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1. General Description

This document describes HX8340-B 176RGBx220 dots resolution driving controller. The
HX8340-B is designed to provide a single-chip solution that combines a gate driver, a source

driver, power supply circuit for 262,144 colors to drive a TFT panel with 176RGBx220 dots at
maximum.

The HX8340-B can be operated in low-voltage (1.65V) condition for the interface and integrated
internal boosters that produce the liquid crystal voltage, breeder-resistance and the voltage
follower circuit for liquid crystal driver. In addition, The HX8340-B also supports various
functions to reduce the power consumption of a LCD system via software control.

The HX8340-B supports three interface groups: \Command-Parameter \interface group,
Register-Content interface group and RGB interface. mode. Command-Parameter interface
mode and Register-Content interface mode are-selected by the-external pin IFSEL setting, and
RGB interface mode is selected by external RCM[1:0] pins:-Thisumanual description focuses on
Command-Parameter interface mode and. RGB interface mode, about the Register-Content
interface mode; please refer to the"HX8340-B(T) datasheet for detail.
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8.1.19 Display on (29h)

29 H DISPON (Display On)
DNC [NWR [NRD [D17-8] D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |HEX
Command | 0 1 1 = 0 0 1 0 1 0 0 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)

Description memory display
| |

1. This command has no effect when module is already in/display on mode.
2. This command has no effect in RGB interface mode (RCM[1:0] =‘10*0or ‘11’).

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/ldle Mode-On, Slegep-Out Yes
Sleep In'or Booster Off Yes

Restriction

Status Default Value
Power On-Sequence Display Off

Default -

S/W Reset Display Off

H/W Reset Display Off

Legend

rCommand

Display-Off
Mode

o
o
=
o
3
(]
—
(]
=

/

Flow Chart
Display On
Mode Sequential
transfer
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8.1.20 Column Address Set (2Ah)

2AH CASET (Column Address Set)

DNC [NWR | NRD |D17-8| D7 | D6 D5 | D4 D3 D2 D1 | DO | HEX
-- 0 0 1 0 1 0 1 0 2A
- SC15|SC14 |SC13|SC12|SC11|SC10| SC9 | SC8
?nd parameter - SC7 | SC6 | SC5 | SC4 | SC3 | SC2 | SC1 | sCo
3rd parameter -- |EC15|EC14 |EC13 |[EC12 |[EC11 |EC10| EC9 | EC8
Mth parameter| 1 0 1 -- EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO
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)
[ scris0] | [ Ecisol]

|

Command
1st parameter

RlRrlR|O

- > |> |—

RlR(R|F
1

Description

SCJ[15:0] always must be equal‘to or less than-EC[15:0]

When SC[15:0] or EC[15:0].is.greater than maximum-row address like below, data of out of
Restriction | range will be ignored.

0000h<=SCJ[15:0]<=EC[15:0]<=00AFh (When MADCTL's B5(MV)=0)
0000h<=SCJ[15:0]<=EC[15:0]<=00DBh’(When MADCTL's B5(MV)=1)

Status Availability
Reqister Normal Mode-On, ldle Mode Off;.Sleep Out Yes
Avgilability Normal-Mode On, Idle-Made On, Sleep Out Yes
Partial’Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode'On, Sleep Out Yes
Sleep In‘or,Booster Off Yes
Status Default Value
Power On/Sequence SC[15:0]=0000h | EC[15:0]=00AFh
When MADCTL’s B5(MV) = 0:
Default SC[15:0]=0000h |  EC[15:0]=0AFh
S/W Reset When MADCTL's B5(MV) = 1.
SC[15:0]=0000h EC[15:0]=00DBh
H/W Reset SC[15:0]=0000h EC[15:0]=00AFh
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1% & 2" parameter SC [15:0] Legend
3™ & 4" parameter EC [15:0] Iﬁ

ﬁ Parameter /

DATA SHEET Preliminary VO1

I—' RA"S ET \

A’

1 & 2" parameter SP [15:0]
rd th .
Flow Chart 39 g 4" parameter EP [15:0] .
Sequential

transfer

papaeN 4|

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

I Any Command
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8.1.21 Page Address Set (2Bh)

2B H PASET (Page Address Set)

DNC |NWR |NRD |D17-8| D7 | D6 | D5 | b4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 -- 0 0 1 0 1 0 1 1 2B
1st parameter| 1 1 1 - |SP15|SP14|SP13|SP12 |SP11|SP10| SP9 | SP8
Pnd parameterp 1 1 1 -- SP7 | SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO
3rd parameter| 1 1 1 -- |EP15 |EP14 |EP13 |EP12 |[EP11 |EP10| EP9 | EP8
4th parameter| 1 1 1 - EP7 | EP6 | EP5 | EP4 | EP3 | EP2 | EP1 | EPO

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 ——>

Bl

SP[15:0] always must be equal to_orless than EP[15:0]
When SP[15:0] or EP[15:0] is greater. than maximum row, address like below, data of out of
range will be ignored.

Restriction | 4000h<=SP[15:0]<=EP[15:0]<=00DBh (When MADCTL's B5(MV)=0)
0000h<=SP[15:0]<=EP[15:0]<=00AFh (When-MADCTL’s B5(MV)=1)
Status Availability
Normal Mode On, ldle 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;Mede On, Idle Mode On; Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power. On Sequence SP[15:0]=0000h | EP[15:0]=00DBh
When MADCTL’s B5(MV) = 0:
Default SP[15:0]=0000h |  EP[15:0]=0DBh
S/W Reset When MADCTL's B5(MV) = 1.
SP[15:0]=0000h EP[15:0]=00AFh
H/W Reset SP[15:0]=0000h EP[15:0]=00DBh
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CASET A
1% & 2" parameter SC [15:0] >
3™ & 4" parameter EC [15:0]

Iﬁ RA:éET /

A'
1 & 2" parameter SP [15:0]
Flow Chart 3™ & 4" parameter EP [15:0]
Sequential

l A transfer
I RAMWR

v

Image Data >

DATA SHEET Preliminary VO1

Legend

r Command
/ Parameter /

papaoN 4l

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

popssN dI

I Any Command J
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8.1.22 Memory Write (2Ch)

2CH RAMWR (Memory Write)
DNC [NWR | NRD |D17-8| D7 | D6 | D5 | D4 | D3 D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 1 1 0 0 2C
1st parameter| 1 0 1 D1[15:0] 00..FF
: 1 1 1 Dx[15:0] 00..FF
nth parameter| 1 0 1 Dn[15:0] 00..FF
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.
Description | The Start Column/Start Page positions are different in accordance with MADCTL setting.
(See 6.1)
Then D[17:0] is stored in frame memory and the column-register and the page register
incremented.
Sending any other command can stop frame Write.
Restriction 1. In all color modes, there is no restriction-on length of parameters.
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability 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 or Booster. Off Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
RAMWR Legend
l Command
/ Parameter
Image Data
Flow Chart
D1[17:0],D2[17:0],
...,DN[17:0]
Any Command
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8.1.23 Color Setting (2Dh)

