2BNV13 | GZBNW12 | G2ZBMNV11 | GZBNVI0 15 Megative
1 1 o i} G2BNW25 | GZBMV24 | G2BNV23 | GZBNWV22 | GZBNWV21 | GZBNVZ0 28
1 1 o i} G2BMNW3SE | GZBMVA4 | G2BNV33 | GZBNW3Z | GZBNWVA1 | GZBNVI0 3F
] 1 1 o] 1 D o] 0 D 1 Read Modify
RN Al
1 1 1 1] 1 D 1] 1 D 1 Wiite In
] 1 1 i} 1 o i} 1] 1 o MTP Read
MTPRDEN A2
1 1 1 i} 1 o i} 1 o 1 Enable
1] 1 1 i} 1 o i} 1] 1 1 MTP Write
MTPWREMN A3
1 1 1 o 1 D o 1 D 1 Enabile
] 1 1 o 1 D 0 0 1 ]
FTLOUT A9 Partial Out
1 1 1 i] 1 D i] 1 D 1
] 1 1 i} 1 o 1] 1 o .
PTLIM AL Partial In
1 1 1 i} 1 o i} 1 o 1
] 1 1 o 1 D 1 ] ] Read Modify
REMWOLUT AC )
1 1 1 o] 1 0 1] 1 0 1 Write Out
] 1 1 o 1 D 1 1 D Software
SWRESET AF
1 1 1 i} 1 o i} 1 o 1 Reset
0 1 | 0 1 1 1 0 1 1 0
1 1 | 1 0 1 0 0 1 0 1
RDTC 76 Read TC Data
1 | 1 0 0 0 0 0 0 0 R10
1 1 1 R27T R26 R25 R24 R23 R22 R21 R20
] 1 1 1] 1 1 1] 0 D 1
1 1 [ o ] TCAVCMY | TCAVCMI | TCAvCMZ | TCavCMT | TCAVCMOD 0o
TCWVCOM
TCWCOM B1 1 1 [ ] ] TCEWCMY | TCEWCMI | TCBVCMZ | TCEVCMI | TCSVCMD 0o
Ciffset Set
1 1 [ o ] TCCWCM4 | TCOWCM3 | TCOVCMZ | TCOWCMA | TCCWCMO 0o
1 1 [ ] ] TCOVCM4 | TCOVCM3 | TCOVCMZ | TCOWCMA | TCOWCMO 0o
1] 1 1 0 1 1 0 0 1 0
1 1 TCAPST TCAPSE TCAPSS TCAPSS TCAPSE TCAPS2 TCAPSA TCAPSD (i}
TC PWM Syne
TCPWMSY B2 | 1 1 TCBRST TCEPSE TCSPSS TCBPSA TCEPS2 TCEPS2 TCBPSA TCERSD oo
Ciffset Set
1 1 TCCPST TCCPSE TCCPSS TCCPSA TCCPS3 TCooPS2 TCCPS TCCPSD 0o
1 1 TCOPST TCDPSE TCOPSS TCDPSA TCOPS3 TCOPS2 TCDPSA TCDPSD 0o
1] 1 1 o 1 1 o o 1 1
1 1 TCAPASONT | TCARASONS | TCAPASONS | TCARASCNd | TCARASDNS | TCARASDNZ | TCAPASONT | TCARASCND 0o
TCPWMASOMN | B3 | 1 1 TCEPASCNT | TCERASONE | TCEPASONS | TCEPASCNY | TCBRASDNS | TCERASDNZ | TCEPASONT | TCERASOND 00
1 1 TCCRASDNT | TOCPASONE | TCCPASONS | TCCPASOnd | TCOPASONS | TCCRASCRZ | TCCPASONT | TOCRASOND 0o
1 1 TCORASDNT | TCORASONE | TCDPASONS | TCOPASCnd | TCDPASONS | TCDRASCNZ | TCOPASONT | TCORASOND 0o
1] 1 1 o 1 1 o 1 ] [
1 1 TCAPASDT | TCARASON | TCAPASORS | TCAPASCH | TCAPASOMS | TCARASOR | TCAPASON | TCARASOM 0o
TCRPWMASOF | B4 | 1 1 TCEPASDNT | TCEPASCRS | TCSPASOR | TCEPASOM | TCEPASOIS | TCEPASOR | TCEPASON | TCEBRASCID i)
1 1 TCCRASOR | TCCRASON | TCCPASONS | TOCPASCH | TCCPASOMS | TOCPASOR | TCCRASDM | TOCRASOM 0o
1 1 TCORASOR | TCDRASON | TCOPASCS | TCOPASCHS | TCDPASOMS | TCOPAsOR | TCORA&SOM | TCDRASOM 0o
TCWGEH BS ] 1 1 o 1 1 o 1 ] 1 TC VGHREG
1 1 [ TCAVEHE | TCAWGHS | TCAVGHY | TCAVGHS | TCAVEHZ | TCAWGH! | TCAMEHD 0o Offset Set
1 1 0 TCEBVGEHE | TCEWGHS | TCSVEH4 | TCBVGHS | TCEWEHZ | TCEVGHT | TCBVEHD oo
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1 1 [ TCOWEHS | TCOVGHS | TOCWEH4 | TOOWEHI | TCOWGHZ | TCOWEHT | TCOWGHD 0o
1 1 [ TCOVGHS | TCOVGHS | TCOVEH4 | TCOWEHI | TCOWGHZ | TCOWEHT | TCOWGHD 0o
1] 1 1 o 1 1 o 1 1 [
1 1 TCAGE TCAGHD | TCAVELS | TCaveld | ToaveL: | Toavelz | TCAVEL! | TCAVGLD 0o
TCVGLREG
TCWGEH2 BE | 1 1 TCEGH TCHBGH | TCEWVELS | TCBWGLA | TCSVGL3 | TCBWELZ | TCEWGEL1 | TCSWVGLD 0o
Ciffest Set
1 1 TCCGhk TCCGhD | TCOWGLS | Tooveld | Toowers | Toowvelz | Toovell | ToowvelLd 0o
1 1 TCDGK TCOGID | TCOWGLS | ToOwGLY | ToOWeL: | TCOWELZ | TCOWGLY | TCOWGLD 0o
1] 1 1 1 ] ] o 0 ] 1
1 1 MTEVD1Z | MTGVDI2 | MTGVDM1 | MTGVDID | MTGWDOS | MTGVDOZ | MTGWDO! | MTGWDI0 0o Set GVDD TC
