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Flow Chart

Only required
for non-rolling
scrolling

1. To Enter Vertical Scroll Mode

Normal Mode
SCRLAR (33h

1%t & 2" Parameter: TFA[7:0]

v

39 & 4™ Parameter VSA[7:0]

v

5" & 6" Parameter BFA[7:0]

CASET (2Ah

i

1t & 2" Parameter XS[7:0]

39 & 4" Parameter XE[7:0]

RASET (2

i

1% & 2" Parameter YS[7:0]

v

39& 4™ Parameter YE[7:0]

MADCTL (36h

i

Parameter: MY,MX,MV,ML,RGB

ey 2o ]

RAMRW (2Ch

Scroll Image
Data

VSCSAD (37h

15t g 2" parameter SS A[7:0]1

Scroll Mode

i

Redefines the Frame
memory Window that
the scroll data will be
define

Optional —

It may be necessary
to redefine the Frame
Memory Write
Direction.

NOTE: The Frame Memory Window size must be defined correctly otherwise undesirable image will be displayed.
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2. Continuous Scroll

Normal Mode

CASET (2Ah

1%t &2" parameter XS[7:0]

v

3" & 4" Parameter XE[7:0]

RASET (2Bh

1% & 2" Parameter YS[7:0]

v

3" & 4" Parameter YE[7:0]

RAMRW (2Ch

Only required
for non-rolling
scrolling

Scroll Image
Data

VSCSAD (37h

1%t & 2" Parameter SSA[7:0]1

3. To Exit Vertical Scroll Mode

Scroll Mode
DISOFF (28h

[ NORON (13h) / PTLON (12h) |

Scroll Mode OFF
RAMRW (2Ch

Option-

¢ To prevent
Tearing Effect

Image Display

Image Data
D1[17:0],D2[17:0]...
Dn[17:0]

DISON (29h

NOTE: Scroll Mode can be exit by both the Normal Display Mode On (13h) and Partial Mode On (12h)

commands.
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10.1.27 TEOFF (34h): Tearing Effect Line OFF

34H TEOFF (Tearing Effect Line OFF)
Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF 0 1 1 - 0 0 1 1 0 1 0 0 (34h)

1st Parameter

No Parameter

NOTE: “-" Don't care, can be set to VDDI or DGND level

-This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.

Description
Status Default Value
Power On Sequence OFF
Default SIW Reset OFF
H/W Reset OFF
10.1.28 TEON (35h): Tearing Effect Line ON
35H TEON (Tearing Effect Line ON)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO (Code)
TEON 0 1 1 - 1 1 0 1 0 1 (35h)
1st Parameter 1 1 1 - 0 0 0 0 0 0 0 TELOM
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-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 ML.
-The Tearing Effect Line On has one parameter, which describes the mode of the Tearing
Effect Output Line. (“-“=Don’t Care).
—When TELOM="0":
The Tearing Effect Output line consists of V-Blanking information only.
P tvdl e tvdh _
Description time scale .
—When TELOM="1"
The Tearing Effect Output line consists of both V-Blanking and H-Blinking information.
tvdl ‘ tvdh ‘
Vertical X r
time scale / -
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.
Status Default Value
Default Power On Sequence Tearing effect off & TELOM=0
u S/W Reset Tearing effect off & TELOM=0
H/W Reset Tearing effect off & TELOM=0
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10.1.29 MADCTL (36h): Memory Data Access Control

36H MADCTL (Memory Data Access Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
MADCTL 0 1 1 - 0 0 1 1 0 1 1 0 (36h)
1st Parameter 1 1 1 - MY MX MV ML RGB - - -
NOTE: “-" Don't care, can be set to VDDI or DGND level
-This command defines read/ write scanning direction of frame memory.
-Bit Assignment
Bit NAME DESCRIPTION
MY Row Address Order These 3bits controls MCU to memory
MX Column Address Order write/read direction. (See Section 9.12)
MV Row/Column Exchange ' '
LCD vertical refresh direction control
ML Vertical Refresh Order ‘0’ = LCD vertical refresh Top to Bottom
‘1’ = LCD vertical refresh Bottom to Top
Color selector switch control
RGB RGB-BGR ORDER ‘0’ =RGB color filter panel,
‘1’ =BGR color filter panel)
ML: Vertical Refresh Order
Top-Left (0,0). Memory Display
oont it T
ML="0" Sent-3rd -
! ]
| L]
|
\ 4
N |
Description
Top-Left (0,0), Memory Display
T [ Senttast
ML="1" IA
|
bemlsm
irZna
[TTLsenthist et
RGB: RGB-BGR Order
RGB="0" RGB="1"
Driver IC Driver IC
[Rigs I Ric s EEEE (RIEs] R [ RE 5 R (RiS5]
SIG1 SIG2 ——————7—~ SIG132 SIG1 SIG2 ———————~~ SIG132
SIG1 SIG2 ————————- SIG132 SIG1 SIG2 ————————~ SIG132
(Rigc | ic - [— RIE: R R - GER
LCD Panel LCD Panel
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MH: Harizontal refresh Order
Top-Left (0,0 g
op-Left (0,0) Memory Top-Left (0,0) Memory
I I
ML=0' u ML="1"
g e A o[
Description %:“ 38 - 5 5 (___Q %%
Top-Left (0.0) Display Top-Left (0,0) Display
1 T
I EEEEEE I EEEEEE
Status Default Value
Default Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0
u S/W Reset No Change
H/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0
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10.1.30 VSCSAD (37h): Vertical Scroll Start Address of RAM

37H VSCSAD (Vertical Scroll Start Address of RAM)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
VSCSAD 0 0 1 - 0 0 1 1 0 1 1 1 (37h)
1st Parameter 1 1 1 - - - - - - - - -
2nd Parameter 1 1 1 SSA7 | SSA6 | SSA5 | SSA4 | SSA3 | SSA2 | SSAL | SSAO

Note: “-" Don't care, can be set to VDDI or DGND level

Description

-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 which line in the Frame
Memory will be written as the first line after the last line of the Top Fixed Area on the display as illustrated
below:
-This command Start the scrolling.
-Exit from V-scrolling mode by commands Partial mode On (12h) or Normal mode On (13h).
When MADCTL ML= ‘0’

Example:

—When Top Fixed Area=Bottom Fixed Area=00, Vertical Scrolling Area=160 and Vertical Scrolling

Pointer SSA="3".

(Example)
Top-Left (0,0) Memory Scan address Bisola
I o ] r—> & T
1 | G2
2 I G3
SSA[7:0] —~ I —>| 3 = G4
Scroll start address |]]|:"> } |

158
159

[T 1T

When MADCTL ML =1
Example:
—When Top Fixed Area= Bottom Fixed Area=00, Vertical Scrolling Area=160 and SSA= "3’

(Example)
Scan address
Top-Left (0,0) Memory Display
159 Gl T

158 | [ G2

> G3

SSA[7:0] | — G4
Scroll start address el | LTI

| 1] ! G159

EERRRN 0] ——> G160

NOTE: -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.
-SSA refers to the Frame Memory scan address.

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 No

Partial Mode On, Idle Mode On, Sleep Out No

Sleep In Yes

Status Default Value

Power On Sequence 0000h
Default SIW Reset 0000h
H/W Reset 0000h
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10.1.31 IDMOFF (38h): Idle Mode Off

38H IDMOFF (ldle Mode Off)
Inst / Para p/IcXx | wrRx | Rox | D17-8 | D7 [ D6 | D5 | D4 | b3 | D2 | D1 | DO | (Code)
IDMOFF 0 1 1 - ol ol 1] 1] 2]o] o] o (38h)

1st Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDI or DGND level

-This command is used to recover from Idle mode on.
-In the idle off mode,

Description 1. LCD can display 4096, 65k or 262k colors.
2. Normal frame frequency is applied.
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
10.1.32 IDMON (39h): Idle Mode On
39H IDMON (ldle Mode On)
Inst / Para D/CX WRX RDX D17-8 D7 | D6 | D5 [ D4 | D3 | D2 | D1 | DO (Code)
IDMOFF 0 1 1 - 0 0 1 1 1 0 0 1 (39h)

1st Parameter

No Parameter

NOTE: “-" Don’t care, can be set to VDDI or DGND level

-This command is used to enter into Idle mode on.
-There will be no abnormal visible effect on the display mode change transition.
-In the idle on mode,
1. Color expression is reduced. The primary and the secondary colors using MSB of each R,G and B in

the Frame Memory, 8 color depth data is displayed.
2. 8-Color mode frame frequency is applied.
3. Exit from IDMON by Idle Mode Off (38h) command

(Example)

Description
Color Rs R4 Rs R2 R1 Ro G5 Ga G3 G2 G1 Go BsB4B3sB4B1Bo
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX IXXXXX
Red IXXXXX OXXXXX OXXXXX
Magenta IXXXXX OXXXXX IXXXXX
Green OXXXXX TIXXXXX OXXXXX
Cyan OXXXXX TIXXXXX TIXXXXX
Yellow IXXXXX IXXXXX OXXXXX
White IXXXXX IXXXXX IXXXXX
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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 No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off

10.1.33 COLMOD (3Ah): Interface Pixel Format

3AH COLMOD (3Ah): Interface Pixel Format
Inst/Para |D/CX| WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
COLMOD 0 1 1 - 0 0 1 1 1 0 1 0 (3Ah)
1st Parameter 1 T 1 - VIPF3 | VIPF2 | VIPF1 | VIPFO - IFPF2 | IFPF1 | IFPFO

NOTE: “-" Don'’t care, can be set to VDDI or DGND level

IFPF[2:0] MCU Interface Color Format

011

12-bit/pixel

This command is used to define the format of RGB picture data, which is to be transferred via the
MCU interface and RGB interface. The formats are shown in the table:

101

16-bit/pixel

o (0|w

110

18-bit/pixel

111 7

No used

Others are no define and invalid

VIFPF[2:0] RGB Interface Color Format

0101

16-bit/pixel (1-times data transfer)

Description

0110

18-bit/pixel (1-times data transfer)

~N (oo

0111

No used

1110 14 18-bit/pixel (3-times data transfer)

Others are no define and invalid
Notel: In 12-bit/Pixel, 16-bit/Pixel or 18-bit/Pixel mode, the LUT is applied to transfer data into the Frame Memory.
Note2: When RGB I/F the 12-bit/pixel don't care
Note3: When VIPF[3:0]="1110",6-bit data width of 3-times transfer is used to transmit 1 pixel data with the 18-bit color

depth information.

memory read function.