2DH RGBSET (Color Setting)
DNC |[NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 0 0 1 0 1 1 0 1 2D
1st parameter 1 T 1 _ |RGB |RGB |RGB | RGB | RGB | RGB | RGB | RGB 00.FE
007 | 006 | 005 | 004 | 003 | 002 | 001 | 00O "
1 ) 1 _ |RGB |RGB |RGB | RGB | RGB | RGB | RGB | RGB 00.FE
) nn7 | nn6 | nn5 | nn4 | nn3 | nn2 | nnl1 | nnO B
16" parameter 1 A 1 . |RGB|RGB [RGB |RGB|RGB|RGB [RGB [RGB |
157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 "
17" parameter 1 1 1 -- |RB167RB166RB165RB164RB163RB162RB161RB160| 00..FF
: 1 1 1 - RBnn7RBnn6RBNN5RBnNn4RBAn3RBNN2RBNn1RBNNO| 00..FF
32" parameter 1 1 1 - |RB317RB316RB315RB314RB313RB312RB311RB310| 00..FF

This command is used to define the LUT for 12bit to. 18bit/ 16bit-to-18bit, color depth
conversions. 80 bytes must be written to the LUT regardless of the color mode. Only the
values in section 5.1.10 are referred.

In this condition, 4K-color (4-4-4), and_65K-color(5-6-5) data input are transferred

Bl el 6(R)-6(G)-6(B) through RGB LUT table.
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.
Restriction Do not send any command before the last.data is sent.or. LUT is not defined correctly.
Status Availability
Normal Mode On, ldle Mode Off;. Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On; Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep'In-or-Booster Off Yes
Status Default Value
Default Power On Sequence Random values
S/W Reset Contents of the look-up table protected
H/W Reset Random values

Legend

[ RGESET |

1st ter RGB0O[7:0
st parame e.r [7:0] Display

Flow Chart 16th parameter RGB150[7:0]

17th parameter RB160[7:0] < Action >
32th parameter RB310[7:0] -

Sequentia
transfer
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8.1.24 Memory Read (2Eh)

2EH RAMRD (Memory Read)
DNC |NWR | NRD |D17-8| D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
- 0 0 1 0 1 1 1 0 2E

Command

1% parameter

Y e}
- > |- |—
RlRR|F
1
1

2" parameter D1[17:0] 00..FF
: Dx[17:0] 00..FF
(n+1)" parameter 1 1 1 Dn[17:0] 00..FF

This command is used to transfer data from frame memory to MCU. This command makes
no change to the other driver status.

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

Description The Start Column/Start Page positions are different in accordance with MADCTL setting.
(See 6.1)

Then D[7:0] is read back from the frame memory and the.column register and the page
register incremented

Frame read can be stopped by sending any. other.command.

1. In all color modes, the Frame Read is always like figure below. There is no restriction on
length of parameters. Note — Memory Read/is only possible viathe-Parallel Interface.
Example: Read memory data form 180-8bit interface

CS

z

NRESET

o
z

g
= o

NWR_RNW|

NRD_E

<]
<

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Registe.r. 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 or Booster Off Yes
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Image Data
D1[17:0],D2[17:0])Dn[17:0]

V

I Any Command

Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
[ RawRD |
Legend
: Command
Dummy
Parameter
Flow Chart

Mode

Sequential
transfer

RN
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8.1.25 Partial Area (30h)

30H PLTAR (Partial Area)
DNC |NWR |NRD |D17-8| D7 | D6 | D5 | b4 | D3 | D2 | D1 | DO | HEX

Command 0 1 1 = 0 0 1 1 0 0 0 0 30
1st parameter| 1 1 1 -- |SR15|SR14 |SR13|SR12 |SR11|SR10| SR9 | SR8 0000
Pnd parameterp 1 1 1 -- SR7 | SR6 | SR5 | SR4 | SR3 | SR2 | SR1 | SRO

3rd parameter| 1 1 1 -- |ER15|ER14 |ER13 |[ER12 |ER11 |[ER10| ER9 | ER8 00DB

4th parameter| 1 1 1 - ER7 | ER6 | ER5 | ER4 | ER3 | ER2 | ER1 | ERO

This command defines the partial mode’s display area. There are 4 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(ML) = 0:

) ) )
RS Sy " N N N N N
o

mmmm—_— [ ———

Start Row
SR[15:0

]

PartialArea

ER[15:0
End Row

If End Row > Start Row when MADCTL B4(ML) = 1:

End Row

Description ER[15:0]

-=-r

'
TN

Partial Area

SR[15:0]
Start Row NN NN RN

If End Row<Start Row when MADCTL's B4(ML) = 0:
ENEEEEEEEEEEEE A
End Row T ’}

oS S

ol ol

Partial Area

[R50 |t

Start Row s

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

Restriction | 1. SR[15:0] and ER[15:0] cannot be exceed than 00DBh.

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 or Booster Off Yes
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Partial Mode
IDISPOFF |

Partial Mode OFF

[ _DISPON |

Status Default Value
Power On Sequence SR[15:0]=0000h ER[15:0]=00DBh
Default S/W Reset SR[15:0]=0000h ER[15:0]=00DBh
H/W Reset SR[15:0]=0000h ER[15:0]=00DBh
1. To Enter Partial Display Mode:
"""" Legend |
[ Command] !
i é Parameter /
i
|
Sequential
C Partial Mode) ; transfer
2. To Leave Partial Display-Mode
Flow Chart

(Optional)
To prevent
Tearing Effect
Image displayed
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8.1.26 Vertical Scrolling Definition (33h)

33 H VSCRDEF (Vertical Scrolling Definition)
DNC |NWR | NRD |D17-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 ) 1 -- 0 0 1 1 0 0 1 1 33
1st parameter| ) 1 3 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
15 14 13 12 11 10 9 8 0000
Pnd parameten 1 T 1 -- TFA7|TFAG6|TFAS5|TFA4|TFA3|TFA2|TFA1|TFAO
3rd parameter| 1 ) 1 | VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
15 14 13 12 11 10 9 8 | oopc
VSA | VSA | VSA | VSA | VSA | VSA |\VSA | VSA
4th parameter| 1 ) 1 - 7 6 5 4 3 2 1 0
5" parameter| 1 T 1 B BFA | BFA | BFA | BFA | BFA |-BFA.| BFA | BFA
15 14 13 12 11 10 9 8 0000
6" parameter| 1 T 1 -- BFA 7|BFA6|BFA 5| BFA 4|'BFA3|BFA2|BFA1|BFAO

This command defines the Vertical Scrolling Area of the display.

