MagnaChip= MC2PA8201

Specifications Ver. 0.99

Driver LSI for a color TFT LCD Panel

MC2PA8201

Checked by : Keiji Hayashi
Prepared by : Jun Takasu
Issued date : April.26.2007

This document is subject to change without notice.

CONFIDENTIAL Preliminary
1

MC2PA8201 Ver0.99



MagnaChip®’

MC2PA8201

Table of contents

1 Product overview

2 Features

3 Block Diagram

4 Pin Assignment

4.1 Pin Description
41.1 Power supply pins-1
4.1.2 Power supply pins-2
4.1.3  Set-up capacitor pins
4.1.4  Interface pins
4.1.5 TFT LCD driving pins
4.1.6  TEST pins

4.2 Bump Layout
42.1 Bump Placement
422 Bump size
4.2.3  Alignment Mark

5 Bump Coordinate

6 Function Description

6.1. DC/DC Converter
6.1.1. Power spec
6.1.2. Step up Chart
6.1.3. VREG regulator configuration
6.1.4. VR1 regulator configuration
6.1.5. VR2 regulator configuration
6.1.6. VGH and VGL configuration
6.1.7. VCOM amplitude configuration
6.1.8. VCOM center configuration

6.2. Gray Scale generation circuit
6.2.1. Block Diagram
6.2.2. Resister Array-1
6.2.3. Resister Array-2

7 Command Set
7.1. Command List

CONFIDENTIAL
2

Preliminary

MC2PA8201 Ver0.99



MagnaChip®’

MC2PA8201

10

7.2. Command Description

Functional Description

Absolute Maximum Ratings

Electric Characteristics

10.1. DC Characteristics
10.2. AC Characteristics

CONFIDENTIAL
3

Preliminary

MC2PA8201 Ver0.99



MagnaChip= MC2PA8201

1.Product overview

The MC2PA8201 is a one-chip driver LSI for TFT liquid crystal display with built-in Gate driver I/F.
The MC2PA8201 incorporates 240 TFT Data line drive outputs, built-in Gate driver I/F signals generate circuit,
and incorporates 1,843,200bit (240 24 320) display RAM and can display 1677K Colors.

2.Features

The MC2PA8201 is a one-chip driver LSI for TFT liquid crystal display with built-in Gate driver I/F.
Incorporates 8/16bit Parallel I/F, Serial I/F for external EEPROM.

I/O Circuit power supply VCCI  1.65~1.95V, Power supply VCC,VCCA 2.60~2.95V
Incorporates display RAM: 240x24x320bits.
LCD drive I/F

Source output(S1~S240) : VO~V255 Gray Scale.

Gate output (VGH,VGL) : CGS-Panel control output are 10 outputs.

Incorporate VCOM generate circuit.
Max 1677K Colors

Incorporate OSC circuit.
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3. Block Diagram
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4. Pin Assignment

4.1. Pin Description
4.1.1. Power supply pins -1

No of Unused
Bump No. Signal . /10 Connected to Function )
pins pins
101-108, Vee 18 | Power supply | Power supply for step-up circuit, power circuit to drive LCD panel
309-318 and bypass | and EEPROM interface circuit such as SCS, SCL and SDO. -
capacitor Connect to external 2.60V to 2.95V power supply.
117 VPP 1 | Power supply Power supply for inside EEPROM. Connect to VCC pin. VCC
VCCA 16 | Power supply | Power supply for analog reference voltage generator. Connect to VCC
183-198 and bypass | on FPC not on Glass. -
capacitor
241-248 veal s | Power supply | Power supply for interface circuit such as CSX, RDX, WRX,
and bypass | D15-0, D/CX, RESEX, 16/8x, TE) and for built-in RAM and -
capacitor logic circuit. Connect to external 1.65V to 1.95V power supply.
GND for analog reference voltage generator.
172-182 GND_REF u B GND Connect to GND on FPC, not on TFT panel. B
142-154, GND pins.
161, GND 27 B GND Connect to OV.
233-240, -
307-308,
323-325

4.1.2. Power supply pins - 2

Bump . No of . Unused
Signal . 110 Connected to Function )
No. pins pins
92-100 . -
VOUT1 9 o Bypass capacitor Step-upped voltage from step-up circuit 1. VCC -
109-115 VR1 7 o Bypass capacitor Regulator output for step-up circuit 2. GND -
199-208 VR2 10 o Bypass capacitor Regulator output for step-up circuit 2. GND -
45-51, . . -
VGH 7 o Bypass capacitor TFT LCD drive power supply from step-up circuit 2. GND -
329 VGHO 1 o TFT LCD drive power supply from step-up circuit 2. By
TFT LCD panel switch control, it output a VGH level by the same timing to GND -
VGL.
54-63, o Bypass capacitor TFT LCD drive power supply from step-up circuit 2. It
+ R
330 veL 10+1 TFT LCD panel output the Gate off level. GND
65-69 . Power supply for VCOML circuit from step-up circuit 3. It
Bypass capacitor -
VeL 5 o s pacl become power supply to VCOML circuit. GND

CONFIDENTIAL Preliminary
6
MC2PA8201 Ver0.99




MagnaChip®’

MC2PA8201

4.1.3. Step up Capacitor pins

Bump . No. of . After Unused
Signal ! 110 Connected to Function .
No. Pins reset pins
71-75 Cl1+ 5 110 C11- through Step-up capacitor connection for step-up 1. Vee R
step-up capacitor
76-80 c11- 5 110 C11+ through . Step-up capacitor connection for step-up 1. GND R
step-up capacitor
81-85 Ccl2+ 5 110 C12- through Step-up capacitor connection for step-up 1. Vee
step-up capacitor
86-90 C12- 5 110 C12+ through Step-up capacitor connection for step-up 1. GND
step-up capacitor
37.39 Cc13+ 3 110 C13- through Step-up capacitor connection for step-up 3. GND
step-up capacitor
41-43 c13- 3 110 C13+ through Step-up capacitor connection for step-up 3. GND
step-up capacitor
30-32 Co1+ 3 /0 C21- through Step-up capacitor connection for step-up 2. GND
step-up capacitor
3335 co1- 3 110 C21+ through Step-up capacitor connection for step-up 2. GND
step-up capacitor
2426 Cc2o+ 3 110 C22- through Step-up capacitor connection for step-up 2. GND
Step-up capacitor
27.29 co2- 3 110 C22+ through Step-up capacitor connection for step-up 2. GND
step-up capacitor
4.1.4. Interface pins
Bump No. of Unused
Signal ) /10 Connected to Function After reset )
No. Pins pins
257 CcSX 1 | MPU Chip select signal. (Amplitude: VCCI — GND)
“Low”: Selection (Possible to access trough parallel interface)
“High” Non-selection (Impossible to access through parallel . .
interface)
256 DICX 1 | MPU Command/Data select signal. (Amplitude: VCCI — GND)
“Low”: Command - -
“High” Data
281 RESX 1 | MPU or Reset signal. (Amplitude: VCCI — GND)
Initialization at “Low”.
external CR Power on reset shall be done after power supply. R R
circuit
255 WRX 1 | MPU Write strobe signal.  (Amplitude: VCCI — GND) : :
Data is written at rising edge.
254 RDX 1 | MPU Read strobe signal. (Amplitude: VCCI — GND) : .
Data is read at “Low” level .
258-263, DO D5 16 o | mMpPu 16-bit bidirectional data bath. (Amplitude: VCCI — GND) GND or
8-bit interface: D7 to DO are used.
267-276 D6-D15 (D15 to D8 are connected to GND or VCCI) . veel
16-bit interface: D15 to DO are used.
277 16/8X 1 | MPU Data bath width selection. (Amplitude: VCCI — GND)
“Low”: 8-bit interface - -
“High”: 16-bit interface
253 TE 1 o MPU Tearing effect output signal. (Amplitude: VCCI — GND) GND R
295 scs 1 o EEPROM EEPROM select signal. (Amplitude: VCC — GND)
“Low": Non-selection (Impossible to access) GND Open
“High”: Selection (Possible to access)
296 scL 1 o EEPROM Serial clock signal. (Amplitude: VCC— GND) GND Open
297 SDI 1 | EEPROM EEPROM data input signal. (Amplitude: VCC — GND) : .
Serial data input.
208 SDO 1 o EEPROM EEPROM data output signal. (Amplitude: VCC— GND) GND Open
Start-bit, Operand, Address and serial data output.
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4.1.5. TFT LCD drive pins

Bump . No. of . After Unused
Signal ) /10 Connected to Function .
No. Pins Reset pins
VREG 3 o Bypass capacitor Built-in regulator output .
155-157 Used for the reference voltage of source driver gray scale, GND -
VCOM center and VCOM amplitude.
TFT LCD panel common node drive output.
125-129 VCOM 5 (@] -
TFTLCD panel Alternative output between VCOMH and VCOML. GND
136-141 VCOMH 6 o Bypass capacitor VCOM high level output. GND :
130-135 | VCOML 6 0 | Bypass capacitor | YCOM low level output pin. GND -
591-472 S1-S120 Source line output for LCD panel
’ ’ 240 (@] -
451-332 | S121-5240 TFTLCD panel GND
Gate clock signal
5-6 GCK 2 (@] -
TFTLCD panel |\ litude: VGH — VGL) GND
Gate start pulse signal
3-4 GSPB 2 o -
TFTLCD panel |\ 1 olitude: VGH - VGL) GND
Gate enable signal
9-10 GEN 2 ¢} TFT LCD panel GND -
P (Amplitude: VGH — VGL)
Up/Down signal
7-8 ub 2 (6] TFT LCD panel GND -
P (Amplitude: VGH — VGL)
<R> Selection signal pin
17-18 SMP_R 2 ¢} TFT LCD panel GND -
- P (Amplitude: VGH — VGL)
<G> Selection signal pin
19-20 SMP_G 2 ¢} TFT LCD panel GND -
- P (Amplitude: VGH — VGL)
<B> Selection signal pin
21-22 SMP_B 2 (6] TFT LCD panel GND -
- P (Amplitude: VGH — VGL)
<R> Selection signal pin
11-12 SMPB_R 2 (6] TFT LCD panel GND -
B P VGH — VGL amplitude and inverted signal of SMP_R
<G> Selection signal pin
13-14 SMPB_G 2 (@] -
- TFTLCD panel VGH — VGL amplitude and inverted signal of SMP_G GND
<B> Selection signal pin
15-16 SMPB_B 2 (@] -
- TFTLCD panel VGH — VGL amplitude and inverted signal of SMP_B GND
121-124 VCS 4 o TFTLCD Sub capacnpr drive.
common node Minimum drive voltage output GND -
/Bypass capacitor
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4.1.6. TEST pins

Bump . No. of . Unused
Signal ) /10 Connected to Function .
No. Pins pins

LOLUG, | 1esT opEN | 87 - | open Test pin

118-120, Leave it open. They have no ESD elements.
158-160,
162-171,
209-215,
217,
219-224,
229-232,
249-252,
264-266,
278-280,
282-294,
303-306,
326
453-470,
593-596
327,328 TEST_ESD 2 _ Open Test pin with.ESD protect circuits whose high voltage is VGH and

Low voltage is VGL.

Open

Open

216, 218,
295-302,
319-322
2,23, TEST 0G 13 - | GNDoropen | Testpin ,

36, 40, Connect to GND on panel or leave it open
44,52, Open
53, 64,
70, ,
331, 452,
471, 592

TEST_GND 14 - GND Test pin

Connect to GND on panel GND

GND or
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4.2. Bump Layout

4.2.1. Bump Placement

Bump Layout at central area of Output side
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4.2.3. Alignment Mark
175um .
L4
!
|
5um [ =
20u
’ ‘ d
N 25um
[
[
[
[
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_____ o || _|200um
| <
25um [ 25um
[
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g l h 4
|
Pattern forbidden area !
|/Oside
l-a 1-b 2-b 2-a
Alignment Coordinate:
X(pm) Y(pm)
1-a: Metal -11597.0 -662.0
1-b: Bump -11522.0 -662.0
2-a: Metal 11597.0 -662.0
2-b: Bump 11522.0 -662.0
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5. Bump Coordinate
Pad No Pad Name X Y Pad No Pad Name X Y

1|TEST OPEN -11375 -691.5 51]VGH -7875 -691.5

2|TEST OG -11305 -691.5 52)TEST OG -7805 -691.5

3]|GSPB -11235 -691.5 53|TEST OG -7735 -691.5

41GSPB -11165 -691.5 541VGL -7665 -691.5

5]GCK -11095 -691.5 55]VGL -7595 -691.5

6]GCK -11025 -691.5 56]VGL -7525 -691.5

7]UD -10955 -691.5 57]VGL -7455 -691.5

8]uD -10885 -691.5 58]VGL -7385 -691.5

9]GEN -10815 -691.5 59]VGL -7315 -691.5
10]GEN -10745 -691.5 60JVGL -7245 -691.5
11|SMPB R -10675 -691.5 61]VGL -7175 -691.5
12|SMPB R -10605 -691.5 62]VGL -7105 -691.5
13|SMPB_G -10535 -691.5 63]VGL -7035] -691.5
14|SMPB G -10465 -691.5 64|TEST_OG -6965| -691.5
15|SMPB B -10395 -691.5 65]VCL -6895| -691.5
16|]SMPB_B -10325 -691.5 66]VCL -6825| -691.5
17|SMP R -10255 -691.5 67]VCL -6755 -691.5
18|SMP_R -10185 -691.5 68]VCL -6685| -691.5
19|SMP_G -10115 -691.5 69]VCL -6615 -691.5
20|SMP_G -10045 -691.5 70JTEST OG -6545 -691.5
21|SMP B -9975 -691.5 71)1C11P -6475 -691.5
22|SMP_B -9905 -691.5 72]C11P -6405| -691.5
23|TEST OG -9835 -691.5 73]C11P -6335| -691.5
24|C22P -9765 -691.5 74|C11P -6265| -691.5
25|C22P -9695 -691.5 75]C11P -6195| -691.5
26|C22P -9625 -691.5 76]C11M -6125| -691.5
27]C22M -9555 -691.5 77]C11M -6055 -691.5
28|C22M -9485 -691.5 78|C11M -5985| -691.5
29|C22M -9415 -691.5 79]C11M -5915 -691.5
30|C21P -9345 -691.5 80JC11M -5845 -691.5
31|C21P -9275 -691.5 81]C12P -5775 -691.5
32|C21P -9205 -691.5 82|C12P -5705| -691.5
33|C21M -9135 -691.5 83]C12P -5635| -691.5
34|C21M -9065 -691.5 84|C12P -5565| -691.5
35|C21M -8995 -691.5 85]C12P -5495| -691.5
36|TEST OG -8925 -691.5 86]C12M -5425| -691.5
37]C13P -8855 -691.5 87]C12M -5355 -691.5
38|C13P -8785 -691.5 88]C12M -5285| -691.5
39|C13P -8715 -691.5 89]Ci2M -5215| -691.5
40]TEST OG -8645 -691.5 90]C12M -5145 -691.5
41]C13M -8575 -691.5 91]ITEST OPEN -5075 -691.5
42]C13M -8505 -691.5 92]VOUT1 -5005| -691.5
43]C13M -8435 -691.5 93]vOuUT1 -4935| -691.5
44|TEST OG -8365 -691.5 94]VOUT1 -4865| -691.5
45]VGH -8295 -691.5 95]VOUT1 -4795 -691.5
46]VGH -8225 -691.5 96]VOUT1 -4725 -691.5
47]VGH -8155 -691.5 97]vVOUT1 -4655 -691.5
48]VGH -8085 -691.5 98]1VOUT1 -4585 -691.5
491VGH -8015 -691.5 99]VOUT1 -4515 -691.5
50]VGH -7945 -691.5 100)VOUT1 -4445 -691.5
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Pad No Pad Name X Y Pad No Pad Name X Y
101|vCC -4375| -691.5 151|GND -875| -691.5
102|vCC -4305| -691.5 152|GND -805| -691.5
103|vCC -4235| -691.5 153|GND -735] -691.5
104|vCC -4165| -691.5 154|GND -665| -691.5
105|vCC -4095| -691.5 155|VREG -595| -691.5
106|VvCC -4025| -691.5 156|]VREG -525| -691.5
107|vCC -3955| -691.5 157|VREG -455| -691.5
108|vCC -3885| -691.5 158|TEST OPEN -385] -691.5
109|VR1 -3815| -691.5 159|TEST OPEN -315] -691.5
110|VR1 -3745| -691.5 160|TEST OPEN -245| -691.5
111|VR1 -3675| -691.5 161|GND -175] -691.5
112|VR1 -3605| -691.5 162|TEST OPEN -105| -691.5
113|VR1 -3535] -691.5 163|TEST OPEN -35| -691.5
114|VR1 -3465| -691.5 164|TEST OPEN 35| -691.5
115|VR1 -3395| -691.5 165|TEST OPEN 105] -691.5
116]TEST OPEN -3325] -691.5 166|TEST OPEN 175] -691.5
117|vPP -3255| -691.5 167|TEST OPEN 245| -691.5
118|TEST OPEN -3185| -691.5 168|TEST OPEN 315| -691.5
119|TEST OPEN -3115| -691.5 169|TEST OPEN 385| -691.5
120|TEST OPEN -3045| -691.5 170|TEST OPEN 455| -691.5
121]VCS -2975] -691.5 171|TEST OPEN 525| -691.5
122|]VCS -2905| -691.5 172|GND REF 595| -691.5
123]VCS -2835| -691.5 173|GND REF 665| -691.5
124|VCS -2765| -691.5 174|GND REF 735| -691.5
125|vVCOM -2695| -691.5 175|GND REF 805| -691.5
126]VCOM -2625| -691.5 176|GND REF 875| -691.5
127|VCOM -2555| -691.5 177|GND REF 945| -691.5
128|VCOM -2485| -691.5 178|GND REF 1015] -691.5
129|VCOM -2415| -691.5 179|GND REF 1085| -691.5
130]VCOML -2345| -691.5 180|GND REF 1155| -691.5
131|vVCOML -2275] -691.5 181|GND REF 1225| -691.5
132|vVCOML -2205| -691.5 182|GND REF 1295| -691.5
133|]VCOML -2135| -691.5 183|VCCA 1365| -691.5
134|VCOML -2065| -691.5 184|VCCA 1435| -691.5
135|VCOML -1995| -691.5 185|VCCA 1505| -691.5
136]VCOMH -1925| -691.5 186]VCCA 1575| -691.5
137|VCOMH -1855| -691.5 187|VCCA 1645| -691.5
138|VCOMH -1785| -691.5 188|VCCA 1715| -691.5
139|VCOMH -1715| -691.5 189|VCCA 1785| -691.5
140|VCOMH -1645| -691.5 190|]VCCA 1855| -691.5
141|VCOMH -1575] -691.5 191|VCCA 1925| -691.5
142|GND -1505| -691.5 192|VCCA 1995| -691.5
143|GND -1435| -691.5 193|VCCA 2065| -691.5
144|GND -1365| -691.5 194|VCCA 2135| -691.5
145|GND -1295| -691.5 195|VCCA 2205| -691.5
146|GND -1225| -691.5 196]VCCA 2275 -691.5
147|GND -1155| -691.5 197|VCCA 2345| -691.5
148|GND -1085| -691.5 198|]VCCA 2415| -691.5
149|GND -1015| -691.5 199]VR2 2485| -691.5
150|GND -945( -691.5 200]VR2 2555| -691.5
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Pad No Pad Name X Y Pad No Pad Name X Y
201]VR2 2625 -691.5 251)TEST OPEN 6125 -691.5
202]VR2 2695 -691.5 252)TEST OPEN 6195 -691.5
203]VR2 2765 -691.5 253ITE 6265 -691.5
204]VR2 2835 -691.5 254]RDX 6335 -691.5
205]VR2 2905 -691.5 255)WRX 6405 -691.5
206]VR2 2975 -691.5 256]D/CX 6475 -691.5
207]VR2 3045 -691.5 257]CSX 6545 -691.5
208]VR2 3115 -691.5 258]1D0 6615 -691.5
209|TEST OPEN 3185 -6915 259|D1 6685] -691.5
210)TEST OPEN 3255 -691.5 2601D2 6755 -691.5
211)TEST OPEN 3325 -691.5 261]1D3 6825 -691.5
212)TEST OPEN 3395 -691.5 262]1D4 6895 -691.5
213ITEST OPEN 3465 -691.5 263]1D5 6965 -691.5
214)TEST OPEN 3535 -691.5 264)TEST OPEN 7035 -691.5
215]TEST OPEN 3605 -691.5 265)TEST OPEN 7105 -691.5
216)TEST GND 3675 -691.5 266)TEST OPEN 7175 -691.5
217)TEST OPEN 3745 -691.5 2671D6 7245 -691.5
218]TEST GND 3815 -691.5 268]1D7 7315 -691.5
2191TEST OPEN 3885 -691.5 269]1D8 7385 -691.5
220)TEST OPEN 3955 -691.5 2701D9 7455 -691.5
221)TEST OPEN 4025 -691.5 2711D10 7525 -691.5
222)TEST OPEN 4095 -691.5 272|D11 7595 -691.5
223|TEST OPEN 4165 -691.5 273|D12 7665 -691.5
224)TEST OPEN 4235 -691.5 2741D13 7735 -691.5
225]SCS 4305 -691.5 275|D14 7805 -691.5
226]SCL 4375 -691.5 276]D15 7875 -691.5
2271SDI 4445 -691.5 277]16/8X 7945 -691.5
2281SDO 4515 -691.5 278]TEST OPEN 8015 -691.5
2291TEST OPEN 4585 -691.5 2791TEST OPEN 8085 -691.5
230)TEST OPEN 4655 -691.5 280)TEST OPEN 8155 -691.5
231)TEST OPEN 4725 -691.5 281JRESX 8225 -691.5
232)TEST OPEN 4795 -691.5 282ITEST OPEN 8295 -691.5
233I|GND 4865 -691.5 283ITEST OPEN 8365 -691.5
2341GND 4935 -691.5 284)TEST OPEN 8435 -691.5
235]GND 5005 -691.5 285]TEST OPEN 8505 -691.5
236]GND 5075 -691.5 286]TEST OPEN 8575 -691.5
237/GND 5145 -691.5 287)TEST OPEN 8645 -691.5
238I|GND 5215 -691.5 288ITEST OPEN 8715 -691.5
2391GND 5285 -691.5 2891TEST OPEN 8785 -691.5
2401GND 5355 -691.5 290]TEST OPEN 8855 -691.5
241)VCCI 5425 -691.5 291)TEST OPEN 8925 -691.5
242)\VVCCI 5495 -691.5 292ITEST OPEN 8995 -691.5
243lVCCI 5565 -691.5 293ITEST OPEN 9065 -691.5
244)VCCI 5635 -691.5 294)TEST OPEN 9135 -691.5
245)VCCI 5705 -691.5 295]TEST GND 9205 -691.5
246]VCCI 5775 -691.5 296)TEST GND 9275 -691.5
247\VCCI 5845 -691.5 297)TEST GND 9345 -691.5
248]VCCI 5915 -691.5 298] TEST GND 9415 -691.5
2491 TEST OPEN 5985 -691.5 2991TEST GND 9485 -691.5
250)TEST OPEN 6055 -691.5 300JTEST GND 9555 -691.5
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Pad No Pad Name X Y Pad No Pad Name X Y
301 TEST GND 9625] -6915 351|S221 9640 706
302|TEST GND 9695 -6915 352|S220 9560 706
303|TEST OPEN 9765| -6915 353|S219 9480 706
304|TEST OPEN 9835] -6915 354|S218 9400 706
305|TEST OPEN 9905] -6915 355|S217 9320 706
306|TEST OPEN 9975| -6915 356|S216 9240 706
307|GND 10045] -6915 357|S215 9160 706
308|GND 10115] -6915 358|S214 9080 706
309]vCC 10185] -6915 359|S213 9000 706
310jvCC 10255] -6915 360|S212 8920 706
311jvCC 10325] -6915 361|S211 8840 706
312|vVCC 10395 -6915 362|S210 8760 706
313|VCC 10465] -6915 363|S209 8680 706
314|VCC 10535] -6915 364/S208 8600 706
315|VCC 10605 -6915 365|S207 8520 706
316]VCC 10675] -6915 366|S206 8440 706
317]vVCC 10745 -6915 367|S205 8360 706
318]VCC 10815] -6915 368|S204 8280 706
319|TEST GND 10885 -6915 369]S203 8200 706
320|TEST GND 10955 -6915 370]S202 8120 706
321|TEST GND 11025] -6915 371|S201 8040 706
322|TEST GND 11095 -6915 372|S200 7960 706
323|GND 11165 -6915 373|S199 7880 706
324|GND 11235] -6915 374]S198 7800 706
325|GND 11305] -6915 375|S197 7720 706
326|TEST OPEN 11375]  -6915 376/S196 7640 706
327|TEST ESD 11560 706 377|S195 7560 706
328|TEST ESD 11480 706 378|S194 7480 706
329|VGH 11400 706 379|S193 7400 706
330]VGL 11320 706 380]S192 7320 706
331 TEST OG 11240 706 381|S191 7240 706
332]S240 11160 706 382|S190 7160 706
3335239 11080 706 383|S189 7080 706
3345238 11000 706 384/S188 7000 706
3355237 10920 706 385|S187 6920 706
336)S236 10840 706 386/S186 6840 706
3375235 10760 706 387|S185 6760 706
338]S234 10680 706 388|S184 6680 706
339]S233 10600 706 389|S183 6600 706
340]S232 10520 706 390|S182 6520 706
341]S231 10440 706 391|S181 6440 706
342]S230 10360 706 392|S180 6360 706
343]S229 10280 706 393|S179 6280 706
344|S228 10200 706 394|S178 6200 706
345|S227 10120 706 395|S177 6120 706
346]S226 10040 706 396|S176 6040 706
3475225 9960 706 397|S175 5960 706
348|S224 9880 706 398|S174 5880 706
349]S223 9800 706 399|S173 5800 706
350]S222 9720 706 400|S172 5720 706
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Pad No Pad Name X Y Pad No Pad Name X Y
401]S171 5640 706 451|S121 1640 706
402]S170 5560 706 452|TEST OG 1560 706
403]S169 5480 706 453| TEST OPEN 1360 706
404]S168 5400 706 454| TEST OPEN 1200 706
40515167 5320 706 455| TEST OPEN 1040 706
406]S166 5240 706 456| TEST OPEN 880 706
40715165 5160 706 457|TEST OPEN 720 706
408]S164 5080 706 458| TEST OPEN 560 706
40915163 5000 706 459| TEST OPEN 400 706
41015162 4920 706 460 TEST OPEN 240 706
411]S161 4840 706 461| TEST OPEN 80 706
41215160 4760 706 462| TEST OPEN -80 706
413]S159 4680 706 463| TEST OPEN -240 706
414]S158 4600 706 464| TEST OPEN -400 706
415]S157 4520 706 465| TEST OPEN -560 706
416]S156 4440 706 466| TEST OPEN -720 706
41715155 4360 706 467|TEST OPEN -880 706
418]S154 4280 706 468| TEST OPEN -1040 706
41915153 4200 706 469| TEST OPEN -1200 706
42015152 4120 706 470| TEST OPEN -1360 706
421]S151 4040 706 471|TEST OG -1560 706
42215150 3960 706 472|S120 -1640 706
42315149 3880 706 473|S119 -1720 706
42415148 3800 706 474]S118 -1800 706
42515147 3720 706 475|S117 -1880 706
42615146 3640 706 476|S116 -1960 706
42715145 3560 706 477|S115 -2040 706
42815144 3480 706 478|S114 -2120 706
42915143 3400 706 479|S113 -2200 706
43015142 3320 706 480|S112 -2280 706
431]S141 3240 706 481|S111 -2360 706
43215140 3160 706 482|S110 -2440 706
433]S139 3080 706 4383|5109 -2520 706
43415138 3000 706 4384|5108 -2600 706
43515137 2920 706 485|S107 -2680 706
436]S136 2840 706 4386|5106 -2760 706
43715135 2760 706 487|S105 -2840 706
438]S134 2680 706 4388|5104 -2920 706
43915133 2600 706 489|S103 -3000 706
44015132 2520 706 490|S102 -3080 706
441]S131 2440 706 491|S101 -3160 706
44215130 2360 706 492|S100 -3240 706
44315129 2280 706 493|599 -3320 706
44415128 2200 706 4941598 -3400 706
44515127 2120 706 495|597 -3480 706
44615126 2040 706 496|596 -3560 706
44715125 1960 706 497|595 -3640 706
44815124 1880 706 498|594 -3720 706
44915123 1800 706 4991593 -3800 706
45015122 1720 706 500]S92 -3880 706
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Pad No Pad Name X Y Pad No Pad Name X Y
501]S91 -3960 706 551]S41 -7960 706
502]S90 -4040 706 552|540 -8040 706
503]S89 -4120 706 553]S39 -8120 706
504]S88 -4200 706 554|S38 -8200 706
505]S87 -4280 706 555|S37 -8280 706
506]S86 -4360 706 556S36 -8360 706
507]S85 -4440 706 557]S35 -8440 706
508]S84 -4520 706 558|534 -8520 706
509]S83 -4600 706 559]S33 -8600 706
510]S82 -4680 706 560]S32 -8680 706
511]S81 -4760 706 561]S31 -8760 706
512]S80 -4840 706 562]S30 -8840 706
513]S79 -4920 706 563|529 -8920 706
514]S78 -5000 706 564528 -9000 706
515]S77 -5080 706 565]S27 -9080 706
516|S76 -5160 706 566]S26 -9160 706
517]S75 -5240 706 567]S25 -9240 706
518]S74 -5320 706 568]S24 -9320 706
519]S73 -5400 706 569]S23 -9400 706
520]S72 -5480 706 570]S22 -9480 706
521]S71 -5560 706 571]S21 -9560 706
522]S70 -5640 706 572]S20 -9640 706
523]S69 -5720 706 573|S19 -9720 706
524]S68 -5800 706 574]S18 -9800 706
525]S67 -5880 706 575]S17 -9880 706
526]S66 -5960 706 576|S16 -9960 706
527]|S65 -6040 706 577|S15 -10040 706
528]S64 -6120 706 578]|S14 -10120 706
529]S63 -6200 706 579]S13 -10200 706
530]S62 -6280 706 580]S12 -10280 706
531]S61 -6360 706 581]S11 -10360 706
532]S60 -6440 706 582]S10 -10440 706
533]S59 -6520 706 583|S9 -10520 706
534]S58 -6600 706 584|S8 -10600 706
535]S57 -6680 706 585|S7 -10680 706
536]S56 -6760 706 586|S6 -10760 706
537]S55 -6840 706 587|S5 -10840 706
538]S54 -6920 706 588|S4 -10920 706
539]S53 -7000 706 589|S3 -11000 706
540]S52 -7080 706 590]S2 -11080 706
541]S51 -7160 706 591|S1 -11160 706
542]S50 -7240 706 592|TEST OG -11240 706
543]S49 -7320 706 593|TEST OPEN -11320 706
544|548 -7400 706 594|TEST OPEN -11400 706
545|547 -7480 706 595|TEST OPEN -11480 706
546]S46 -7560 706 596] TEST OPEN -11560 706
547|S45 -7640 706
548]|S44 -7720 706
549]S43 -7800 706
550]S42 -7880 706
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6. Function Description
6.1. DC/DC Converter