Note4: The Command 3Ah should be set at 55h when writing 16-bit/pixel data into frame memory, but 3Ah should be
re-set to 66h when reading pixel data from frame memory. Please check the LUT in chapter 9.19 when using

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

No

Partial Mode On, Idle Mode On, Sleep Out

No

Sleep In

Yes

Status

Default Value

IFPF[2:0]

VIPF[3:0]

Default

Power On Sequence 0110(18-bit/Pixel)

0110(18-bit/Pixel)

S/W Reset No Change

No Change

H/W Reset 0110(18-bit/Pixel)

0110(18-bit/Pixel)
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10.1.34 RDID1 (DAh): Read ID1 Value

DAH RDID1 (Read ID1 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 0 1 1 - 1 1 0 1 1 0 1 0 (DAh)
1st Parameter 1 1 ) - - - - - - - - - -
2nd Parameter 1 1 1 - ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-This read byte returns 8-bit LCD module’s manufacturer ID
Descriotion -The 1* parameter is dummy data
P -The 2™ parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2" parameter.
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 No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Default Power On Sequence -
etau S/W Reset -
H/W Reset -
10.1.35 RDID2 (DBh): Read ID2 Value
DBH RDID2 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID2 0 1 1 - 1 1 0 1 1 0 1 1 (DBh)
1st Parameter 1 1 ) - - - - - - - - - -
2nd Parameter 1 1 T - 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20
NOTE: “-” Don't care, can be set to VDDI or DGND level
-This read byte returns 8-bit LCD module/driver version ID
-The 1* parameter is dummy data
-The 2™ parameter (ID26 to ID20): LCD module/driver version 1D
-Parameter Range: ID=80h to FFh
ID26 to ID20 Version Changes
Description 80h
81h
82h
83h
NOTE: See command RDDID (04h), 3 parameter.
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 No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Defaul Power On Sequence 80h
efault S/W Reset 80h
H/W Reset 80h
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10.1.36 RDID3 (DCh): Read ID3 Value

DCH RDID3 (Read ID2 Value)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID3 0 1 1 - 1 1 0 1 1 1 0 0 (DCh)
1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 1 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30
NOTE: “-” Don'’t care, can be set to VDDI or DGND level
-This read byte returns 8-bit LCD module/driver ID.
o -The 1* parameter is dummy data
Description | the 2" parameter (ID37 to ID30): LCD module/driver ID.
NOTE: See command RDDID (04h), 4" parameter.
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 No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
10.2.1 RGBCTR (BOh): RGB signal control
BOH RGBCTR (RGB signal control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
RGBCTR 0 1 1 - 1 0 1 1 0 0 0 0 (BOh)
1st Parameter 1 T 1 - 0 DISSW | ICM DP EP HSP | VSP

NOTE: “-“ Don’t care

-Set the operation status on the RGB interface. The setting becomes effective as soon as the
command is received.
-ICM: GRAM Write/Read frequency and data input select on the RGB interface
ICM
Write cycle Read cycle Data input
0 PCLK PCLK D[17:0]
1 SCL Internal oscillator SDA
Description Symbol
. ‘1’ = data fetched at the falling edge
DP PCLK polarity set ‘0’ = data fetched at the rising edge
. ‘1’ = Low enable for RGB interface
EP Enable polarity set ‘0’ = High enable for RGB interface
. ‘1’ = High level sync clock
HSP Hsync polarity set ‘0’ = Low level sync clock
. ‘1’ = High level sync clock
VsP Vsync polarity set ‘0’ = Low level sync clock
. ‘1’ = Disable S/W control
DISSW Disable SIW ‘0’ = Enable S/W control
Status Default Value
ICM DP/EP/HSP/VSP
Default Power On Sequence 0d 0d/0d/0d/0d
S/W Reset 0d 0d/0d/0d/0d
H/W Reset 0d 0d/0d/0d/0d
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10.2.2 FRMCTR1 (B1h): Frame Rate Control (In normal mode/ Full colors)

B1H FRMCTR1 (Frame Rate Control)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 D3 D2 D1 DO (Code)
FRMCTR1 0 1 1 - 1 0 1 1 0 0 0 1 (B1h)
1st Parameter 1 i 1 - RTNA3 | RTNA2 | RTNA1 [ RTNAO -
2nd Parameter 1 i 1 - FPA3 FPA2 FPAl FPAO -
3rd Parameter 1 i 1 - BPA3 BPA2 BPA1 BPAO -
NOTE: “-“ Don't care
-Set the frame frequency of the full colors normal mode.
Description |” Frame rate=fosc/((RTNA + 18) x (LINE + FPA + BPA))
- 1 < FPA(front porch) + BPA(back porch)<=22
Status Default Value
Power On Sequence 06h/03h/02h
Default S/W Reset 06h/03h/02h
H/W Reset 06h/03h/02h
10.2.3 FRMCTR2 (B2h): Frame Rate Control (In Idle mode/ 8-colors)
B2H FRMCTR?2 (Frame Rate Control)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 D3 D2 D1 DO (Code)
FRMCTR2 0 ) 1 - 1 0 1 1 0 0 1 0 (B2h)
1st Parameter 1 1 1 - RTNB3 | RTNB2 [ RTNB1 | RTNBO -
2nd Parameter 1 1 1 - FPB3 FPB2 FPB1 FPBO -
3rd Parameter 1 1 1 - BPB3 | BPB2 | BPB1 | BPBO -
NOTE: “-“ Don't care
-Set the frame frequency of the Idle mode.
Description |” Frame rate=fosc/((RTNB + 18) x (LINE + FPB + BPB))
- 1 < FPB(front porch) + BPB(back porch)<=22
Status Default Value
Power On Sequence 06h/03h/02h
Default S/W Reset 06h/03h/02h
H/W Reset 06h/03h/02h
10.2.4 FRMCTR3 (B3h): Frame Rate Control (In Partial mode/ full colors)
B3H FRMCTR3 (Frame Rate Control)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 | D6 | D5 | D4 D3 D2 D1 DO (Code)
FRMCTR3 0 1 1 - 1 0 1 1 0 0 1 1 (B3h)
1st Parameter 1 i 1 - RTNC3 [ RTNC2 | RTNC1 | RTNCO -
2nd Parameter 1 1 1 - FPC3 | FPC2 | FPCl1 [ FPCO -
3rd Parameter 1 1 1 - BPC3 | BPC2 | BPC1 | BPCO -
4th Parameter 1 i 1 - RTND3 | RTND2 | RTND1 | RTNDO
5th Parameter 1 i 1 - FPD3 FPD2 FPD1 FPDO
6th Parameter 1 i 1 - BPD3 BPD2 BPD1 BPDO -

NOTE: “-* Don't care

-Set the frame frequency of the Partial mode/ full colors.
- 1% parameter to 3" parameter are used in line inversion mode.

Description |- 4™ parameter to 6" parameter are used in frame inversion mode.
- Frame rate=fosc/((RTNC + 18) x (LINE + FPC + BPC))
- 1 < FPC(front porch) + BPC(back porch)<=22
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Default

Status Default Value

Power On Sequence 06h/03h/02h
S/W Reset 06h/03h/02h
H/W Reset 06h/03h/02h

10.2.5 INVCTR (B4h): Display Inversion Control

B4H INVCTR (Display Inversion Control)
Inst / Para D/CX WRX RDX D17-8 D7 | D6 | D5 | D4 | D3 D2 D1 DO (Code)
INVCTR 0 1 1 - 1 0 1 1 0 1 0 0 (B4h)
1st Parameter 1 1 1 - 0 0 0 0 0 NLA NLB NLC 02h
NOTE: “-“ Don't care
-Display Inversion mode control
-NLA: Inversion setting in full colors normal mode (Normal mode on)
NLA
0 Line Inversion
1 Frame Inversion
-NLB: Inversion setting in Idle mode (Idle mode on)
Description NLB
0 Line Inversion
1 Frame Inversion
-NLC: Inversion setting in full colors partial mode (Partial mode on / Idle mode off)
NLC
0 Line Inversion
1 Frame Inversion
Status Default Value
NLA NLB NLC B4h
Default Power On Sequence 0d 1d 0d 02h
S/W Reset 0d 1d 0d 02h
H/W Reset 0d 1d 0d 02h
10.2.6 RGBBPCTR (B5h): RGB Interface Blanking Porch setting
B5H RGBPSET (RGB Interface Blanking Porch setting)

Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
RGBBPCTR 0 1 1 - 1 0 1 1 0 1 0 1 (B5h)
1st Parameter 1 1 1 - - - - - - - - - -
2nd Parameter 1 1 1 - VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBPO -
3rd Parameter 1 1 1 - - - - - - - - HBP8 -
4th Parameter 1 1 1 - HBP7 | HBP6 | HBP5 | HBP4 | HBP3 | HBP2 | HBP1 | HBPO -

NOTE: “-“ Don't care
-Set the blanking porch in the RGB interface
Description [-VBP : Vertical back porch
-HBP : Horizontal back porch
Ver 1.5 138 2007-10