When MADCTL B4(ML) = ‘0",

~-The 1 & 2™ parameter TFA[15:0] describes the. Top.Fixed Area (in No. of lines from top
of the Frame Memory and Display).

--The 3" & 4™ 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 5" & 6" 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.

—~
Top Fixed Area 0.0
TFA [15:0 > 3 2 4 5 e <«— Firstline read from

frame memory

Scroll Area

Bottom Fixed Area

Description | \when MADCTL BAML) = ‘1°

~The 1% & 2" parameter TFA[15:0] describes the Top Fixed Area (in No. of lines from
bottom of the Frame Memory and Display).

--The 3" & 4™ 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 5" & 6" parameter BFA[15:0] describes the Bottom Fixed Area (in No. of lines from
Top of the Frame Memory and Display).

Bottom Fixed Area 00)™

’

Scroll Area

TFA [15:0 . . i i <« Firstline read from

Top Fixed Area frame memory

See Section 6.3 for details of the Memory to Display Mapping.
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The condition is (TFA+VSA+BFA)=220 in 176RGB x 220

, otherwise Scrolling mode is undefined.

In Vertical Scroll Mode, MADCTL B5(MV) should be set to ‘0’ — this only affects the Frame
Memory Write.

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 or Booster Off Yes

Status Default Value
Power On Sequence | TFA[15:0]=0000 [VSA[15:0]=00DCh_{| BFA[15:0]=0000

S/W Reset TFA[15:0]=0000 [VSA[15:0]=00DCh. | BFA[15:0]=0000
H/W Reset TFA[15:0]=0000 [VSA[15:0]=00DCh | BFA[15:0]=0000

Default
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Flow Charts

1. To enter Vertical Scroll Mode:

Only
required

for nonrollin
scrolling

Normal Mode

1st & 2nd Parameter TFA[lS...OJ/
/3rd & 4th Parameter VSA[lS...O]/
_— 5th & 6th Parameter BFA[15..0] _—

[caser |

1st & 2nd Parameter SC[15...0]

v
_—_ 31d & 4th Parameter EC[15..0] _—=

1st & 2nd Parameter SP[15...0]

v
_—_ 3rd &4th Parameter EP[15.0] _—"_ )

[wmaDCTL |

/ Parameter /

Scroll Image
Data
[VSCRsADD |
_—~"_ 1st&2nd Parameter VSP[15..0] _—"

Scroll Mode

Legend
[Command]

Parameter

Display

Mode

Sequential
transfer

Redefines the Frame
Memory Window that
the scroll data will be
written to.

See.Note 1

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:

Scroll Mode

[caser |«

/st & 2nd Parameter SC[15..0]

v

3rd & 4th Parameter EC[15..0]

1st & 2nd Parameter SP[15..0]

3rd & 4th Parameter EP[15..0]

[RAvRW |

Scroll Image

[ VSCRSADD|

Data

1st & 2nd Parameter VSP[15..0] _~—"

Parameter

Legend

Display

Sequential
transfer

3. To Leave Vertical Scroll Mode:

Scroll Mode
| DISPOFF|

[ NORON/PTLON |

Scroll Mode OFF

Image Data
D1[15:0], D2[15:0],

Dn[15:0]

| DISPON

Note: Scroll Mode can be left by both the Normal Display Mode On (13h) and Partial Mode On
(12h) commands.

(Optional)

To prevent
Tearing Effect
Image displayed
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8.1.27 Tearing Effect Line Off (34h)
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34H TEOFF (Tearing Effect Line OFF)
DNC |NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 0 0 1 1 0 1 0 0 34
Parameter |No Parameter
o This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE
Description . :
signal line.
Restriction 1. This command has no effect when Tearing Effect output is already-OFF.
2. This command has no effect in RGB interface mode (RCM[1:0] ='10" or ‘11").
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 or Booster Off Yes
Status Default Value
Power On Sequence Off
Default
S/W Reset Off
H/W Reset Off
AN\ 7 I
[ Legend [
| i i 1
) Ecmed )
i .
I - |
| |
| |
Flow Chart I .m I
CI'E Line“Output OFD : :
. .
| |
: Sequentia :
[ transfer I
| |
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8.1.28 Tearing Effect Line On (35h)

35H TEON (Tearing Effect Line ON)
DNC |NWR | NRD |D17-8| D7 | D6 | D5 | D4 | D3 D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 0 1 0 1 35
— 1 1 1 - -- - - - - - - M 00h
parameter
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:
tvdl v
‘< :NL»Z
Vertical Time : : :
Scale
Description
When M=1:
The Tearing Effect Output Line consists of ‘both.V-Blanking.and H-Blanking
information:
tdl tvdh
Vertical Time : : :
Scale / \\ / \
Note: During Sleepin’Mode with Tearing Effect-Line On, Tearing Effect Output pin
will be active Low.
Restriction 1. This command has-no’effect when-Tearing Effect output is already ON.
2. This command has no effect in RGBiinterface mode (RCM[1:0] =‘10’ or ‘11").
Status Availability
Normal Mode On, ldle- Made-Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On,tdle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep, In orBooster Off Yes
Status Default Value
Power.On Sequence Off
Default
S/W Reset Off
H/W Reset Off
"""" Legend |
(TE Line Output OF> .
Flow Chart ‘
|
.
Sequential
transfer ‘
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8.1.29 Memory Access Control (36h)
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36 H MADCTL (Memory Access Control)
DNC |NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO [HEX
Command 0 1 1 -- 0 0 1 1 0 1 1 0 36
1st parameter 1 1 1 -- MY | MX | MV ML [BGR | SS -- -- --
This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit Assignment
Bit [ Name Description
MY | PAGE ADDRESS ORDER These 3 bits.controls MCU to
MX | COLUMN ADDRESS ORDER | memory write/read direction. See
Section 6.2:1 MCU to memory
MV | PAGE/COLUMN SELECTION write/readigicdelh”
ML | Vertical ORDER LCD vertical.refresh direction
control
Color selector switch control
BGR | RGB-BGR ORDER (0=RGB color filter,panel, 1=BGR
color filter panel)
MH | Horizontal ORDER LLCD horizontal refresh direction
control
Description ML- Vertical Updating-order
ML="0" MeE="1"
Memory Display Memory Display
a
:
\ [senznd >
BGR-RGB-RBG Order
BGR="0" BGR="1"
M RIE B Driveric EEE MRIE 5| Driver IC | RIE B
SIG1 SIG2 - SIG132 SIG1 SIG2  ——— SIG132
SIG1 SIG2 SIG132 SIG1 SIG2 —- SIG132
EEE EEE ——— FE8 ERER —— EER
[ R ——— EE8 AR BER ——— B
LCD Panel LCD Panel
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SS="0"

SS- Horizontal Updating order

SS="1"

Top-Left(0,0)

Display

151 1k
Pz 10

S
|
'
'

pEg wes

v
se|wes >

Top-Left(0,0

Memory

Note: Top-Left (0,0) means a physical memaery location.