6.1.1. Power supply spec

Table6.1.1-1. External supply voltage

Pin Name Connect to Function Note
VCCI Bypass capacitor Power supply for Logic and I/F circuits. 1.65V 1.95V
VCC Bypass capacitor Power Suppl¥ for LCD drive signal 2.60V 2.95v

generate circuit.
VCCA VCC Power supply for reference voltage 2.60V 2.95V
Table6.1.1-2 Inside generate voltage

Pin Name Connect to Function Note
VOUT1 Bypass capacitor VOUT1=2xVCC
VREG Bypass capacitor Regulator output for analog circuit VREG<VOUT1-0.3V

VR1 Bypass capacitor Regulator output for VGH,VGL VR1<VOUT1-0.5vV
VR2 Bypass capacitor Regulator output for VGH and VGL VR2<VOUT1-0.5V
Bypass capacitor Power supply for TFT LCD
VGH 9.0V 10.5V
VGH=2xVR1+VR2
Bypass capacitor Power SUpply for TFT LCD ) )
VGL VGL=(-1)x(VR1+VR2) 6.75V 5.25V
veL Bypass capacitor Power supply for VCOML circuit
VCL=(-1)xVCC.
VCOMH Bypass capacitor Power supply for VCOM high level | 2.91v 4.6V
output at VREG=4.6V
VCOML Bypass capacitor Power supply for VCOM low level | -1.37v 0.48Vv
output VCOML>VCL+0.5V
CONFIDENTIAL Preliminary
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6.1.2. Step up chart

| VGH (+9v  +10.5V) |

x2 x1

VOUT1

JvouTi |

VCC=VCCA VREG[4:0]
(2.6V  2.95V) \ VcomH
Vref 2.7V VREG
VCCI VDM[7:0]
(1.65V  1.95V)
[enD (ov) ]
v \ \ VcomL
X(-1) VCL+0.5V 1.0V
VCL
VCL |
(X-l)\l(X-l)
| VGL(-6.75V -5.25V) |
Fig6.1.2-1
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6.1.3 VREG configuration

VREG shall be set lower than VOUT1-0.3V.

Register value

VREG output

VREG[4]

VREG[3] [ VREG[2] [ VREG[1]

VREG[0] voltage (V)

Hi-Z

3.499

3.571

3.642

3.714

3.785

3.857

3.928

4.000

4.071

4.143

4.214

4.286

4.357

4.429

4.500

4.572

4.643

4.715

4.786

4.858

4.929

5.001

5.072

5.144

5.215

5.287

5.358

5.430

5.501

5.573

FEEY R PN [ R P N P P PN Y P S N TS 1 =] =) [=) [=] [=] [=] [=] (=) (=] [=] (=] [=] [=] [=] [=] [=)

[l Lol Ll Ll Ll Ll Ll Ll £=1 =] (=] [=] [=] [=] (@] (o) [ | [l T Lol [l Lol Ll (@] [@] [o] (o] (o] (o) (o] (o]

[l Lol Ll [ £=1 £==] (=] (=] Ll Lad Ll [l =] (=] (=] (@) [0 |l [l [ (@] (o] (o] (o] g Lo [l Tl (@) (o) (o] (o]

[l Lol (=] (=] Ll Ll (=2 [=] Lol Ll (=2 (=] Ll Ll K= (=) L Ll £==1 (=2 Ll Ll K1 (=) Ll Ll =1 = Ll [l (=) (=]

[ (=] Ll (=] (Ll (=1 Ll £=1 Ll K= Ll (=] Ll £==1 Dl (=2 L =0 Ll K== Ll K== Ll K= U K= Ll K= Ll (=) (Ll K=

5.644
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6.1.4 VR1 Regulator configuration

VR1 shall be set lower than VOUT1-0.5V..

Register value

VR1 output

VR1[3]

VR1[2]

VR1[1]

VR1[0]

voltage (V)

0

0

Hi-Z

2.838

2.970

3.102

3.234

3.366

3.498

3.630

3.762

3.894

4.026

4.158

4.290

4.422

4.554

Rl |o]lolo]olololo]e

=l Ll Bl Ll =2 K= el Fol Nl Nl ol H ol Hel o) ol ol

Rlr|lolo]lr|r|lo]lolr]|r]|lo]lol-]|r]o

Rlolrlolr|olr]|olr]|lolr]|ol-]o]l-

4.686

6.1.5. VR2 Regulator configuration

VR2 shall be set lower than VOUT1-0.5V.

I?zegister value VR2 output

VR2[3] | VR2[2] | VR2[1] | VR2[0] voltage (V)
0 0 0 0 Hi-Z
0 0 0 1 1.265
0 0 1 0 1.430
0 0 1 1 1.595
0 1 0 0 1.760
0 1 0 1 1.925
0 1 1 0 2.090
0 1 1 1 2.255
1 0 0 0 2.420
1 0 0 1 2.585
1 0 1 0 2.750
1 0 1 1 2.915
1 1 0 0 3.080
1 1 0 1 3.245
1 1 1 0 3.410
1 1 1 1 3.575
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6.1.6. VGH and VGL configuration

VGH and VGL are set with VR1 and VR2.
Top column of each condition shows VGH.
Bottom column of each condition shows VGL.
Colored column meet target voltage.

VRI (V)
2.84 2.97 3.10 3.23 3.37 3.50 3.63 3.76 3.89 4.03 4.16 4.29 4.42 4.55 4.69
127 | 694 721| 747 7.73| 800| 8.26] 853| 8.79] 9.05| 0.32| 958] 9.85] 10.11] 10.37 | 10.64
~4.10 | 424 | =437 | -450 | -4.63 | -4.76 | -4.90 [ -5.03 | -5.16 | -5.29 [ -5.42 | -5.56 | -5.69 | -5.82 | -5.95
143 | 741 7.37] 763 700] 8.16] 843] 869| 895] 9.22| 948| 9.5 10.01] 10.27 | 1054 | 10.80
427 | <440 | -4.53 | -4.66 | -4.80 | -4.93 | 5.06 | -5.19 | -5.32 | -5.46 | -5.59 | -5.72 | -5.85 | -5.98 | -6.12
160 | 727 754] 7.80| 806] 8.33] 859] 886 942] 9.38| 965| 991 10.18 | 1044 | 10.70 | 10.97
443 | 457 | =470 | -4.83 | -4.96 | -5.09 | -5.23 [ -5.36 | -5.49 | -5.62 | -5.75 | -5.89 | -6.02 | -6.15 | -6.28
176 | 744 7.70] 7.96| 823 849| 8.76] 902| 9.28] 955| 9.81| 1008 ] 10.34 | 1060 | 10.87 | 11.13
460 | -4.73 | -4.86 | -4.99 | -5.13 | -5.26 | -5.39 [ -5.52 | -5.65 | -5.79 | -5.92 | -6.05 | -6.18 | -6.31 | -6.45
103 | 760] 787] 813| 839 866] 892] 910| 945] 971 908 1024] 1051 ] 10.77 | 11.08 | 11.30
~4.76 | -4.90 | -5.08 | -5.16 | -5.29 | -5.42 | -5.56 | -5.69 | -5.82 | -5.95 | -6.08 | -6.22 | -6.35 | -6.48 | -6.61
200 | 7.77| 803] 829 856| 882] 9.09| 9.35] 961| 988 10.14 | 1041 ] 1067 | 1093 | 11.20 | 1146
493 | -5.06 | -5.19 | -5.32 | -5.46 ] -5.59 | 5.72 | —5.85 | -5.98 | -6.12 | -6.25 | -6.38 | -6.51 | -6.64 | -6.78
226 | 793| 820] 846 8.72| 899] 9.25| 952| 9.78 | 10.04 | 10.31 | 1057 | 1084 | 11.10 | 11.36 | 1163
509 | -5.23 | -5.36 | -5.49 | -5.62 ] -5.75 | -5.89 | —6.02 | -6.15 | -6.28 | -6.41 | -6.55 | -6.68 | -6.81 | -6.94
VR2 [ 242 | 810] 836 862] 889 9.45| 942| 968 904 | 10.21 | 1047 | 10.74 | 11.00 | 11.26 | 11.53 | 11.79
V) 526 | -5.39 | -5.52 | -5.65 | —5.79 | -5.92 | -6.05 | —6.18 | -6.31 | —6.45 | -6.58 | -6.71] -6.84 | -6.97 | -7.11
259 | 826] 853] 879 905| 932] 958 9.85] 10.41 | 10.37 | 10.64 | 10.90 | 1117 | 1143 | 1169 | 11.96
542 | =556 | -5.69 | -5.82 | -5.95] -6.08 | 6.22 | —6.35 | -6.48 | —6.61 | -6.74 | -6.88 | -7.01 | -7.14 | -7.27
275 | 843 869] 895| 922| 948] 9.75] 1001 ] 10.27 | 1054 | 10.80 | 11.07 | 1133 | 1159 | 11.86 | 12.12
559 | 5.72 ] -5.85 | -5.98 | —6.12 | -6.25 | -6.38 | 6,51 | -6.64 | -6.78 | -6.91 | -7.04 | =717 | -7.30 | -7.44
292 | 859 886] 9.12]| 9.38| 965] 9.91] 10.18] 1044 | 10.70 | 10.97 | 11.23 | 1150 | 11.76 | 12.02 | 12.29
5.75 | 5.89 | -6.02 | -6.15 | —6.28 | -6.41| -6.55 | —6.68 | -6.81 | 6.94 | -7.07 | -7.21 | -7.34 | -7.47 | -7.60
308 | 876] 902] 928| 955| 9:81] 10.08 | 10.34 | 10.60 | 10.87 | 1113 | 1140 | 1166 1192 | 12.19 | 12.45
592 | -6.05] —6.18 | -6.3L | —6.45] -6.58 | -6.71 | —6.84 | -6.97 | 711 | -7.24 | -7.37 | =750 | -7.63 | -7.77
325 | 892 910] 945 0.71| 998 10.24 | 1051 ] 10.77 | 11.03 | 11.30 | 11.56 | 1183 | 12.09 | 12.35 | 12.62
608 | 6.22| —6.35 | -6.48 | -6.61] -6.74 | 6.88 | -7.00 | -7.14 | -7.27 | -7.40 | -7.54 | -7.67| -7.80 | -7.93
341 | 909 935] 961 9.88| 10.14] 1041 | 1067 | 10.93 | 11.20 | 11.46 | 11.73 | 1109 | 12.05 | 12.52 | 12.78
-6.25 | 6.38 | -6.51 | -6.64 | -6.78 | -6.91 | -7.04 [ -7.17 [ -7.30 | -7.44 [ -757 [ -7.70| -7.83| -7.96 | -8.10
358 | 925| 952] 0.78 | 10.04| 10.31] 1057 | 10.84 | 11.10 | 11.36 | 1163 | 11.89 | 12.16 | 12.42 | 12.68 | 12.95
641 655] -6.68 | -6.8L | -6.94 | -7.07 | 721 [ -7.34 [ -7.47| -7.60 | -7.73 | -7.87 | -8.00 | -8.13 | -8.26

**% | VGH
**% 1 VGL
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6.1.7. VCOM amplitude configuration

VCOM amplitude is defined with VDM and its calculation is as below.
VCOM amplitude = VREG x (0.6048+0.0021*VDM)
(Note) VCOML shall be higher than VCL+0.5V.
Please set VDM and VCM to meet above condition.)

HEX | VDM7 | VDM6 | VDM5 | VDM4 | VDM3 | VDM2 | VDM1 | VDMO VCOM amplitude

00'h 0 0 0 0 0 0 0 0 VREG X 0.6048

01'h 0 0 0 0 0 0 0 1 VREG X 0.6069

02'h 0 0 0 0 0 0 1 0 VREG X 0.6090

03'h 0 0 0 0 0 0 1 1 VREG X0.6111

04'h 0 0 0 0 0 1 0 0 VREG X0.6132

05'h 0 0 0 0 0 1 0 1 VREG X0.6153

06'h 0 0 0 0 0 1 1 0 VREG X0.6174

07'h 0 0 0 0 0 1 1 1 VREG X0.6195

08'h 0 0 0 0 1 0 0 0 VREG X0.6216
| |
| |
| |

F7'h 1 1 1 1 0 1 1 1 VREG X1.1235

F8'h 1 1 1 1 1 0 0 0 VREG X1.1256

F9'h 1 1 1 1 1 0 0 1 VREG X 1.1277

FAh 1 1 1 1 1 0 1 0 VREG X1.1298

FB'h 1 1 1 1 1 0 1 1 VREG X1.1319

FC'h 1 1 1 1 1 1 0 0 VREG X 1.1340

FD'h 1 1 1 1 1 1 0 1 VREG X1.1361

FE'h 1 1 1 1 1 1 1 0 VREG X 1.1382

FFh 1 1 1 1 1 1 1 1 VREG X 1.1403

Please, set VDM,VCM with below conditions
1) 2.7V <VCOMH < VREG
VCOMH becomes VREG level when VCOMH setting level larger than VREG level.
VCOMH<2.7V is setting disable. If VCOMH set smaller than 2.7V, it's AC and DC characteristics
are outside of the grantee.
2) VCOML>VCL + 0.5V
If VCOML>VCL+0.5V, VCOML's AC and DC characteristics are outside of the grantee as same to above
VCOMH(VCOMH<2.7V).
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6.1.8. VCOM center configuration

VCOM center value is defined with VCM and its calculation is as below.
VCOM center = VREG x (0.23455+0.00105*VCM)
(Note) VCOML shall be higher than VCL+0.5V.
Please set VDM and VCM to meet above condition.)