SETTCGYDT | €1 1 1 MTEVD33 | MTGVD22 | MTGVD31 | MTGVD3D | MTGWDZE | MTGVDZ2 | MTGWD21 | MTGWD20 oo Gradient
1 1 MTEVDS3 | MTGVDS2 | MTGVDS! | MTGVDSD | MTGWDMS | MTGVD42 | MTGWDSN | MTGWDMD 0o Curves1
1 1 MTEVDTE | MTGVDT2 | MTGVDT1 | MTGVDTD | MTGWDES | MTGVDE2 | MTGVDST | MTGVDSD oo
] 1 1 1 ] ] o 0 1 0
1 1 MTEVDO3 | MTGVDSZ | MTGVDO1 | MTGVDOD | MTGVDES | MTGVDE2 | MTGVDS1 | MTGWVDSD i) Set GVDD TC
SETTCGVD2 | C2 ] 1 1 MTGVDES | MTGVDER | MTGVDS1 | MTGVDBO | MTGVDAS | MTGVDAZ | MTGWDA1 | MTGWDAD 0o Gradient
1 1 MTEVDDS | MTGVDODZ | MTEVDDM | MTGVDDD | MTGYDCE | MTGVDCZ | MTSVDC! | MTGVDCD 0o Curves2
1 1 MTEVDF3 | MTSVDF2 | MTGVDF1 | MTGVDFD | MTGVDES | MTGVDEZ | MTGVDE! | MTGVDED 0o
] 1 1 1 ] ] o 0 1 1
1 1 MTEVDN13 | MTGVD112 | MTGVDI11 | MTEVDNID | MTGVDIDS | MTGVDI0Z | MTGVDN0T | MTSVDI00 0o Set GVDD TC
SETTCGWVDE | C3 ] 1 1 [ o THEVDS THEVDE THEVD3 THEVDZ THEVIM THEVDD 0o Gradient
1 1 1 0 1 i} D 1 ] 1 Curves3
1 1 1 o 1 ] o 1 ] 1
1] 1 1 1 ] ] ] 1 ] [
1 1 MTEVCIZ | MTGVCIZ | MTGVCIT | MTGWCID | MTGWCDS | MTGWCOZ | MTGWCO1 | MTGWCID 0o Set GVCLTC
SETTCGWCA C4 1 1 MTGWE33 | MTGWC3Z | MTGVCI1 | MTGWC3D | MTGWCZE | MTGWCZ2 | MTEWC21 | MTGWC20 oo Gradient
1 1 MTEVCS3 | MTGVCS2 | MTGVCST | MTGWCSD | MTGWCAS | MTGWC42 | MTGWCET | MTGWCAD 0o Curves1
1 1 MTEVCTE | MTGVCT2 | MTGVCT1 | MTGWCTD | MTGWCES | MTGWCE2 | MTGWCST | MTGWCSD 0o
1] 1 1 1 0 ] o 1 ] 1
1 1 MTEVCIE | MTGVCS2 | MTGVCST | MTGWCD0 | MTGWCES | MTGWCE2 | MTGWCST | MTEWCED 0o Set GVCLTC
SETTCGWVC2 | C5 1 1 MTEVCES | MTGWCER | MTGEVCS1 | MTGVCBO | MTGUCAS | MTGVCAZ | MTGVCA1 | MTGWCAD 0o Gradient
1 1 MTEWCDS | MTGVCDZ | MTEVCDH | MTSVCDD | MTGWCCE | MTEWCCZ | MTSVCCT | MTGVCCD 0o Curves2
1 1 MTGVCF3 | MTSVCF2 | MTGVCF | MTGVCFD | MTGWCES | MTGVWCEZ | MTGWCE! | MTGWCED 0o
1] 1 1 1 ] ] o 1 1 [
1 1 MTEVC113 | MTGVCT12 | MTGVCT1T | MTEVCIID | MTEVCIDS | MTGVCIDZ | MTGVCI0T | MTSVCI00 0o Set GVCLTC
SETTCGVC3 | CB 1 1 [ o THEWVCS THEVC THEVCS THEVC2 THEVC THEVCD 0o Gradient
1 1 1 o 1 o o 1 o 1 Curves3
1 1 1 o 1 ] o 1 ] 1
1] 1 1 1 ] ] o 1 1 1
1 1 TANGHT TANGHS TAVGHS TAWGHA TAVGHS TAVGH2 TAWGH TAVGHD 0o
Set TC VGH
SETTCVGH C7 1 1 TEWGHT TENGHS TEWGHS TEWGEHA TEVGHS TEVGH? TEWGEH! TEVGHD 0o
1 1 TCVGHT TCUGEHS TCWGEHS TCWGEHL TCWGEH3 TCWGHZ TCWEHI TCWGHD i) g
1 1 [ o ] ] THWGH3 THWGH2 THVGEHI THVGHD 0o
SETTCVCOM | CB ] 1 1 1 o o 1 o o a Set TC VCOM
1 1 [ TAVCOMS | TAVCOMS | TAVCOM | TAVCOMS | TAVCOMZ | TAVCOMI | TAVCOMI 0o Flag
1 1 [ TEWCOMS | TEVCOMS | TEVCOM4 | TEVCOM3 | TEVCOMZ | TEVCOMI | TEVCOMID 0o
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1 1 $ a TCWCOME | TCVCOMS | TCWCOME | TCOWCOMZ | TCWOOMZ | TOWCOMI | TCWCOME oo
1 1 t a o o o THVCOMZ | THVCOMZ | THVCOMI | THWCOMD 0o
o 1 M 1 1 o o 1 o o 1
1 1 t a TAFRMS TAFRMS TAFFM4 TAFRM3 TAFRMZ TAFRM1 TAFRMO 0o
Set TC FRC
SETTCFRM ca | 1 1 $ a TEFRMS TEFRMS TEF Rl TEFRM3 TEFRMZ TEFRM1 TBFRMO oo
1 1 t a TCFRMG TCFRMS TCFRM4 TCFRM3 TCFRMZ TCFRM1 TCFRMO 0o Flee
1 1 t a o o o THFRM3 THFRM2 THFRM1 THFRMI oo
0 1 $ 1 1 o o 1 o 1 a
1 1 t a TAGMAS TAGMAS TAGMAL TAGMAZ TAGMAZ TAGMAT TAGMAD 0o
Set TC Gamma
SETTCGMA ca | 1 1 $ a TEGMAS TBGMAS TEGMAL TEGMAZ TBGMAZ TEGMAT TEEMAD oo