Top-Left (0,0)

Display

Top-Left(0,0)

Memory:

A
151 1k

D1 and DO are set to ‘00’ internally. D2 is implemented if the /.CD is updating pixel-by pixel.

B[7:0]

Restriction  p s set to ‘0’ internally if the LCD is updating line-by-line.
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 Qut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
SleepIn.or Booster Off Yes
Status Default Value
Power On Sequence 00h
Defaul
etault S/W Reset No Change
H/W Reset 00h
Legend
MADCTR r Command
] / Parameter
1% parameter
Flow Chart

Mode

Sequential

transfer
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8.1.30 Vertical Scrolling Start Address (37h)

37H VSCRSADD (Vertical Scrolling Start Address)
DNC | NRD [NWR | D17-8 | D7 D6 | D5 D4 D3 D2 | D1 | DO | HEX
Command 0 1 1 0 0 1 1 0 1 1 1 37
18t o 1 1 VSP | VSP | VSP | VSP | VSP | VSP |VSP |VSP
paramete 1 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | o o
o' pnarameter 1 1 VSP |VSP |VSP | VSP | VSP | VSP |VSP |VSP
para 1 7 e | 5| 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(ML)="0’

Example:

When Top Fixed Area TFA = ‘00d’, Bottom Fixed-Area BFA = ‘02’d, Vertical Scrolling Area
VSA = 218'd’ and VSP = ‘3d’

(Example)
(0,0) Memory B4=0 Display
Pointer
. . I 0 SR
Line Pointer % 4
VSP[15:0] 3 A
. -:.J‘.--
. -
K : R
AN RN i1 I
219
(0,219)/'

When'MADCTL B4(ML)=1"

Example:

When. Top Fixed Area TFA = ‘00d’, Bottom Fixed Area BFA = ‘02d, Vertical Scrolling Area
VSA =/218d’ and VSP, = ‘3d’

(Example)
0.0) Memor B4=1 Displa
: y
Pointer

. -ty 219 ==rep £
. . 218 - H HH-++-
= i e
Line Pointer T 2 I R
L : Le AL
VSP[15:0] i 3 B - -
. H- 3 s HHe
== i 2 ST = c-c--

———ne AL 0 MREN Al

(0,219

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.

Restriction

1. Since the value of the Vertical Scrolling Start Address is absolute (with reference to the
Frame Memory), it must not enter the fixed area (defined by Vertical Scrolling Definition
(33h) — otherwise undesirable image will be displayed on the Panel.

2. This command has no effect in RGB interface mode (RCM[1:0] =‘10’ or ‘11").
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Status Availability
Register Normal Mode On, ldle Mode Off, Sleep Out Yes
Availability 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 or Booster Off Yes
Status Default Value
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
Flow Chart See Vertical Scrolling Definition (33h) description.
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8.1.31 Idle Mode Off (38h)
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38 H IDMOFF (Idle Mode Off)
DNC | NWR | NRD | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 0 0 1 1 0 0 0 38
Parameter NO PARAMETER
This command is used to recover from Idle mode on.
Description |In the idle off mode, LCD can display maximum 262,144 colors.
X =don’t care.
Restriction |This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, ldle 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
Status Default Value
Power On Sequence Idle Mode Off
Default S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
5 Legend 5
< Idle on mode> Command
i Parameter
y a . a
IDMOFF < pisplay ) |
' ( Mod )
i ode '
< Idle-off mode> ; §
Sequential
transfer i
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8.1.32 Idle Mode On (39h)

39H IDMON (Idle Mode On)

DNC | NWR | NRD | D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 0 1 -- 0 0 1 1 1 0 0 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

Description | M\vemory contents vs. Display Colour
RgR5R4R3R2R1 R0 GsGs G2 G3G2G1Go BsB5B4B3B2B1Bo
Black OXXXXXX OXXXXXX OXXXXXX
Blue OXXXXXX OXXXXXX IXXXXXX
Red IXXXXXX OXXXXXX OXXXXXX
Magenta IXXXXXX OXXXXXX IXXXXXX
Green OXXXXXX IXXXXXX OXXXXXX
Cyan OXXXXXX IXXXXXX IXXXXXX
Yellow TXXX XXX IXXXXXX OXXXXXX
White IXXXXXX IXXXXXX IXXXXXX

X =don'’t care.

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

Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Reg.iste.r. Normal Mode.On, ldle'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 or Booster Off Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
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< Idle on mode>

IDMON

Flow Chart

< Idle offmode>

Command

/ Parameter /

< Display >
( Mode )

Sequential
transfer
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8.1.33 Interface Pixel Format (3Ah)

3AH COLMOD (Interface Pixel Format)
DNC|NWR|NRD|[D17-8] D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 -- 0 0 1 1 1 0 1 0 3A
» CS | cs | cs IFP | IFP | IFP
O (el S 1 1 ” " lew2|ewlewo| | F2 | F1 | Fo| ©8

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

System interface

Interface Format IFPF2 IFPF1 IFPFO
Not Defined
Not Defined
Not Defined
12 Bit/Pixel
o Not Defined
Description 16 Bit/Pixel
18 Bit/Pixel
Not Defined

ol Ll Ll Ll (=l (o) (o))
R[OOIk |O|O
RO OO |O

RGB interface

Interface Format CSEL3 CSEL2 CSEL1 CSELO
16 Bit/Pixel 0 1 0 1
18 Bit/Pixel 0 1 1 0
6 Bit/Pixel 1 1 1 0
Not Defined The Other Setting
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Reg.iste.r. Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial ModeOn, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 66h (18-bit/pixel)
S/W Reset No Change
H/W Reset 66h (18-bit/pixel)
Example:
C 16Bit/Pixel Mode>
A\
COLMOD
Flow Chart

Legend
rCommand
/ Parameter /
:

Sequential
( 18 Bit/Pixel Mod(D

transfer
Himax Confidential -P.175-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax. OCtOber, 2007




»» HX8340-B(N) X Hi
176RGB x 220 dot, 262K color, TFT Mobile Single Chip Driver -—-./ Irmax

DATA SHEET Preliminary VO1

8.1.34 Read ID1 (DAh)

DA H RDID1 (Read ID1)

DNC | NWR | NRD | D17-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 -- 1 1 0 1 1 0 1 0 DA
1stparametenp 1 1 1 -- -- -- -- -- -- -- -- -- --
D" parameterq 1 1 1 -- ID17 {ID16 |ID15 [ID14 |ID13 |ID12 |ID11 |ID10

This read byte returns 8-bit LCD module’s manufacturer 1D

The 1st parameter is dummy data

The 2nd parameter (ID17 to ID10): LCD module’s manufacturer ID.
NOTE: See command RDDID (04h), 2nd parameter.