HEX | VCM7|VCM6|VCM5|VCM4 | VCM3| VCM2 | VCM1| VCMO YCOM center voltage
00'h 0 0 0 0 0 0 0 0 VREG X 0.23455
0lh 0 0 0 0 0 0 0 1 VREG X 0.23560
02'h 0 0 0 0 0 0 1 0 VREG X 0.23665
03'h 0 0 0 0 0 0 1 1 VREG X 0.23770
04'h 0 0 0 0 0 1 0 0 VREG X 0.23875
05'h 0 0 0 0 0 1 0 1 VREG X 0.23980
06'h 0 0 0 0 0 1 1 0 VREG X 0.24085
07'h 0 0 0 0 0 1 1 1 VREG X 0.24190
08'h 0 0 0 0 1 0 0 0 VREG X 0.24295

| |

| |
F7'h 1 1 1 1 0 1 1 1 VREG X 0.49390
F8'h 1 1 1 1 1 0 0 0 VREG X 0.49495
F9'h 1 1 1 1 1 0 0 1 VREG X 0.49600
FA'h 1 1 1 1 1 0 1 0 VREG X 0.49705
FB'h 1 1 1 1 1 0 1 1 VREG X 0.49810
FCh 1 1 1 1 1 1 0 0 VREG X 0.49915
FD'h 1 1 1 1 1 1 0 1 VREG X 0.50020
FE'h 1 1 1 1 1 1 1 0 VREG X 0.50125
FF'h 1 1 1 1 1 1 1 1 VREG X 0.50230

Please, set VDM,VCM with below conditions
2) 2.7V <VCOMH <VREG
VCOMH becomes VREG level when VCOMH setting level larger than VREG level.
VCOMH<2.7V is setting disable. If VCOMH set smaller than 2.7V, it's AC and DC characteristics
are outside of the grantee.
2) VCOML>VCL+ 0.5V
If VCOML>VCL+0.5V, VCOML's AC and DC characteristics are outside of the grantee as same to above
VCOMH(VCOMH<2.7V).
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6.2 Gray Scale generation circuit
6.2.1. Block diagram

V)?EG vVouyTi1 vcCcc
VvV Ccdg
. Resi stler
VRO[ 6: @} bit Gray sdal e For 8-col or mode
— Arravi]A | Ampl i fifer
| Gr ay saale
I AmEIifier I
A
. Resi stler Resi sfper E
PRO[ 5: 6} bi t— Array|B Array :: I
\V V31
Gray sdal e
Ampl i f er
JAY
Resi sfper ] @I
Array -~
\Vj Va9
PK1[2: 8} bi t—> Gray sqale V5o
[ . t ! Ampl i f er
. A\ V51
) Resi sfper -
oP 1-bi t— Array ] 7
U 8
. Gr ay s al e
PK2[ 3: 0} bit—* Ampliff{er -

Resi sfper ]
array

g
<
-

. . Resi stler Gray sdal e _

Resi sfper ] L
Array
J Vi1e
. . Gray sdal e
PK4[3: 08} bi t+— Amplifrler | vi7Db
A
Resi sfper ] m
Array -
V) =V20I4
. . Gray sdale
PK5[ 2: 8} bi t— Amplifer | v205F
N
Resi sfper ) m
Array -
v, [va2p
Gray sdal e
Ampl i f er | va2p
A
PR1[5:6}bi Resi stler Resi sfper ] m
: = Arrayl|F Array [Vz5k
\V v25
| Gr ay saale l
Amplif{ler | vash
VRA[ 6: B3 bi Resiste Gray sdal e For 8-color mode V5]
[6:0}bi Array]| G Amplifiler P

/J7 /J7 r GND
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6.2.2. Resistance Array-1

5 a? :%

!g !§ !§ !%E

| |
2

+«—do

L

¥
|| Aray L o
G ‘ F ‘ A
V255 V223 V205 vi7o V1275 vss V50 Vo
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6.2.3. Resistance Array-2
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7.Command

7.1.Command List

Operational . Re_ad/ ALl
Function Write/ Of Parameters
Code
Command | Parameter

00 No Operation C 0

01 Software reset C 0

04 Read Display Identification Information R 4

09 Read Display Status R 5

0A Read Display Power Mode R 1

0B Read Display MADCTL R 1

0C Read Display Pixel Format R 1

oD Read Display Image Mode R 1

OE Read Display Signal Mode R 1

OF Read Display Self Diagnostic Result R 1

10 Sleep in C 0

11 Sleep out C 0

12 Partial Mode On C 0

13 Normal Display Mode On C 0

20 Display Inversion off C 0

21 Display Inversion on C 0

26 Gamma Set W 1 format: 1 byte for curve selection
28 Display off C 0

29 Display on C 0

2A Column Address Set W 4 format:

2 bytes for leftmost Column counter
2 bytes for rightmost Column counter

2B Page Address Set W 4 format:

2 bytes for top line pointer
2 bytes for bottom line pointer
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Operational
Code

Function

Read/
Write/
Command

Number
Of
Parameter

Parameters

2C

Memory Write

w

Any length

Successive video data stream format:

In 4,096 colour mode (16/8X = High),
Phase 1 D[15...0]=R[3..0]G[3..0]B[3..0]
Phase 2 D[15...0]=R[3..0]G[3..0]B[3..0]

In 64k colour mode (16/8X = High),

Phase 1 D[15...0]=R[4..0]GJ[5..0]B[4..0]
Phase 2 D[15...0]=R[4..0]G[5..0]B[4..0]

In 262k colour mode (16/8X = High),

Phase 1 D[15...0]=R[5..0]G[5..0]
Phase 2 D[15...0]=BJ[5..0]R[5..0]
Phase 3 D[15...0]=G[5..0]B[5..0]

In 16.7M colour mode (16/8X = High),
Phase 1 D[15...0]=R[7..0]G[7..0]
Phase 2 D[15...0]=BJ[7..0]R[7..0]
Phase 3 D[15...0]=G[7..0]B[7..0]

In 4,096 colour mode (16/8X = Low),
Phase 1 D[7...0]=R[3..0]G[3..0]
Phase 2 D[7...0]=B[3..0]R[3..0]
Phase 3 D[7...0]=G[3..0]B[3..0]

In 64k colour mode (16/8X = Low),
Phase 1 D[7...0]=R[4..0]G[5..3]
Phase 2 D[7...0]=G[2..0]B[4..0]

In 262k colour mode (16/8X = Low),
Phase 1 D[7...0]=R[5..0]

Phase 2 D[7...0]=G[5..0]
Phase 3 D[7...0]=B[5..0]

In 16.7M colour mode (16/8X = Low),
Phase 1 D[7...0]=R[7..0]

Phase 2 D[7...0]=G[7..0]
Phase 3 D[7...0]=B[7..0]

2D

Colour set

192

format:
64 bytes for R, G and B colours to be stored in
the look-up table

2E

Memory Read

Any length

Successive video data stream

Format in all colour modes (16/8X = High),
Phase 1 D[15..0]=R[7..0]G[7..0]
Phase 2 D[15..0]=B[7..0]R[7..0]
Phase 3 D[15..0]=G[7..0]B[7..0]

Format in all colour modes (16/8X = Low),
Phase 1 D[15..0]=R[7..0]
Phase 2 D[15..0]=G[7..0]
Phase 3 D[15..0]=BJ[7..0]
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Operational . Re_ad/ Number
Function Write/ Of Parameters
Code
Command | Parameter
30 Partial area W 4 format:
2 byte for top line pointer
2 byte for bottom line pointer
33 Vertical Scrolling Definition W 6 format:
2 byte for fixed area top line pointer
2 byte for scrolling area height
2 byte for fixed area bottom line pointer
34 Tearing Effect Line Off C 0
35 Tearing Effect Line On W 1 1 byte for Tearing Effect Line Mode selection.
36 Memory Access Control W 1 1 byte for memory scan direction
37 Vertical scrolling start Address W 2 2 byte for line pointer
38 Idle Mode off C 0 -
39 Idle Mode on C 0 -
3A Interface pixel format W 1 Please Refer to Table in Section 9.2.33.
DA Read ID1 R (1) xx for xx Corporation
DB Read ID2 R (1) format: 128 to 255 for module version.
DC Read ID3 R (1) xx for this project.

Note 1: Undefined commands are treated as NOP (00H) command.
Note 2: BO to D9 and DE to FF are for factory use of display supplier. Default value is NOP(00H).
Note 3: Commands 10H, 12H, 13H, 20H, 21H, 26H, 28H, 29H, 30H, 33H, 36H (Bit B4 only), 37H, 38H and 39H are updated

during V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects.
commands are updated immediately.

Read status (09H), Read Display Power Mode (0OAH), Read Display
MADCTL (OBH), Read Display Pixel Format (OCH), Read Display Image Mode (ODH), Read Display Signal Mode
(OEH) and Read Display Self Diagnostic Result (OFH) of these commands is updated immediately both in Sleep In
mode and Sleep Out mode.
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7.2. Command Description

7.2.1. NOP (00h)

00H NOP (No Operation)
D/CX | RDX | WRX |B15|B14|B13|B12|B11{B10|B9 |B8 |B7 | B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ [ X|X|X|X|X[X|X|X|0]|]0O|O|O|O|O|]O|O]| OO
Parameter | NO PARAMETER
This command is an empty command; it does not have any effect on the display module.
However it can be used to terminate Frame Memory Write or Read as described in RAMWR
Description | (Memory Write) and RAMRD (Memory Read) Commands.
X = Don't care.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence N/A
SW Reset N/A
HW Reset N/A
Flow Chart
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7.2.2. Software Reset (01h)

01H SWRESET (Software Reset)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 | B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ | X|X[X|X|X|X|X|X|]0o|]OoO|O|O|O|O|O|1]| 01
Parameter | NO PARAMETER
When the Software Reset command is written, it causes a software reset. It resets the commands and
parameters to their S/IW Reset default values. (See default tables in each command description.)
Description | Note: The Frame Memory contents are unaffected by this command
X =don't care.
It will be necessary to wait 5msec before sending new command following software reset.
The display module loads all display supplier’s factory default values to the registers during this 5msec.
Restriction | If Software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending
Sleep out command.
Software Reset Command cannot be sent during Sleep Out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence N/A
SW Reset N/A
HW Reset N/A
e S e
SWRESET |  Legend
I
I | |
y 1 !
Display whole ™, i
blank screen /-’ | !
- i <Displa}:_> i
| ]
e
Flow Chart Commands | \Action > i
to S/W Default i ~ |
Value ! ( Mode )
b
4 i //Fjequential\‘\J E
C Sleep In Mcdej} i . transfer S !
H |
- I
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7.2.3. Read Display Identification Information (04h)

04H RDDIDIF (Read Display Identification Information)
D/CX | RDX | WRX |B15/B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ [ X| X[ X|X|X|X|X|X|]0|]0o|O|O|O|212]|]0|O0O]| 04
1st
1 | 1 1 [ X X[ X[ X[ X[ X| X[ X|X|X|[X[|[X[X]|X|X|X] X
parameter
2nd
1 1 1 | X[ X[ X[ X | X]| X | X | X|XX]XX|XX| XX | XX | XX | XX | XX XX
parameter
3rd 80
1 1 1 XX | X[ X | X[ X | X|X]|1]|V6|V5|V4|V3|V2|V1|VO
parameter
FF
4th
1 1 1 | X[ X[ X[ X | X]| X | X | X|XX]XX|XX| XX | XX | XX | XX | XX XX
parameter

This read byte returns 24-bit display identification information.

The 1st Parameter is dummy read.

The 2nd Parameter identifies the LCD module’s manufacturer.

The 3rd Parameter has 2 purposes. Bit7 (MSB) defines the type of panel. O=Driver (STN B/W),
1=Module (Colour). Bits 6..0 are used to track the LCD module/driver version. It is defined by display
supplier (with end customer's agreement) and it changes each time a revision is made to the display,
material or construction specifications. See Table:

Description ID Byte Value V[7...0] Version Changes
80h
81h
82h
83h

The 4th parameter identifies the LCD module/driver.
X = Don't care.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence See Descr!pt?on
SW Reset See Description
HW Reset See Description
CONFIDENTIAL Pre“m'nary
33

MC2PA8201 Ver0.99



MagnaChip®’ MC2PA8201

P __“L_e_g_e;l_d_“__i

! I

e e LOSE ! |

i ' Read .~ !

Dummy Rea i m} i

| ]

4 ! _ |

Flow Chart / Send 2™ parameter / i Action > i
I

i i Mode ) i

Send 3" parameter ' ]

e ~ i | / Sequential ™\ !

L 4 N transfer /i

/Send 4ﬁpar:tmeter/ i____'_"_"_—_f_i

34
MC2PA8201 Ver0.99



MagnaChip= MC2PA8201

7.2.4. Read Display Status (09h)

09H RDDST (Read Display Status)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 | B8 |B7 |B6 |B5 |B4|B3|B2 B1|B0O| HEX

Command | 0 1 oI x I xIx|x|x|x|x|x|olo|lo]o|l1|o|o|1]| o9

Lst 1 1 1| x x| x| x| x]|x]|x]x x| x
parameter

2nd 1 1 1| x x| x| x| x]|x]|x]x XX
parameter 31130(29|28|27|26 |25

3rd D/ D D|D|D|D|D
parameter | ! Lo XXX X X X X X 00 o5 191 |20 19 |18 |17 | 16|

4th D D D|D|D
carameter | 1 1 Lo X XXX X x| x| X g 0[]0 10 6lelg] *

Sth 1 1 1 [ x x| x| x| x|Ix|x[x|P/P|Plolololo|o]| x
parameter 7/16]5

This command indicates the current status of the display as described in the table below: -

Bit Description Comment || Bit Description Comment
31 | Booster Voltage Status 15 | Vertical Scrolling Status
30 | Page Address Order 14 | Horizontal Scrolling Status Set to ‘0’
29 | Column Address Order 13 | Inversion Status
28 | Page/Column Order 12 | All Pixels On Set to ‘0’
27 | Vertical Order 11 | All Pixels Off Set to ‘0’
26 | RGB/BGR Order 10 | Display On/Off
25 | Horizontal Order 9 | Tearing Effect On/Off
24 | switching between Segment outputs and RAM| Setto ‘0’ | 8
23 | switching between Common outputs and RAM| Setto ‘0’ | 7 | Gamma Curve Selection
22 ) 6

Interface Colour Pixel Format - -
21 o 5 | Tearing Effect Output Line Mode

Definition
20 4 | For Future Use Set to ‘0’
19 | Idle Mode On/Off 3 | For Future Use Set to ‘0’

Description 18 | Partial Mode On/Off 2 | For Future Use Set to ‘0’

17 | Sleep In/Out 1 | For Future Use Set to ‘0’
16 | Display Normal Mode On/Off 0 | For Future Use Set to ‘0’
e Bit D31 — Booster Voltage Status

‘0’ = Booster Off.

‘1’ = Booster On.
e Bit D30 — Page Address Order

‘0’ = Top to Bottom (When MADCTL B7="0").

‘1’ = Bottom to Top (When MADCTL B7="1").
e Bit D29 — Column Address Order

‘0’ = Left to Right (When MADCTL B6="0").

‘1’ = Right to Left (When MADCTL B6="1").
e Bit D28 - Page/Column Order

‘0’ = Normal Mode (When MADCTL B5="0").

‘1’ = Reverse Mode (When MADCTL B5="1").
Note: For Bits D30 to D28, also refer to Section 8.2.3.
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Description

e Bit D27 — Line Address Order
‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").

e Bit D26 — RGB/BGR Order
‘0’ = RGB (When MADCTL B3="0").
‘1’ = BGR (When MADCTL B3="1").

e Bit D25 — Display Data Latch Data Order (if this bit is not available, so it is set to ‘0)
‘0’ = LCD Refresh Left to Right (When MADCTL B2="0").
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").

Note: For Bits D27, D26, D25, also refer to Section 9.2.29.

e Bit D24 — Switching Between Segment Outputs and RAM
This bit is not applicable for this project, so it is set to ‘0’

e Bit D23 — Switching Between Common Outputs and RAM
This bit is not applicable for this project, so it is set to ‘0’

e Bits D22, D21, D20 — Interface Colour Pixel Format Definition

Interface Format D22 D21 D20
Not Defined 0 0 0
Not Defined 0 0 1
Not Defined 0 1 0
12 bit/pixel 0 1 1
Not Defined 1 0 0
16 bit/pixel 1 0 1
18 bit/pixel 1 1 0
24 bit/pixel 1 1 1

Bit D19 — Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.

e Bit D18 — Partial Mode On/Off
‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.

Bit D17 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.

e Bit D16 — Display Normal Mode On/Off
‘0’ = Display Normal Mode Off.
‘1’ = Display Normal Mode On.

e Bit D15 — Vertical Scrolling On/Off
‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.

o Bit D14 — Horizontal Scrolling Status
This bit is not applicable for this project, so it is set to ‘0’

e Bit D13 — Inversion On/Off
‘0’ = Inversion is Off.
‘1’ = Inversion is On.
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e Bit D12 — All Pixels On

This bit is not applicable for this project, so it is set to ‘0’

Bit D11 — All Pixels Off

This bit is not applicable for this project, so it is set to ‘0’

Bit D10 — Display On/Off
‘0’ = Display is Off.
‘1’ = Display is On.

Bit D9 — Tearing Effect Line On/Off
‘0’ =Tearing Effect Line Off.
‘1’ = Tearing Effect On.

Bits D8, D7, D6 — Gamma Curve Selection

Gamma Curve D8 | D7 | D6 | Gamma Set(26h) Parameter
o Selection
Description Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Not Defined 1 1 1 Not Defined
¢ Bit D5 — Tearing Effect Line Output Mode.
‘0’ = Mode 1, V-Blanking only.
‘1’ = Mode 2, both H-Blanking and V-Blanking.
e Bits D4, D3, D2, D1, DO are for future use and are set to ‘0'.
X = Don't care
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence See Description
SW Reset See Description
HW Reset See Description
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7.2.5. Read Display Power Mode (0Ah)

0AH RDDPM (Read Display Power Mode)

D/CX | RDX | WRX |B15|B14(B13|B12|B11(B10|B9 (B8 |B7 |B6 |B5|B4|B3|B2 [B1| B0 | HEX
Command | O 1 | 1+ | XX X[ X|X|X]|X|X|0]0|O0O|O|2|0]|1]O0]| OA
1st

1 | 1 1 [ X X[ X[ X[ X[ X]|X]|X]|X|X[X[|X]|X[|X]|X]X] X
parameter
2nd 1 1 1 X| X[ X|X]|X|X]|X]|X|Db7 D6|D5|D4|D3|D2| 0 | O XX
parameter

This command indicates the current status of the display as described in the table below:

Bit Description Comment
D7 Booster Voltage Status

D6 Idle Mode On/Off

D5 Partial Mode On/Off

D4 Sleep In/Out

D3 Display Normal Mode On/Off
D2 Display On/Off

D1 Not Defined Setto ‘0’
DO Not Defined Setto ‘0’

e Bit D7 — Booster Voltage Status
‘0’ = Booster Off or has a fault.
‘1’ = Booster On and working OK (Meets optical characteristic. See chapter 8.7).

e Bit D6 - Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.

e Bit D5 — Partial Mode On/Off
‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.

e Bit D4 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.

¢ Bit D3 — Display Normal Mode On/Off
‘0’ = Display Normal Mode Off.
‘1’ = Display Normal Mode On.

e Bit D2 — Display On/Off
‘0’ = Display is Off.
‘1’ = Display is On.
¢ Bit D1 — Not Defined
‘This bit is not applicable for this project, so it is set to ‘0’

¢ Bit DO — Not Defined
‘This bit is not applicable for this project, so it is set to ‘0’

Description

X =Don't care

Restriction
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 08hex
Defauilt SW Reset 08hex
HW Reset 08Hex
| Legend |
H I
| |
|
|
[Reimon | Ty
05 | 1
’ : Ty
/ /T‘.lisplay E < Display ) i
Dummy Read ! I
Flow Chart i {m i
y : .
/Send 2™ Parameter / i L Mode ) i
| 1
1 e 1
i /@eque:itiar\.l !
i \\\-tr:msfﬁ J i
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7.2.6. Read Display MADCTL (0Bh)
0B H RDDMADCTL (Read Display MADCTL)

D/CX | RDX | WRX |B15|B14|B13|B12/B11|B10|B9 (B8 |B7 |B6|B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | 1+ [ X|X|X|X|X|X|X|X|0]|]0O|]O|O]|21|0|2|2]| OB
1st

1 1 1 [ XXX X[ X[X[X|X[X[X|X|X|X|X|X|X]|] X
parameter
2nd 1 1 1 X|X|X|X|X|X|X]|X|D7|D6|D5|D4|D3|D2| 0 |0 XX
parameter

This command indicates the current status of the display as described in the table below:

Bit Description Comment
D7 Page Address Order

D6 Column Address Order
D5 Page/Column Order

D4 Line Address Order

D3 RGB/BGR Order

D2 Display Data Latch Order
D1 Switching between Segment outputs and RAM Setto ‘0’
DO Switching between Common outputs and RAM Setto ‘0’

e Bit D7 — Page Address Order
‘0’ = Top to Bottom (When MADCTL B7="0).
‘1’ = Bottom to Top (When MADCTL B7="1").

e Bit D6 — Column Address Order
‘0’ = Left to Right (When MADCTL B6="0").
‘1’ = Right to Left (When MADCTL B6="1").

e Bit D5 - Page/Column Order
o ‘0’ = Normal Mode (When MADCTL B5="0").
Description ‘1’ = Reverse Mode (When MADCTL B5="1").

Note: For Bits D7 to D5, also refer to Section 8.2.3 MCU to memory write/read direction.

¢ Bit D4 — Line Address Order
‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").

e Bit D3 — RGB/BGR Order
‘0’ = RGB (When MADCTL B3='0’).
‘1’ = BGR (When MADCTL B3="1").

e Bit D2 — Display Data Latch Data Order
‘0’ = LCD Refresh Left to Right (When MADCTL B2="0").
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").