1 1 t a TCEMAE TCEMAS TCGMAL TCEMAZ TCEMAZ TCEMAI TCGMAD oo Flee
1 1 t a o o o THEMAZ THEMAZ THEMAT THEMAD oo
1] 1 t 1 1 o o 1 o 1 1
1 1 t a TAPWME | TAPWMS | TAPWMY | TAPWMI | TaPWMZ | TAPWMI1 TAPWNMD oo
Set TC PWM
SETTCPWM CB | 1 1 } a TEPWMS | TEPWMS | TBPWM4 | TBFPWM3 | TEPWMZ | TERWM1 TEPWMD oo s
1 1 t a TCPWME | TCPWMS | TCPWME | TCPWM3I | TCPWM2 | TCPWM1 | TCPwMD 0o ?
1 1 $ a o o o THPWMZ | THPWMZ | THPWMI1 | THPWMD oo
1] 1 t 1 1 o o 1 1 o a
1 1 t TCAFFT TCAFPE TCAFFS TCAFFS TCAFP3 TCAFFZ TCAFF TCAFPD oo Front Forch of
TCFP el 1 4 TCEFFT TCEFPE TCEFPS TCEFPY TCEFP3 TCEFPZ TCEFP1 TCEFPD oo Frame Rate TC
1 1 t TCCFPT TCCFPE TCCFPS TCCFP4 TCCFP3 TCCFPZ TCCFP1 TCCFPD oo Range Setting
1 1 $ TCOFPT TCOFPE TCOFPS TCOFP4 TCOFP3 TCOFPZ TCOFP1 TCOFPD oo
o 1 t 1 1 o o i 1 o 1
1 1 4| ToasLWT | TCAGLWS | TCAGLWS | TCASLWS | TCAGLWI | TCAGLWZ | TCAGLWI | TCAGLWID oo 1H of Frame
TC1H CD|( 1 1 t | TcBGLWT | TCEBGLWS | TCSGLWS | TCBGLWA | TCBGLWE | TCBGLWZ2 | TcBGLWI | TCEGLWO 0o Rate TC Rangs
1 1 t | TCCGLWT | TCCGLWE | TCOGLWS | TCCELWS | TCCGLWS | TCOGLWZ | TCCSLWI | TCCGLWD oo Setting
1 1 + | TcoGLWT | TCDGLWE | TCOGLWS | TCDELWS | TCOGLWS | TCDGLWE | TCDGELWI | TCDGLWD oo
0 1 t 1 1 o o 1 1 1 a
1 1 $ TCAERT TCASPE TCABPS TCAERS TCASP3 TCABPZ TCAER1 TCAEPD oo Back Porch of
TCBP CE | 1 1 t TCEERT TCESPE TCEBRS TCHERS TCESP3 TCEBRZ TCEER1 TCEERD 0o Frame Rate TC
1 1 t TCCERT TCCEPE TCCBPS TCCEPS TCCEP3 TCCERZ TCCEP1 TCCEPD oo Range Setting
1 1 t F TCOSPE TCOBPS TCDEPS TCOSR3 TCOBRZ TCOEM TCOERD 0o
o 1 t 1 1 o 1 o o o a
1 1 t | TCA4EP13 | TCA4GRIZ | TCA4GPIY | TCALGPID | TCALGROZ | TCA4GPIZ | TCALGPD | TCALGPOD oo Gamma 48PF
TC4GPAT 0o 1 1 T | TCAdGREI | TCALGRIZ | TCA4GRI | TCALGRID | TCASGR2I | TCA4GPIZ | TCA4GRIZ | TCALGPZO oo TC Range A
1 1 t | Toa4oPSI | TCA4GRIZ | TCA4GPS1 | TCAL4GPSD | TCALGPSI | TCA4GP4Z | TCALGRY | TCALGPLD oo Positive polarity
1 1 Y| TCA4GPTI | TCA4GRTZ | TCA4GPT1 | TCALGPTD | TCALGPSI | TCA4GPS2 | TCALGPE! | TCALGPED 0o
0 1 t 1 1 o 1 o o o 1
1 1 t | ToadoPEI | TCA4GPEZ | TCA4GPI1 | TCAL4GPSD | TCALGPE | TCA4GPE2 | TCALGRE | TCALGPED oo Gamma 48PF
TC4GPAZ D1 1 1 t | TcA4EPB3 | TCALGPBZ | TCASGPE1 | TCASGRED | TCALGPAS | TCASGRAZ | TCALGRAT | TCA4GPAD oo TC Range A
1 1 + | TCASEPOS | TCA4GPDR | TCALGPDT | TCALGRDD | TCA4GPCI | TCA4GPCI | TCALGRCT | TCA4GPCO oo Positive polarity
1 1 Y| TCA4GEPFI | TCAAGPFZ | TCASGRF1 | TCA4GPFD | TCA4GPES | TCALGPE2 | TCASGRE! | TCA4SPED 0o
TC4GNAT D2 0 1 1 1 1 0 1 o o 1 i Gamma 4BPP
1 1 } | TCA4ENIZ | TCALGNIZ | TCASGNI1 | TCA4GNID | TCALGNOZ | TCASGMOZ | TCA4GHD! | TCA4GNOD oo TC Range A
1 1 t | TCA4GNIZ | TCAAGNIZ | TCASGMI | TCA4GHED | TCAAGMIZI | TCALGMIZ | TCA4GHZI | TCALGNID oo Megative
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1 1 4| TCAAGNSE | TCA4GNSZ | TCASGMST | TCA4GNSD | TCAIGHEZ | TCALGMAZ | TCA4GNAT | TCALGMAD 0o polarity
1 1 Y| TCAAGNTE | TCA4GNTZ | TCALGMT1 | TCA4GNTD | TCAIGHSE | TCALGMEZ | TCA4GNE! | TCALGNSD 0o
1] 1 | 1 1 ] 1 o 0 1 1
Gamma 48PP
1 1 Y| TCAAGNEE | TCA4GNIZ | TCALGMET | TCA4GNSD | TCAIGHAEZ | TCALGMEZ | TCA4GNS1 | TCALGNAD 0o - N
TCAGNAZ o3| 1 1 4| TCALENES | TCAJGNE? | TCA4ENET | TCALGNED | TCAIGNAS | TCALGHAZ | TCAZGNAT | TCA4GHAD 0o T a_nge