Description

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re_gist_e_r 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 or Booster Off Yes
Status Default Value
Power On Sequence TBD
Defaul
efault S/W Reset TBD
H/W Reset TBD
Serial I/F Mode Parallel'l/E_Mode Legend
I-m— I--_Ejrl HOSt / Parameter /
Display | < Display )
g / Send m[7:0] / / Dummy read
/ Send m[7:0] /
Sequential
transfer
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DB H RDID2 (Read ID2)
DNC| NWR | NRD | D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 1 0 1 1 0 1 1 DB
1% parameter 1 1 1 -- -- -- -- -- -- -- -- -- --
2" parameter | 1 1 1 - 1 ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -
This read byte returns 8-bit LCD module/driver version 1D
The 1st parameter is dummy data
The 2nd parameter (ID26 to 1D20): LCD module/driver version 1D
Parameter Range: ID=80h to FFh
o ID Byte Value Version Changes
Description 30h TBD TBD
81h TBD TBD
82h TBD TBD
83h TBD TBD
84h TBD TBD
85h TBD TBD
Restrictions
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut 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 or Boaster Off Yes
Status Default Value
Power On Sequence TBD
Default
etad SIW Reset TBD
H/W-Reset TBD
Serial I'/F Mode Parallel I/F Mode Legend
=
Display
Flow Chart / Send V[] / / Dummy read /
/ Send V[] / Sequential
transfer
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8.1.36 Read ID3 (DCh)

DCH RDID3 (Read ID3)

DNC | NWR | NRD | D17-8 | D7 | D6 | D5 D4 | D3 | D2 D1 DO | HEX
Command 0 1 1 -- 1 1 0 1 1 1 0 0 DC
1st parameter| 1 1 1 -- -- -- -- -- -- -- -- -- --
p" parameter| 1 1 1 -- ID37 |ID36 | ID35 |ID34 |ID33 |ID32 |ID31 |ID30 | --

This read byte returns 8-bit LCD module/driver ID

The 1st parameter is dummy data

Description | The 2nd parameter (ID37 to ID30): LCD module/driver ID
Parameter Range: ID=80h to FFh

NOTE: See command RDDID (04h), 4th parameter.

Restrictions

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 or Booster Off Yes
Status Default Value
Power On Sequence TBD
Default
S/W Reset TBD
H/W Reset TBD
Serial I/F Mode Parallel I/F Mode Legend
I—m—- I—-m HOSt / Parameter /
Flow Chart / SendD[7:0] / / Dummy read /
/ Send ID[7:0] / Sequentia
transfer
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8.1.37 SETOSC: Set Internal Oscillator (BOh)

BOH SETOSC( Set Internal Oscillator)
DNC | NWR | NRD | D17-8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 = 1 0 1 1 0 0 0 0 BO
1% parameter 1 i 1 - - - - - — losc EN| o1
nd 7P P 7P NP_ | NP_ | NP
2" parameter | 1 1 . - - |rAD32 |RADJ1|RADIO| ~ |RAD32|RADJ1|RADIO| 4

These command is used to set internal oscillator related setting

OSC_EN: Enable internal oscillator, OSC_EN = ‘1’, internal oscillator start to oscillate.
OSC_EN = ‘0, internal oscillator stop. In RGB interface mode (RCM[1:0] = ‘10’ or ‘11’),
internal oscillator will be stop to oscillate and OSC_EN bit control is-invalid.

N/P_RADJ[2:0]: Internal oscillator frequency adjusts in Normal./ Partial mode.
I/PI_RADJ[2:0]: Internal oscillator frequency adjusts in Idle(8-color) / Partial Idle mode.
For details, please refer to “7.1 Internal Oscillator” section.

Rl Uy RADJ2 | RADJ1 | RADJO | Internal Oscillator Frequency
0 0 0 133% x 2.52MHz
0 0 1 125% x 2.52MHz
0 1 0 117% X 2.52MHz
0 1 1 108% x 2.52MHz
1 0 0 100% x 2.52MHz
1 0 1 85% X 2.52MHz
1 1 0 75% X 2.52MHz
1 T 1 50% X 2.52MHz

1. EXTC should be high.to enable this command
Restrictions 2. In RGB interface/mode. (RCM[1:0]'=<10" or“11’), oscillator will be stop and these bits
control are invalid.

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‘or-Booster Off Yes

Status Default Value
Default Power On.Sequence OSC_EN=0, N/P_RADJ[2:0]=4b100, I/P1_RADJ[2:0]=4b101.
S/W Reset OSC _EN=0, N/P_RADJ[2:0]=4'b100, I/Pl RADJ[2:0]=4'b101.
H/W Reset OSC _EN=0, N/P_RADJ[2:0]=4'b100, I/Pl RADJ[2:0]=4'b101.
Flow Chart
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8.1.38 SETPWCTRL1: Set Power Control 1(B1h)

B1H SETPWCTRL1 (Set power control 1)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 0 0 1 Bl
1% parameter | 1 1 1 -- -- -- -- -- -- |vcomc| PON| DK | 01

DK: Specify on/off control of step-up circuit 1 for DDVDH voltage generation. For detail, see
the Power Supply Setting Sequence.

DK Operation of step-up circuit 1
0 ON
1 OFF

PON: Specify on/off control of step-up circuit 2 for VGH; VVGL voltage generation.
For detail, see the Power Supply Setting Sequence.

Description - —
PON Operation of step-up circuit 2
0 OFF
1 ON

VCOMG: Specify on/off control of step-up circuit 3 for'VCL voltage generation. For detail,
see the Power Supply Setting Sequence. When' VCOMG'=‘0’, VCOML = GND.