Note: For Bits D4, D3 and D2 also refer to 9.2.29 Memory Access Control (36h).

e Bit D1 — Switching Between Segment Outputs and RAM
This bit is not applicable for this project, so it is setto ‘0’

e Bit DO — Switching Between Common Outputs and RAM
This bit is not applicable for this project, so it is setto ‘0’

X =Don't care
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Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00HEX
Default
etad SW Reset No Change
HW Reset 00HEX
I Legend |

[Read RODMADCTL| Host

Dasplay

|
y I
Flow Chart / Dummy Read / i
y |
“,/".‘Sendz"d F'arameter/ i LfMode )
i
i
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I
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J
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7.2.7. Read Display Pixel Format (0OCh)

0CH RDDCOLMOD (Read Display COLMOD)
D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3 | B2 |B1|B0| HEX
Command | O 1 |+ [ X|X|X|[X|X|X|X]|X|]0|]O0O|]O|O|]21|212|0]|O0O]| OC
1st
1 | 1 1 [ XXX X[ X[X|X[|X|X|X[|X[|X[X]|X]|X]|X] X
parameter
2nd 1 | 1 1 ([ X| X[ X|X|X[X|X|X|0|0|0|O0|O0|D2|D1|{D0O| xx
parameter
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Setto ‘0’
D6 Setto ‘0’
D5 RGB Interface Colour Format Setto O
D4 Setto ‘0’
D3 Setto ‘0’
D2
D1 Control Interface Colour Format
DO
¢ Bit D7 — RGB Interface Colour Format Selection
This bit is not applicable for this project, so it is setto ‘0.
e Bits D6, D5, D4 — RGB Interface Colour Pixel Format Definition
These bits are not applicable for this project, so they are setto ‘O’s.
Description
¢ Bit D3 — Control Interface Colour Format Selection
This bit is not applicable for this project, so it is setto ‘0.
e Bit D2, D1, DO — Control Interface Colour Format Selection
See section “9.2.33. Interface Pixel Format (3Ah)”.
Control Interface Colour Format D2 D1 DO
Not Defined 0 0 0
Not defined 0 0 1
Not defined 0 1 0
12 bit/pixel 0 1 1
Not Defined 1 0 0
16 bit/pixel 1 0 1
18 bit/pixel 1 1 0
24 bit/pixel 1 1 1
X =Don't care
Restriction
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 24 bit/pixel
Default SW Reset No Change
HW Reset 24 bit/pixel
i Legend i
]
i Command | |
| |
|/ Parameter /|
[Read RDDCOLMOD | - !
o T Host ! < Display ) i
Display i :
Dummy Read | : I
Flow Chart / y Khea / i < Action > E
i ( Mode ) !
FA ]
/Send 2" Parameter / i e !
1 — !
i [/f Sequential i
transfer /1
— A
_______________ J
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7.2.8. Read Display Image Mode (0Dh)

ODH RDDIM (Read Display Image Mode)

D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 |B6 |B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | v [ X[ X[ X[ X|X|X|X|X]|]0|]O|O|O|21]|1 01| OD
1st

1 | 1 1 [ XXX X[ X[X[X|X[X]|X]|X|X|X|[X|X|X]|] X
parameter
2nd 1 ) 1 [ X | X|X|X|X|X|X]|X|D7| 0 |D5| 0| 0 |D2/D1|DO| xx
parameter

This command indicates the current status of the display as described in the table below:

Bit Description Comment
D7 Vertical Scrolling On/Off

D6 Horizontal Scrolling Status Setto ‘0’
D5 Inversion On/Off

D4 All Pixels On Setto ‘0’
D3 All Pixels Off Setto ‘0’
D2

D1 Gamma Curve Selection

DO

e Bit D7 — Vertical Scrolling On/Off
‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.

e Bit D6 — Horizontal Scrolling Status
This bit is not applicable for this project, so it is set to ‘0’

e Bit D5 — Inversion On/Off
Description ‘0’ = Inversion is Off.
‘1’ = Inversion is On.

e Bit D4 — All Pixels On
This bit is not applicable for this project, so it is set to ‘0’

o Bit D3 — All Pixels Off
This bit is not applicable for this project, so it is set to ‘0’

e Bits D2, D1, DO — Gamma Curve Selection

Gamma Curve Selection D2 D1 DO |Gamma Set (26h) Parameter
Gamma Curve 1 0 0 0 GCO0
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Not Defined 1 1 1 Not Defined
X = Don't care
Restriction
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00HEX
Default SW Reset 00ex
HW Reset 00HEx
| Legend |
| 1
i |
| 1
I
[esieoone ] [P 7
Display | < Display ) |
Flow Chart ,r_’ Dummy Read .~ i i
i <_Action > !
! i
- =T [ ~ |
/Smd 2% Parameter / i (_ Mode ) i
1 — !
E r/Sequetlﬁal\.li
! i
: - i

\ transfer
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7.2.9. Read Display Signal Mode (OEh)

OEH RDDSM (Read Display Sighal Mode)

D/ICX | RDX | WRX |B15|B14|B13|B12|B11|B10|B9 B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X[X|X|X|X|]0|0O|O|O|21]|2]1|0]| OE
1st

1 | 1 1 [ XX | X[ X[ X[ X]|X]|X[X]|X|X|X]|X|X|X]|X]|] X
parameter
2nd

1 | 1 1 [ X| X | X|X|X|X]|X|X|D7/D6| 0| 0]|]0[|0]|]0]| 0| xx
parameter

This command indicates the current status of the display as described in the table below:

Bit Description Comment
D7 Tearing Effect Line On/Off

D6 Tearing Effect Line Output Mode

D5 Horizontal Sync. (RGB I/F) On/Off Setto ‘0’
D4 Vertical Sync. (RGB |I/F) On/Off Setto ‘0’
D3 Pixel Clock (PCLK, RGB I/F) On/Off Set to ‘0’
D2 Data Enable (DE, RGB I/F)) On/Off Setto ‘0’
D1 - Set to ‘0’
DO - Set to ‘0’

e Bit D7 — Tearing Effect Line On/Off
‘0’ = Tearing Effect Line Off.
‘1’ = Tearing Effect On.

Description | Bit D6 — Tearing Effect Line Output Mode, see section 8.3 for mode definitions.

‘0’ = Mode 1.
‘1’ = Mode 2.

e Bit D5 — Horizontal Sync. (RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’

e Bit D4 — Vertical Sync. (RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’

e Bit D3 — Pixel Clock (PCLK, RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’

e Bit D2 — Data Enable (DE, RGB I/F)) On/Off
This bit is not applicable for this project, so it is set to ‘0’

e Bits D1, DO - are for future use and are set to ‘0’

X = Don't care

Restriction

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
Default Power On Sequence 00HEX
elau SW Reset 00wEex
HW Reset 00HEx
| Legend |
! |
i Command | |
VA4
]
[ Read RDDSM | . - !
Display i !
I
Flow Chart _/ Dummy Read /" | < Action > i
i i
L >N
. Mode ) i
/SendEmParameter/ i ~ -
| . 1
i I,/ equential\\,!
i transfer /i
~— 3
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7.2.10. Read Display Self-Diagnostic Result (OFh)

OFH RDDSDR (Read Display Self Diagnostic Result)

D/ICX | RDX | WRX [B15|B14|B13|B12|B11|B10| B9 |B8|B7|B6 |B5|B4|B3|B2|B1 | B0 | HEX
Command | O 1 | + [ X[ X|X|X[X|X|X|X|0|]0|]O0O|O|21 |21 |11 OF
1st

1 | 1 1 [ XXX X[X[X[X|X[X]|X]|X|X|X]|X]X]X]|] X
parameter
2nd 1 1 1 | X|X|X|X|X|X|X|X|D7|D6|D5|D4| 0|0 |0 | O XX
parameter

This command indicates the status of the display self-diagnostic results after Sleep Out —command as
described in the table below:

Bit Description Comment
D7 Register Loading Detection
D6 Functionality Detection
D5 Chip Attachment Detection Setto ‘0’
D4 Display Glass Break Detection Setto ‘0’
D3 - Setto ‘0’
D2 - Setto ‘0’
D1 - Setto ‘0’
DO - Set to ‘0’
Description
e Bit D7 — Register Loading Detection
See section 8.10.1.
e Bit D6 — Functionality Detection
See section 8.10.2.
e Bit D5 — Chip Attachment Detection
This function is not implemented, so it is set to ‘0’.
e Bit D4 — Display Glass Break Detection
This function is not implemented, so it is set to ‘0’.
e Bits D3, D2, D1 and DO are for future use and are set to ‘0’.
X = Don't care
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence O0OHEX
SW Reset 00HEX
HW Reset 00HEX
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7.2.11. Sleep In (10h)

10H SLPIN (Sleep In
D/ICX | RDX | WRX |B15|B14|B13|B12|B11|B10/ B9 |B8 |B7 |B6 |B5 B4 B3| B2 | B1 | B0 | HEX
Command | O 1 | v+ | X|X|X|[X|X|X|X|X|0o|lO0O|O|]2|0|O0O|O)| O, 10
Parameter NO PARAMETER
This command causes the LCD module to enter the minimum power consumption mode.
In this mode the DC/DC converter is stopped, Internal oscillator is stopped, and panel scanning is stopped.
VST etc(V scanner control logic) I” | | | || | | STOP
DC charge in the capacitor D_ILS_C_-I:I;":PEGE W
DC:DC converter I\
Description | DCDC converter | v
DC:DC converter ' ) W
|Reset pulse for circut inside pa.ue]l \ BPESET
Iotemal Oseillater [ [[[THT[TLTIELITATTLLATIT Do~ stoe
MCU interface and memory are still working and the memory keeps its contents.
See also section 8.6.2.
X =Don't care
This command has no effect when module is already in sleep in mode. Sleep In Mode can only be left by
the Sleep Out Command (11h).
L It will be necessary to wait 5msec before sending next command, this is to allow time for the supply voltages
Restriction o .
and clock circuits to stabilise.
It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before
Sleep In command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep In Mode
SW Reset Sleep In Mode
HW Reset Sleep In Mode
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It takes 120msec to get into Sleep In mode after SLPIN command issued.

—— e ————————

1
SLPIN i Legend i
Y i Command | !
Yy St | :
/__.-f Display whole \‘ DC :E;:I;C E
) blank screen \ Convert ! i i
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1 B !
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7.2.12. Sleep Out (11h)

11H SLPOUT (Sleep Out)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 |B6 |B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X|X|X|X|X|0|]O0O|O|212]|]O0O]O]|]O|21| 11
Parameter | NO PARAMETER
This command turns off sleep mode.
In this mode the DC/DC converter is enabled, Internal oscillator is started, and panel scanning is started.
| Out[1:320] | stop A(Bla ) Nemory )
>
(If DISPON 29h is set)
|'\.-'ST etc.(V scanner contrel logic) | I | | | | | | | | | | | | |
| DC charge in the capacitor o _';I:L_:"_Iic_ﬂ::
Description | DC:DC converter | ov -
| DC:DC converter | oV -
DC:DC converter oV
|Reset pulse for circumt mside pane]| BESET
See also section 8.6.2.
X =Don't care
This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be
left by the Sleep In Command (10h).
It will be necessary to wait 5msec before sending next command, this is to allow time for the supply
voltages and clock circuits to stabilise.
Restricti The display module loads all display supplier’s factory default values to the registers during this 5msec
estriction and there cannot be any abnormal visual effect on the display image if factory default and register values
are same when this load is done and when the display module is already Sleep Out —mode.
The display module is doing self-diagnostic functions during this 5Smsec. See also section 0.
It will be necessary to wait 120msec after sending Sleep In command (when in Sleep Out mode) before
Sleep Out command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
Default Power On Sequence Sleep In Mode
SW Reset Sleep In Mode
HW Reset Sleep In Mode
It takes 120msec to become Sleep Out mode after SLPOUT command issued.
| Legend |
| I
|
| |
Yy
Start / Display whole ™, i : i i
Internal /' blank screen \ i < Display ) i
Oscillator #f for 2 frames '.I | |
] .o = ~ 1
{ (Automatic No | i < Action > |
\ effect to DISP / ! ) N :
Start up \  ONIOFF / | ( Mode ) |
DC:DC Y Commands T
Flow Chart : \ ) S e
Converter |/ Sequential i
[ | i
. ] I -\eransfer /|
) Display \ ] —
Chafgc Memory contents |\ T
OESETI voltage ) In accordance \
for LCD Panel % with the current .'
% command table |
settings //
(: Sleep Out mode ﬁ)
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7.2.13. Partial Mode On (12h)

12H PTLON (Partial Mode On)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 |B6 |B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X|X|X|X|X|0|]O0O|]O|2]|]O]|]O|1]|O| 12
Parameter | NO PARAMETER
This command turns on partial mode. The partial mode window is described by the Partial Area
command (30H).
- To leave Partial mode, the Normal Display Mode On command (13H) should be written.
Description .
See also section 8.6.2.
X = Don't care
Restriction | This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Display Mode On
SW Reset Normal Display Mode On
HW Reset Normal Display Mode On
Flow Chart | See Partial Area (30h)
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7.2.14. Normal Display Mode On (13h)

13H NORON (Normal Display Mode On

D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 | B6 |B5|B4|B3|B2|B1|B0| HEX

Command | O 1 | v+ | X[ X|X|X|X|X[|X|X|0|]0O|]O|2]|]O0O]O|1]|1| 13

Parameter NO PARAMETER

This command returns the display to normal mode.
Normal display mode on means Partial mode off, Scroll mode Off.
Description | See also section 8.6.2.

X = Don't care

Restriction | This command has no effect when Normal Display mode is active.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Display Mode On
SW Reset Normal Display Mode On
HW Reset Normal Display Mode On

Flow Chart | See Partial Area and Vertical Scrolling Definition Descriptions for details of when to use this command.
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7.2.15. Display Inversion Off (20h)

20H INVOFF (Display Inversion Off)
D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X|X|X|X|X|X|X|X|0|0]|]2|0]|O|O]|]O]|O]| 20
Parameter NO PARAMETER
This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
memory display
Description [
X =don't care
Restriction | This command has no effect when module is already in inversion off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Display Inversion Off

SW Reset

Display Inversion Off

HW Reset

Display Inversion Off
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Flow Chart
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7.2.16. Display Inversion On (21h)

21H INVON (Display Inversion On)
D/ICX | RDX | WRX [B15|B14|B13|B12|B11|B10| B9 |B8|B7|B6 |B5|B4|B3|B2|B1 | B0 | HEX
Command | O 1 | 1+ [ X|X[X]|X|X|X|X|X]|]0|O0O|l1]|]O0O]O|O]|]O|1]| 22
Parameter NO PARAMETER
This command is used to enter into display inversion mode.
This command makes no change of contents of frame memory. Every bit is inverted from the frame
memory to the display.
This command does not change any other status.
(Example)
o memory display
Description ——
N EEE
, HONEN NN
 HEECCCHE
/ HE HEC N
/ H EEE EE
EN EH
ENEEEEEE
X =don't care
Restriction | This command has no effect when module is already in inversion on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence D!splay Invers?on Off
SW Reset Display Inversion Off
HW Reset Display Inversion Off
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Flow Chart
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7.2.17. Gamma Set (26h)

26 H GAMSET (Gamma Set)
D/ICX | RDX | WRX |B15/B14|B13|B12|B11|B10|B9 | B8 |B7 |B6|(B5|(B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X|X|X|X|X|0]O0O|2|]0]|]O|2]1|0]| 26
GC|GC|GC|GC|GC|GC|GC|GC
Parameter | 1 1 TXXXXXXXX765432101..O8
This command is used to select the desired Gamma curve for the current display. A maximum of 4
fixed gamma curves can be selected. The curves are defined in Section “8.7 Gamma Curve”.
The curve is selected by setting the appropriate bit in the parameter as described in the Table:
GC[7...0] Parameter Curve Selected
o 01h GCO Gamma Curve 1
Description 02h GC1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4
Note: All other values are undefined.
X =don't care
. Values of GC[7..0] not shown in table above are invalid and will not change the current selected Gamma
Restriction . . . .
curve until valid value is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 01Hex
Defauilt SW Reset OLuex
HW Reset 01Hex
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7.2.18. Display Off (28h)

28 H DISPOFF (Display Off)
D/CX | RDX | WRX |B15|B14/B13|B12|B11|B10| B9 |B8|B7 |B6 |B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | 1+ [ X|X[X|X|X|X|X|X|]0|O0O|1|0|2|O|O|O]| 28
Parameter | NO PARAMETER
In this mode, the output from Frame Memory is disabled and blank page inserted. This command
makes no change of contents of frame memory.
This command does not change any other status.
There will be no abnormal visible effect on the display.
(Example)
memory display
Description
1
/ H
X =don't care.
Restriction | This command has no effect when module is already in display off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display Off
Default
etad SW Reset Display Off
HW Reset Display Off
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Flow Chart

Display ﬁ\
On Mode S/

Y

| DISPOTF |

v

Dusplay _H\
Off Mode  /

Sequential ™

fer
\\-_trans /

CONFIDENTIAL

64

Preliminary
MC2PA8201 Ver0.99



MagnaChip= MC2PA8201

7.2.19. Display On (29h)

29H DISPON (Display On)
D/CX | RDX | WRX |B15|B14/B13|B12|B11|B10| B9 |B8|B7 |B6 |B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | 1+ [ X X[ X|X|X|X|X|X]|]0|O0O|1|]O0]|2|O|]O|1]| 29
Parameter | NO PARAMETER
This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is enabled.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
MEmory display
Description
X =don't care.
Restriction | This command has no effect when module is already in display on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Display Off
Default
etau SW Reset Display Off
HW Reset Display Off
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7.2.20. Column Address Set (2Ah)
2AH CASET (Column Address Set)
D/CX | RDX | WRX |B15/B14|B13|B12|B11|B10/ B9 |B8 |B7 |B6 |B5|B4|B3 | B2 |B1 | B0 | HEX
Command | O 1 | ¢+ [ X|X[X[X|X|X|X|X]|0|0|1|0|212]|0]|1]|]O0]| 2A
1st SC|SC|SC|SsC|sCc|sCc|sC|sC
parameter ! ! ! XXX XXX XX 1514|113 (12|11 |10| 9 | 8 | Note
2nd SC|SC|sSC|SsC|sCc|sCc|sC|sC 1
parameter | 1 Lopom XXX X X X Xy X sl s lala|2)1]o0
3rd EC |EC|EC|EC|EC|EC |EC|EC
parameter ! ! ! XXX XXX XX 1514|113 (12|11 |10| 9 | 8 | Note
4th EC |EC|EC|EC|EC|EC |EC|EC 1
parameter | 1 Lo n XXX X X X X X e sl a|a|2]1]o0
This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.
The values of SC[15:0] and EC[15:0] are referred when RAMWR command comes. Each value
represents one column line in the Frame Memory.
{Example) SC[ISO | EC[]S:U |
Description ; *
i HH
1T -
i+ -
H i
i .
Sl R
X =don't care
SC[15:0] always must be equal to or less than EC[15:0].
Restriction | Note 1: When SC[15:0] or EC[15:0] is greater than 00OEFh (When MADCTL'’s B5 = 0) or 013Fh (When
MADCTL'’s B5 = 1), data of out of range will be ignored
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence SC[15:0]=00004ex EC[15:0]=00EFuex
Default If MADCTL's B5 = 0: EC[15:0]=00EFex
SW Reset SC[15:0]=0000
ese [15:0] HEX I MADCTL's B5 = 1: EC[15:0]=013Fnex
HW Reset SC[15:0]=0000pex EC[15:0]=00EFex
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Flow Chart

CASET

i

1% & 2™ parameter SC[15:0]
3™ & 4% parameter EC[15:0]
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7.2.21. Page Address Set (2Bh)

2B H PASET (Page Address Set)
D/CX | RDX | WRX |B15|B14|B13|B12(B11{B10|B9 (B8 |B7 |B6 |B5|B4|B3 | B2 | B1 | BO| HEX
Command 0 1 1 XX X|X|X|X[X|X|]0|jO0O|]1|0|2|0|1]|1 2B
paralriteter ! ! ! X XX X X X X X ig ?Z i: iz ilp ig S9P SSP Note
parj:lndEter 1 1 : xIxIx!IxIxlx!lx!|x S7P S6P 55P S4P S3P 52P SlP SOP 1
par:rr:eter ! ! ! X XX X X X X X Iig Iiz Ii: Iiz Iilp Iig E9P E8P Note
- :::eter 1 1 : xlxIx!IxIxlx!lx!|x E7P E6P E5P E4P E3P E2P ElP EOP 1

This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.

The values of SP[15:0] and EP[15:0] are referred when RAMWR command comes.
Each value represents one Page line in the Frame Memory.

(Example)
Description SP15:0] [—# B
i i
i i
i 3
EP[15:0] ==Ip T

X =don't care

SP[15:0] always must be equal to or less than EP[15:0]
Restriction | When SP[15:0] or EP[15:0] is greater than 013Fh (When MADCTL'’s B5 = 0) or 00EFh (When MADCTL's
B5 = 1), data of out of range will be ignored.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence SP[15:0]=0000nex EP[15:0]=013Fex
Default If MADCTL's B5 = 0: EP[15:0]=013Fex
SW Reset SP[15:0]=0000
ese [15:0] B It MADCTL's B5 = 1: EP[15:0]=00E Frex
HW Reset SP[15:0]=00004ex EP[15:0]=013Funex
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7.2.22. Memory Write (2Ch)

2CH RAMWR (Memory Write)
D/CX | RDX | WRX |B15/B14|B13|B12/B11|B10{ B9 |B8 |B7 |B6|B5|B4 |B3|B2|B1|B0| HEX
Command | O 1 | v+ | X|X|X|X|X|X[X]|X|]0o|j0]2|0]|1|1 | 0|0]| 2C
0000
1st 1 1 : D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1
parameter 15|14 1312|1110 9| 8|7 | 6| 5|4 |3|2|1]0 FEFE
0000
1 1 : Dx | Dx|Dx|Dx | Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx| Dx|Dx
15|14 |13 (12|11|10( 9| 8|7 | 6| 5|4 |3|2|1]0 FEFE
TH 0000
N 1 1 : Dn|{Dn|{Dn|Dn|Dn|Dn|Dn|Dn|Dn|Dn|Dn|Dn|Dn|{Dn|Dn|Dn
parameter 15|14 |13(12|11|10( 9| 8|7 | 6| 5|4 |3|2|1]0 FEFE
This command is used to transfer data from MCU to frame memory.
This command makes no change to the other driver status.
When this command is accepted, the column register and the page register are reset to the Start
Column/Start Page positions.
The Start Column/Start Page positions are different in accordance with MADCTL setting. (See 8.2.3)
Then D[15:0] is stored in frame memory and the column register and the page register incremented as in
Description | Tapje 8.2.3.
Sending any other command can stop frame Write.
See section 8.1.5 “Display Module Data Colour Coding” for colour coding, when there is used 8 (16/8x is
low - D[7:0] are used and D[15:8] are not used) or 16 (16/8X is high - D[15:0] are used) data lines for
image data.
X =don't care.
Restriction | In all colour modes, there is no restriction on length of parameters.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default -
SW Reset Contents of memory is not cleared
HW Reset Contents of memory is not cleared
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7.2.23. Colour Set (2Dh)

2DH RGBSET (Colour Set)
D/ICX | RDX | WRX (B15|B14|B13|B12|B11(B10|B9 |B8|B7|B6 |B5|B4|B3|B2|B1|B0| HEX
Command 0 1 1 X[ X|X|X|X[X[|X|X|0|]0O|1|0]|]2]|212]|]0|1 2D
1st R0O0|R00|R00|R00|R00|R00|R00|R0O0 0000
1 1 1 X| X| X | X| X[ X]X]|X
parameter 7 6 | 5|43 2 1|10
FFFF
Rnn|Rnn|Rnn|Rnn|[Rnn|Rnn|Rnn|R 0000
1 1 : xIxIxIx!x!x!|x!|x nn|{Rnn|Rnn|Rnn|Rnn|Rnn|Rnn|Rnn
7 6 | 5|43 2 1|10
FFFF
64th R63|R63|R63|R63|R63|R63|R63|R63 0000
1 1 1 X| X | X | X| X[ X]X]|X
parameter 7 6 | 5|43 2 1|10
FFFF
65th G00|G00|{G00|{G00|G00|G00|G00|G00 0000
1 1 1 X| X | X | X| X[ X]|X]|X
parameter 7 6 | 5|43 2 1|10
FFFF
Gnn|{Gnn|Gnn|{Gnn|Gnn|Gnn|Gnn|Gnn 0000
1 1 1 X| X|X|X| X[ X]X]|X
7 6 | 5|43 2 1|10
FFFF
128th G63|G63|G63|G63|G63|G63|G63|G63 0000
1 1 1 X| X| X| X| X[ X]|X]|X
parameter 7 6 | 5|43 2 1|10
FFFF
129th B0O0 | B00 {BOO | B0O |B0OO | BOO | BOO |BOO 0000
1 1 1 X| X | X| X| X[ X]X]|X
parameter 7 6 | 5|43 2 1|10
FFFF
Bnn|Bnn|Bnn|{Bnn|Bnn|Bnn|Bnn|Bnn 0000
1 1 1 X| X| X|X| X[ X]X]|X
7 6 | 5|43 2 1|10
FFFF
192nd B63|B63|B63|B63 |B63|B63|B63 |B63 0000
1 1 1 X| X | X | X | X[ X]|X]|X
parameter 7 6 | 5|43 2 1|10 FFEE

This command is used to define the LUT for 12bit-to-24bit/16bit-to-24bit/18bit-to-24bit colour depth
conversions. (See also section 8.9)

192 bytes must be written to the LUT regardless of the colour mode. Only the values in Section 8.9 are
referred.