1 1 f | TCASGHDS | TCAGND? | TCA4GNDT | TCALGNDD | TCASGNCS | TCAIGHCE | TCA4GNCT | TCAsGHCD 0o NEII}#WE
1 1 f | TCA4ENFE | TCALGNFZ | TCALGNF1 | TCASGNFD | TCAIGNES | TCA4GNEZ | TCALGMED | TCA4GHED 0o poiary
1] 1 | 1 1 ] 1 o 1 ] [
1 1 t | TCB4GR3 | TCB4GP1Z | TCS4EPM1 | TCE4GPD | TCELGROZ | TCS4GPI2 | TCBAGRO | TCELGPOD 0o Gamma 4BPP
TC4GPB1 D4 | 1 1 4 | TCB4GR33 | TCB4GP3Z | TCS4EP3 | TCE4GPID | TCELGR2Z | TCS4GP22 | TCBAGRZ1 | TCELGPZD oo TC Range B
1 1 Y| TCB4GPS3 | TCB4GPSZ | TCS4EPS1 | TCB4GPSD | TCELGRSZ | TCS4GPE2 | TCBAGPAN | TCESGPYD 0o Positive polarity
1 1 t | TCB4GPTI | TCB4GRTZ | TCS4EPT1 | TCBLGPTD | TCELGRSZ | TCS4GPS2 | TCBAGRE! | TCELGPED oo
] 1 t 1 1 ] 1 o 1 ] 1
1 1 Y| TCE4GPO3 | TCB4GPDI | TCS4EPI1 | TCB4EPLD | TCESGREZ | TCS4GPE2 | TCBAGPRE! | TCELGPED i) Gamma 4BPP
TC4AGPB2 05 | 1 1 4 | TCB4GPE2 | TCB4GPEZ | TCESGPE1 | TCS4GPSD | TCBAGPAS | TCBLGPA2 | TCBAGRAT | TCBAGPAD 0o TC Range B
1 1 t | TCB4EPD3 | TCB4GPD? | TCB4EPD | TCESGPOD | TCBAGPCI | TCB4GPCZ | TCELGPCH | TCB4GRCD 0o Positive polarity
1 1 * | TCBAGPF2 | TCB4GPFZ | TCEBSGPF1 | TCS4GPFD | TCBAGPES | TCB4GPE2 | TCBUGRET | TCBAGPED 0o
] 1 t 1 1 ] 1 o 1 1 [
Gamma 48PP
1 1 t | TCB4GN1Z | TCB4GN1Z | TCESGM11 | TCE4GN1D | TCE4AGHIZ | TCEAGMDZ | TCB4GND1 | TCBAGMOD 0o
TCAGNB1 oDs | 1 1 4 | TCB4GN3Z | TCB4GN3Z | TCESGMI | TCEAGNID | TCEAGHZE | TCBAGMZ2 | TCB4GN21 | TCBAGM2D 0o ™ Ra_nge s
1 1 t | TCBAGNS2 | TCBAGNSZ | TCEBSGMS1 | TCE4GNSD | TCEAGHEZ | TCEAGMA2 | TCBAGN41 | TCBAGMAD 0o NEII}#WE
1 1 4 | TCBAGNT2 | TCB4GNTZ | TCEBSGMT1 | TOBAGNTD | TCE4GNS2 | TCBSGME2 | TCBAGNE! | TCBAGNSD 00 ey
1] 1 t 1 1 ] 1 ] 1 1 1
Gamma 48PP
1 1 4 | TCBAGNSZ | TCB4GNIZ | TCEBSGMS1 | TCE4GNSD | TCE4GHSZ | TCBAGME2 | TCB4GNS1 | TCBAGNSD 0o
TC Range B
TC4GNB2 o7 1 1 1 | TCB4GNBS | TCBAGNEZ | TCB4GNET | TCESGMBD | TCBAGHAI | TCB4GNAZ | TCB4GMAT | TCS4GNAD 0o ]
1 1 t | TCE4GNDS | TCE4GND? | TCS4GND1 | TCB4GNDO | TCBAGNCS | TCBAGNCE | TCBAGNCT | TCELGMCD 0o NE#WE
1 1 4 | TCS4GNF2 | TCB4GNFZ | TCBSGNF1 | TCB4GNFD | TCBAGNES | TCB4GNEZ | TCELGMET | TCBAGHED 0o polarty
1] 1 t 1 1 0 1 1 0 ] [
1 1 4| TCCAGP12 | TCC4GP1Z | TOC4EP11 | TOC4GRD | TCC4GROZ | TOC4GPO2 | TOC4GROT | TCC2GROD 0o Gamma 4BPF
TC4GPCA Da 1 1 1 | TccsGP3a | TCC4AGP3Z | TCCAGP3 | TOC4GP3D | TCCAGR23 | TCCAGPZZ | TOC4GP21 | TCCAGR2D oo TC Range C
1 1 t | TCC4GPS2 | TCC4GPSZ | TOC4EPS1 | TOC4GRSD | TCCAGRSZ | TOC4GP42 | TOC4GRA | TCC2GRaD 0o Positive polarity
1 1 t | TCC4GPT2 | TCC4GPTZ | TOC4EPT1 | TOC4GRTD | TCCAGRS2 | TOC4GPE2 | TOC4GRS! | TCC2GRSD 0o
1] 1 t 1 1 ] 1 1 0 ] 1
1 1 4| TCCAGPEE | TCC4GP3Z | TOC4EPS | TOC4GPSD | TCC4GRER | TOC4GPE2 | TOC4GRS! | TCC2GRSD 0o Gamma 4BPF
TCAGPC2 0a [ 1 1 t | TCCAGPES | TCCAGPE? | TCCAGPS1 | TOC4GPBED | TCCAGPAS | TCCAGRAZ | TCCAGPAT | TCCAGRAD 0o TC Range C
1 1 4 | TCC4GPD3 | TCC4GPD2 | TOCSGPDM | TCCAGPDO | TOC4GPCS | TCCAGPC2 | TCCAGRCH | TCC4GPCD 0o Positive polarity
1 1 Y | TCCAGRFE | TCCAGPFZ2 | TOC4GPF1 | TOC4GPFD | TCCAGPES | TCCAGREZ | TCCAGPED | TCCAGRED 0o
1] 1 t 1 1 ] 1 1 0 1 [
Gamma 48PP
1 1 4 | TCCAGN1Z | TCCAGMIZ | TOCAGN1T1 | TOC4GNID | TCCAGMOS | TOCAGHOR | TCCAGNDT | TCCAGHDO 0o