VCOMG Operation of step-up circuit 3
0 OFF
1 ON

Restrictions | EXTC should be high to enable.this command

Status Availability
. Normal Mode On, Idle Mode.Off, Sleep Out Yes
Eeg'llsf'rl't Normal Mode On, Idle Mode On, Sleep Out Yes
vailabiity PartialMode On, Idle Made Off, Sleep Out Yes
Partial Mode-On, Idle_.Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence PON=1'b0, DK=1'b1, VCOMG=1'b0.
S/W Reset PON=1'b0, DK=1’b1, VCOMG=1'h0.
H/W Reset PON=1'b0, DK=1’b1, VCOMG=1'b0.
Flow Chart
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8.1.39 SETPWCTR2: Set Power Control 2(B2h)

B2 H SETPWCTRL 2 (Set power control 2
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 0 1 0 B2
1% parameter| 1 1 1 -- -- I/P1_FSO0[2:0] -- N/P_FSO0[2:0] 44
2ndparameten 1 T 1 -- -- I/PI_FS1[2:0] -- N/P_FS1[2:0] 22

N/P_FSO0[2:0]: Set the operating frequency of the step-up circuit 1 and extra step-up circuit 1
for DDVDH voltage generation in Normal / Partial mode.

I/PI_FSO0[2:0]: Set the operating frequency of the step-up circuit 1 and extra step-up circuit 1
for DDVDH voltage generation in Idle(8-color) / Partial Idle mode.

For details, please refer to “7.1 Internal Oscillator” section.

Operation Frequency of Step-up Circuit 1
and Extra Step-up circuit 1

“a X H kine Frequency
Y2 X H Line’Frequency
1I'x HiLine Frequency
1.5 X H Line Frequency
2'x H Line Frequency
3 x H Line Frequency
4 x H-Line Frequency
8 X H Line Frequency

FS02 FSO01 FS00

RlIRP[PIFPOIOCIO|O
RPIRPOIO|IFR,|IFLIO|IO
RPIOFRPIO|IFRL IO, |O

Description N/P_FS1[2:0]: Set the operating frequency of.the step-up circuit 2 and 3 for VGH, VGL and

VCL voltage generation in Normal / Partial mode.

I/PI_FS1[2:0]: Set the operating frequency of the step-up circuit 2 and 3 for VGH, VGL and
VCL voltage generation in'ldle(8-color) /Partial Idle mode.

For details, please refer-to “7.1 Internal.Oscillator” section.

Operation Frequency of Step-up Circuit 2,
Step-up Circuit 3
“a X H Line Frequency
2 x H Line Frequency
1 x H Line Frequency
1.5 x H Line Frequency
2 x H Line Frequency
3 x H Line Frequency
4 x H Line Frequency
1 1 1 8 x H Line Frequency
Note: Ensure that the operation frequency of step-up circuit 1 = step-up circuit 2

FS12 FS11 FS10

Rlkr|lr|o|lololo
Rlolof=|~|olo
olr|o|r|olr|o

Restrictions | EXTC should be high to enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Part!al Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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Status Default Value
N/P_FS0[2:0]=3'b100, I/PI_FS0[2:0]=3'b100,
N/P_FS1[2:0]=3'b010, I/PI FS1[2:0]=3'b010.

Power On Sequence

Ll S Recet N/P_FSO0[2:0]=3b100, I/P|_FS0[2:0]=3'b100,
N/P_FS1[2:0]=3'b010, I/PI_FS1[2:0]=3'b010.
A Recet N/P_FS0[2:0]=3b100, I/PI_FS0[2:0]=31100,
N/P_FS1[2:0]=3'b010, I/PI_FS1[2:0]=3'b010.
Flow Chart
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8.1.40 SETPWCTRS3: Set Power Control 3(B3h)

B3 H SETPWCTRL 3 (Set power control 3
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 0 1 1 B3
1% parameter| 1 1 1 -- -- -- -- -- - | AP2 | AP1 | APO | 03
2ndparameten 1 T 1 -- N/P_SAP[7:0] 32
3rdparameter| 1 1 1 -- I/PI_SAP[7:0] 32

AP[2:0]: Adjust the amount of current driving for the operational amplifier in the power supply
circuit. When the amount of fixed current is increased, the LCD driving capacity and the
display quality are high, but the current consumption is increased. Adjust the fixed current by
considering both the display quality and the current consumption.

AP2 AP1 APO |Constant Current of Operational Amplifier
0 0 0 Operation of the operational amplifier stops
0 0 1 Small
Description 0 1 0 Medium Low
0 1 1 Medium
1 0 0 Medium High
1 0 1 Large
1 1 0 Setting Inhibited
1 1 1 Setting/Inhihited

N/P_SAP[7:0]: Internal use, not open.
I/PI_SAPJ[7:0]: Internal use, notopen:

Restrictions | EXTC should be high to enable this.command

Status Availability

Normal Mode On, ldle 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 or Booster-Off Yes

Status Default Value
Default Power On Sequence AP[2:0]=3'b011, N/P_SAP[7:0]=8'h32, I/PI_SAP[7:0]=8'h32.
S/W _Reset AP[2:0]=3'b011, N/P_SAP[7:0]=8'h32, I/Pl_SAP[7:0]=8'h32.
H/W Reset AP[2:0]=3'b011, N/P_SAP[7:0]=8'h32, I/Pl_SAP[7:0]=8'h32.
Flow Chart
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8.1.41 SETPWCTRA4: Set Power Control 4(B4h)

B4 H SETPWCTRL4 ( Set power control 4

DNC | N\WR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX

Command 0 1 -- 1 0 1 1 0 1 0 0 B4

1° parameter 1 1 -- - - -- |VRH4|VRH3|VRH2 |VRH1|VRHO| 03

2" parameter | 1 1 -- -- -- -- -- -- | BT2 [ BT1 | BTO | 00

VRH[4:0]: Specify the VREG1 voltage adjusting. VREGL1 voltage is for gamma voltage
setting.

— = | E

VRH4 | VRH3 | VRH2 | VRH1 | VRHO VREG1
4.80
475
4.70
4.65
4.60
4.55
4.50
4.45
4.40
4.35
4.30
4.25
4.20
4.15
4.10
4.05
4.00
3.95
3.90
3.85
3.80
3.75
3.70
3.65
3.60
3.55
3.50
3.45
3.40
3.35
3.30

Internal circuit operations

1 1 1 1 1 stop. The gamma voltage

can be adjusted from
external VREG1 input.

Description

RPlr|RrPRIPIRIRPHRIFRIE R|F|lo|lolo|o|lo|o|o|o|o|lo|o|lo|o|lo|o|o
RPlRr|lkR|R|P|R|R|lo|lojolo|o|o|o|o|r|r|Rr|FIF|lF|FR|~|lojo|lo|lo|o|o|o|o
Rlr|lk|lo|lo|lolo|lr|kr|r|rlolo|lolo|r|kr|rirlolo|o|lo|r|k|kR|R|lo|lolo|o
Rlolo|lr|r|lololr|r|lololr|r|ololrlr|lolor|lr|{ofo|r|r|lo|lo|r|r|lolo
o|lr|o|lr|lo|r|lolr|lo|lr|o|r|lo|lr|o|r|olrto|r|olr|lol+|olk|lo|r|o|r|o
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BT[2:0]: Switch the output factor of step-up circuit 2 for VGH and VGL voltage generation. The
LCD drive voltage level can be selected according to the characteristic of liquid crystal
which panel used. Lower amplification of the step-up circuit consumes less current

and then the power consumption can be reduced.