ST/7732

10.2.7 DISSETS5 (B6h): Display Function set 5

B6H DISSET (Display Function set 5)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DISSET5 0 1 1 - 1 0 1 1 0 1 1 0 (B6h)
1st Parameter 1 1 1 - 0 0 NO1 | NOO | SDT1 | SDTO | EQ1 | EQO 16h
2nd Parameter 1 1 1 - 0 0 0 0 PTGl | PTGO | PT1 | PTO 02h
NOTE: “-“ Don’t care
-1st parameter: Set output waveform relation.
-NOJ[1:0]: Set the amount of non-overlap of the gate output
NO[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 1 clock cycle 4 clock cycle
01 1 4 clock cycle 16 clock cycle
10 2 6 clock cycle 24 clock cycle
11 3 8 clock cycle 32 clock cycle
-SDT[1:0]: Set delay amount from gate signal falling edge of the source output.
SDT[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 1 clock cycle 4 clock cycle
01 1 4 clock cycle 16 clock cycle
10 2 6 clock cycle 24 clock cycle
11 3 8 clock cycle 32 clock cycle
-EQ[1:0]: Set the Equalizing period
EQ[1:0]
Refer the Internal oscillator Refer the PCLK
00 0 No EQ No EQ
01 1 2 clock cycle 4 clock cycle
10 2 4 clock cycle 16 clock cycle
11 3 6 clock cycle 24 clock cycle
| | :
Description Gn I I ! Gate Non-overlap period
| |
Gn+1 | ‘—
I
T T [T
" = B X
veou__| X X X
g I T I
Delay time for source outpﬁH! EQ period
-2nd parameter: Set the output waveform in non-display area.
-PTGJ1:0]: Determine gate output in a non-display area in the partial mode
PTG[1:0]
00 0 Normal scan
01 1 Fix on VGL
10 2 Fix on VGL
11 3 Fix on VGL
-PT[1:0]: Determine Source /VCOM output in a non-display area in the partial mode
PT[1:0]
Positive Negative Positive Negative
00 0 V63 VO VCOML VCOMH
01 1 VO V63 VCOML VCOMH
10 2 AGND AGND AGND AGND
11 3 Hi-z Hi-z AGND AGND
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10.2.8 PWCTR1 (COh): Power Control 1

COH PWCTR1 (Power Control 1)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR1 0 1 1 - 1 1 0 0 0 0 0 0 (COh)
1st Parameter 1 1 1 - 0 0 0 VRH4 | VRH3 | VRH2 | VRH1 | VRHO
2nd Parameter 1 1 1 - 0 0 0 0 0 VC2 VC1 VCO
NOTE: “-“ Don't care
-Set the GVDD and VCI1 volta
VRH[4:0 GVDD
00000 0 5.00
00001 1 4.75
00010 2 4,70
00011 3 4.65
00100 4 4.60
00101 5 4.55
00110 6 4.50
00111 7 4.45
01000 8 4.40
01001 9 4.35
01010 10 4.30
01011 11 4.25
01100 12 4.20
01101 13 4.15
01110 14 4.10
01111 15 4.05
10000 16 4.00
10001 17 3.95
10010 18 3.90
Description 10011 19 3.85
10100 20 3.80
10101 21 3.75
10110 22 3.70
10111 23 3.65
11000 24 3.60
11001 25 3.55
11010 26 3.50
11011 27 3.45
11100 28 3.40
11101 29 3.35
11110 30 3.25
11111 31 3.00
VC[2:0] VCI1
000 0 2.75
001 1 2.70
010 2 2.65
011 3 2.60
100 4 2.55
101 5 2.50
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10.2.9 PWCTR2 (C1h): Power Control 2

C1H PWCTR2 (Power Control 2)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR2 0 ) 1 - 1 1 0 0 0 0 0 1 (C1h)
1st Parameter 1 1 1 0 0 0 0 0 BT2 BT1 BTO
NOTE: “-“ Don't care
-Set the AVDD, VCL, VGH and VGL supply power level
BT[2:0] AVDD VCL VGHH VGLL
000 0 2xVDD 5.49 | -1xvDD -2.74 4*vvcl1 | 9.80 | -3*vcil | -7.35
001 1 2xVDD 5.49 -1xVDD -2.74 4*VCI1 9.80 -4* VCI1 -9.80
010 2 2xVDD 5.49 -1xVDD -2.74 5*VCI1 | 12.25 | -3*VCI1 -7.35
Description 011 3 2xVDD 5.49 | -1xvDD -2.74 | 5*rvcil | 1225 | -4*vCIl1 | -9.80
100 4 2xVDD 5.49 | -1xvDD -2.74 | 5*rvcil | 1225 | -5*VCI1 | -12.25
101 5 2xVDD 5.49 -1xVDD -2.74 6*VCI1 | 14.70 | -3*VCI1 -7.35
110 6 2xVDD 5.49 -1xVDD -2.74 6*VCI1 | 14.70 | -4*VCI1 -9.80
111 7 2xVDD 5.49 | -1xvDD -2.74 | 6*vCil | 14.70 | -5*VCI1 | -12.25
Note: When VCI1=2.5V, VDD=2.8V,Set-up cycle 1 effective=98%, Set-up cycle 2 effective=98%,

10.2.10 PWCTRS3 (C2h): Power Control 3 (in Normal mode/ Full colors)

C2H PWCTR3 (Power Control 3)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR3 0 1 1 - 1 1 0 0 0 0 1 0 (C2h)
1st Parameter 1 1 1 - 0 0 0 0 0 APA2 | APA1l | APAO
2nd Parameter 1 1 1 - 0 0 0 0 0 DCA2 | DCA1 | DCAO

NOTE: “-“ Don't care

-Set the amount of current in Operational amplifier in normal mode/full colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.

AP[2:0 Amount of Current in Operational Amplifier

000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large
110 6 Reserved

i 111 7 Reserved

Description
-Set the Booster circuit Step-up cycle in Normal mode/ full colors.
DC[2:0 Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 0 BCLK/1 BCLK/1
001 1 BCLK /1 BCLK /2
010 2 BCLK /1 BCLK /4
011 3 BCLK /2 BCLK /2
100 4 BCLK/2 BCLK/ 4
101 5 BCLK/ 4 BCLK/ 4
110 6 BCLK /4 BCLK /8
111 7 BCLK /4 BCLK/ 16
Note: BCLK is Clock frequency for Booster circuit
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10.2.11 PWCTR4 (C3h): Power Control 4 (in Idle mode/ 8-colors)

C3H PWCTR4 (Power Control 4)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR4 0 1 1 - 1 1 0 0 0 0 1 1 (C3h)
1st Parameter 1 1 1 - 0 0 0 0 0 APB2 | APB1 | APBO
2nd Parameter 1 1 1 - 0 0 0 0 0 DCB2 | DCB1 | DCBO

NOTE: “-“ Don't care

-Set the amount of current in Operational amplifier in Idle mode/8 colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.
AP[2:0 Amount of Current in Operational Amplifier
000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large
110 6 Reserved
i 111 7 Reserved
Description
-Set the Booster circuit Step-up cycle in Idle mode/8 colors.
DC[2:0 Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 0 BCLK/1 BCLK/1
001 1 BCLK /1 BCLK /2
010 2 BCLK /1 BCLK / 4
011 3 BCLK/2 BCLK /2
100 4 BCLK /2 BCLK / 4
101 5 BCLK / 4 BCLK /4
110 6 BCLK / 4 BCLK /8
111 7 BCLK / 4 BCLK /16
Note: BCLK is Clock frequency for Booster circuit
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10.2.12 PWCTRS5 (C4h): Power Control 5 (in Partial mode/ full-colors)

C4H PWCTRS5 (Power Control 5)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
PWCTR5 0 1 1 - 1 1 0 0 0 1 0 0 (C4h)
1st Parameter 1 1 1 - 0 0 0 0 0 APC2 | APC1 | APCO
2nd Parameter 1 1 1 - 0 0 0 0 0 DCC2 | DCC1 | DCCO

NOTE: “-“ Don't care

-Set the amount of current in Operational amplifier in Partial mode/ full-colors.
-Adjust the amount of fixed current from the fixed current source in the operational amplifier for the
source driver.

AP[2:0 Amount of Current in Operational Amplifier

000 0 Operation of the operational amplifier stops
001 1 Small
010 2 Medium Low
011 3 Medium
100 4 Medium High
101 5 Large
110 6 Reserved

i 111 7 Reserved

Description
-Set the Booster circuit Step-up cycle in Partial mode/ full-colors.
DC[2:0] Step-up cycle in Booster circuit 1 Step-up cycle in Booster circuit 2,3
000 0 BCLK/1 BCLK/1
001 1 BCLK/1 BCLK/ 2
010 2 BCLK /1 BCLK /4
011 3 BCLK /2 BCLK /2
100 4 BCLK/2 BCLK/ 4
101 5 BCLK /4 BCLK/ 4
110 6 BCLK /4 BCLK /8
111 7 BCLK /4 BCLK /16
Note: BCLK is Clock frequency for Booster circuit
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10.2.13 VMCTR1 (C5h): VCOM Control 1

C5H VMCTR1 (VCOM Control 1)
Inst / Para D/CX | WRX | RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMCTR1 0 1 - 1 1 0 0 0 1 0 1 (C5h)
1st Parameter 1 0 1 - - VMH6 | VMH5 |VMH 4]VMH 3|{VMH 2|VMH 1|VMH 0
2nd Parameter 1 0 - - VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO
NOTE: “-“ Don't care
-Set VCOMH Voltage
VMH[6:0] VCOMH VMH[6:0 VCOMH VMH[6:0] VCOMH VMH][6:0] VCOMH