TC Range C
TCAGNCA Da [ 1 1 t | TCCAGN3Z | TCCAGM3Z | TOCAGNI1 | TOC4GNID | TCCAGMZE | TOCAGNZ2 | TOCAGN21 | TCCAGH20 0o )
1 1 4| TCCAGNSE | TCCAGME? | TOCAGMNST | TOC4GNSD | TCCAGMAZ | TOCAGHYD | TCOU4GNET | TCCEGH4D i) NEII}#WE
1 1 t | TCCAGNT2 | TCCAGNTZ | TOCAGNT! | TOC4GNTD | TCCAGMES | TOCAGME2 | TCCAGNST | TCCAGHED 0o poiary
TCAGNC2 DB | D 1 1 1 1 ] 1 1 0 1 i Gamma 4BPP
1 1 f | TCCAGNSE | TCCAGMEZ | TOCAGNST | TOC4GNID | TCCAGMES | TOCAGNE2 | TOC4GNST | TCCAGHED 0o TC Range C
1 1 t | TCCAGNES | TOC4GNE? | TOCAGNS1 | TCCAGNED | TCCAGHAS | TCCAGHAZ | TCCAGMAT | TCCAGNAD 0o Megative
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1 1 4 | TCCAGMDS | TCCAGNDZ | TCCAGNDN | TCCAGNDD | TCCAGNCE | TOCAGNCZ | TCCAGNCT | TCCAGNCD 0o palarity
1 1 t | TOC4GNFS | TCCAGNF2 | TCCAGNF1 | TCCAGNFD | TCCAGNES | TCCAGNEZ | TCCAGMET | TCCAGNED 0o
] 1 1 1 1 ] 1 1 1 D 7
1 1 f | TCDUGR12 | TCDAGR12 | TCD4GP11 | TCD4GRD | TCOMEROR | TCOMGRO2 | TCO4GROT | TCD4GRID 0o Gamma 4BPF
TC4EPDM oC o1 1 4 | TCD4GR3Z | TCDAGR3Z | TCDAGP21 | TCD4GR3D | TCOMER2E | TCDMGPZ2 | TCO4GR21 | TCD4GR2D 0o TC Range D
1 1 f | TCDUGRS2 | TCDAGRS2 | TCD4GRS1 | TCD4GRSD | TCOMGREZ | TCOMGP42 | TCOLGRLT | TCDLGRAD 0o Positive polarity
1 1 f | TCDUGRTR | TCDAGRT2 | TCD4GPT1 | TCD4GRTD | TCOMERS: | TCDMGPE2 | TCOLGPS1 | TCDLGRSD 0o
0 1 " 1 1 1] 1 1 1 o 1
1 1 f | TCDeGRaz | TCD4AGRaZ | TCOD4GPS1 | TCD4GPSD | TCOMERSR | TCOMGPE2 | TCOMGPRS1 | TCD4GRSD 0o Gamma 48RP
TC4AGPD2 oo o1 1 + | TCD4GPES | TCOLGPER | TCDUERS1 | TCD4GPBD | TCDUGRAS | TCDAGRAZ | TCD4GRA1 | TCD4GRAD oo TC Range D
1 1 t | TCD4GPDS | TCOAGPDR | TCDLGPDY | TCDUGRDO | TCIMGPRCS | TCDEUGPCZ | TCDLGRCT | TCD4EPCD 0o Positive polarity
1 1 t | TCD4GPF2 | TCDUGPRF2 | TCD4GRF1 | TCD4GPFD | TCDUGPES | TCDAGREZ | TCD4GPE! | TCD4GPED oo
] 1 t 1 1 ] 1 1 1 1 0
Gamma4B8PP
1 1 t | TCD4GN1Z | TCDEGN12 | TCD4GN11 | TCD4GNID | TCOUGNDE | TCDAGNDZ | TCOLGNIT | TCOLGHOOD 00
TC Range D
TC4GNDM DE | 1 1 4 | TCD4GN3Z | TCDUGNE2 | TCD4GNS1 | TCDLGNID | TCDUGMZE | TCDAGHZ2 | TCO4GH21 | TCODMGMID 0o
Megative
1 1 t | TCD4GNS2 | TCDUGNS2 | TCD4GNST | TCDLGNSD | TCOUGMA3 | TCDAGHA2 | TCD4GHET | TCODSGH4D 0o )
polarity
1 1 4 | TCD4GNT2 | TCDEGNT2 | TCD4GNTI | TCDLGNTD | TCDUGMES | TCDAGHE2 | TCOMGNST | TCODSGNED 0o
] 1 t 1 1 ] 1 1 1 1 1
Gamma 4BPP
1 1 t | TCD4GNaZ | TCDUGME2 | TCD4GNS1 | TCDLGNID | TCDUGMES | TCD4GNS2 | TCD4GHS1 | TCODSGHED 0o
TC Range D
TCAGND2 DF | 1 1 4 | TCD4GNES | TCOLGNER | TCDLGNS1 | TCDUGNED | TCOMGHAS | TCDSGHAZ | TCDSGMAT | TCD4EMAD 0o
Megative
1 1 t | TCDSGMDS | TCDAGNDZ | TCO4GNDT | TCDSGNDD | TCOAGNCE | TCOAGHCZ | TCDMGNCT | TCDIGNCD 0o )
polarity
1 1 4 | TCD4GNF3 | TCOLGHNF2 | TCOLGHF1 | TODMGNFD | TCOMGNES | TCDUGNE? | TCDAGMET | TCD4GNED 0o
1] 1 t 1 1 1 1 ] 1 ] [
1 1 1 a o o o o o o a ao Command for
TOSC F4 1 1 t 0 1 1 1] o 1 1 1 87 MTP Autcload
1 1 t 1 1 1 MTRALD 1 1 1 [ FE Control
1 1 4 1 1 1 ] 1 ] 1 [ E&
1] 1 t 1 1 1 1 o 1 1 [
Command for
1 1 t 0 0 ] ] Crack ] ] [ 08
TC
TCSET F& 1 1 t 0 o ] ] o ] ] [ 0o
Temperature
1 1 t 0 o ] ] o ] ] [ 0o
Control
1 1 4 0 o 1 ] o ] ] 1 el |
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10.1 Initialization code for ST7513