BT2| BT1| BTO | DDVDH| VCL VGH VGL
0 0 0 5.2V 2.65V 3DDVDH -VCI-2DDVDH
0 0 1 5.2v 2.65V 3DDVDH <2DDVDH
0 1 0 5.2v 2.65V 3DDVDH -VVCI-DDVDH
0 1 1 5.2v 2.65V |VCI + 2DDVDH|-VCI-2DDVDH
1 0 0 5.2v 2.65V |VCI +2DDVDH| -2DDVDH
1 0 1 5.2v 2.65V (VCIl +2DDVDH| -VCI-DDVDH
1 1 0 5.2v 2.65V. 2DDVDH -2DDVDH
1 1 1 5.2V 2.65V 2DDVDH -VCI-DDVDH
Note: When VCI = 2.8V
Restrictions | EXTC should be high to enable this-ecommand
Status Availability
Normal Mode On, ldle 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‘or Booster Off Yes
Status Default Value
Default Power On Sequence BT[2:0]=3'b000, VRH[4:0]=5'b00011.
S/W Reset BT[2:0]=3'b000, VRH[4:0]=5'b00011.
H/W Reset BT[2:0]=3'b000, VRH[4:0]=5'b00011.
Flow Chart
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8.1.42 SETPWCTRS: Set Power Control 5(B5h)

B5H SETPWCTRLS5 ( Set power control 5)
DNC |[NWR |NRD |D17-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 1 0 1 B5
1° parameter 1 1 1 - - |VMF6 |VMF5 [VMF4 |VMF3 |VMF2 |VMF1 |VMFO | 40
2" parameter| 1 1 1 - - |VMH6 |VMH5 [VMH4 |VMH3 |[VMH2 |VMH1 [VMHO | 1C
3 parameter | 1 1 1 - -~ |VML6 |VML5 [VML4 |VML3 |VML2 |VML1 |VMLO | 34
This command is used to set VCOM Voltage include VCOM Low and VCOM High Voltage
VMH[6:0]: Setthe VCOMH voltage (High level voltage of VCOM). The default value is
1Ch(28x0.025+2.5=3.2V)
VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMH1 | VMHO VCOMH
0 0 0 0 0 0 0 2.500
0 0 0 0 0 0 1 2.525
0 0 0 0 0 1 0 2.550
0 0 0 0 0 1 1 2.575
0 0 0 0 1 0 0 2.600
0 0 0 0 1 0 1 2.625
0 1 1 1 0 0 I 3.925
0 1 1 1 0 1 0 3.950
0 1 1 1 0 1 1 3.975
0 1 1 1 1 0 0 4.000
0 1 1 1 1 0 1 4.025
0 1 1 1 1 1 0 4.050
0 1 1 1 1 1 1 4.075
1 0 0 0 0 0 0 4.100
1 0 0 0 0 0 1 4,125
1 0 0 0 0 1 0 4.150
1 0 0 0 0 1 1 4,175
Description 1 0 0 0 1 0 0 4.200
1 0 0 0 1 0 1
1 0 1 1 0 0 0 4700
1 0 1 1 0 0 1 4725
1 0 1 1 0 1 0 4750
1 0 1 1 0 1 1 4775
1 0 1 1 1 0 0 4800
: : : : 4800
1 1 1 1 1 1 0 4800
VCOMH can be
adjusted from VCOMR
8 & £ 8 . . . with a external VR
(variable resister)
Himax Confidential -P.186-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax. October, 2007



+» HX8340-B(N)

176RGB x 220 dot, 262K color, TFT Mobile Single Chip Driver

o .
— Himax

DATA SHEET Preliminary VO1

VML[6:0]: Set the VCOML voltage (Low level voltage of VCOM). The default value is
34h(52x0.025-2.5=-1.2V)

VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO VCOML
0 0 0 0 0 0 0 -2.500
0 0 0 0 0 0 1 -2.475
0 0 0 0 0 1 0 -2.450
0 0 0 0 0 1 1 -2.425
0 0 0 0 1 0 0 -2.400
0 0 0 0 1 0 1 -2.375
1 0 1 1 1 1 1 -0.125
1 1 0 0 0 0 0 -0.100
1 1 0 0 0 0 1 -0.075
1 1 0 0 0 1 0 -0.050
1 1 0 0 0 1 1 -0.025
1 1 0 0 1 0 0 0.000
1 1 0 0 1 0 1 Setting inhibit
1 1 1 1 1 1 1 Setting inhibit
VMF[6:0]: Set the VCOM offsetvoltage. VMH+1d/{VML+1d means VMH/VML from

original setting move up one’step (25mV). VMH-1d/VML-1d means VMH/VML
from original setting move ‘down-one step (25mV)

VMF[6:0] VCOMH VCOML
0 “VMH"—64d “VMH” — 64d
1 “VMH” — 63d “VMH” — 63d
2 “VMH” — 62d “VMH” — 62d
3 “VMH”- 61d “VMH” — 61d
62 “YMH" — 2d “VMH" — 2d
63 “VYMH” — 1d “VMH” — 1d
64 “VMH” “VML”
65 “VMH” + 1d “VMH” + 1d
66 “VMH” + 2d “VMH” + 2d
126 “VMH' + 62d “VMH' + 62d
127 “VMH” + 63d “VMH” + 63d
Restrictions | EXTC should be high to enable this command
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Registe.r. 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 or Booster Off Yes
Status Default Value
VMF[6:0]=8'h40,VMH[6:0]=8'h1C,
Power On Sequence VML[6:0]=8'h34.
Default VMF[6:0]=8’h40,VMH[6:0]=8'h1C,
SN VML[6:0]=8'h34.
VMF[6:0]=8'h40,VMH[6:0]=8'h1C,
kR VML[6:0]=8'34.
Flow Chart
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8.1.43 SETDISCTRL: Set Display Control (B6h)

B6 H SETDISCTRL ( Set display control )
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 1 1 0 B6
1% parameter | 1 1 1 -- PT1 | PTO |GON | DTE | D1 DO 0 0 AOQ
2" parameter| 1 1 1 -- REF | PTV1|PTVO| PTG | ISC3 | ISC2 | ISC1 | ISCO | B3

This command is used to set display related register

D[1:0]: When D1 =‘1’, display is on; when D1 = ‘0’, display is off. When display is off, the
display data is retained in the GRAM and the entire source outputs.are set to the VSSD
level.