Description This command has no effect on other commands/parameters and Contents of frame memory. Visible
change takes effect next time the Frame Memory is written to.
X =don't care.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default Value
Default Power On Sequence Random values
SW Reset Contents of LUT protected
HW Reset Random values
| Legend |
| |
~EE i i
- | i
1¥ parameter RO0[15:0] !
: | 1
647 parameter R63[15:0] i < Display _-> i
65® parameter GOO[15:0] I i
Flow Chart : i < Action > |
128% parameter G63[15:0] b ]
129°® parameter BOO[15:0] b Mode ) |
: P <
192™ parameter B63[15:0] i _ /'Sf; (_11;];1‘1\ i
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7.2.24. Memory Read (2Eh)
2EH RAMRD (Memory Read)

D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 | B6 |B5|B4 |B3|B2|B1|B0| HEX

Command 0 1 1 X|X|X| X[ X|[X[X|X|]0o]O0o|1]0|2 |2 /|1]|0O0 2E
st
! 1 1 1 XXX X[ X[X[X|X[|X]|X]|X]|X|X|X|X[|X]|XXXX
parameter
nd 0000
2 1 : 1 D1|D1|D1|D1|D1|{D1|D1|D1|D1|D1|D1|D1|D1|D1|D1|D1
parameter 15|14|13|12|11 |10, 9| 8| 7| 6| 5|4 |3|2|1]|0 FEFE
0000
1 : 1 Dx | Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx|Dx
15|14|13(12|11 |10, 9| 8| 7| 6| 5|4 |3|2|1]|0 FEFE
TH 0000
(N+1) 1 : 1 Dn|{Dn|{Dn|{Dn|{Dn|Dn|Dn|Dn|Dn|Dn|{Dn|{Dn|Dn|Dn|Dn|Dn
parameter 15|14|13(12|11 |10, 9| 8| 7| 6| 5|4 |3|2|1]|0 FI.:.I.:F

This command is used to transfer data from frame memory to MCU. See section 9.1.

This command makes no change to the other driver status.

When this command is accepted, the column register and the page register are reset to the Start
Column/Start Page positions.

The Start Column/Start Page positions are different in accordance with MADCTL setting. (See 8.2.3)
Then D[15:0] is read back from the frame memory and the column register and the page register

Description incremented as in Table 8.2.3.
Frame Read can be stopped by sending any other command.
See section 8.1.5 “Display Module Data Colour Coding” for colour coding (24 bit cases), when there is
used 8 or 16 data lines for image data.
X =don't care.
L In all colour modes, the Frame Read is always 24 bit so there is no restriction on length of parameters.
Restriction . . .
Note — Memory Read is only possible via the Parallel Interface.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Contents of memory is set randomly
Default -
SW Reset Contents of memory is not cleared
HW Reset Contents of memory is not cleared
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7.2.25. Partial Area (30h)
30H PLTAR (Partial Area)
D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 XXX X|X|X|X|X|0]0O|1|12|0|]O0O|O|O]| 30
1st SR|SR|SR|SR|SR|SR|SR|SR
parameter ! ! ! XXX XXX XX 15/14|13|12|11|10| 9 | 8 0000
2nd SR|SR|SR|SR|SR|SR|SR|[SR| ...
013F
parameter | Lopon XXX XX X XX s s lalal2]1]o0
3rd ER|ER|ER|ER|ER|ER|ER |ER
parameter ! ! ! XXX XXX XX 15/14|13|12 11|10 9 | 8 0000
4th ER|ER|ER|ER|ER|ER|ER|ER| ...
013F
parameter | - Lopon XXX XX X XX s s ala]2]1]o0
This command defines the partial mode’s display area. There are 2 parameters associated with this
command, the first defines the Start Row (SR) and the second the End Row (ER), as illustrated in the
figures below. SR and ER refer to the Frame Memory Line Pointer.
If End Row>Start Row when MADCTL B4=0:-
Start Row :‘I;I: :'.: N
SR[15:0] i ERNN
I IIZ;;Z
E E [ Partial Area
ER[150] (] 717
End Row 0 HHE
If End Row>Start Row when MADCTL B4=1:-
End Row =+ 1: :'.::E::
[eRso) |
Description i 1
-+4 :

| SR[15:0] !
Start Row

[ Partial Area

4

If End Row<Start Row when MADCTL B4=0:-

End Row

ER[15:0] — 11

oL
[N
-TT

SR[15:0] |— h—i

Start Row

-4+

If End Row = Start Row then the Partial Area will be one row deep.

X =don't care.

Partial Area
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7.2.26. Vertical Scrolling Definition (33h)

33H VSCRDEF (Vertical Scrolling Definition)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 |B8 |B7 | B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X|X|X|X|X|0]|]O|]2|212|]0]O|1]|1| 33
1st 1 1 . xIxIxIxIx!x!lxl!x TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA 0000
parameter 15|14 | 13|12 |11 |10| 9|8
2nd 1 1 . xIxIxIxIx!x!xl!x TFA | TFA| TFA| TFA | TFA | TFA | TFA | TFA| ) /0
parameter 7|6 |5 |4a|3]|2]1]o0
3rd 1 1 . xIxIxIxIx!x!lxl!x VSA|VSA|VSA|VSA|VSA|VSA|VSA|VSA 0000
parameter 15|14 | 13|12 |11|10| 9|8
4th 1 1 . xIxIxIxIx!x!lxl!x VSA|VSA|VSA|VSA| VSA|VSA VSA|VSA| 1 10
parameter 7|65 |4a|3]|2]1]o0
5th 1 1 . x I x x| x| x| x| x| x|BFA|BFA|BFA|BFA|BFA|BFA BFA|BFA| o0
parameter 1514 13|12 |11 |10]| 9|38
6th 1 1 . x I x x| x| x| x| x| x|BFA|BFA|BFA|BFA|BFA|BFA BFA|BFA| ) 40
parameter 7|/6|5|4a|3|2]1]0
This command defines the Vertical Scrolling Area of the display.
When MADCTL B4=0
The 1st & 2nd parameter TFA[15...0] describes the Top Fixed Area (in No. of lines from Top of the
Frame Memory and Display).
The 3rd & 4th parameter VSA[15...0] describes the height of the Vertical Scrolling Area (in No. of lines of
the Frame Memory [not the display] from the Vertical Scrolling Start Address). The first line read from
Frame Memory appears immediately after the bottom most line of the Top Fixed Area.
The 5th & 6th parameter BFA[15...0] describes the Bottom Fixed Area (in No. of lines from Bottom of the
Frame Memory and Display).
TFA, VSA and BFA refer to the Frame Memory Line Pointer.
- (0.0
Description Top Fixed Area . % o
TFA[15:0] f——® ] jli* First Line Read from
{1 a0 Frame Memory
—r A=
-l 1T
Scroll Area <4 1] 1=
-L1 P [ -
11
'+ i
[BFALISO] ¥} :
Bottom Fixed Area - -
X =don't care.
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Restriction | SR[15...0] and ER[15...0] cannot be 0000h nor exceed 013Fh.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence SR[15...0] = 0000HEex ER[15...0] = 013F nex
SW Reset SR[15...0] = 0000 Hex ERJ[15...0] = 013F nex
HW Reset SR[15...0] = 0000 nex ERJ[15...0] = 013F pex
1. To Enter Partial Mode
| Legend |
! !
! Command | |
I !
|
i <_Display } i
! i
| <Action > |
» a
Frion | - (e )
: 1
i l/‘:equemn i
f Partial Mode 3 i \ transfer 4 !
. - athial Al0de . I
2. To Leave Partial Mode
Flow Chart

( Partial Mode _:D'

==

\ Parml Mode OFF

(Optional)

To prevent

| Tearing Effect
Image displayed

//"/ - Image Data B \\
D1[15:0].D2[15:0]. )
e

... Dn[15:0]

DISPON
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When MADCTL B4=1

The 1st & 2nd parameter TFA[15...0] describes the Top Fixed Area (in No. of lines from Bottom of the
Frame Memory and Display).

The 3rd & 4th parameter VSA[15...0] describes the height of the Vertical Scrolling Area (in No. of lines of
the Frame Memory [not the display] from the Vertical Scrolling Start Address). The first line read from
Frame Memory appears immediately after the top most line of the Top Fixed Area.

The 5th & 6th parameter BFA[15...0] describes the Bottom Fixed Area (in No. of lines from Top of the
Frame Memory and Display).

(0.0
Bottom Fixed Area —

Description BFA[15:0] - j;: :i:

S—k+
Ll
[ I

-

.-Lua ol

Scroll Area 4

First Line Read from
Frame Memory

TFA[15:0] B 11

Top Fixed Area

See also Section 8.2.2.2 for details of the Memory to Display mappings.

The condition is TFA+VSA+BFA = 320, otherwise Scrolling mode is undefined.

Restriction In Vertical Scroll Mode, MADCTL B5 should be set to ‘0" — this only affects the Frame Memory Write.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence | TFA[15...0] = 0000xex | VSA[15...0] = 0140 4ex | BFA[15...0] = 0000 ex
SW Reset TFA[15...0] = 0000 ex | VSA[15...0] = 0140 4ex | BFA[15...0] = 0000 pex
HW Reset TFA[15...0] = 0000 ex | VSA[15...0] = 0140 4ex | BFA[15...0] = 0000 pex
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Flow Chart

1. To enter Vertical Scroll Mode:

_______________

C Normal Mode --jl i Legend
- ]
i Command
]
|
" 1" & 2™ Parameter TFA[15..0] __—" Dispiay
" 3" & 4" Parameter VSA[15_0] _—~" < Action >

I
|
I
|
|
|
|
v 5
I P —
" 5" & 6" Parameter BFA[15. 0] _—" i Mode )
|
I
|
|
I
I
|
|
|

' 3 g Fg;queuti;ﬁ"‘\
/ transfer 4‘
I —

" P& X Pamameter SC[15.0] _—~—" | = TTTTTTTTTTTTTOC '
Y Redefines the Frame

" 3" & 4" Parameter EC[15.0] _—~" | Memory Window that

} the scroll data will be

| written to.
See Note 1
. | " 1" &2 Parameter SP[15..0] _——
required  / v
for non- § " ¥ &4 Parameter EP[15.0] __—— |
rolling 'I 4
scrolling MADCTL Optional — It may be
|, necessary to redefine
| the Frame Memory
— Parameter _— Write Direction.
A
RAMERW
/ Seroll Imag;\
| \ Data J
\ .
VSCRSADD
" 1¥ & 2™ Parameter VSP[15. 0] _—"
( Scroll Mode )
Note 1

The Frame Memory Window size must be defined correctly otherwise undesirable image will be
displayed.
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Flow Chart

2. Continuous Scroll:

_______________

™y

(_Scroll Mode )

_—" 1" & 2" Parameter SC[15.0] __——
" ¥ & 4" Parameter EC[15.0] _—~"

" " & 2™ Parameter SP[15.0] _—
.~ 3 & 4" Parameter EP[15.0] _—

RAMEW

i
E ( Mode )
i / Sequeutl;ff\,l
3 i

“Seroll Ima ge ™
Data

e

" 1" & 2 Parameter VSP[15.0] __—"

3. To Leave Vertical Scroll Mode:

- ™~
(_ ScrollMode )

- (Optional)
To prevent
Image displayed

NORON/PTLON

(Scroll Mode OFF )

Image Data

( DI[15:0]. D2[150]. >

~ ... Da[15:0] =
DISPON

Note2: Scroll Mode can be left by both the Normal Display Mode On (13h) and Partial Mode On (12h)
commands.
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7.2.27. Tearing Effect Line Off (34h)

34H TEOFF (Tearing Effect Line OFF)
D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ [ X[ X|X|X[|[X|X|X|X|0]0O|1]|1|]0|212]|O|O0O]| 34
Parameter | NO PARAMETER
This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
Description
X =don't care.
Restriction | This command has no effect when Tearing Effect output is already OFF.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence Off
Default SW Reset off
HW Reset Off
| Legend |
1 1
_ _ i Command i
(TE Line Output ON ) : i
e QuO [P 7
A4 ! - =
. o | < Display D |
ow Char !
¥ i <_Action > i
g . N 1 o
(_TE Line Output OFF ) L Moge ) |
1 . A |
! —_— I
i 7 §equeuti:11“\|i
i transfer I
PN 4
' :
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7.2.28. Tearing Effect Line On (35h)

35H

TEON (Tearing Effect Line ON)

D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10| B9 (B8 |B7 | B6 |B5|B4 |B3|B2|B1|B0| HEX

Command

0 1 | v+ | X[ X|X|X|X|X[|X|X|0]0O]212|1]|]0]2 0|12 35

Parameter

1 1 XXX XXX XXX X]|X[X|X]|X|X]|M] XX

Description

This command is used to turn ON the Tearing Effect output signal from the TE signal line. This output
is not affected by changing MADCTL bit B4.

The Tearing Effect Line On has one parameter which describes the mode of the Tearing Effect Output
Line. (X=Don't Care).

When M=0:

The Tearing Effect Output line consists of V-Blanking information only:

twc:l

Vertical Time
Scale

When M=1:
The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information:

ta

Vertical Time
Scale / \

Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.

X = don't care.

Restriction

This command has no effect when Tearing Effect output is already ON.

Register
Availability

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default

Status Default Value
Power On Sequence Off
SW Reset Off
HW Reset Off
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Flow Chart

(TE Line Output OFF )

(TE Line Output ON )

]
]
]
| [Command]
]
]
/P

.//S:équenrﬁf‘\

-\\ transfer ;
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7.2.29. Memory Access Control (36h)

36H MADCTL (Memory Access Control)

D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10|B9 | B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX

Command | O 1 |+ [ X|IX|X|X|X[X|X]|X|]0]|]0O|l212|1]0|1|1|0]| 36

Parameter 1 1 ) X| X | X | X|X]|X]|X]|X|D7|D6|D5|D4|D3|D2| X | X XX

This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.

Bit Description Comment
D7 Page Address Order

D6 Column Address Order
D5 Page/Column Order

D4 Line Address Order

D3 RGB/BGR Order

D2 Display Data Latch Order
D1 Switching between Segment outputs and RAM Don't care
DO Switching between Common outputs and RAM Don't care

e Bit D7 — Page Address Order
‘0’ = Top to Bottom (When MADCTL B7="0").
‘1’ = Bottom to Top (When MADCTL B7="1").

e Bit D6 — Column Address Order
‘0’ = Left to Right (When MADCTL B6="0").
‘1’ = Right to Left (When MADCTL B6="1").

e Bit D5 - Page/Column Order
‘0’ = Normal Mode (When MADCTL B5="0").

Description
P ‘1’ = Reverse Mode (When MADCTL B5="1").

Note: For Bits D7 to D5, also refer to Section 8.2.3 MCU to memory write/read direction.

e Bit D4 — Line Address Order
‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4=1").

e Bit D3 — RGB/BGR Order
‘0’ = RGB (When MADCTL B3="0").
‘1’ = BGR (When MADCTL B3="1").

e Bit D2 — Display Data Latch Data Order
‘0’ = LCD Refresh Left to Right (When MADCTL B2="0").
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").

e Bit D1 — Switching Between Segment Outputs and RAM
This bit is not applicable for this project, so it is set to ‘0’

e Bit DO — Switching Between Common Outputs and RAM
This bit is not applicable for this project, so it is setto ‘0’

X =don't care.
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B4 - Vertical Updating order
EI.=1—"{}" B4="17
Top Top-Left (0, 0) Top-Left (0.0) | TopLeR(0.0) |
emory (e:.;un le)™ | dlspla} memory  (example) display
Sent First (1 [Sent Last 320) >
Sant Ind +
Sent 3rd H
i :
! Sent 3rd
¥ Sent 2nd
Sent last (320) 7 Sent Firzt (1]
B3=" 0" B3-RGB-BGR Order 53="1"
® @ DriverIC Driver IC {8
SIG1 S|G2 ..51G240 SIG1 SIG2.........51G240
v | +
SI SI62 . 81G240 Sl e 51G240
REGBIRGB REH BEGRJBEER B ER
REBJRGE REH BERJBER BER
o LCD panel LCD panel
Description B2 - Horizontal Updating order
B2="0" display B2="17 display
Top-Left (00) [ | Top-Left (0.0)
2 ERE
[ Top-Left (0.0) [ . ‘ ‘ ) | TopLefi (00) = ' [
Memory MEeMory
Note: Top-Left (0,0) means a physical memory location.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 0000 0000Hex
SW Reset No Change
HW Reset 0000 0000 Hex
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_______________

MADCTL

1¥' parameter
B[7:0]

Flow Chart
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7.2.30. Vertical Scrolling Start Address (37h)

37H VSCRSADD (Vertical Scrolling Start Address)
D/CX | RDX | WRX [B15/B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X|X[X[|X|X|X|X|X|]Oo|lO|2|1]0|2|2|1| 37
1st 1 1 . xIxIx!xIx!|x!xl!x VSP|VSP|VSP|VSP|VSP|VSP |VSP|VsP 0000
parameter 15|14 |13 |12 |11|10]| 9|8
2nd 1 1 , s x Ux s x| x| x| x [vsP|vsp|vsp|vsp|vsp|vsp|vsp|vsp 0'1':;':
parameter 7|65 |4|3|2]1]o0
This command is used together with Vertical Scrolling Definition (33h). These two commands describe
the scrolling area and the scrolling mode.
The Vertical Scrolling Start Address command has one parameter which describes the address of the
line in the Frame Memory that will be written as the first line after the last line of the Top Fixed Area on
the display as illustrated below:-
When MADCTL B4=0
Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP='3".
{g_c& Memory Pointer (B4=0) Display
Ll | ]
Line Pointer ._} 4. L .
VSP[15:0] —=r# i [ ]
R A : : |
B o : E -
B, e R
ST ' h
(0.319) "
Description | ywhen MADCTL B4=1
Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 320 and VSP='3".
0.9 Memory  pointer (B4=1)
LN I BT
N il 318
— ] I TV -
Line Pointer _ii :“ 5 i
[ vsp(1s0] |==r RN 2 :
Zr] 1 1 I .
i [] L
0319 % '
Notes:
When new Pointer position and Picture Data are sent, the result on the display will happen at the next
Panel Scan to avoid tearing effect.
VSP refers to the Frame Memory line Pointer.
X =don't care
Since the value of the Vertical Scrolling Start Address is absolute (with reference to the Frame Memory),
Restriction | it must not enter the fixed area (defined by Vertical Scrolling Definition (33h) — otherwise undesirable

image will be displayed on the Panel.
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 0000Hex
Defauilt SW Reset 0000+ex
HW Reset OOOOHEX
Flow Chart | See Vertical Scrolling Definition (33h) description.
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7.2.31. Idle Mode Off (38h)

38H IDMOFF (Idle mode off)

D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX

Command | O 1 | ¢+ | X|IX|X|X|X|X|X|X|0|0]2|12|1(0]0|0]| 38

Parameter | NO PARAMETER

This command is used to recover from Idle mode on.
In the idle off mode, LCD can display maximum 16,777,216 colours.
Description | See also section 8.6.2.

X =don't care.