0000000 | O 2.500 0011011 | 27 | 3.175 | 0110110 | 54 | 3.850 | 1010001 | 81 4.525
0000001 | 1 2.525 0011100 | 28 | 3.200 | 0110111 | 55 | 3.875 | 1010010 | 82 4.550
0000010 | 2 2.550 0011101 | 29 | 3.225 | 0111000 | 56 | 3.900 | 1010011 | 83 4.575
0000011 | 3 2.575 0011110 | 30 | 3.250 | 0111001 | 57 | 3.925 | 1010100 | 84 4.600
0000100 | 4 2.600 0011111 | 31 | 3.275 | 0111010 | 58 | 3.950 | 1010101 | 85 4.625
0000101 | 5 2.625 0100000 | 32 | 3.300 | 0111011 | 59 | 3.975 | 1010110 | 86 4.650
0000110 | 6 2.650 | 0100001 | 33 | 3.325 | 0111100 | 60 | 4.000 | 1010111 | 87 4.675
0000111 | 7 2.675 0100010 | 34 | 3.350 | 0111101 | 61 | 4.025 | 1011000 | 88 4.700
0001000 | 8 2.700 0100011 | 35 | 3.375 | 0111110 | 62 | 4.050 | 1011001 | 89 4.725
0001001 | 9 2.725 0100100 | 36 | 3.400 | 0111111 | 63 | 4.075 | 1011010 | 90 4.750
0001010 | 10 | 2.750 0100101 | 37 | 3.425 | 1000000 | 64 | 4.100 | 1011011 | 91 4.775
0001011 | 11 | 2.775 0100110 | 38 | 3.450 | 1000001 | 65 | 4.125 | 1011100 | 92 4.800
0001100 | 12 | 2.800 0100111 | 39 | 3.475 | 1000010 | 66 | 4.150 | 1011101 | 93 4.825
0001101 | 13 | 2.825 0101000 | 40 | 3.500 | 1000011 | 67 | 4.175 | 1011110 | 94 4.850
0001110 | 14 | 2.850 0101001 | 41 | 3.525 | 1000100 | 68 | 4.200 | 1011111 | 95 4.875
0001111 | 15 | 2.875 0101010 | 42 | 3.550 | 1000101 | 69 | 4.225 | 1100000 | 96 4.900
0010000 | 16 | 2.900 0101011 | 43 | 3.575 | 1000110 | 70 | 4.250 | 1100001 | 97 4.925
0010001 | 17 | 2.925 0101100 | 44 | 3.600 | 1000111 | 71 | 4.275 | 1100010 | 98 4.950
0010010 | 18 | 2.950 0101101 | 45 | 3.625 | 1001000 | 72 | 4.300 | 1100011 | 99 4.975
0010011 | 19 | 2.975 0101110 | 46 | 3.650 | 1001001 | 73 | 4.325 | 1100100 | 100 5.000
0010100 | 20 | 3.000 0101111 | 47 | 3.675 | 1001010 | 74 | 4.350 | 1100101 | 101 Not
0010101 | 21 | 3.025 0110000 | 48 | 3.700 | 1001011 | 75 | 4.375 | Permitted
0010110 | 22 | 3.050 0110001 | 49 | 3.725 | 1001100 | 76 | 4.400 | 1111111 | 127
0010111 | 23 | 3.075 0110010 | 50 | 3.750 | 1001101 | 77 | 4.425
0011000 | 24 | 3.100 0110011 | 51 | 3.775 | 1001110 | 78 | 4.450
0011001 | 25 | 3.125 0110100 | 52 | 3.800 | 1001111 | 79 | 4.475

Descriotion 0011010 | 26 | 3.150 0110101 | 53 | 3.825 | 1010000 | 80 | 4.500

P -Set VCOML Voltage
VMLI[6:0] VCOML VML[6:0 VCOML VMLI[6:0] VCOML VMLI[6:0] VCOML

0000000 | 0 | -2.500 | 0011011 | 27 | -1.825 | 0110110 | 54 | -1.150 | 1010001 | 81 -0.475
0000001 | 1 | -2.475 | 0011100 | 28 | -1.800 | 0110111 | 55 | -1.125 | 1010010 | 82 -0.450
0000010 | 2 | -2.450 | 0011101 | 29 | -1.775 | 0111000 | 56 | -1.100 | 1010011 | 83 -0.425
0000011 | 3 | -2.425 | 0011110 | 30 | -1.750 | 0111001 | 57 | -1.075 | 1010100 | 84 -0.400
0000100 | 4 | -2.400 | 0011111 | 31 | -1.725 | 0111010 | 58 | -1.050 | 1010101 | 85 -0.375
0000101 | 5 | -2.375 | 0100000 | 32 | -1.700 | 0111011 | 59 | -1.025 | 1010110 | 86 -0.350
0000110 | 6 | -2.350 | 0100001 | 33 | -1.675 | 0111100 | 60 | -1.000 | 1010111 | 87 -0.325
0000111 | 7 | -2.325 | 0100010 | 34 | -1.650 | 0111101 | 61 | -0.975 | 1011000 | 88 -0.300
0001000 | 8 | -2.300 | 0100011 | 35 | -1.625 | 0111110 | 62 | -0.950 | 1011001 | 89 -0.275
0001001 | 9 | -2.275 | 0100100 | 36 | -1.600 | 0111111 | 63 | -0.925 | 1011010 | 90 -0.250
0001010 | 10 | -2.250 | 0100101 | 37 | -1.575 | 1000000 | 64 | -0.900 | 1011011 | 91 -0.225
0001011 | 11 | -2.225 | 0100110 | 38 | -1.550 | 1000001 | 65 | -0.875 | 1011100 | 92 -0.200
0001100 | 12 | -2.200 | 0100111 | 39 | -1.525 | 1000010 | 66 | -0.850 | 1011101 | 93 -0.175
0001101 | 13 | -2.175 | 0101000 | 40 | -1.500 | 1000011 | 67 | -0.825 | 1011110 | 94 -0.150
0001110 | 14 | -2.150 | 0101001 | 41 | -1.475 | 1000100 | 68 | -0.800 | 1011111 | 95 -0.125
0001111 | 15 | -2.125 | 0101010 | 42 | -1.450 | 1000101 | 69 | -0.775 | 1100000 | 96 -0.100
0010000 | 16 | -2.100 | 0101011 | 43 | -1.425 | 1000110 | 70 | -0.750 | 1100001 | 97 -0.075
0010001 | 17 | -2.075 | 0101100 | 44 | -1.400 | 1000111 | 71 | -0.725 | 1100010 | 98 -0.050
0010010 | 18 | -2.050 | 0101101 | 45 | -1.375 | 1001000 | 72 | -0.700 | 1100011 | 99 -0.025
0010011 | 19 | -2.025 | 0101110 | 46 | -1.350 | 1001001 | 73 | -0.675 | 1100100 | 100 0.000
0010100 | 20 | -2.000 | 0101111 | 47 | -1.325 | 1001010 | 74 | -0.650 | 1100101 | 101 Not
0010101 | 21 | -1.975 | 0110000 | 48 | -1.300 | 1001011 | 75 | -0.625 | Permitted
0010110 | 22 | -1.950 | 0110001 | 49 | -1.275 | 1001100 | 76 | -0.600 | 1111111 | 127
0010111 | 23 | -1.925 | 0110010 | 50 | -1.250 | 1001101 | 77 | -0.575
0011000 | 24 | -1.900 | 0110011 | 51 | -1.225 | 1001110 | 78 | -0.550
0011001 | 25 | -1.875 | 0110100 | 52 | -1.200 | 1001111 | 79 | -0.525
0011010 | 26 | -1.850 0110101 | 53 | -1.175 | 1010000 | 80 | -0.500
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10.2.14 VMOFCTR (C7h): VCOM Offset Control

C7H VMOFCTR (VCOM Offset Control)
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
VMOFCTR 0 1 1 - 1 1 0 0 0 1 1 1 (C7h)
1st Parameter 1 1 1 - VMF6 - - VMF3 [ VMF2 | VMF1 | VMFO

NOTE: “-“ Don't care, can be set to VDDI or DGND level

-Set VCOM Voltage level for reduce the flicker issue

VMF[6] VMF[3:0] VCOMH Output Level VCOML Output Level
0 0000 “VMH”-16d “VML"-16d
0 0001 “VMH”-15d “VML"-15d
0 0010 “VMH”-14d “VML”-14d
0 I I
0 1110 “VMH”-2d “VML"-2d
0 1111 “VMH”-1d “VML"-1d
1 0000 “VMH” “VML”
1 0001 “VMH"+1d “VML"+1d
1 0010 “VMH"+2d “VML"+2d
1 | |
Description 1 1110 “VMH"+14d “VML"+14d

1 1111 “VMH"+15d “VML"+15d

- 1d=25mV, 2d=50mV 3d=75mv....