Write(COMMAND, 0Oxae);
Write(DATA, 0xa5);
Write(COMMAND, 0x54);
Write(DATA, 0x0e);
Write(DATA, 0x00);
Write(DATA, 0x00);
Write(DATA, 0xa5);
Write(COMMAND, 0x61);
Write(DATA, 0x8f);
Write(DATA, 0x04);
Write(DATA, 0x02);
Write(DATA, 0xa5);
Write(COMMAND, 0x62);
Write(DATA, 0x3C);
Write(DATA, 0x0b);
Write(DATA, 0x0b);
Write(DATA, 0xa5);
Write(COMMAND, 0x63);
Write(DATA, 0x17);
Write(DATA, 0x17);
Write(DATA, 0xa5);
Write(DATA, 0xa5);
Write(COMMAND, 0x12);
Write(DATA, 0xa5);
Write(COMMAND, 0x24); //mx=1
Write(DATA, 0x01);
Write(DATA, 0xa5);
Write(DATA, 0xa5);
Write(DATA, 0xa5);
Write(COMMAND, 0x1b);
Write(DATA, 0xa5);
Write(COMMAND, 0x15);
Write(DATA, 0xa5);
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11.0  Quality Assurance

11.1

ZONE A

ZONE B

Zone Definition

[—e

(Outside Viewing Area)

ZONE C

EFFECTIVE VIEWING AREA

(Sealing Area)

11.2  Rejection Criteria
11.2.1 Dimensional Defects
C]::ef;c):‘y De]s)ci‘fi(;)cttion Criterion Drawing Specification
Glass Size Dimensions of | Reject Refer to LCD Physical Dimension Drawing
LCD, do not
conform to the
drawing
Perimeter Perimeter seal | Reject
Seal epoxy enters
Extension the effective
viewing area
End Seal Size | Size of end Reject Refer to LCD Physical Dimension Drawing

seal does not
meet drawing
specification

11.2.2 Visual Defects

Defect
Category

Defect
Description

Criterion

Drawing Specification

Fracture

A type of
glass breakage
containing
running
cracks.
Inspectors
should attempt
to remove it
with
fingernail. If
removed,
evaluate as
chip

Reject — if the size
is > 30% of the

contact ledge width.

Fracture does not penetrat
through the whole glass

% of the
<30% o thickness

ledge width
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C]::efgg:‘y De]s)ci‘fi(;)cttion Criterion Drawing Specification
Chip Chip in cross 1) Reject - if the
over area chip causes Chip
crossover dot to be O «—— Epoxy of
exposed crossover dot
exposed
2) Chip on outside
edge of the glass
plate but is greater
than 50% of glass
thickness at
crossover dot is
reject able.
Chip Chip in Accept ifi-
contact pad a) X <2.0mm
area b) Y <0.5mm
¢) Z disregard
Chip in non- Accept ifi-
contact pad a) X <6.0mm
area b) Y < 1.0mm
¢) Z disregard
Chip in Accept ifi-
perimeter seal |[a) Y <1/3 of
area perimeter seal width
(W)
b) X <3.0mm
¢) Z disregard
d) X and Y not
touch crossover dot
Corner Chip Corner chip Accept ifi-
within seal a) X <1/3 of
area perimeter seal
width (W)
b) Y <1/3 of
perimeter seal
width (W)
¢) Z disregard
Corner chip Accept if:-
not effecting a) XY < 4mm?
contact pad / AND
ITO b)Y<Dand X<
2.0mm
¢) Z disregard
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C]::ef;c):‘y De]s)ci‘fi(;)cttion Criterion Drawing Specification
Corner chip A) Accept if:-
effecting a) XY < 4mm?
contact pad / AND
ITO b)Y<Dand X<