Restriction | This command has no effect when module is already in idle off mode.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
SW Reset Idle Mode Off
HW Reset Idle Mode Off
| Legend |
_ ! |
i Idle on mode ‘\ i Command i
S ! |
! [P 7|
I - ]
IDMOFE i < Display D i
! ]
Flow Chart ¢ i < Action > |
Idle off mode ™, b i
< - Owese )
- ]
! S
i / Sequ—eunal\\i
4
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7.2.32. Idle Mode On (39h)
39H IDMON (Idle mode on)
D/CX | RDX | WRX |B15|B14|B13|B12|B11|B10/ B9 | B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ | X|X[X[X|X|X|X|X|]0o|lO0O|1|1]1|0]|0O]|1]| 39
Parameter | NO PARAMETER
This command is used to enter into Idle mode on.
In the idle on mode, colour expression is reduced. The primary and the secondary colours using MSB of
each R, G and B in the Frame Memory, 8 colour depth data is displayed.
(Example)
memory display
o Memory contents vs Display Colour
Description R7R6 R5 RAR3R2R1R0 | G7 G6 G5G4 G3 G2G1 GO | B7 B6 B5 B4 B3 B2 B1 B0
Black OXXXXXXX OXXXXXXX OXXXXXXX
Blue OXXXXXXX OXXXXXXX IXXXXXXX
Red IXXXXXXX OXXXXXXX OXXXXXXX
Magenta IXXXXXXX OXXXXXXX IXXXXXXX
Green OXXXXXXX IXXXXXXX OXXXXXXX
Cyan OXXXXXXX IXXXXXXX IXXXXXXX
Yellow IXXXXXXX IXXXXXXX OXXXXXXX
White IXXXXXXX IXXXXXXX IXXXXXXX
See also section 8.6.2.
X =don't care.
Restriction | This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
SW Reset Idle Mode Off
HW Reset Idle Mode Off
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) | Legend |
Idle off mod ! ?
Ciinl §=—}
v §
[ mmon | | < Display ) |
Flow Chart ¢ _ E < Action> i
W, | ((Mode ) !
i I//F;_ec;Lgl;tia]'\. i
E \H-Ifnsfer i
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7.2.33. Interface Pixel Format (3Ah)

3AH COLMOD (Interface Pixel Format)
D/ICX | RDX | WRX |B15/B14|B13|B12|B11|B10|B9 | B8 |B7 |B6|B5|(B4|B3|B2|B1|B0| HEX
Command 0 1 1 X X|X|X|[X|[X[X|{X|]0|O0o|1]|1|1]|]0|12]|O 3A
011,
101,
Parameter 1 1 1 X|X|X|X|X|[X|X|X|X]|X]|X]|X]|X|D2|D1|D0 110
111
This command is used to define the format of RGB picture data, which is to be transferred via the MCU
Interface. The formats are shown in the table:
Control Interface Colour Format D2 D1 DO
Not Defined 0 0 0
Not defined 0 0 1
Not defined 0 1 0
Description 12 bit/pixel 0 1 1
Not Defined 1 0 0
16 bit/pixel 1 0 1
18 bit/pixel 1 1 0
24 bit/pixel 1 1 1
Note: In 12, 16 & 18 Bit/Pixel modes, the LUT is applied to transfer data into the Frame Memory.
X =don't care.
Restriction | There is no visible effect until the Frame Memory is written to.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 24 bit/pixel
Default SW Reset No Change
HW Reset 24 bit/pixel
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" Legend |
(16 Bit/Pixel Mode ) | |
] vy
COLMOD . < Display ) |
Flow Chart Cl‘b i i
— Qe
(18 Bit/Pixel Mode ) | Sequential™ |
i '\.hﬁinsfer i
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7.2.34. Read ID1 (DAh)

DAH RDID1 (Read ID1
D/ICX | RDX | WRX |B15/B14|B13|B12|B11|B10|B9 | B8 |B7 |B6|(B5|(B4|B3|B2|B1|B0| HEX
Command | O 1 XX | X[ X[ X|X]|X|X|1|12|0|1|1[0|1]|0]| DA
1st
1 | 1 1 [ X | X | X[ X[ X[ X]|X|X[X|X[|X|X]|X|X|X|X]| X
parameter
2nd
1 1 1 | X[ X[ X[ X ]| X | X ]| X | X[ XX]XX[XX]|XX]|XX]| XX | XX | XX XX
parameter
This read byte identifies the LCD module’s manufacturer.
Description
X = Don't care
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence XXHex
Default
etad SW Reset XXex
HW Reset XXHEX
| Legend |
H 1
| ;
] P 7|
Read ID1 ; &
| Host i < Display ) i
3 Display i !
Flow Chart o DummyRead | < Action > |
! 1
Y i Ty
! Mode )
/ Send 2™ Parameter / ! \ - '
| _ 1
i //S‘equentl 11\\] i
transfer I
A4
. _i
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7.2.35. Read ID2 (DBh)

DB H RDID2 (Read ID2
D/CX | RDX | WRX |B15(B14|B13|B12|B11|B10| B9 |B8 |B7 |B6 |B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | ¢+ [ X[ X|X[|X|X|X|X|X|1]12]0|212|12|0|1|1| DB
1st
1 | 1 1 [ XX | X[ X[|X[X]|X]|X|X|X[X[|X]|X]|X|X[|X] X
parameter
2nd 80
1 1 1 XX | X| X[ X]|X[X]|X]|1|V6|V5(V4|V3|[V2|Vl|VO| ..
parameter
FF
This read byte is used to track the LCD module/driver version. It is defined by display supplier (with
end customer’s agreement) and changes each time a revision is made to the display, material or
construction specifications. See Table:
ID Byte Value V[6...0] | Version Changes
Description 80h
81h
82h
83h
X =Don't care
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence See Description
SW Reset See Description
HW Reset See Description
| Legend |
| 1
i Command i
=] e 7
Read ID2 _ : /o
Display i !
Flow Chart /~ Dummy Read ) i < Action_> i
y I N
1L Mod |
/ Send 2* Parameter / : o !
| e ——— 1
i [/ Sequmrial\\li
i transfer I
P}
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7.2.36. Read ID3 (DCh)

DCH RDID3 (Read ID3
D/ICX | RDX | WRX (B15|B14|B13|B12|B11|B10|B9 |B8 |B7 |B6 |{B5|B4|B3|B2|B1|B0| HEX
Command | O 1 | v+ | X[ X|X|X|X|X|X|X|1]1|]0|1|1|1]0|0]| DC
1st
1 | 1 1 [ X | X | X[ X[ X[ X]|X|X[X|X[|X|X]|X|X|X|X]| X
parameter
2nd
1 1 1 | X[ X[ X[ X ]| X | X ]| X | X[ XX]XX[XX]|XX]|XX]| XX | XX | XX XX
parameter
This read byte identifies the LCD module/driver.
Description
X = Don't care
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence XXHex
Defauilt SW Reset XXnex
HW Reset XXHEX
| Legend |
' i
| |
! ]
[Resdms | i
Dlspl'n i <D1‘39]~"}'_} i
I
Flow Chart _ Dummy Read /" i _ !
i < Action > |
A | I's \1 !
/Smd L'ndParametH/ i (_ Mode Mode I
! I
i I/ ‘;equenna\\
i transfer
| %l
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8. Functional Description

8.1. CPU Interface

8.1.1. Parallel Interface

MC2PA8201 uses 11-wires 8-data parallel interface (16/8X = Low) or 19-wires 16-bit parallel interface (16/8X = High). The
chip-select CSX (active low) enables and disables the parallel interface. RESX (active low) is an external reset signal.
WRX is the parallel data write, RDX is the parallel data read and D[7...0] or D[15...0] is parallel data.
The Graphics Controller Chip reads the data at the rising edge of WRX signal. The D/CX is data/command flag. When D/CX
="1", D15 (or D7) to DO bits are display RAM data or command parameters. When D/CX = "0" D15 (or D7) to DO bits are
commands.

8.1.1.1. Write Cycle/Sequence

The write cycle means that the host writes information (command or/and data) to MC2PA8201 via the interface. Each write
cycle (WRX high-low-high sequence) consists of 3 control (D/CX, RDX, WRX) and 8 (D[7...0]) or 16 (D[15...0]) data signals.
D/CX bit is a control signal, which tells if the data is a command or a data. The data signals are a command if the control
signal is low (= ‘0’) and vice versa it is data (= ‘1’).

The write cycle is described in the following figure.

PRl RN PRaiN
’ \ ’ \ ’ S
/ \ ! \ I \
T l \ 1 T Y/ v
WRX I 1 ' 1 ' [
' 1 ] 1, 1
D[7...0] \ / T 1 " 1 !
or A l’ 1 ] \ I’
D[15...0] \\\ , v , v /
~_7 ~_’ ~_7
The host starts to control MC2PA8201 reads The host stops to control
D[7...0] or D[15...0] lines D[7...0] or D[15...0] D[7...0] or D[15...0] lines
when there is a falling edge lines when there is a
of the WRX rising edge of WRX

Note: WRX is an unsynchronized signal (It can be stopped).
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Parallel I/F Write Sequence - Example

| CSX | g /
| RESX |
E | D/CX | / K
| WRX I N s G
| RDX | ~K
[ ous.o0  —<Tmar > > _

] BT15...0] Command Tommand N\ Vo
={| (MCU to LCD) I < Address H Data J/ AN

BII5... 0] Hi-Z
E{I (DIC to MCU) I_ __________________________
a
3
H

Signal on D[15...0], D/CX. RDX and WRX
lines during CSX="H" are ignored.

8.1.1.2. Read Cycle/Sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from MC2PA8201 via interface. The
display with MC2PA8201 sends data (D[7...0] or D[15...0]) to the host when there is a falling edge of RDX and the host reads
data when there is a rising edge of RDX.

The RDX cycle is described in the following figure.

7S > N
’ \ ’ \ ’ S
/ \ ! \ 1 \
T l \ 1 T Y/ v
RDX I 1 ' 1 ' [
1 1 ] | I
D[7...0] \ / T 1 " 1 !
or A l’ 1 ] \ I’
D[15...0] ‘\\ , v , v /
~_7 ~_’ ~_7
MC2PA8201 starts to control The host reads MC2PAB8201 stops to control
D[7...0] or D[15...0] lines D[7...0] or D[15...0] D[7...0] or D[15...0] lines
when there is a falling edge lines when there is a
of the RDX rising edge of RDX

Note: RDX is an unsynchronized signal (It can be stopped).
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Parallel I/F Read Sequence - Example
| CSX | '\ /
| RESX |
g I D/CX ] / K
81w T \ / 4
RDX T\
Command Dummy Read
| D[15...0] I < Address >_< Data >_< Data >_C
5{ DI 0] Tommand __Hz
T | (MCU to LCD) I ( Address >
IR S D G D
2 DIC to MPU Data Data
; Signal on D[15...0], D/CX. RDX and WRX lines
during CSX="H" are ignored.

Note: Read Data is only valid when D/CX input is set High, if D/CX is set Low during read then Driver

Data line will be High Impedance.
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8.1.2. MC2PA8201 Data Transfer Break

If a 1 or more parameter command is being sent and a break occurs sending before the last parameter of the command and if
the host then sends a new command rather than re-transmitting the parameter that was interrupted, then the parameters that
were successfully sent are stored and the parameters after the break occurred is rejected if there is a new command as

shown in the following example:-

Without break

| Command1 |—»] Parameter 1

—» Parameter2 |—®»] Parameter3 |

With break

Ignored parameters
A

| command1i |—®»| Parameter1
Store to register

Parameter 2 l
P! The old value is kept

’! The old value is kept

Parameter 3 _i

L.ontheregister ] |, outheregister |
Parameter
Break
—> for
Command 2
Command 2

Break can be e.g. another command or noise pulse.
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8.1.3. MC2PA8201 Data Transfer Pause

CSX v LT | £
I RESX I
=] S XX
WRX | AT T | £
RDX
Command/Parameter Pause Command/Parameter

— e XX e >
— o XX e >/
— o XX >
— e XX e >/
—en XX e >/
— o XX e >/
— o XX D>/
— o XX e >/
— o XX >/
— o XX e >/
— o XX e D>/
— s XX e >/
— o XX >/
— 2 XX o>/
— o XX >/
— e XX D>/

This applies to the following 4 conditions:
1. Command-Pause-Command
2. Command-Pause-Parameter
3. Parameter-Pause-Command
4. Parameter-Pause-Parameter
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8.1.4. MC2PA8201 Data Transfer Mode

MC2PA8201 has four colour modes for transferring data to the display RAM. These are 12-bit colour per pixel, 16-bit colour
per pixel, 18-bit colour per pixel and 24-bit colour per pixel. The data format is described for each interface. Data can be
downloaded to the Frame Memory by 2 methods.

8.1.4.1. Method 1

The Image data is sent to the Frame Memory in successive Frame writes, each time the Frame Memory is filled, the Frame
Memory pointer is reset to the start point and the next Frame is written.

Start Stop
St&r;;;arme Image Data Image Data Image Data Any
Writey Frame 1 Frame 2 Frame 3 | "~ Command

8.1.4.2. Method 2

Image Data is sent and at the end of each Frame Memory download, a command is sent to stop Frame Memory Write.
Then Start Memory Write command is sent, and a new Frame is downloaded.

Start Stop
St&g;;arme Image Data Any S’a;:i?e Image Data Any Any
. y Frame 1 Command . y Frame 2 Command | T Command
Write Write

Note:

1. These apply to all Data Transfer Colour modes on Parallel interface.

2. The Frame Memory can contain both odd and even number of pixels for both Methods.
stored in the Frame Memory.

Only complete pixel data will be
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8.1.5. MC2PA8201 Data Colour Coding
8.1.5.1. 8DatalLine Parallel
8.1.5.1.1. 12 bit/pixel (R 4-bit, G 4-bit, B 4-bit), 4,096 colours

J

16/8X

CSX

RESX

il

D/CX

WRX

N
N
N

Y
o
x

J

(63}

N

= N

Pixel n Pixel n+1

N

| LUT 12 bit to 24 bit |
1

FE TR TR

.. J Frame Memory

Note: The Data order is as follows, MSB = D7, LSB = DO and Picture Data is MSB = Bit3, LSB = Bit0 for Red,
Green and Blue data.
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8.1.5.1.2. 16 bit/pixel (R 5-bit, G 6-bit, B 5-bit), 65,536 colours

J

16/8X

CSX

RESX

il

D/CX

WRX

I
N
I
I

RDX

O
3

W)
o

lw)
R

O
N

O

| v | e ool — o2 >—
| o | < o> — I —e2e > —
[ > [ — = >y @&
[ = | —<a > G @

Pixel n Pixel n+1

LUT 16 bit to 24 bit

Frame Memory

Note: The Data order is as follows, MSB = D7, LSB = DO and Picture Data is MSB = Bit5, LSB = Bit0 for
Green data and MSB = Bit4, LSB = Bit0 for Red and Blue data.
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8.1.5.1.3. 18 bit/pixel (R 6-bit, G 6-bit, B 6-bit), 262,144 colours

J

16/8X

CSX

RESX

il

D/CX

WRX

I
N
I
I

RDX

O
3

w)
S

O
N

Pixel n Pixel n+1

S

LUT 18 bit to 24 bit

o ¢ ! ¢ ! ¢ '2 Frame Memory

Note: The Data order is as follows, MSB = D7, LSB = DO and Picture Data is MSB = Bit5, LSB = Bit0 for
Red, Green and Blue data.
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8.1.5.1.4. 24 bit/pixel (R 8-bit, G 8-bit, B 8-hit), 16,777,216 colours

16/8X

J

O
)
x

RESX

i

D/CX /

:
_’

L+ L4+ L & L 2

W)
(3]

lw)

O
N

Pixel n Pixel n+1

Frame Memory

N e

Note: The Data order is as follows, MSB = D7, LSB = DO and Picture Data is MSB = Bit7, LSB = BitO for
Red, Green and Blue data.
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8.1.5.2. 16. Data Line Parallel
8.1.5.2.1. 12 bit/pixel (R 4-bit, G 4-bit, B 4-bit), 4,096 colours

:

16/8X

(9]
0
x

RESX

il

D/CX

3
.’

RDX

I
it
s
i
i

O
=
N

II
=
w

O
=
=

O
=

PrlIN] W] O ~ o

Bit 8

Pixeln\‘ Pix11|n+1 A/Pixe n+2

LUT 12 bit to 24 bit

Lt [

Note: The Data order is as follows, MSB = D15, LSB = DO and Picture Data is MSB = Bit3, LSB = Bit0 for
Red, Green and Blue data.
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8.1.5.2.2. 16 bit/pixel (R 5-bit, G 6-bit, B 5-bit), 65,536 colours

16/8X

:

CSX

RESX

il

D/CX

X
N
X

RDX

AIEIEIEIE
l':l\J(AJ-h(ﬂ

w)
=
o

Bit 8

Pixeln\‘ Pix11|n+1 A/Pixe n+2

LUT 16 bit to 24 bit

|
S [

Note: The Data order is as follows, MSB = D15, LSB = DO and Picture Data is MSB = Bit5,
LSB = Bit0 for Green data and MSB = Bit4, LSB = Bit0 for Red and Blue data.
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8.1.5.2.3. 18 bhit/pixel (R 6-bit, G 6-bit, B 6-bit), 262,144 colours

[ sesx ]

| csx |

[ RrREsx ]

[ oiex | /

Cwrx ] L4 4 L4 L4
RDX

Bit 8

= N w N ol ~

Pixel n Pixel n+1

LUT 18 bit to 24 bit

R L [

Note: The Data order is as follows, MSB = D15, LSB = DO and Picture Data is MSB = Bit5,
LSB = Bit0 for Red, Green and Blue data.
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8.1.5.2.4. 24 bit/pixel (R 8-bit, G 8-hit, B 8-hit), 16,777,216 colours

:

16/8X

CSX

RESX

il

D/CX

X
N
X

RDX

2B
= |

v}
=
w

O
=
=

w)
=
o

PrlIN] W] RO ~

Pixel n Pixel n+1

Note: The Data order is as follows, MSB = D15, LSB = DO and Picture Data is MSB = Bit7,
LSB = Bit0 for Red, Green and Blue data.
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8.2. Display Data RAM

8.2.1. Configuration

The display data RAM stores display dots and consists of 1,843,200 bits (240x24x320 bits).

There is no restriction on access to the RAM even when the display data on the same address is loaded to DAC.

There will be no abnormal visible effect on the display when there is a simultaneous Panel Read and Interface Read or Write
to the same location of the Frame Memory.

| MPUinterface |

| Look-uptable |

| Column counter |
' Panel Side

240 x 320 x 24bit
Frame memory

Ifterface side \

Line latch (240ch)

¢¢¢¢¢¢¢¢¢¢¢¢¢¢

Colour Inversion

¢¢¢¢¢¢¢¢¢¢¢¢¢¢

DAC

¢¢¢¢¢¢¢¢¢¢¢¢¢¢

Amp (240ch)

1a1uno9d abedq
Jawiod aul
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8.2.2. Memory to Display Address Mapping

8.2.2.1. Normal Display On or Partial Mode On, Vertical Scroll Off

In this mode, content of the frame memory within an area where column pointer is 0000h to 00EFh and page pointer is
0000h to 013Fh is displayed.

To display a dot on leftmost top corner, store the dot data at (column pointer, page pointer) = (0,0).

8.2.2.1. Normal Display On or Partial Mode On, Vertical Scroll Off

ELEE

of lof |o
sLIsLE
02

m m| (m

O (M| |m

j g jm
|ox]oy

_aag

oofo1 03] 04] 0Z 00]o1]02]03]04] [ox]oy|oz
10f11]12]13 1v[1z [oih >[10]11]12] 13 1v]1z
o2h 20] 21] 22 2Y] 2z [ozn p|20]21] 22 2Y] 2z
30]31 3|3z 30]31 3|3z
| 40| 47 [ 40| 47
52 52
w . — w . —
N | 240 x 320 x 24bit R | 240 x 320 x 24bit
(=) (=]
=< | I :||] I I
o | Frame memory | o | LCD panel |
7] — [%2] M
uo | uo |
vo|vi | vo|vi |
wofwilw2) 1 wolwilw2 1
x0] x1] x2| x3 XZ [zony [ xof x1] x2] x3 XZ
yo|vi|v2|y3 YY|YZ [zEp [yolyi[v2]y3 YY|YZ
20| z1] z2| z3] z4] [zx]zy|zz waeny |20l z1[z2]z3| 74| _ _ [zx]zv]zz
7
—
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8.2.2.2 Vertical Scroll Mode

There is a vertical scrolling mode, which are determined by the commands “Vertical Scrolling Definition” (33h) and “Vertical
Scrolling Start Address” (37h).

Example 1
TFA=2, VSA=318, BFA=0 when MADCTL Bit B4=0

_8 g g g = o0 g
= 00Jo1Jo2]o03]04] [oxJoy]ozKoon ooJo1Joz2]o3oa] — _ JoxJoyJozKoaon
g { 10f11]12]13 1v|1zKaih [10]11]12]13]  _ _ _ _ | 1v[1zKain
2 /[20]21]22 2|2z 30[31]32 MEA €
S 3031 3Y|3z 40] 41 4Y|4z 0
40 £ Scroll ﬂ Z §
57 pointer 6Z -
o |1 240 x 320 x 24bit o il | 240 x 320 x 24bit B 3
g | | | [
=< | Frame memory | | LCD panel | > W
2\ [oo] I [Vo] 2
» volvi | wolw1] 1| 3
wolw1|w2 1 xo[x1|x2 1) @
xo[x1]x2]x3 XZ vo|vi]y2]y3 vzKi
vo[vi|y2]vy3 YY]yz z0|z1|z2]z3 zY|zz
\ lzo]z1[z2|z3|z4] _ _|zx]zv]|zzZ 20| 21]22[23]24] _ _ [2x]2v]2z
Example 2
TFA=2, VSA=316, BFA=2 when MADCTL Bit B4=0
_8 g g g =5 i o
2 00Joilo2]03l04] [oxJoy]oz ooJoiJoz]o3loa] — _ JoxJovJoz
3 10f11]12]13 1v[1z [10f11]12[13]  — _ _ — Jiv]az]
2 /120]21]22 2|2z 30[31] 32 3v|3zK
S 30|31 3Y|3z 40] 41 4Y|4z 7
%) ﬂ ﬂ Scroll ﬂ Z §
o 57 pointer 6Z -
e |1 240 x 320 x 24bit | =03h I 240 x 320 x 24bit T 3
2 < | | [
]
S - Frame memory - LCD panel | > w
o | Juo VO 12
o vo|vi wolw 1l | 3
S wolwi{w?2 | X0[x1]x2 1| @
3_ xo|x1|x2]x3 XZ [20]21[22]23]  _ _ _ _ _ __22_”
x { vo[vily2]v3 YY[vyz vo|vi|y2]Y3 YY[YZ
o zofz1|z2]|z3[z4] _ _[zx]zv]zz zo{za]z2]|z3[za] _ _ |zx|zY]zzfy3en
[}
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Example 3
TFA=2, VSA=316, BFA=2 when MADCTL Bit B4=0
::?. { o0]o1]02]03]oa] ~~ ToxJoyJozK aoh oo0Jo1]o02]03Joa] ~~ [oxJov]ozK con
2 10 11]12]13 1v|1zK a1h [10]12[12]23] ] 1v[1zK o1h
o /202122 2Y|2z 505152 5Y| 5z
8 3031 3Y[3z 60 | 61 6Y| 62 o
4—0 £ Scroll 70 E g
o ] | 5Z] pointer 1 | 8Z] =
s || 240 x 320 x 24bit A el 240 x 320 x 24bit : =
(8}
o < I I I I "
3 '_ Frame memory : I"] '_ LCD panel : > w
w uo I X0 1 @
S VO | VI | 20 21 1| 3
S wo[wi|w2 ! 30[31]32 ] o
> xo| x| x2] x3 xzK1anh [40]41[42]43] __[4z[yaon
2 { vo|vi|y2]v3 YY | vzK1zEh] vo|vi[v2]y3 vy [ vzKi3En
2 o|n|z|z3|za]____ |[zx]zv][zzKsaen wlnlz|zz|z]_ ___[zx]zv]|z
(8}

Note: When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)#320, Scrolling Mode is undefined.
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8.2.2.3. Vertical Scroll example
8.2.2.3.1. Case 1: TFA+VSA+BFA<320
N/A. Do not set TFA+VSA+BFA<320, unless unexpected picture will be shown.
8.2.2.3.2. Case 2: TFA+VSA+BFA=320 (Rolling Scrolling)
Example 2-a. When TFA=0, VSA=320, BFA=0 and VSCRSADD=40.
MADCTL parameter B4 = “1"
;{L:ILT lrnﬁ%_:i_cgl_ni Display
" | me Waxis (0.0
|Axis (0,0) i Pomter i . x5 (0.0)
i i
1 1
i N ‘Il'——:;_{_a-f"'f' N T,
[vscasann {2 Q v a
I 1
| ]
Frame e ; Display
Memory
MADCTL parameter B4 = “0"
Memory [ Physical | —
Physical ! Lime ! Display
|Ais (0.0) : Pomter ! [oas (0.0)
| 1 |
Cend
VSCRSADD =N [T YT —"
CHATTm
1 1
(. g
Frame Display
Memory
VSCRSADD
Display
lAsas (0,0)
T
"‘—-\__\_\__\_‘ *r -
Display
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Example 2-b. When TFA=30, VSA=290, BFA=0 and VSCRSADD=80.

MADCTL parameter B4 = “0"

F‘{emm’}' Physical Asis [ Physical | isplay
00 , J Line | Axis (0.0}
/ Pointer | K
i 1
|

= B
—=1NC [ [« 3~ :L:::=_:::_____¢___Z'__ T _TFA |
VSCESADD S 2_7 T y

MADCTL parameter B4 =~1"
femory Physical Axis| [~ Pieical
(0.0) ]

VECRSADD | |21 ; i
Eﬂ —
L, 1

Frame Display
VSCRSADD

l,\{nr_v Physical Axis| T~ “Physieal | Diisplay
(0.0) Line | |Axis (0.0)
! Pointer |
’ !
]
] B
NG X
! P B
weRsan L AN B P e T
L | .
L, |
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8.2.3. MCU to memory write/read direction

The data is written in the order illustrated above.