- 2.5V <= VMH % nd <= 5.0V; -2. 5V <= VML + nd<= 0V (n=0~15,16)

- VMF[6] & VMF[3:0] are stored in NV memory to contrast.
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10.2.15 WRID2 (D1h): Write ID2 Value

D1H WRID2 (Write ID2 Value)
Inst / Para D/ICX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID2 0 1 1 - 1 1 0 1 0 0 0 1 (D1h)
1st Parameter 1 1 1 - ID26 | ID25 | ID24 | 1D23 | ID22 | ID21 | 1D20 -
NOTE: “-“ Don't care
Description -Write 7-bit data of LCD module version to save it to NV memory.
-The parameter ID2[6:0] is LCD Module version ID.
Refer to Applcation Note
10.2.16 WRID3 (D2h): Write ID3 Value
D2H WRID3 (Write ID3 Value
Inst / Para D/CX | WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRID3 0 1 1 - 1 1 0 1 0 0 1 0 (D2h)
1st Parameter 1 1 1 - ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 -
NOTE: “-* Don't care
- -Write 8-bit data of project code module to save it to NV memory.
Description . .
-The parameter ID3[7:0] is product project ID.
Refer to Applcation Note
10.2.17 RDID4 (D3h): Read the ID4 value
D3H RDID4 (Read the ID4 value)
Inst / Para D/CX | WRX | RDX | D17-8 |D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID4 0 1 1 - 1 1 0 1 0 0 1 1 (D3h)
1st Parameter 1 1 1 - - - - - - - - -
2nd Parameter 1 1 1 - ID417 | ID416 | ID415 | ID414 | ID413 | ID412 | ID411 | ID410 -
3rd Parameter 1 1 i - 1D427 | ID426 | ID425 | ID424 | ID423 | ID422 | ID421 | ID420 -
4th Parameter 1 1 i - ID437 | ID436 | ID435 | ID434 | ID433 | ID432 | ID431 | ID430 -
5th Parameter 1 1 1 - ID447 | 1D446 | ID445 | ID444 | ID443 | ID442 | ID441 | ID440 -
NOTE: “-* Don't care
-Read the Driver IC information from mask value.
-The 1st parameter is dummy data.
Description [-The 2nd parameter ID41[7:0]="03h" is Driver IC ID code.
-The 3rd parameter ID42[7:0] is Driver IC Part number ID. (The code be define by Driver IC Vender)
-The 4th & 5th parameter ID43[7:0] & ID44[7:0] are Driver IC version ID.
Status Default Value
ID41[7:0] ID42[7:0] ID43[7:0] ID44[7:0]
Default Power On Sequence 03h 20h 0lh 00h
S/W Reset 03h 20h 01h 00h
H/W Reset 03h 20h 01lh 00h
Ver 1.5 146 2007-10




ST/7732

10.2.18 NVFCTR1 (D9h): NV Memory Function Controller 1

D9H NVECTR1 (NV Memory Function Controller 1)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR1 0 1 1 - 1 1 0 1 1 0 0 1 (D9h)
1st Parameter 1 1 1 - - - EXTC - RDY -
NOTE: “-* Don't care
Description |OTP Controller flag
Refer to Applcation Note
10.2.19 NVFCTR2 (DEh): NV Memory Function Controller 2
DEH NVFCTR1 (NV Memory Function Controller 2)
Inst / Para D/CX | WRX | RDX |D17-8] D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR1 0 1 1 - 1 1 0 1 1 1 1 0 (DEh)
1% Parameter 1 1 1 1 0 1 0 1 0 1 0 AA
2" parameter 1 1 1 0 0 0 0 1 1 1 1 OF
3 Parameter 1 1 1 1 0 1 0 0 1 0 1 A5
NOTE: “-“ Don't care
Description [OTP Read Command
Refer to Applcation Note
10.2.20 NVFCTR3 (DFh): NV Memory Function Controller 3
DFH NVFCTR1 (NV Memory Function Controller 3
Inst / Para D/ICX | WRX [ RDX | D17-8| D7 D6 D5 D4 D3 D2 D1 DO (Code)
NVFCTR1 0 1 1 - 1 1 0 1 1 1 1 1 (DFh)
1% Parameter 1 1 1 0 1 0 1 0 1 0 1 55
2"Parameter 1 1 1 1 1 1 1 0 0 0 0 FO
3" Parameter 1 1 1 0 1 0 1 1 0 1 0 5A
NOTE: “-“ Don't care
Description OTP Write Command
Refer to Applcation Note
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10.2.21 GMCTRP1 (EOh): Gamma (‘+’polarity) Correction Characteristics Setting

EOH GMCTRPO (Gamma ‘+'polarity Correction Characteristic s Setting)
Inst / Para D/CX | WRX | RDX | D17-8 | D7 | D6 | D5 D4 D3 D2 D1 DO (Code)
GMCTRP1 0 1 1 - 1 1 1 0 0 0 0 0 (EOh)
1* Parameter 1 1 1 - - - - - RFP3 | RFP2 | RFP1 | RFPO
2" Parameter 1 1 1 - - - - |PKPO4|PKP0O3[PKP02[PKPO1|PKP0O0
3" Parameter 1 1 1 - - - - |PKP14|PKP13[|PKP12|PKP11|PKP10
4™ parameter 1 1 1 - - - - |PKP24|PKP23[PKP22|PKP21|PKP20
5"Parameter 1 1 1 - - - - |PKP34|PKP33[|PKP32[PKP31|PKP30
6" Parameter 1 1 1 - - - - |PKP44|PKP43[|PKP42|PKP41|PKP40
7" Parameter 1 1 1 - - - - - |PKP53|PKP52|PKP51|PKP50
8™ parameter 1 1 1 - - - - - |PKP63|PKP62|PKP61|PKP60
9" Parameter 1 1 1 - - - - - |PKP73|PKP72|PKP71|PKP70
10" Parameter 1 1 1 - - - - - |PKP83|PKP82|PKP81|PKP80
11" Parameter 1 1 1 - - - - |RFP14|RFP13|RFP12|[RFP11|RFP10
12" Parameter 1 1 1 - - - - |OSP14j0SP13|0SP12/0SP11|0OSP10
13" Parameter 1 1 1 - - - - - OSP3|0OSP2 | 0OSP1|OSPO
NOTE: “-“ Don't care
Negative Polarity Set-up Contents
RFP[3:0] The voltage of VO grayscale is selected by the variable resistor
PKPO[4:0] The voltage of V3 grayscale is selected by the 32 to 1 selector
PKP1[4:0] The voltage of V6 grayscale is selected by the 32 to 1 selector
PKP2[4:0] The voltage of V11 grayscale is selected by the 32 to 1 selector
PKP3[4:0] The voltage of V20 grayscale is selected by the 32 to 1 selector
Description PKP4[4:0] The voltage of V31 grayscale is selected by the 32 to 1 selector
PKP5[3:0] The voltage of V43 grayscale is selected by the 16 to 1 selector
PKP6[3:0] The voltage of V52 grayscale is selected by the 16 to 1 selector
PKP7[3:0] The voltage of V57 grayscale is selected by the 16 to 1 selector
PKP8[3:0] The voltage of V60 grayscale is selected by the 16 to 1 selector
RFP1[4:0] The voltage of V1 grayscale is selected by the variable resistor
OSP1[4:0] The voltage of V62 grayscale is selected by the variable resistor
OSP[3:0] The voltage of V63 grayscale is selected by the variable resistor
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10.2.22 GMCTRNL1 (E1h): Gamma ‘-'polarity Correction Characteristics Setting

E1H GMCTRPO (Gamma ‘+'polarity Correction Characteristic s Setting)
Inst / Para D/CX| WRX |RDX] D17-8 | D7 | D6 | D5 D4 D3 D2 D1 DO | (Code)
GMCTRP1 0 1 1 - 1 111 0 0 0 0 1 (E1h)
1* Parameter 1 1 1 - - - - - RFN3 | RFN2 | RFN1 [ RFNO
2" Parameter 1 i 1 - - - - | PKNO4 | PKNO3 | PKNO2 |PKNO1| PKNOO
3" Parameter 1 i 1 - - - - | PKN14 | PKN13 | PKN12 |PKN11| PKN10
4™ Parameter 1 i 1 - - - - | PKN24 | PKN23 | PKN22 |PKN21| PKN20
5"Parameter 1 1 1 - - - - | PKN34 | PKN33 | PKN32 |PKN31| PKN30
6" Parameter 1 1 1 - - - - | PKN44 | PKN43 | PKN42 |PKN41| PKN40
7" Parameter 1 1 1 - - - - - PKN53 | PKN52 [PKN51| PKN50
8" Parameter 1 1 1 - - - - - PKN63 | PKN62 [PKN61| PKN60
9" Parameter 1 i 1 - - - - - PKN73| PKN72 [PKN71| PKN70
10" Parameter 1 1 1 - - - - - PKN83 | PKN82 [PKN81| PKN80
11" Parameter 1 i 1 - - - - |REN14 | RFN13 | RFN12 |REN11| RFN10
12" Parameter 1 ) 1 - - - - |OSN14 | OSN13| OSN12 |[OSN11|OSN10
13" Parameter 1 1 1 - - - - - OSN3 | OSN2 | OSN1 | OSNO
NOTE: ““ Don't care
Negative Polarity Set-up Contents
RFN[3:0] The voltage of V63 grayscale is selected by the variable resistor
PKNO[4:0] The voltage of V60 grayscale is selected by the 32 to 1 selector
PKN1[4:0] The voltage of V57 grayscale is selected by the 32 to 1 selector
PKN2[4:0] The voltage of V52 grayscale is selected by the 32 to 1 selector
PKN3[4:0] The voltage of V43 grayscale is selected by the 32 to 1 selector
Description PKN4[4:0] The voltage of V31 grayscale is selected by the 32 to 1 selector
PKN5[3:0] The voltage of V20 grayscale is selected by the 16 to 1 selector
PKNG6[3:0] The voltage of V11 grayscale is selected by the 16 to 1 selector
PKN7[3:0] The voltage of V6 grayscale is selected by the 16 to 1 selector
PKN8[3:0] The voltage of V3 grayscale is selected by the 16 to 1 selector
RFN1[4:0] The voltage of V62 grayscale is selected by the variable resistor
OSN1[4:0] The voltage of V1 grayscale is selected by the variable resistor
OSN[3:0] The voltage of VO grayscale is selected by the variable resistor
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10.2.23 AUTOCTRL (F1h): NVM and OSC control function

09H RDDST (Read Display Status)

Inst / Para D/CX|WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
AUTOCTRL 0 1 1 - 1 1 1 1 0 0 0 1 (F1h)
st OTP

1™ Parameter 1 1 1 - PROG 0 0 0 1 0 0 0
NOTE: “-*“ Don'’t care
Bit Description Value
Description OTP OTP programming function ‘1’ = Enable OTP programming function
PROG ‘0’ = Disable OTP programming function
Status Default Value(D7~D0)
Power On Sequence 0000_1000 (08h)
Default S/W Reset 0000_1000 (08h)
H/W Reset 0000_1000 (08h)
10.2.24 OSCADJ (F2h): Internal OSC frequency control
09H RDDST (Read Display Status)

Inst / Para D/CX|WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)