2.0mm

B) Accept if:-
a) X1 <2.0mm
b) Y1 <0.5mm
Z disregard

Glass flare A thin layer of | Accept if:-
glass flare at a) Flare thickness <
contact area Ya W when W <

3mm

b) Flare thickness <
Imm when W >
3mm

W: Contact ledge
width

Glass burr A rough Reject — if the burr Refer to LCD Physical Dimension Drawing
edge(s) left cause undersize or
along the oversize of the LCD
scribing edge
(i.e. along the
edges of
display)

Rainbow Colored ring | Reject — if 3 or more
in sharp colored rings in
blotches sharp blotches of
observed color are observed.

(Limit samples
should be used
when applicable)

Discoloration Reject - if the

discolorations enter
the active viewing
area of LCD. Color
of the LCD shall
follow product
specification as
specified in the
manufacturing
specification

Air Void LC does not Reject
fulfill the
display

Fill end Discoloration | Reject if

contamination | at end seal discoloration
area exceeded the baffle

(for display with
baffle) or viewing
area (for display
without baffle)
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11.2.3 Polarizer Defects

C]::ef;c):‘y De]s)ci‘fi(;)cttion Criterion Drawing Specification
Polarizer Polarizer 1-Polarizer should cover effective viewing area | Refer to LCD Physical
defect coverage of display. Dimension Drawing

2-1t is acceptable if perimeter seal bolder at all
sides could be seen.
3-1It is acceptable if polarizer attaching position
meeting the tolerance mentioned in the
drawing.
4-1t is reject able if polarizer edge jagged and
not even
Polarizer 1-Reject if any edge or corner of the polarizer is
Peeling / lifted up or not adheres to the glass
delamination
Polarizer 1- Any scratch should be acceptable if it is not
Scratches visible from viewing distance at head of position
2-Polarizer scratch in viewing area is reject able
if it is visible from the specified viewing
distance
3-Defect, which is visible under surface glare,
should be disregard
Polarizer 1-Stain mark or depression in front polarizer
damage surface should be acceptable if it is not visible
from viewing distance at head on position.
2-Defect, which is visible under surface glare,
should be disregard
Polarizer —
l;l;?:ilge n/ E?ne / . Acceptable No. > B
> imension A B C A —»
material D < 0.30mm NC | NC | NCifthe
D < 0.50mm 2 | NC | Polarizer DrArer
0.50 <D < 0.60mm not lifted
up/ peel
D > 0.60mm 0 0 off
NC: No count
D: Mean Diameter of Defect
3 are the totally permissible numbers of bubble
11.2.4 Electrical Test Defects

C]::ef;c):‘y De]s)ci‘fii)cttion Criterion Drawing Specification
Missing Part of the pattern | Reject
common does not light up
Missing One or few Reject
segment segment does not

light up
Common- Common and Reject
common short | common

connected
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Segment- Segment and Reject

segment short | segment connected

Common — Common and Reject

segment short | segment connected

Wrong Wrong viewing Reject if display viewing angle not conform

viewing angle

angle

to customer requirement

Metal residue

Extra spot lights
up at the border of
the segment.

Accept if < 0.20mm (mean diameter)

Slow response

Response of the
display on one side
slower than the
other side

Reject if it is visible at 30cm distance

Pin Hole

Pin hole / void at
light up segment

Zone /
Dimension

Acceptable No.

Located inside
single pixel/dot:-
X+Y)2<
0.20mm

- 1 per pixel/dot

- 3 per display
(Active Area)

Laid over the plural
pixel/dots:
X+Y)2<
0.20mm

- 1 per pixel/dot
- 3 per display
(Active Area)

(% or larger part of dot area has to be

effective for display)

X | |e—

Deformed
display dot

Lacked
deformation

Accept if:
i) X<0.15and
i1) Y <0.15

Added
deformation

Accept if:
i) X <0.02 and
i) Y <0.02

Reverse twist/
tilt

Segment are
darker or clearer
than other area of
the same segment

Reject

Misalignment | Segment fatter or | Reject if > 10% of designed segment width
smaller or extra and visible at 30cm distance
segment

Segment Light up segment | Reject

Smearing smear

Dim segment | Display shows Reject

poor contrast at pre
set voltage
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11.2.5 Black Spot, White Spot and Foreign Material (Solid Figure)

0.25<D <0.35mm

D>0.35 mm

0 0 NC

NC: No count

D: Mean Diameter of Defect

Defect Defect o . . .
Category Description Criterion Drawing Specification

Black Spot, Black Spot, White
White Spot Spot and Foreign Zone / Acceptable No.
and Foreign Material Dimension A B C
Material __

D <0.10mm NC | NC | NC N

0.10<D < 0.15mm 3 3 NC

D=(A+B)2
0.15<D<0.25mm | | 2 NC
1 1 NC

*Note: The 1/3 or larger parts of individual dot has to be lighted on.

The solid figure is that the defect has clear-cut outline at the optimum driving condition in both positive and

negative, of which size does not change when the contrast changes.