Data stream from MCU is like this figure

written is controlled by “Memory Data Access Control” Command, Bits B5, B6, B7 as described below.

MADCTL

Virtual (0.0) when
85don’t care.
B6="0",B7="1"

Virtual (0,0) when
BS=don’t care,

{0.0) whan
B5=don’t care,
Ll

WVirtu:

Physical Colurmn
Pointer

Physical
axes

(0,319) 239,319)

< Nireual (0.0) when
B5=dont care,
= i

B5 B6 B7 CASET PASET

0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer

0 0 1 Direct to Physical Column Pointer Direct to (319-Physical Page Pointer)

0 1 0 Direct to (239-Physical Column Pointer) Direct to Physical Page Pointer

0 1 1 Direct to (239-Physical Column Pointer) Direct to (319-Physical Page Pointer)

1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer

1 0 1 Direct to (319-Physical Page Pointer) Direct to Physical Column Pointer

1 1 0 Direct to Physical Page Pointer Direct to (239-Physical Column Pointer)
1 1 1 Direct to (319-Physical Page Pointer) Direct to (239-Physical Column Pointer)

For each image orientation, the controls for the column and page counters apply as below: -

Table 8.3.3

The Counter which dictates where in the physical memory the data is to be

Condition

Column Counter

Page Counter

When RAMWR/RAMRD command is accepted.

Return to “Start Column”

Return to “Start Page”

Complete Pixel Read/Write action

Increment by 1

No change

The Column counter value is larger than “End column.”

Return to “Start Column”

Increment by 1

The Column counter value is larger than “End column” and the Page

counter value is larger than “End page”.

Return to “Start Column”

Return to “Start Page”

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction set by
MADCTL bits B7, B6 and B5. The write order for each pixel unit is

D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R7 | R6 | R5 | R4 | R3 | R2 | RL | RO | G7 | G6 | G5 | G4 | G3 | G2 | G1 | GO | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
One pixel unit represents 1 column and 1 page counter value on the Frame Memory.
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The resultant image for each orientation setting is illustrated below:

Image in Frame Memory B5 | B6 | B7
Normal
Memory(0, —7-BJ—’
Command(O0, Dispaly 0 0 0
Y-Invert
Memory(0, —»
0 0 1
Command(0,0-» (B >
X-Invert
Memory(0, —» <+ Command(0,0
0 1 0
X-Invert+Y-Invert
Memory(0, —»
0 1 1
<+ Command(0,0
Exchange Row-Column
Memory(0, —7|_B_|
1 0 0

12
Command(O, 2
y

Exchange Row- Cqumn+X Inv9rt(270 deg rotation)
Memory(0, —> A A |—F—
'E A 1|of1
g 2 1

Command(O, _’_sz

Exchange Row-Column+Y-Invert(90 deg rotation)

Memory(0, —>| |. <+— Command(0,0
JF_‘,

Y
Exchange Row-Column+X-Inv
Memory(0, —>El = 4 &

Apdsig
o

ert+Y-Invert

Dizbs

;|_R_ <«— Command(0,0
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Example for rotation with B7, B6 and B5
This example is using following values: start page = 0, end page = 40, start column = 0 and end column = 20
=> commands: page address set (0, 40) and column address set (0, 20).

The sent figure is as follows and its sending order is as follows.

Written image and direction fromthe host to the frame memory
Writing direction Image from the host
Start >
- Start page = 0
el - — .
/—>
-7 end page = 40
P A
End Start column = 0, End column = 20

Image position on the frame memory with B7 = 0/1, B6 =0/1 and B5=0

Memory Memory

location location
(0, 0) [ _FRAME MEMORY (0, 0) [ _FRAME MEMORY

~© © o o

S« H =3 -

Lol Sw L]l 5w

2olig e |53

gwllw g lew

ERRS I solz .

8 g Sal g :

[} Q [} Q .

FalZ9o il I

[ ® [P ®

_ 012345..... 239 _ 012345..... 239

B7=0 Memory location B7=1 Memory location
BG:O 012345 239 BG:O 012345 239
B5=0 Column couﬁtlelrl(i36=0) B5=0 Column couﬁt-elr-(i36=0)

Memory Memory

location location
(0, 0) [ _FRAME MEMORY (0, 0) [ _FRAME MEMORY

O o o o

S« H =3 -

Lol Sw L]l 5w

2olig e |53

Swllw g |lew

e selz

o £ Sm| E

[} Q [} Q .

Fal=9o il I

[ ® [P ®

_ 012345..... 239 _ 012345..... 239

B7=0 Memory location B7=1 Memory location
BG:l 239 543210 BG:l 239 543210
B5=0 Colun‘-lr-\ lc-olunter(BG=1) B5=0 Colun‘-lr;lclolunter(86=1)
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Written image and direction fromthe host to the frame memory
Writing direction Image from the host
Start >
- Start page = 0
el - — .
¢/—>
-7 end page = 40
DA
End Start column = 0, End column = 20

Image position on the frame memory with B7 =0/1,B6 =0/1and B5=1

Memory Memory
location location
(O, O)M FRAME MEMORY (O, O)” FRAME MEMORY
Iolss Lelss
22lE2 il -
Lwl|ll8w 2 ]18w
52 Sw]|> -
<} S a<x|o :
8 £ Sm| E
(3] () (3] ~ (TR
Fal*g Sl
o » ™ Qo ™
B7=0 0]’142345......239 B7=1 012345“....239
emory location Memory location
B6=0 B6=0
_ 012345..... 239 _ 012345..... 239
B5=1 Column counter (B6=0) B5=1 Column counter (B6=0)

Memory Memory
location location
(0, 0) [ _FRAME MEMORY (0, 0) [ _FRAME MEMORY
Iolss Lelss
22lE2 il -
Lw|llw 2 ]18w
E I Sw]|> -
g |e : a<x|o :
°c le : °m|E :
LR (TR (3] ~ (TR
Fal*g Sl
Qo ® Qo ®
B7=0 0]’142345......239 B7=1 012345“....239
emory location Memory location
B6=1 B6=1
_ 239..... 543210 _ 239..... 543210
B5=1 Column counter (B6=1) B5=1 Column counter (B6=1)
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8.3. Tearing Effect Output Line

The Tearing Effect output line supplies to the MCU a Panel synchronization signal. This signal can be enabled or disabled
by the Tearing Effect Line Off & On commands. The mode of the Tearing Effect Signal is defined by the Parameter of the
Tearing Effect Line On command.

The signal can be used by the MCU to synchronize Frame Memory Writing when displaying video images.

8.3.1. Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Sync information only:

tvdi tvdn

Vertical Time Scale /

tvdh = The LCD display is not updated from the Frame Memory.
tvdl = The LCD display is updated from the Frame Memory (except Invisible Line — see below).

Mode 2, the Tearing Effect Output signal consists of V-Sync and H-Sync information. There is one V-sync and 320 H-sync
pulses per field:

| hdpl
P t ha P t ha
/ V-Sync \g / ig / !\
| Y
Invisible 1st Li
Line st Ling

thdh = The LCD display is not updated from the Frame Memory.
thdl = The LCD display is updated from the Frame Memory (except Invisible Line — see above).

Fromtm] [

| Top Line |
| 2nd Line |

[ 1
[ 1

J e L M nnnnmnr
[TE (mode D] "=~

N

Note: During Sleep In Mode, the Tearing Effect Output Pin is active Low.
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8.3.2. Tearing Effect Line Timings

The Tearing Effect signal is described below:

tvdl o 4 tvdh

d
N N

et AR W |[[[11[1111[]111]
Horizontal Timing / \

thdl t hdh

Table 8.4.1. AC characteristics of Tearing Effect Signal
Idle Mode Off/On (Frame Rate = 60.5Hz)

Symbol Parameter Min. Max. unit Description
tvdl Vertical Timing Low Duration TBD - ms
tvdh Vertical Timing High Duration 1000 - us
thdl Horizontal Timing Low Duration TBD - us
thdh Horizontal Timing High Duration TBD 500 us
Notes:

1. The timings in Table 8.4.1 apply when MADCTL B4=0 and B4=1
2. The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.
Figure 8.4 Rise and fall times

80% 80%

20% 20%

The Tearing Effect Output Line is fed back to the MCU and should be used as shown below to avoid Tearing Effect:
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8.3.3. Example 1 MCU Write is faster than Panel Read.

1 I I
MCU to : i
Memory ; i i
I 320% P time
1 I I I
TE Output ] ' ] ]
Signal
4 : i >
! ! I time
Memory to
i 1 i 320% time
Imageon LCD  a b c d

Data write to Frame Memory is now synchronized to the Panel Scan. | t should be written during the vertical sync pulse of the
Tearing Effect Output Line. This ensures that data is always written ahead of the panel scan and each Panel Frame refresh
has a complete new image:

Data to be
sent

Image on
LCD
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8.3.4. Example 2 MCU Write is Slower than Panel Read.

MCU to | ' |
Memory i i
T o W ame
TE Output ] I ] I [
Signal
! ; b : | time
Memory to : :
LCD i i =
i IF i 320™ i i '[in]_;
Imageon LCD  a b c d e

The MCU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal sync pulse of the
Tearing Effect Output Line. This allows time for the image to download behind the Panel Read pointer and finishing
download during the subsequent Frame before the Read Pointer “catches” the MCU to Frame memory write position.

Data to be
sent

d e f
Iimage on
LCD
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8.4. Preset Values

Display module suppliers can set preset values on their production line for optimum point individually for each display
module with MC2PA8201.
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8.5. Power ON/OFF Sequence

VDDI and VDD can be applied in any order.

VDD and VDDI can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec after RESX
has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after RESX has been
released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Notes:

1. There will be no damage to the display module if the power sequences are not met.

2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

3. There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep
Out command. Also between receiving Sleep In command and Power Off Sequence.

4. If RESX line is not held stable by host during Power On Sequence as defined in Sections 8.5.1 and 8.5.2, then it will be
necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation.
Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

8.5.1. Case 1 — RESX line is held High or Unstable by Host at Power On

If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be applied after both VDD
and VDDI have been applied — otherwise correct functionality is not guaranteed. There is no timing restriction upon this
hardware reset.

4t.rPW: +/- no limit tftPW = +/- no limit -
vDD1 v/ | 1T N
— | I
VDD ;?' ’F\
]
Time when the latter signal rises up to 90% of its Typical Value.
e.g. When VDD comes later, This time is defined at the cross

point of 90% of 2.5/2.75V, not 90% of 2.3V.

Time when the former signal falls down to 90% of its Typical Value.
e.g. When VDD falls earlier, This time is defined at the cross point
of 90% of 2.5/2.75V, not 90% of 2.3V.

RESX

(Power down in
Sleep Out mode)

a (IPWRESX = +/-nolimit

30% \-\ / B

trPWRESX1 = min. Omsy,

RESX

(Power down in
Sleep In mode)

I

tfPWRESX1 is applied to RESX falling in the Sleep Out |
HfPWRESX2 is applied to RESX falling in the Sleep In

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.
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8.5.2. Case 2 — RESX line is held Low by host at Power On

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10usec
after both VDD and VDDI have been applied.

4t.rPW: +/- no limit tftPW = +/- no limit <
VDDI / | J
—1 | I
VDD ;?.' :F\
Time when the latter signal rises up to 90% of its Typical Value.
e.g. When VDD comes later, This time is defined at the cross point of

90% of 2.5/2.75V, not 90% of 2.3V.

Time when the former signal falls down to 90% of its Typical Value.
e.g. When VDD falls earlier, This time is defined at the cross point of
90% of 2.5/2.75V, not 90% of 2.3V.

RESX

(Power down in
Sleep Out mode)

> < trPWRESX = min. 10us

L
1
N
RESX | 30% \-\ /
1
]
]
1

(Power down in trPWRESX1 = min. Omsy
Sleep In mode)

I

tfPWRESX1 is applied to RESX falling in the Sleep Out |
HfPWRESX2 is applied to RESX falling in the Sleep In

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

8.5.3. Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off sequence.
The display module must meet following requirements:

1. There cannot be any damages for the display module or the display module cannot cause any damages for the host or
lines of the interface.

2. There cannot be any abnormal visible effects (= display must be blank) with in 1 second on the display and remains
blank until “Power On Sequence” powers it up.
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8.6. Power Level Definition
8.6.1. Power levels
6 level modes are defined they are in order of Maximum Power consumption to Minimum Power Consumption:

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 16,777,216 colours.

2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 16,777,216 colours.

3. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode, the full display area is used but with 8 colours.

4. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colours.

5. Sleep In Mode.
In this mode, the DC:DC converter, Internal oscillator and panel driver circuit are stopped. Only the MCU interface and
memory works with VDDI power supply. Contents of the memory are safe.

6. Power Off Mode.
In this mode, both VDD and VDDI are removed.

Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both Power supplies
are removed.
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8.6.2. Power flow chart

Power on sequence

HW reset
SW reset
Normal display mode on = NORON
Partial mode on = PTLON
Idle mode off = IDMOFF
Idle mode on = IDMON
Sleep out = SLPOUT
Sleep in=SLPIN
NORON SLPIN \ 4 NORON
» Sleep out > Sleep in
PTLON| Normal display mode on | Normal display mode on |PTLON
Idle mode off h Idle mode off
A SLPOUT A
IDMON IDMOFF IDMON IDMOFF
Y SLPIN Y
a Sleep out I Sleep in <
Normal display mode on | Normal display mode on
Idle mode on b Idle mode on
SLPOUT
SLPIN
I Sleep out > Sleep in
Partial mode on P Partial mode on
Idle mode off h Idle mode off
A SLPOUT A
IDMON IDMOFF IDMON IDMOFF
PTLON \4 SLPIN \4 PTLON
» Sleep out I Sleep in <
NORON Partial mode on P Partial mode on NORON
Idle mode on b Idle mode on
SLPOUT
Sleep out Sleep in

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.
Note 2: There is not any limitation, which is not specified by final customer, when there is changing from one power mode to
another power mode.
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8.7 Gamma Curves
MC2PA8201 incorporates a gamma adjustment.
We show y characteristic to recommend as follows.

8.7.1. Gamma Curve 1 (GCO0), applies the function y=x2.2

Gamma y=x?2?

8.7.2. Gamma Curve 2 (GC1), applies the function y=x1.8

Gamma y=x®

8.7.3. Gamma Curve 3 (GC2), applies the function y=x2.5

Gamma y=x2"°

8.7.4. Gamma Curve 4 (GC3) is linear, i.e. y=x1

Gamma y=x'
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8.8. Reset
8.8.1. Registers

The registers that are initialised are listed below.

After Powered On After Hardware Reset After Software Reset

Frame memory Random No Change No Change
Sleep In In In

Display mode Normal Normal Normal
Inversion Off Off Off

Display Off Off Off

Idle Off Off Off

Column Start Address 0000h 0000h 0000h

if MADCTL's B5 =0: 00EFh

Column End Address 00OEFh 00EFh if MADCTL's B5 =1- 013Fh

Page Start Address 0000h 0000h 0000h

if MADCTL's B5 =0: 013Fh

Page End Address 013Fh 013Fh f MADCTL's B5 =1 00EEh
Colour Set

2[[12%]][[;%]] Random No Change No Change
B[18:0][7:0]

Gamma setting GCO GCO GCO

Partial Area start 0000h 0000h 0000h

Partial Area end 013Fh 013Fh 013Fh

Vertical scroll

Top fixed area
Vertical scroll area 0140h 0140h 0140h
Vertical scroll

0000h 0000h 0000h

. 0000h 0000h 0000h
Bottom fixed area
Vertical scroll
Start address 0000h 0000h 0000h
Colour Pixel Format 24 Bit/Pixel 24 Bit/Pixel No Change
Memory Data Access Control 00h 00h No Change
Vertical Scrolling Off Off Off
RDDPM 08h 08h 08h
RDDMADCTL 00h 00h No Change
RDDCOLMOD 24 Bit/Pixel 24 Bit/Pixel No Change
RDDIM 00h 00h 00h
RDDSM 00h 00h 00h
RDDSDR 00h 00h 00h
TE Output Line Off Off Off Off
TE Line Mode Mode 1 ©® Mode 1 © Mode 1 ©

Notes:

1. There will be no abnormal visible effects on the display when S/W or HW Resets are applied.
2. Powered-On Reset finishes within 10us after both VDD & VDDI are applied.

3. Mode 1 means Tearing Effect Output Line consists of V-Blanking Information only.
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8.8.2. Module Input/Output Pins

8.8.2.1. Output Pins, I/O Pins

After Powered On

After Hardware Reset

After Software Reset

TE Line

Low

Low

Low

D[15...0] (output driver)

High Z(Inactive)

High Z(Inactive)

High Z(Inactive)

Note: There will be no output from D[15...0] during Power On/Off sequences, Hardware Reset and Software Reset.

8.8.2.2. Input pins

Powered On |Hardware Reset | Software Reset

Process Process
RESX See 8.5 Input valid Input valid Input valid See 8.5
CSX Input invalid Input valid Input valid Input valid Input invalid
D/ICX Input invalid Input valid Input valid Input valid Input invalid
WRX Input invalid Input valid Input valid Input valid Input invalid
RDX Input invalid Input valid Input valid Input valid Input invalid
D[15...0] (input driver) Input invalid Input valid Input valid Input valid Input invalid
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8.8.3. Reset Timing

Shorter than

5us .
tRW tRT
—>
| RESX |

) : - ¥ — —
Display Status Normal operation X Resetting % Initial condition

(Default for H/W reset)

Table 8.9.3 Reset timing

Signal Symbol Parameter Min. Max. Unit
RESX tRW Reset pulse duration 10 us
> ms
(note 5)
tRT Reset I
eset cance 120 —
(notes 6, 7)
Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from EEPROM to
registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of
RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below: -

RESX Pulse Action
Shorter than ~5us Reset Rejected
Longer than 9us Reset
Between ~5us and 9us Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time
is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In -mode.) and then return
to Default condition for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:

10ps

p—"

I Reset is accepted
W

Less than 20ns width positive spike will be rejected.

5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.

7. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be sent
for 120msec.
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8.9. Colour depth conversion