OSCADJ 0 1 1 - 1 1 1 1 0 0 1 0 (F2h)
st OSsC OSsC OSC

1™ Parameter 1 1 1 - 0 0 0 0 0 seL2 | seL1 | sELo
NOTE: “-* Don'’t care
Bit Description Value
OSCSEL | Internal OSC frequency adjust | ‘000’ = 120hz
_— function ‘001’ = 95hz
Description 010’ = 80hz
‘011’ = 70hz
100’ = 60hz — default setting
Status Default Value(D7~DO0)
Power On Sequence 0000_0100 (04h)
Default S/W Reset 0000 0100 (04h)
H/W Reset 0000_0100 (04h)
10.2.25 DISPCTRL (F5h): OTP and OSC function control
09H RDDST (Read Display Status)
Inst / Para D/CX|WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPCTRL 0 1 1 - 1 1 1 1 0 1 0 1 (F5h)
1% Parameter 1 1 1 - PDM1 | PDMO | FLM C80ON |EQPW1[EQPWO|EQVDD| ENGS
NOTE: “-* Don'’t care
Bit Description Value
PDM Vcom waveform setting within | ‘00’ = VcomL
porch area ‘01’ = VcomH
‘10’ = GND
‘11' = Hi-Z
FLM Monochrom image detection ‘1’ = Enable the monochrom image detection function
Description Mono -> frame inversion ‘0’ = Disable the monochrom image detection function
Color -> line inversion
C8ON Monochrom line detection ‘1’ = Enable the monochrom line detection function
Mono -> OP-AMP off ‘0’ = Disable the monochrom line detection function
Color -> OP-AMP on
EQPW Equalization level setting ‘00’ = VO(+ frame), V63(- frame)
‘01’ = V63(+ frame), VO(-frame)
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‘10’ = GND(+frame), GND(-frame), ps. EQVDD="0’
‘10’ = VDD(+frame), GND(-frame), ps. EQvVDD="1"

‘11’ = Hi-Z(+frame), Hi-Z(-frame)
EQVDD Equalization level setting ‘1’ = VDD(+frame), GND(-frame) mode, ps. EQPW="10'
‘0’ = GND(+frame), GND(-frame) mode, ps. EQPW="10’
ENGS Gate scan direction setting 1'=G1~ G162
‘0'=G162 ~G1
Status Default Value(D7~D0)
Default Power On Sequence 00011010 (1Ah)
S/W Reset 0001_1010 (1Ah)
H/W Reset 0001_1010 (1Ah)

10.2.26 DEFADJ (F6h): Default mode setting

09H RDDST (Read Display Status)
Inst / Para D/CX|WRX | RDX | D17-8 D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DEFADJ 0 1 1 - 1 1 1 1 0 1 1 0 (F6h)
1% Parameter | 1 1 i - 0 1 0 0 0 1 0 T%SEEL -
NOTE: “-“ Don'’t care
Bit Description Value
Description TESELOE | Output mode setting of ‘1’ = Enable the output mode of TESEL pin
TESEL pin ‘0’ = Disable the output mode of TESEL pin
Status Default Value(D7~DO0)
Power On Sequence 0100_0100 (44h)
Default S/W Reset 0100 0100 (44h)
H/W Reset 0100_0100 (44h)
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11. Power structure

11.1. Driver IC Operating voltages Specification

VDD=(2.5V~3.3V)

AVDD

VGH (9.4V ~ 16.1V)

AVDD (4.95V ~ 6V)

I

Charge Pump
Reference Voltage

Internal
Reference Voltage

GVDD (3.0V ~ 5.0V)

VCOMH (2.5V ~ 5.0V)

AGND=0V

-

Remark

\ \

VCOML (-2.5V ~ 0.0V)

VCL (-2.5V ~ -2.9V)

\

Fig. 11.1.1 Power Booster Level

1. AVDD supply to all power source (exclude VGH, VGL)
2. Source output range: 0.1V ~ AVDD-0.1V

3. Linear Range: 0.2V ~ AVDD-0.2V (For all output voltage, but exclude VGH, VGL)

4. Above operating voltages is min range.

Ver 1.5
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11.2 Power Booster Circuit
11.2.1 VCI1 generate frome VDD regulator

VDD
&

C,

1
VDD
3

AVDD

REGP ‘__\l

I__A,H] \(e
[2:0}

Source Output
Circuit Block

Reference
Voltage
generator

REGP

Veil

Gray reference
Circuit Block
(Gamma)

AVDD

T

REGP ¢——

5396

GVDD
&

1
v ;
AGND I__"B] VRH Cavop T
[4:0}
Cua \é
AGND
VDD AVDD
Charge Pump 1 REGP ¢— VCOMH
(VDD *2) c 1
H] VMH VCOMH
[6:0} T
C.’\VDD—lv— AE}VND
Veil VCOM
Charge Pump 2
(Vcil *4,5,6) Veil
Cyan T
¢_<I:I ® VCOMH
1
Veil VMA Cycon T
_® [5:0}
Charge Pump 2
(Veil * -3,-4,-5) l
v
C VCL REGP
VGL
VGH ——>) Gate Q) al
VDD VoL~ Driver Gl62
Charge Pump 4 8
(VDD *-1)
VDDI
Reference ® 1
C Voltage C
Ve generator Veot T
VREF vce
o, T Cvee T
ption
Fig. 11.2.1 Power Booster Structure (1)
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11.2.2 EXTERNAL COMPONENTS CONNECTION

Pad Name Connection Rl () Typlcal
Voltage capacitance value

VDDI VDDI (Logic Power) 10.0v 1.0 uF
VDD VDD (Analog Power) 10.0v 1.0 uF
VCC Connect to Capacitor (Max 3V): VCC ------- [|-------- GND 10.0v 1.0 uF
AGND Analog ground (Connect to GND)

DGND Digital ground (Connect to GND)

C23P, C23N Connect to Capacitor: C23P ------- ||-------- C23N 25.0V; 16.0v* | 1.0 uF
C22P, C22N Connect to Capacitor: C22P ------- ||-------- C22N 25.0V; 16.0v* | 1.0 uF
C21P, C21N Connect to Capacitor: C21P ------- ||--- ----- C21N 10.0V 1.0 uF
C12P, C12N Connect to Capacitor: C12P ------- ||-------- C12N 10.0V 1.0 uF
C11P, C11IN Connect to Capacitor: C11P ------- ||-------- C11IN 10.0V 1.0 uF
AVDD Connect to Capacitor: AVDD ------- | — GND 10.0V 1.0 uF
VCI1 Connect to Capacitor: AVDD ------- [|-------- GND 10.0V 1.0 uF
VGH Connect to Capacitor: VGH ------- [|-------- GND 25.0V; 16.0v* | 1.0 uF
VGL Connect to Capacitor: VGL ------- [|-------- GND 25.0V; 16.0v* | 1.0 uF
VCL Connect to Capacitor: VCL ------- [|-------- GND 10.0V 1.0 uF
VREF Connect to Capacitor: VREF ------- [|-------- GND 10.0V 1.0 uF
GVDD Connect to Capacitor: GVDD ------- [|-------- GND 10.0V 1.0 uF
VCOMH Connect to Capacitor: VCOMH------- [|--------- GND 10.0V 1.0 uF
VCOML Connect to Capacitor: VCOML ------- [|-------- GND 10.0V 1.0 uF

Note: For the typical specification of capacitor, the surge voltage is 125% of rated voltage. The capacitor of rated voltage of
16V can be only used for the case of VGH < 12.8V and VGL > -12.8V to prevent from stability issue. For normal
usage, please use the capacitor of 25V rating.
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12. Gamma structure

12.1 STRUCTURE OF GRAYSCALE AMPLIFIER

The structure of grayscale amplifier is shown as below. 13 voltage levels (VIP(N)0-VIP(N)12) between GVDD and VGS are
determined by the high/ mid/ low level adjustment registers.

Gray Level Voltage Formula (Positive) Voltage Formula (Negative)
0 VINPO VINNO
1 VINP1 VINN1
2 V1-(V1-V3)*(16/30) V1-(V1-V3)*(18/30)
3 VINP2 VINP(N)2
4 V3-(V3-V6)*(11/30) V3-(V3-V6)*(12/30)
5 V3-(V3-V6)*(21/30) V3-(V3-V6)*(22/30)
6 VINP3 VINN3
7 V6-(V6-V11)*(7/30) V6-(V6-V11)*(7/30)
8 V6-(V6-V11)*(14/30) V6-(V6-V11)*(13/30)
9 V6-(V6-V11)*(20/30) V6-(V6-V11)*(19/30)
10 V6-(V6-V11)*(25/30) V6-(V6-V11)*(25/30)
11 VINP4 VINN4
12 V11-(V11-V20)*(4/30) V11-(V11-V20)*(4/36)
13 V11-(V11-V20)*(8/30) V11-(V11-V20)*(8/36)
14 V11-(V11-V20)*(12/30) V11-(V11-V20)*(12/36)
15 V11-(V11-V20)*(16/30) V11-(V11-V20)*(16/36)
16 V11-(V11-V20)*(19/30) V11-(V11-V20)*(20/36)
17 V11-(V11-V20)*(22/30) V11-(V11-V20)*(24/36)
18 V11-(V11-V20)*(25/30) V11-(V11-V20)*(28/36)
19 V11-(V11-V20)*(28/30) V11-(V11-V20)*(32/36)
20 VINP5 VINN5
21 V20-(V20-V31)*(3/30) V20-(V20-V32)*(3/36)
22 V20-(V20-V31)* (6/30) V20-(V20-V32)*(6/36)
23 V20-(V20-V31)* (9/30) V20-(V20-V32)*(9/36)
24 V20-(V20-V31)* (12/30) V20-(V20-V32)*(12/36)
25 V20-(V20-V31)* (15/30) V20-(V20-V32)*(15/36)
26 V20-(V20-V31)* (18/30) V20-(V20-V32)*(18/36)
27 V20-(V20-V31)* (21/30) V20-(V20-V32)*(21/36)
28 V20-(V20-V31)* (23/30) V20-(V20-V32)*(24/36)
29 V20-(V20-V31)* (25/30) V20-(V20-V32)*(27/36)
30 V20-(V20-V31)* (27/30) V20-(V20-V32)*(30/36)
31 VINP6 V20-(V20-V32)*(33/36)
32 V31-(V31-V43)*(3/36) VINNG
33 V31-(V31-V43)*(6/36) V32-(V32-V43)*(3/30)
34 V31-(V31-V43)*(9/36) V32-(V32-V43)*(5/30)
35 V31-(V31-V43)*(12/36) V32-(V32-V43)*(7/30)
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36 V31-(V31-V43)*(15/36) V32-(V32-V43)*(9/30)
37 V31-(V31-V43)*(18/36) V32-(V32-V43)*(12/30)
38 V31-(V31-V43)*(21/36) V32-(V32-V43)*(15/30)
39 V31-(V31-V43)*(24/36) V32-(V32-V43)*(18/30)
40 V31-(V31-V43)*(27/36) V32-(V32-V43)*(21/30)
41 V31-(V31-V43)*(30/36) V32-(V32-V43)*(24/30)
42 V31-(V31-V43)*(33/36) V32-(V32-V43)*(27/30)
43 VINP7 VINN7