11.2.6 Black Spot, White Spot and Foreign Material (Faded Figure)

Defect

Defect

D: Mean Diameter of Defect

Category Description Criterion Drawing Specification
Black Spot, Black Spot, White
White Spot Spot and Foreign Zone / Acceptable No.
and Foreign Material Dimension A B C
Material D < 0.60mm NC | NC NC - ﬁ
0.60<D < 0.70mm 3 NC
D=(A+B)2
0.70 <D < 0.80mm 1 NC
D > 0.80 mm 0 NC
NC: No count

*Note: Faded figure means that the defects has unclear outline at the optimum driving condition in both positive and
negative, of which size seems to change when the contrast changes.
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11.2.7 Line Shape and Scratches

Defect Defect

Category Description Criterion Drawing Specification
Line shape Line shape and
and scratches | scratches Zone /Dimension Acceptable No.
X Y A B C
<
NC 0.03mm NC | NC NC
= 1| 1| NC
=2 mm 0.05mm
<
<1 mm 0.10mm 1 2 NC
> Due to (1) round
NC 0.10mm de(fe)ct

*Note: Length is X and Width is Y.

REMARK:

i) Total amount of spot defects including round and linear — A total of 5 permissible numbers of defects in Zone A &
B including above (12.2.5), (12.2.6), (12.2.7). Regardless of number of defects, the minimum distance between
individual defects have to be Smm or larger.

i) All the other items of inspection that are not included herein must be determined by the “Limit Standard” sample,

which were occasionally set up with the mutual consent of both parties. In every case of the items set up with the
Limit Standard, the Limit Standard always takes precedence over the other means of definition.
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12.0  Precaution for using LCM

1. Liquid Crystal Display (LCD)

LCD is made up of glass, organic sealant, organic fluid and

polymer based polarizers. The following precautions should

be taken when handling.

a)

b)

¢)

d)

e)

Keep the temperature within the range of use and
storage. Excessive temperature and humidity
could cause polarization degredation, polarizer
peel off or bubble.

Do not contact the exposed polarizer with
anything harder than HB pencil lead. To clean
dust off the display surface, wipe gently with
cotton, chamois or other soft material soaked in
petroleum benzin.

Wipe off saliva or water drops immediately.
Contact with water over a long period of time
may cause polarizer deformation or colour
fading, while an active LCD with water
condensation on its surface will cause corrosion
of ITO electrodes.

Glass can be easily chipped or cracked from
rough handling, especially at corners and edges.

Do not drive LCD with DC voltage.

2. Liquid Crystal Display Modules.

2.1 Mechanical Considerations

LCM are assembled and adjusted with a high
degree of precision. Avoid excessive shocks and
do not make any alterations or modification. The
following should be noted.

a) Do not tamper in any way with the tabs
on the metal frame.

b) Do not modify the PCB by drilling
extra holes, changing its outline,
moving its component or modifying its
pattern.

¢) Do not touch the elastomer connector,
especially insert a backlight panel (for
example, EL)

d) When mounting a LCM make sure that
the PCB is not under any stress such as
bending or twisting. Elastomer contacts
are very delicate and missing pixels
could result from slight dislocation of

any of the elements.

e) Avoid pressing on the metal bezel,
otherwise the elastomer connector
could be deformed and lose contact,

resulting in missing pixels.

2.2 Static Electricity

LCM contains CMOS LSI’s and the same

precaution for such devices should apply, namely

a) The operator should be grounded whenever
he/she comes into contact with the module.
Never touch any of the conductive parts
such as the LSI pads, the copper leads on the
PCB and the interface terminals with any
parts of the human body.

b) The modules should be kept in antistatic
bags or other containers to static for storage.

¢) Only properly grounded soldering irons
should be used.

d) If an electric screwdriver is used, it should
be well grounded and shielded from
commutator spark.

e) The normal static prevention measures
should be observed for work clothes and
working benches, the latter conductive
(rubber) mat is recommended.

f)  Since dry air is inductive to statics, a relative

humidity of 50-60% is recommended.

2.3 Soldering

a) Solder only to the I/O terminals.

b) Use only soldering irons with proper
grounding and no leakage.

¢) Soldering temperature: 280 °C

d) Soldering time: 3 to 4 sec

e) Use eutectic solder with resin flux fill.

f) If flux is used, the LCD surface should be
covered to avoid flux spatters. Flux residue

should be removed afterwards.
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2.4 Operation

a) The contras can be adjusted by varying the
LCD driving voltage VO

b) Driving voltage should be kept within
specified range, excess voltage shortens
display life.

c¢) Response time increases with decrease in
temperature.

d) Display may turn black or dark blue at
temperature above its operational range, this
is (however not pressing on the viewing
area) may cause the segments to appear
“fractured”.

e) Mechanical disturbance during operation (
such as pressing on the viewing area) may

cause the segments to appear “fractured”.

2.5 Storage

If any fluid leaks out of the damage glass cell,
wash off any human part that comes into contact
with soap and water. Never swallow the fluid.
The toxicity is extremely low but caution should

be exercised at all the time.

2.6 Limited Warranty

Unless otherwise agreed between Crystal Clear
Technology and customer, Crystal Clear
Technology will replace or repair any of its LCD
and LCM which is found to be defective
electrically and visually when inspected in
accordance with Crystal Clear Technology
acceptance standards, for a period of one year
from date of shipment. Confirmation of such date
shall be based on freight documents. The
warranty liability of Crystal Clear Technology is
limited to repair and/or replacement on the terms
set forth above. Crystal Clear Technology will
not responsible for any subsequent or

consequential events.
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NO | SYMBOL
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=T 18] IF0
19 | PX2SET
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21| BLK+
2| BLK-
B N
=B COMPONENT 1. GENERAL TOLERANCE TO BE +0.3
= HEIGHT : 2.0mm MAX 2. BACKLIGHT : WHITE LED, Vf= 3.3V, If = 180mA (TYP)
° - COMPONENT AREA
STIFFENER\ /CONTACTSIDE
1 L] 22
0.7 _ 1 0.30+0.05
1.0
1.0 21.0
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| MODELNAME | NO MATERIAL | REMARKS
PART NAME
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47500 SUBANG JAYA, SELANGOR DARUL EHSAN
APPROVED CHECKED DRAWN @_ﬂ DRAWING NUMBER SHEET | REV.
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