colours to 16,777,216 colour

look up table - 4,096,

65,536 and 262,144

Rinput (4bit) | Rinput bt | oo 6 i) R output (8bit)
12 bit/pixel - 16 bit/pixel - L o RGBSET
mode mode 18 bit/pixel mode| 24 bit/pixel -mode S
4,006 colours | 65,536 colours 262,144 colours 16,777,216 colours
0000 00000 000000 R007 RO06 RO05 R0O04 RO0O3 RO02 R0O01 ROOO 1
0001 00001 000001 R017 R016 R015 R014 R013 R012 R011 R010 2
0010 00010 000010 R027 R026 R025 R024 R023 R022 R021 R020 3
0011 00011 000011 R037 R036 R035 R034 R033 R032 R031 R030 4
0100 00100 000100 R047 R046 R045 R044 R043 R042 R041 R040 5
0101 00101 000101 R057 R056 R055 R054 R053 R052 R051 R0O50 6
0110 00110 000110 R067 R066 R065 R064 R063 R062 R061 R0O60 7
0111 00111 000111 R077 RO76 RO75 R074 R073 R072 R0O71 RO70 8
1000 01000 001000 R087 R086 R085 R084 R083 R082 R081 RO80 9
1001 01001 001001 R097 R096 R095 R094 R093 R092 R091 R090 10
1010 01010 001010 R107 R106 R105 R104 R103 R102 R101 R100 11
1011 01011 001011 R117 R116 R115 R114 R113 R112 R111 R110 12
1100 01100 001100 R127 R126 R125 R124 R123 R122 R121 R120 13
1101 01101 001101 R137 R136 R135 R134 R133 R132 R131 R130 14
1110 01110 001110 R147 R146 R145 R144 R143 R142 R141 R140 15
1111 01111 001111 R157 R156 R155 R154 R153 R152 R151 R150 16
No Input 10000 010000 R167 R166 R165 R164 R163 R162 R161 R160 17
No Input 10001 010001 R177 R176 R175 R174 R173 R172 R171 R170 18
No Input 10010 010010 R187 R186 R185 R184 R183 R182 R181 R180 19
No Input 10011 010011 R197 R196 R195 R194 R193 R192 R191 R190 20
No Input 10100 010100 R207 R206 R205 R204 R203 R202 R201 R200 21
No Input 10101 010101 R217 R216 R215 R214 R213 R212 R211 R210 22
No Input 10110 010110 R227 R226 R225 R224 R223 R222 R221 R220 23
No Input 10111 010111 R237 R236 R235 R234 R233 R232 R231 R230 24
No Input 11000 011000 R247 R246 R245 R244 R243 R242 R241 R240 25
No Input 11001 011001 R257 R256 R255 R254 R253 R252 R251 R250 26
No Input 11010 011010 R267 R266 R265 R264 R263 R262 R261 R260 27
No Input 11011 011011 R277 R276 R275 R274 R273 R272 R271 R270 28
No Input 11100 011100 R287 R286 R285 R284 R283 R282 R281 R280 29
No Input 11101 011101 R297 R296 R295 R294 R293 R292 R291 R290 30
No Input 11110 011110 R307 R306 R305 R304 R303 R302 R301 R300 31
No Input 11111 011111 R317 R316 R315 R314 R313 R312 R311 R310 32
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Rinput (4bit) | Rinput b | oo 6 i) R output (8bit)
12 bit/pixel - 16 bit/pixel - L o RGBSET
mode mode 18 bit/pixel mode| 24 bit/pixel -mode S
4,006 colours | 65,536 colours 262,144 colours 16,777,216 colours
No Input No Input 100000 R327 R326 R325 R324 R323 R322 R321 R320 33
No Input No Input 100001 R337 R336 R335 R334 R333 R332 R331 R330 34
No Input No Input 100010 R347 R346 R345 R344 R343 R342 R341 R340 35
No Input No Input 100011 R357 R356 R355 R354 R353 R352 R351 R350 36
No Input No Input 100100 R367 R366 R365 R364 R363 R362 R361 R360 37
No Input No Input 100101 R377 R376 R375 R374 R373 R372 R371 R370 38
No Input No Input 100110 R387 R386 R385 R384 R383 R382 R381 R380 39
No Input No Input 100111 R397 R396 R395 R394 R393 R392 R391 R390 40
No Input No Input 101000 R407 R406 R405 R404 R403 R402 R401 R400 41
No Input No Input 101001 R417 R416 R415 R414 R413 R412 R411 R410 42
No Input No Input 101010 R427 R426 R425 R424 R423 R422 R421 R420 43
No Input No Input 101011 R437 R436 R435 R434 R433 R432 R431 R430 44
No Input No Input 101100 R447 R446 RA445 R444 R443 R442 RA41 R440 45
No Input No Input 101101 R457 R456 R455 R454 R453 R452 R451 R450 46
No Input No Input 101110 R467 R466 R465 R464 R463 R462 R461 R460 47
No Input No Input 101111 RA477 RA76 RAT5 RA74 RA73 RA72 RA71 RA70 48
No Input No Input 110000 R487 R486 R485 R484 R483 R482 R481 R480 49
No Input No Input 110001 R497 R496 R495 R494 R493 R492 R491 R490 50
No Input No Input 110010 R507 R506 R505 R504 R503 R502 R501 R500 51
No Input No Input 110011 R517 R516 R515 R514 R513 R512 R511 R510 52
No Input No Input 110100 R527 R526 R525 R524 R523 R522 R521 R520 53
No Input No Input 110101 R537 R536 R535 R534 R533 R532 R531 R530 54
No Input No Input 110110 R547 R546 R545 R544 R543 R542 R541 R540 55
No Input No Input 110111 R557 R556 R555 R554 R553 R552 R551 R550 56
No Input No Input 111000 R567 R566 R565 R564 R563 R562 R561 R560 57
No Input No Input 111001 R577 R576 R575 R574 R573 R572 R571 R570 58
No Input No Input 111010 R587 R586 R585 R584 R583 R582 R581 R580 59
No Input No Input 111011 R597 R596 R595 R594 R593 R592 R591 R590 60
No Input No Input 111100 R607 R606 R605 R604 R603 R602 R601 R600 61
No Input No Input 111101 R617 R616 R615 R614 R613 R612 R611 R610 62
No Input No Input 111110 R627 R626 R625 R624 R623 R622 R621 R620 63
No Input No Input 111111 R637 R636 R635 R634 R633 R632 R631 R630 64
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G |nPut .(4b|t) G |np.ut (6 bit) | G |nRut (6 bit) G output (8bit)
12 bit/pixel - 16 bit/pixel - 18 bit/pixel - o RGBSET
mode mode mode 24 bit/pixel -mode Parameter
4,096 colours | 65,536 colours |262,144 colours 16,777,216 colours
0000 000000 000000 G007 G006 G005 G004 G003 G002 G001 G000 65
0001 000001 000001 G017 G016 G015 G014 G013 G012 G011 G010 66
0010 000010 000010 G027 G026 G025 G024 G023 G022 G021 G020 67
0011 000011 000011 G037 G036 G035 G034 G033 G032 G031 G030 68
0100 000100 000100 G047 G046 G045 G044 G043 G042 G041 G040 69
0101 000101 000101 G057 G056 G055 G054 G053 G052 G051 G050 70
0110 000110 000110 G067 G066 G065 G064 G063 G062 G061 G060 71
0111 000111 000111 G077 G076 G075 G074 G073 G072 G071 G070 72
1000 001000 001000 G087 G086 G085 G084 G083 G082 G081 G080 73
1001 001001 001001 G097 G096 G095 G094 G093 G092 G091 G090 74
1010 001010 001010 G107 G106 G105 G104 G103 G102 G101 G100 75
1011 001011 001011 G117 G116 G115 G114 G113 G112 G111 G110 76
1100 001100 001100 G127 G126 G125 G124 G123 G122 G121 G120 77
1101 001101 001101 G137 G136 G135 G134 G133 G132 G131 G130 78
1110 001110 001110 G147 G146 G145 G144 G143 G142 G141 G140 79
1111 001111 001111 G157 G156 G155 G154 G153 G152 G151 G150 80
No Input 010000 010000 G167 G166 G165 G164 G163 G162 G161 G160 81
No Input 010001 010001 G177 G176 G175 G174 G173 G172 G171 G170 82
No Input 010010 010010 G187 G186 G185 G184 G183 G182 G181 G180 83
No Input 010011 010011 G197 G196 G195 G194 G193 G192 G191 G190 84
No Input 010100 010100 G207 G206 G205 G204 G203 G202 G201 G200 85
No Input 010101 010101 G217 G216 G215 G214 G213 G212 G211 G210 86
No Input 010110 010110 G227 G226 G225 G224 G223 G222 G221 G220 87
No Input 010111 010111 G237 G236 G235 G234 G233 G232 G231 G230 88
No Input 011000 011000 G247 G246 G245 G244 G243 G242 G241 G240 89
No Input 011001 011001 G257 G256 G255 G254 G253 G252 G251 G250 90
No Input 011010 011010 G267 G266 G265 G264 G263 G262 G261 G260 91
No Input 011011 011011 G277 G276 G275 G274 G273 G272 G271 G270 92
No Input 011100 011100 G287 G286 G285 G284 G283 G282 G281 G280 93
No Input 011101 011101 G297 G296 G295 G294 G293 G292 G291 G290 94
No Input 011110 011110 G307 G306 G305 G304 G303 G302 G301 G300 95
No Input 011111 011111 G317 G316 G315 G314 G313 G312 G311 G310 96
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G |nPut .(4b|t) G |np.ut (6 bit) | G |nRut (6 bit) G output (8bit)
12 bit/pixel - 16 bit/pixel - 18 bit/pixel - o RGBSET
mode mode mode 24 bit/pixel -mode Parameter
4,096 colours | 65,536 colours |262,144 colours 16,777,216 colours
No Input 100000 100000 G327 G326 G325 G324 G323 G322 G321 G320 97
No Input 100001 100001 G337 G336 G335 G334 G333 G332 G331 G330 98
No Input 100010 100010 G347 G346 G345 G344 G343 G342 G341 G340 99
No Input 100011 100011 G357 G356 G355 G354 G353 G352 G351 G350 100
No Input 100100 100100 G367 G366 G365 G364 G363 G362 G361 G360 101
No Input 100101 100101 G377 G376 G375 G374 G373 G372 G371 G370 102
No Input 100110 100110 G387 G386 G385 G384 G383 G382 G381 G380 103
No Input 100111 100111 G397 G396 G395 G394 G393 G392 G391 G390 104
No Input 101000 101000 G407 G406 G405 G404 G403 G402 G401 G400 105
No Input 101001 101001 G417 G416 G415 G414 G413 G412 G411 G410 106
No Input 101010 101010 G427 G426 G425 G424 G423 G422 G421 G420 107
No Input 101011 101011 G437 G436 G435 G434 G433 G432 G431 G430 108
No Input 101100 101100 G447 G446 G445 G444 G443 G442 G441 G440 109
No Input 101101 101101 G457 G456 G455 G454 G453 G452 G451 G450 110
No Input 101110 101110 G467 G466 G465 G464 G463 G462 G461 G460 111
No Input 101111 101111 G477 G476 G475 G474 GA73 G472 G471 G470 112
No Input 110000 110000 G487 G486 G485 G484 G483 G482 G481 G480 113
No Input 110001 110001 G497 G496 G495 G494 G493 G492 G491 G490 114
No Input 110010 110010 G507 G506 G505 G504 G503 G502 G501 G500 115
No Input 110011 110011 G517 G516 G515 G514 G513 G512 G511 G510 116
No Input 110100 110100 G527 G526 G525 G524 G523 G522 G521 G520 117
No Input 110101 110101 G537 G536 G535 G534 G533 G532 G531 G530 118
No Input 110110 110110 G547 G546 G545 G544 G543 G542 G541 G540 119
No Input 110111 110111 G557 G556 G555 G554 G553 G552 G551 G550 120
No Input 111000 111000 G567 G566 G565 G564 G563 G562 G561 G560 121
No Input 111001 111001 G577 G576 G575 G574 G573 G572 G571 G570 122
No Input 111010 111010 G587 G586 G585 G584 G583 G582 G581 G580 123
No Input 111011 111011 G597 G596 G595 G594 G593 G592 G591 G590 124
No Input 111100 111100 G607 G606 G605 G604 G603 G602 G601 G600 125
No Input 111101 111101 G617 G616 G615 G614 G613 G612 G611 G610 126
No Input 111110 111110 G627 G626 G625 G624 G623 G622 G621 G620 127
No Input 111111 111111 G637 G636 G635 G634 G633 G632 G631 G630 128
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B |nput .(4b|t) B |np.ut (5 bit) | B |np.ut (6 bit) B output (8bit)
12 bit/pixel - 16 bit/pixel - 18 bit/pixel - o RGBSET
mode mode mode 24 bit/pixel -mode Parameter
4,096 colours | 65,536 colours |262,144 colours 16,777,216 colours
0000 00000 000000 B007 B006 BOO5 BOO4 B003 BOO2 BOO1 BOOO 129
0001 00001 000001 B017 B016 BO15 B014 B013 B012 BO11 BO10 130
0010 00010 000010 B027 B026 B025 B024 B023 B022 B021 B020 131
0011 00011 000011 B037 B036 B035 B034 B033 B032 B031 BO30 132
0100 00100 000100 B047 B046 B045 B044 B043 B042 B041 B040 133
0101 00101 000101 B057 B056 B055 B054 B053 B052 B051 B050 134
0110 00110 000110 B067 B066 BO65 BO64 B063 B062 B061 BO60 135
0111 00111 000111 B077 BO76 BO75 B074 BO73 B072 BO71 BO70 136
1000 01000 001000 B087 B086 B085 B0O84 B083 B082 B081 BO8O 137
1001 01001 001001 B097 B096 B0O95 B094 B093 B092 B091 BO9O 138
1010 01010 001010 B107 B106 B105 B104 B103 B102 B101 B100 139
1011 01011 001011 B117 B116 B115 B114 B113 B112 B111 B110 140
1100 01100 001100 B127 B126 B125 B124 B123 B122 B121 B120 141
1101 01101 001101 B137 B136 B135 B134 B133 B132 B131 B130 142
1110 01110 001110 B147 B146 B145 B144 B143 B142 B141 B140 143
1111 01111 001111 B157 B156 B155 B154 B153 B152 B151 B150 144
No Input 10000 010000 B167 B166 B165 B164 B163 B162 B161 B160 145
No Input 10001 010001 B177 B176 B175B174 B173 B172 B171 B170 146
No Input 10010 010010 B187 B186 B185 B184 B183 B182 B181 B180 147
No Input 10011 010011 B197 B196 B195 B194 B193 B192 B191 B190 148
No Input 10100 010100 B207 B206 B205 B204 B203 B202 B201 B200 149
No Input 10101 010101 B217 B216 B215 B214 B213 B212 B211 B210 150
No Input 10110 010110 B227 B226 B225 B224 B223 B222 B221 B220 151
No Input 10111 010111 B237 B236 B235 B234 B233 B232 B231 B230 152
No Input 11000 011000 B247 B246 B245 B244 B243 B242 B241 B240 153
No Input 11001 011001 B257 B256 B255 B254 B253 B252 B251 B250 154
No Input 11010 011010 B267 B266 B265 B264 B263 B262 B261 B260 155
No Input 11011 011011 B277 B276 B275 B274 B273 B272 B271 B270 156
No Input 11100 011100 B287 B286 B285 B284 B283 B282 B281 B280 157
No Input 11101 011101 B297 B296 B295 B294 B293 B292 B291 B290 158
No Input 11110 011110 B307 B306 B305 B304 B303 B302 B301 B300 159
No Input 11111 011111 B317 B316 B315 B314 B313 B312 B311 B310 160
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MC2PA8201
B |np.ut .(4b|t) B |np.ut (5 bit) | B |np.ut (6 bit) B output (8bit)
12 bit/pixel - 16 bit/pixel - 18 bit/pixel - o RGBSET
mode mode mode 24 bit/pixel -mode Parameter
4,096 colours | 65,536 colours |262,144 colours 16,777,216 colours
No Input No Input 100000 B327 B326 B325 B324 B323 B322 B321 B320 161
No Input No Input 100001 B337 B336 B335 B334 B333 B332 B331 B330 162
No Input No Input 100010 B347 B346 B345 B344 B343 B342 B341 B340 163
No Input No Input 100011 B357 B356 B355 B354 B353 B352 B351 B350 164
No Input No Input 100100 B367 B366 B365 B364 B363 B362 B361 B360 165
No Input No Input 100101 B377 B376 B375 B374 B373 B372 B371 B370 166
No Input No Input 100110 B387 B386 B385 B384 B383 B382 B381 B380 167
No Input No Input 100111 B397 B396 B395 B394 B393 B392 B391 B390 168
No Input No Input 101000 B407 B406 B405 B404 B403 B402 B401 B400 169
No Input No Input 101001 B417 B416 B415 B414 B413 B412 B411 B410 170
No Input No Input 101010 B427 B426 B425 B424 B423 B422 B421 B420 171
No Input No Input 101011 B437 B436 B435 B434 B433 B432 B431 B430 172
No Input No Input 101100 B447 B446 B445 B444 B443 B442 B441 B440 173
No Input No Input 101101 B457 B456 B455 B454 B453 B452 B451 B450 174
No Input No Input 101110 B467 B466 B465 B464 B463 B462 B461 B460 175
No Input No Input 101111 B477 B476 B475 B474 B473 B472 B471 B470 176
No Input No Input 110000 B487 B486 B485 B484 B483 B482 B481 B480 177
No Input No Input 110001 B497 B496 B495 B494 B493 B492 B491 B490 178
No Input No Input 110010 B507 B506 B505 B504 B503 B502 B501 B500 179
No Input No Input 110011 B517 B516 B515 B514 B513 B512 B511 B510 180
No Input No Input 110100 B527 B526 B525 B524 B523 B522 B521 B520 181
No Input No Input 110101 B537 B536 B535 B534 B533 B532 B531 B530 182
No Input No Input 110110 B547 B546 B545 B544 B543 B542 B541 B540 183
No Input No Input 110111 B557 B556 B555 B554 B553 B552 B551 B550 184
No Input No Input 111000 B567 B566 B565 B564 B563 B562 B561 B560 185
No Input No Input 111001 B577 B576 B575 B574 B573 B572 B571 B570 186
No Input No Input 111010 B587 B586 B585 B584 B583 B582 B581 B580 187
No Input No Input 111011 B597 B596 B595 B594 B593 B592 B591 B590 188
No Input No Input 111100 B607 B606 B605 B604 B603 B602 B601 B600 189
No Input No Input 111101 B617 B616 B615 B614 B613 B612 B611 B610 190
No Input No Input 111110 B627 B626 B625 B624 B623 B622 B621 B620 191
No Input No Input 111111 B637 B636 B635 B634 B633 B632 B631 B630 192
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9. Absolute Maximum Ratings

Table9.-1
Item Symbol Unit Value Notes
Power supply voltage(1) VCCI-GND Vv -0.3t02.2 1,3
Power supply voltage(2) VCC-GND Y -0.3t0 4.6 1,2
Power supply voltage(3) VCCA-GND Y -0.3t0 4.6 1,2
Power supply voltage(4) VOUT1-GND Vv -0.3t0 6.3 1,4
Power supply voltage(5) VREG-GND Y -0.3t0 6.3 15
Power supply voltage(6) VGH-GND Y -0.3t0 16.5 1,6
Power supply voltage(7) GND-VGL Y -0.3t0 16.5 1,7
Power supply voltage(8) VGH-VGL Y <32 1,6,7,8
Power supply voltage(9) GND-VCL Y -0.3t0 4.6 1
Input signal voltage Vt Y -0.3toVCCI+0.3 | 1
Operation temperature Topr Degrees C -40 to+85 1
Storage temperature Tstg Degrees C -55 to+110 1

Note 1) If used beyond the absolute maximum ratings, the LSI may be permanently damaged. It is strongly recommended to use the
LSl at a condition within the electrical characteristics for normal operation. Exposure to a condition not within the electrical
characteristics may affect device's reliability.

Note 2) Make sure: VCC = VCCA > GND.

Note 3) Make sure: VCCI > GND.

Note 4) Make sure: VOUT1 > GND.

Note 5) Make sure: VOUT1-0.3V > VREG.

Note 6) Make sure: VGH > GND.

Note 7) Make sure: GND > VGL.

)

Note 8) Not over than absolute maximum voltage including the panel in On/Off and the ripple voltage of wave pattern.
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10. Electric Characteristics

10.1. DC Characteristics( VCC=2.60V to 2.95V,Ta=-40 to +85 degree C)

Iltem Symbol Unit Test Condition Min. Typ Max
. 0.7 x
Input high voltage VIH Y VCCI=1.65V to 1.95V VCCl - VCCI
0.3x
Input low voltage VIL Y VCCI=1.65V to 1.95V -0.3 - VCCl
Output high voltage 0.8 x
VOH1 Vv VCCI=1.65V to 1.95V, IOH=-0.1mA - -
(DB15-DBO) 0 ’ m vcal
Output low voltage _ _ 0.2x
(DB15- DBO) VOL1 Y VCCI=1.65V to 1.95V, IOL=0.1mA - - VCCI
1/0 leakage current ILi uA Vin=0 to VCCI -1 - 1
Ta=25 degrees C,
VCCI=1.8V, VCC=2.8V
Current Frame r.e-ve.rse. )
consumption Normal EC Osclellatlon. fosg;f_)'ZOkHz
VCC, VCCI . rame frequency= z
( display IOP1 | mA | 1H clocks=46,FP=BP=4 531 | 6.63 | 7.95
-GND) mode
VR1=3.76V,VR2=2.42V/ (expected
value)
fcpl=fcp3=10KHz,fcp2=5KHz
Teester Load ( ~100pF)
Ta=25 degrees C, 8-color display,
Current
. 8-color/ VCC, VCCA=2.8V,VCCI=1.8V
consumption . .
partial display 10P2 mA Frame reverse 0.80 1.00 1.20
(vCc, veal .
mode RC Oscillation: fosc=920kHz
-GND)
Current
consumption VCC, VCCA=2.8V, VCCI=1.8V,
Sleep mode IST UA - - 10.0
(VCC, Ta=25 degrees C
VCCI-GND)
Tablel0.1.-
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Item Symbol Unit Test Condition Min. Typ. Max.
VCC=VCCA= 2.8V,VCCI=1.8V,
fosc=920kHz, Ta=25 degrees C.

VR1=[1000]=3.762V, VR2=[1000]=2.420,

VOUT1 A\ - 4.95 - 5.60

C11=C12=C21=C22=C13=1uF/B characteristics

VOUT1=VGH=VGL=VCL=1uF/B characteristics

No panel load, lload=1.5mA

VCC=VCCA= 2.8V,VCCI=1.8V,
fosc=920kHz, Ta=25 degrees C.
VR1=[1000]=3.762V, VR2=[1000]=2.420,
VREG \% VREG=[01000]=4.000, 3.00 - 4,12
C11=C12=C21=C22=C13=1uF/B characteristics
VOUT1=VGH=VGL=VCL=1uF/B characteristics
No panel load,
VCC=VCCA=2.8VV,VCCI=1.8V
fosc=920kHz, Ta=25 degrees C.
VR1=[1000]=3.762V, VR2=[1000]=2.420,
VGH \% VGH=2xVR1+VR2 9.00 - 9.85
C11=C12=C21=C22=C13=1uF/B characteristics
VOUT1=VGH=VGL=VCL=1uF/B characteristics
No panel load, lload=-100uA
VCC=VCCA=2.75V,VCCI=!.8V
fosc=920kHz, Ta=25 degrees C.
VR1=[1000]=3.762V, VR2=[1000]=2.420
VGL \Y VGL=-1x(VR1+VR2), -6.00 - -5.40
C11=C12=C21=C22=C13=1uF/B characteristics
VOUT1=VGH=VGL=VCL=1uF/B characteristics
No panel load, lload=+100uA

Step-up output voltage

Please use even a mode to be at the time of
VGH-VGL \Y . - - (27.5)
movement within max value.

VCC=VCCA=2.8V,VCCI=1.8V
fosc=920KHz, Ta=25 degrees C.
VCL=-1xVCC
VCL \% - 2.30 - 2.80-
C11=C12=C21=C22=C13=1uF/B characteristics
VOUT1=VGH=VGL=VCL=1uF/B characteristics

No panel load, lload=+500uA

Tablel10.1-2
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10.2. AC Characteristics

8,16bit bus interface operation

L ViH vH X £
DCX X
L Vi vie £ X%
 tast ] . that ]
tchw
fcs P
VIHE
CSX /
! VIL
tcst,
test
we
twrl twrh
VIR L VIH VIHY
WRX \ / \
VL Vit VL
dst tdht |
L VH VIH
DB15-0 Write data
VL VIL
that
tres/trestm
trc/trctrm
trdh/trdifm
ramram
VIHY [VIH VIFY
RDX \ / \
VLY VILE VILY
trat/tratfm todh
/- VOHL VOH1
DB15-0 \ Read data
L voL1 VoLl
Fig 10.2.-1
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Reset operation
trRES
tRES
VIH
RESX
VIL VIL
Fig 10.2.-2
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Table 10.2.-1: Clock Characteristics

Item Symbol Unit Timing diagram Min Typ Max

RC Oscillation clock tosc kHz VCC=2.8, VCCI=1.8V 892.4 920.0 947.6

fosc=fTEx1Hclocksx(320+BP+FP) fTE: frame frequency,BP=2H, FP=2H, IHclocks=46

Table 10.2.-2: MeSSI mode(16-/8-bit mode), VCC=2.6 to 2.95V, VCCI=1.65V to 1.95V

Item Symbol Unit Timing diagram Min Typ Max
Address setup time tast ns Figure 11.2.-1 10 - -
Address hold time taht ns Figure 11.2.-1 10 -
CSX “H" pulse width tchw ns Figure 11.2.-1 0 - -
Chip select setup time (write) tcs ns Figure 11.2.-1 35 - -
Chip select setup time (Read) trcs ns Figure 11.2.-1 45 - -
Chip select setup time (Read FM ) trcsfm ns Figure 11.2.-1 355 - -
Chip select wait time (Write/Read) tesf ns Figure 11.2.-1 10 - -
Write cycle twe ns Figure 11.2.-1 100 - -
Control pulse “H” duration twrh ns Figure 11.2.-1 35 - -
Control pulse “L” duration twrl ns Figure 11.2.-1 35 - -
Read cycle (ID) trc ns Figure 11.2.-1 160 - -
Read cycle (FM) trefm ns Figure 11.2.-1 450 - -
Control pulse “H” duration (ID) trdh ns Figure 11.2.-1 90 - -
Control pulse “L” duration (ID) trdl ns Figure 11.2.-1 45 - -
Control pulse “H” duration (FM) trdhfm ns Figure 11.2.-1 90 - -
Control pulse “L” duration (FM) trdifm ns Figure 11.2.-1 355 - -
Data setup time tdst ns Figure 11.2.-1 10 - -
Data hold time tdht ns Figure 11.2.-1 10 - -
Read access time (ID) trat ns Figure 11.2.-1 - 40
Read access time(FM) tratfm ns Figure 11.2.-1 - 340
Output disable time todh ns Figure 11.2.-1 20 80
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Table 10.2.-3 Reset operation

Item Symbol Unit Timing diagram Min Typ Max
Reset "Low" level width tRES us Figure 11.2.-3 10
Reset rise time trRES ns Figure 11.2.-3 - - 10

When Reset L-period is less than about 5usec, reset function don't work.
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