44 V43-(V43-V52)*(4/36) V43-(V43-V52)*(2/30)
45 V43-(V43-V52)*(8/36) V43-(V43-V52)*(5/30)
46 V43-(V43-V52)*(12/36) V43-(V43-V52)*(8/30)
a7 V43-(V43-V52)*(16/36) V43-(V43-V52)*(11/30)
48 V43-(V43-V52)*(20/36) V43-(V43-V52)*(14/30)
49 V43-(V43-V52)*(24/36) V43-(V43-V52)*(18/30)
50 V43-(V43-V52)*(28/36) V43-(V43-V52)*(22/30)
51 V43-(V43-V52)*(32/36) V43-(V43-V52)*(26/30)
52 VINPS VINNS

53 V52-(V52-V57)*(5/30) V52-(V52-V57)*(5/30)
54 V52-(V52-V57)*(11/30) V52-(V52-V57)*(10/30)
55 V52-(V52-V57)*(17/30) V52-(V52-V57)*(16/30)
56 V52-(V52-V57)*(23/30) V52-(V52-V57)*(23/30)
57 VINPO VINN9

58 V57-(V57-V60)*(8/30) V57-(V57-V60)*(9/30)
59 V57-(V57-V60)*(18/30) V57-(V57-V60)*(19/30)
60 VINP10 VINN10

61 V60-(V60-V62)*(12/30) V60-(V60-V62)*(14/30)
62 VINP11 VINN11

63 VINP12 VINN12
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13. Example Connection with Panel direction and Dif  ferent Resolution

13.1 Application of connection with panel direction
Case 1: (This is default case)

- 1stPixel is at Left Top of the panel

- RGB filter order = RGB

ST7732 (bump down) - Direction default setting (H/W)
G161 Gl sl $396 G2 G162 SMX=" 0
N
SMY= 0
SRGB= 0
. P1 P2 P3 T P130 P13l il32 Sl - Filtel‘ R
7 — $2 = Filter
Ie%) 1st pixel S3 = Filter B
| ‘ G4 - Display direction control (S/W)
i - X-Mirror control by MX
i | - Y-Mirror control by MY
| | - XY-Exchange control by MV
IC(Bump down)
G159 ‘ N\ LCD Front side 9: Glass
G160 I_H — : }
L Gi6l | 4 i i
> Tl ce — )\
TFT Glass
Case 2:
- 1stPixel is at Left Top of the panel
- RGB filter order = BGR
ST7732 (bump down) - Direction default setting (H/W)
G161 Gl sl $396 G2 G162 SMX=" 0
N
SMY= 0
SRGB= ‘1
. P1 P2 P3 T P130 P13l il32 Sl - Filtel‘ B
7 — $2 = Filter
Ie8) 1t pixel ‘ S3 = Filter R
‘ G4 - Display direction control (S/W)
| - X-Mirror control by MX
| - Y-Mirror control by MY
i - XY-Exchange control by MV
! IC(Bump down)
G159 1 \ LCD Front side 9: Glass
G160 I_L:J — - }
L Gi6l | 4 i i
> Bl ce — X
TFT Glass
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Case 3:

- 1st Pixel is at Righ Bottom of the panel

- RGB filter order = RGB

ST7732 (bump down)

G161 Gl S1 S396 G2 G162
T .
P1 P2 P3 T P130 PI31 PI32

o Il
F AN
G3
| G4
G159 ‘ 3
/ 1st pixel G160
L G161
- G162 —!
Case 4:

- 1st Pixel is at Righ Bottom of the panel

- RGB filter order = BGR

ST7732 (bump down)

G161 Gl sl $396 G2 G162
T .
Pl P2 P3 TTTTTTTTTTTTT PI30 PI31 PI32

o =

Ee

G3
| G4
G159 ‘ 1

/ 1st pixel G160
— Glol
<t Gl62 —

Ver 1.5

- Direction default setting (H/W)
SMX="T1

SMY =T’

SRGB= 0

S1 = Filter R

S2 = Filter

S3 = Filter B

- Display direction control (S/W)
- X-Mirror control by MX

- Y-Mirror control by MY

- XY-Exchange control by MV

IC(Bump down)
\ LCD Front side

== lll

CF Glass
=

- Direction default setting (H/W)
SMX= ‘T

SMY =T

SRGB= T

S1 = Filter B

S2 = Filter

S3 =Filter R

- Display direction control (S/W)
- X-Mirror control by MX

- Y-Mirror control by MY

- XY-Exchange control by MV

IC(Bump down)
\ LCD Front side

TR
TFT Glass

CF Glass
[

== lll

159

X
TFT Glass
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13.2 Application of connection with Different resol ution
Case 1 of Resolution (128RGB x 160) (GM1, GMO = “00")
RAM size=128 x 160 x 18-bit (Used)
Display size = 128RGB x 160
1). Example for SMX=SMY="0’
ST7732 (bump down)
G161 G3 S7 S390 G2 G160
GRAM size = 128 x 160 x 18-bits C
©, 0)%
00h Olh 02h -=-==-=----mmmom- 7Eh  7Fh  83h P3 TTTTTTTTTIT P26 P127 P128
o N e P E I P = } = |Gl
0lh
0%h Lst pixel | a3
i a4
| G157
\ L G158
1 &ﬂl‘r’g\& p Gls9 —
OFh A [ G0 L=t ———F+—1—t> W]
Alh
- Display direction control (S/W)
- X-Mirror control by MX
- Y-Mirror control by MY - Direction default setting (H/W)
- XY-Exchange control by MV SMX ='0'
SMY ="0"
SRGB ="0'
2). Example for SMX=SMY="1
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ST7732 (bump down)
G161 G3 S7 S390 G2 G160
GRAM size = 128 x 160 x 18-bits T .
(0,0
00h Olh 02h -=====mmmmmmm - 7Eh 7Fh 83h Pl P2 P3 ~TTTTTTTTTTo P126 P127 P128
ooh N 4] } Gl
0lh i /] 74
/ .

02h = y 1st pixel G3

1 =d s/ G4 i

| sS4 / | i

| F~ | |

| T~ / i i

3 3 / : :

3 ~ | 3 i

i / - ~ L i

// = |

| / 3 S~/ |

| / | G157

| G158 +~

1 (127, 159) 2|

| s ‘} Y N~ G159 —
OFh N L G0 -l |
Alh

- Display direction control (S/W)

- X-Mirror control by MX
- Y-Mirror control by MY
- XY-Exchange control by MV

Ver 1.5
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- Direction default setting (H/W)

SMX ="'
SMY ="'
SRGB =0

2007-10



ST/7732

Case 2 of Resolution (120RGB x 160) (GM1, GMO = “01")
RAM size=120 x 160 x 18-bit (Used)

Display size = 120RGB x 160

1). Example for SMX=SMY="0’

GRAM size = 120 x 160 x 18-bits

0,0
00h Olh 02h  ------=--=------- 77h 7Fh  83h
00h I e e
0lh
02h
| (119, 159) |
| E—
9Fh A
Alh

- Display direction control (S/W)
- X-Mirror control by MX

- Y-Mirror control by MY

- XY-Exchange control by MV

ST7732 (bump down)
Gl61 G3 s7 $366 G2 G160
.
e P18 P19 PI20
- Gl
1st pixel G3
G4
G157
G158
P G159 —
T B e e e e el I |

- Direction default setting (H/W)
SMX ='0'

SMY ='0'
SRGB="0"
2). Example for SMX=SMY="1
ST7732 (bump down)
Gl61 a3 S7 $366 G2 G160
GRAM size = 120 x 160 x 18-bits I [
(0,0)
00h O0lh 02h ------—---m—--- 77h 7Fh  83h Pl P2 P3 TTTTTTTTTTTOC P118 PI19 PI20
00h ~ - Gl
0lh + - G2 7
02h ~ , / 1st pixel 3
~ o4 ‘
~ N
~ o ,
~ - /
»m
/ g S~
/ T~
< \/
~ G157
L(llg‘ 159) ‘ G158 >S4
ERNE > < G159 —
9Fh Y/ L G160 | = “I'l
Alh
- Display direction control (S/W)
- X-Mirror control by MX L .
- Y-Mirror control by MY - Direction default setting (H/W)
- XY-Exchange control by MV SMX =T
SMY ="1'
SRGB =0
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Case 3 of Resolution (132RGB x 162) (GM1, GMO0 = “11")
RAM size=132 x 162 x 18-bit (Used)

Display size = 132RGB x 162

1). Example for SMX=SMY="0’

00h
01h
02h

9Fh
Alh

GRAM size(132x162x18-bits)

00h 02h —— ——— —— ——— —— 7Fh 83h
0,0
(131,161)
\
Yo

- Display direction control (S/W)

- X-Mirror control by MX
- Y-Mirror control by MY

- XY-Exchange control by MV

2). Example for SMX=SMY="1

00h
01h
02h

9Fh
Alh

Ver 1.5

GRAM size(132x162x18-bits)

00h 02h —— ——— —— ——— —— 7Fh 83h
0.0 Tk
(131,161)
\
sl

- Display direction control (S/W)

- X-Mirror control by MX
- Y-Mirror control by MY

- XY-Exchange control by MV

—G161 G162
0,0) —LGA Si S396 G2
L \D1 p2 - — — — —— Di127D128
1% a1 >
A gep)
Gs || //
| 1% Pi G4
— ixel
| / |
| / |
| |
| |
| |
| |
| |
| |
| |
| |
G158 |
G159
el ~
= WG ic>—
(131,161)
- Direction default setting (H/W)
SMX =0’
SMY =0’
SRGB =0
—|G161 G162
G1 S1 S396 G2
DI p2 —— — — —— —— D127D128
G1 <
R R I ey
<63 /
KO (131,161) /7 G4
{ | / |
K | “ |
| / |
| |
| |
{. ! |
e |
[ |
I tey |
| ] 38 . |
G158 “fe. 1% Pixel |
i W AN G159
— G161 M 27N
< Gl62—
(0,0)

163

- Direction default setting (H/W)

SMX =1
SMY =1’
SRGB =0’

2007-10



ST/7732

13.3 MicroProcessor Interface applications

13.3.1 8080-Seriers MCU + SPI Interface (RCM =‘'0x’ , P68="0’, IM2="1")

13.3.1.1 8080-Series MCU Interface for 8-bit data bus (IM1, IM0O="00")

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

Fig. 13.3.1.1 8080-Series MCU Interface for 8-bit data bus

ST7732
f;sx > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) 5| RDX
D7toDl | Jlp7t0D1
N\
DO oo
%) D15 to D8
— > D17t0 D16
C___ ,lpes
00"
—— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND

13.3.1.2 8080-Series MCU Interface for 16-bit data bus (IM1, IM0="01")

Ver 1.5

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

Fig. 13.3.1.2 8080-Series MCU Interface for 16-bit data bus
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ST7732
f;sx > RESX
< TE
» SCL
—>| SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) 5| RDX
D7toDl | Jlp7t0D1
N\
DO oo
Dlié? D8 . > D15 to D8
— > D17t0 D16
C __ ,lpes
L
—— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND
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13.3.1.3 8080-Series MCU Interface for 9-bit data bus (IM1, IM0="10")

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7732
TR:SX > RESX
TE
> SCL
—>{ SDA

D/CX(SCL) »| D/CX

WRX(RWX) WRX

RDX(E) 5| RDX

D8toDLl  \ | JJpgioD1

\

DO Do
ﬁ) D15 to D9
———>| D17 to D16
T ,lpes
10"

————>{ IM1,MO

IM2 vz

VS, HS, DE
PLCK
DGND

Fig. 13.3.1.3 8080-Series MCU Interface for 9-bit data bus

13.3.1.4 8080-Series MCU Interface for 18-bit data bus (IM1, IM0="11")

Ver 1.5

Host
Note:
RCM = ‘0x’
IM2="0", SPI I/F

IM2="1", MCU I/F

Fig. 13.3.1.4 8080-Series MCU Interface for 18-bit data bus
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ST7732
TR;SX > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) WRX
RDX(E) 5| RDX
D7 to D1 | D710 D1
DO
D17 to D8 > O
008\ Ip17toD8
® ___ ,lpes
a7
M2 =\ IM1,IMO
> IM2
VS, HS, DE
PLCK
DGND
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13.3.2 6800-Seriers MCU + SPI Interface (RCM = ‘0x’ , P68="1", IM2="1)

13.3.2.1 6800-Series MCU Interface for 8-bit data bus (IM1, IM0O="00")

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7732
f;sx > RESX
< TE
» SCL
—> SDA
D/CX(SCL) »| D/ICX
WRX(RWX) RWX
RDX(E) o £
D7toDl | Jlp7t0D1
N\
DO oo
ﬁ) D15 to D8
— > D17t0 D16
Y ,lres
00"
— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND

Fig. 13.3.2.1 6800-Series MCU Interface for 8-bit data bus

13.3.2.2 6800-Series MCU Interface for 16-bit data bus (IM1, IM0="01")

Ver 1.5

Host

Note:
RCM = ‘0x’
IM2="0", SPI I/F
IM2="1", MCU I/F

ST7732
f;sx > RESX
< TE
» SCL
—>| SDA
D/CX(SCL) »| D/ICX
WRX(RWX) RWX
RDX(E) o £
D7toDl | Jlp7t0D1
N\
DO oo
Dlié? D8 . > D15 to D8
— > D17t0 D16
Y ,lpes
L
—— > IM1,IM0
IM2 o M2
VS, HS, DE
PLCK
DGND

Fig. 13.3.2.2 6800-Series MCU Interface for 16-bit data bus
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13.3.2.3 6800-Series MCU Interface for 9-bit data bus (IM1, IM0="10")

Host

Note:
RCM =‘0x'
IM2="0", SPI I/F
IM2="1", MCU I/F

Fig. 13.3.2.3 6800-Series MCU Interface for 9-bit data bus

ST7732
:e;sx > RESX
TE
> SCL
—>{ SDA

D/CX(SCL) »| D/ICX

WRX(RWX) RWX

RDX(E) o £

D8toDl D8 to D1

N\

DO DO
ﬁ» D15 to D9
— > D17t0 D16
Y ,lpes
20
— > IM1,IMO

IM2 o M2

VS, HS, DE
PLCK
DGND

13.3.2.4 6800-Series MCU Interface for 18-bit data bus (IM1, IM0="11")

Ver 1.5

Host
Note:
RCM = ‘0x’
IM2="0", SPI I/F

IM2="1", MCU I/F

Fig. 13.3.2.4 6800-Series MCU Interface for 18-bit data bus

ST7732
TREESX > RESX
TE
» SCL
—>| SDA
D/CX(SCL) 5| D/ICX
WRX(RWX RWX
RDX(E) N
D7toDl 1,4/ p7t0D1
DO
> DO
DL/t D8 (> D17to D8
T lpes
a7
M2 = IM1,IMO
> IM2
VS, HS, DE
PLCK
DGND

167




ST/7732

13.3.3 RGB Interface (RCM = ‘1")
13.3.3.1 RGBInterface for 6-bit Data Width

Host ST7732
TR;SX >/ RESX
< TE
CSX » CSX
DICX(SCL) oL
SDA J <oa
V) s
HS Hs
DE >| DE
PCLK  pLek
71002\ lp71002
—————> D17t0 D8
————>D1to DO
Note:
;F\:M"ZEolh)f’ P68, IM2
IML,IMO
WRX(RWX)
RDX(E)
DGND

Fig. 13.3.3.1 RGB Interface for 8-bit data width

13.3.3.2 RGBInterface for 16-bit Data Width

DGND

— ST7732
RESX > RESX
B TE TE
Csx > CSX
D/CX(SCL) scL
SDA SDA
Vs > VS
HS HS
DE > DE
PCLK > PLCK
D5 to D1 \—>| D5to D1
D11 to D6 \—>| D11to D6
D17 to D13 \—>{ D17 to D13
“0 D6, D12
Note:
EA(;M":SOJH)’(‘ P68, IM2
IM1,IMO
WRX(RWX)
RDX(E)

Fig. 13.3.3.2 RGB Interface for 16-bit data width

Ver 1.5
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13.3.3.3 RGBInterface for 18-bit Data Width

Ver 1.5

Host
Note:
RCM = ‘1x
3Ah="60h"

RESX

TE

CSX

DICX(SCL)

SDA

VS

HS

Y

DE

PCLK

A

D5toD1

D11t0D6

Y VY VY

DGND

DI17t0D12
N\

ST7732

RESX
TE

CsSX
SCL
SDA

VS

HS

DE

PLCK
D5to D1
D11 to D6
D17to D12

P68, IM2
IM1,IMO

WRX(RWX)
RDX(E)

Fig. 13.3.3.3 RGB Interface for 18-bit data width
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14. Revision History

ST7732 Specification Revision History

Version Date Description

0.x Preliminary version

1.0 2007/05/16 First issue

Modified timing of 3-SPI and 4-SP1I. (8.3, p-23; 8.4, p-24)
Modified display off function. (10.1.18, p-120)

Add notes of 262K read function (10.1.23, p-125; 10.1.33, p-135)
Modified cap. rating voltage (11.2.2, p-155)

11 2007/06/12

1.2 2007/07/10 Removed RGBSET command 2Dh (10.1.24 p-106, p-125)

Modified timing of CSX hold time for all I/F(8.1, p-21; 8.2, p-23; 8.4, p-24)

1.3 2007/08 Modified the power system diagram(11.2.1, p-154)
Correct the typo of component table(11.2.2, p-155)
1.3.1 |2007/08 Modified component table(11.2, p-154,155)
Revise the waiting time of HW reset(9.18.2 P91)
1.4 2007/09 Revise the description of command 01h, 10h,11h, 28h (10.1.2 P111; 10.1.11

P116; 10.1.12 P117; 10.1.18 P120)

Modify the description of power on/off sequence(9.15 P84)
Remove table 9.18.3.1 reset input timing(9.18.3 P90)

15 2007/10 Modify the figure of reset timing (9.18.3 P90)

Modify the waiting time of SWReset to 120ms (10.1.2 P110)
Modify the waiting time of SLPout mode to 120ms (10.1.12 P116)

Ver 1.5 170 2007-10