When D[1:0]= ‘01’, the internal display of the HX8340-B is<performed.although the actual
display is off. When D[1:0]= ‘00, the internal display operation halts-and the display is off.

D1 | DO | Source Output HX8340-B Inte_rnal BIREY Gate-Driver Control Signals
Operations
0 0 VSSD Halt Halt
0 1 VSSD Operate Operate
1 0 =PT(0,0) Operate Operate
1 1 Display Operate Operate
GON, DTE:
GON DTE Gate Output
0 X Fixed to VGH
1 0 Fixed to VGL
1 1 Normal Operation (VGH/VGL)
L PT[1:0] : Specify the' Non-display area-source output in partial display mode.
Description
Source Output Level
Non-display Area
Display area
NB GDRAt\'V' PT1-0=(0,") | PT1-0=(1,0) | PT1-0=(1,1)
ata
VCOM | VCOM | VCOM | VCOM | VCOM | VCOM | VCOM | VCOM
= “L” = “H” = “L” = “H” = “L” = “H” = “L” = “H”
0 18'h00000| V63P | VON
(Normally . . . V63P | VON | GND | GND Hi-z Hi-z
Black Panel)|18'h3FFFF| VOP | V63N
1 18'h00000| VOP | V63N
(Normally . . . V63P | VON | GND | GND Hi-z Hi-z
White Panel)| 18 h3FFFF| V63P | VON
REF: Refresh display in non-display area in Partial mode enable bit.
REF = ‘0’: Refresh display operation is disabling.
REF = ‘1’: Refresh display operation is enable.
PTG: Specify the scan mode of gate driver in non-display area.
PTG Gate Outputs in Non-display Area
0 Normal Drive
1 Fixed VGL
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PTV[1:0]: Specify the scan mode of VCOM in non-display area.

PTV1 | PTVO | VCOM Outputs in Non-display Area
0 0 Normal Drive
0 1 Fixed to VCOML
1 0 Fixed to GND
1 1 Setting Inhibited

ISC[3:0]: Specify the scan cycle of gate driver when REF ='1'(in/non-display area. Then
scan cycle is set to an odd number from 0~31.The polaritysis.inverted every scan cycle.

ISC3 | ISC2 ISC1 | ISCO Scan Cycle frim= 60HZz
0 0 0 0 0 frame
0 0 0 1 3 frames 50 ms
0 0 1 0 5frames 84 ms
0 0 1 1 7 frames 117 ms
0 1 0 0 9 frames 150 ms
0 1 0 1 11 frames 184 ms
0 1 1 0 13-frames 217 ms
0 1 1 1 15 frames 251 ms
1 0 0 0 17 frames 284 ms
1 0 0 1 19 frames 317 ms
1 0 1 0 21 frames 351 ms
1 0 1 1 23 frames 384 ms
1 1 0 0 25 frames 418 ms
1 1 0 1 27 frames 451 ms
1 1 1 0 29 frames 484 ms
1 1 1 1 31 frames 518 ms
PT1 | PTO | REF ISC[3:0] Source Output VCOM Output| Gate Output
0 X X -- Bla_ck Di_splay ()2 fo) Normal Driving| Normal Driving
White Display ( NB = ‘1")
0 - GND PTV[1.0] PTG
1 0 . Non-refresh cycle = CT‘ND o PTV[1:0] PTG
Refresh cycle Wﬁﬁe D;&g% NB ; ,1,)) Normal Driving| Normal Driving
0 - Hi-z PTV[1:0] PTG
1 1 Non-refresh cycle _ Hi-z _ PTV[1:0] PTG
1 Refresh cycle \?\/lﬁﬁlé Blizgllzill E NE ; 2)) Normal Driving| Normal Driving

Restrictions

EXTC should be high to enable this command.

Status Availability
Normal Mode On, ldle 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 or Booster Off Yes
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Status Default Value

Power On Sequence D1-0=2'b00, GON=1, DTE=0, PT[1:0]=2'b10, REF=1, PTG=1,

Default PTV[1:0] = 2’b01, ISC[3:0]=4'b011.
S/W Reset D1-0=2'b00, GON=1, DTE=0, PT[1:0]=2'b10, REF=1, PTG=1,

PTV[1:0] = 2’b01, ISC[3:0]=4'b011.
H/W Reset D1-0=2'b00, GON=1, DTE=0, PT[1:0]=2'b10, REF=1, PTG=1,

PTV[1:0] = 2’b01, ISC[3:0]=4'b011.

Flow Chart
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8.1.44 SETFRMCTRL: Set Frame Rate Control (B7h)

B7H SETFRMCTRL ( Set frame rate control)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 0 1 1 1 B7
1% parameter | 1 T 1 -- -- -- | /PI_DIV[1:0]| -- -- | N/P_DIV[1:0]| 00
2" parameter| 1 T 1 -- I/PI_RTN[3:0] N/P_RTN[3:0] 88
3 parameter| 1 1 1 -- N/P_DUM][7:0] 08
4" parameter| 1 1 1 - I/PI_DUM][7:0] 08

Description

N/P_DIV[1:0]: Specify the division ratio of internal clocks in Normal+/ Partial mode for
internal operation. When used internal clock for the display operation; frame frequency can
be adjusted with the N/P_RTN[3:0] bits (1H period clock. cycle), N/P_DIV[1:0], and

N/P_DUM[7:0] bits.

I/PI_DIV[1:0]: Specify the division ratio of internal clocks.in"Idle (8-color) / Partial Idle mode
for internal operation. When used internal clock for the display operation, frame frequency
can be adjusted with the I/PI_RTN[3:0] bits(1H ‘period clock cycle), I/PI_DIV[1:0], and

I/PI_DUM[7:0] bits.

fosc = R-C oscillation frequency

DIVL DIVO Division Ratio Internal Dlslgrlggu(ggg;atlon Clock
0 0 1 fosc/1
0 1 2 fosc /2
1 0 4 fosc /4
1 1 8 fosc/8

N/P_RTN[3:0]: Specify clock number-of one line period in Normal / Partial mode for internal

operation.

I/PI_ RTN[3:0]: Specify clock number of one line period in Idle (8-color) / Partial Idle mode

for internal operation.

Clock cycles=1/internal operation clock frequency(fosc)

RTN[3:0] Clock number per Line
4’0000 Setting Inhibited
4'b0001 Setting Inhibited
4’b0010 Setting Inhibited
4’b0011 Setting Inhibited
4’60100 180

4'b1110 190

4'b1111 191
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N/P_DUM[7:0]: Specify dummy line number in blanking area of one frame in Normal /

Partial mode for internal operation.

I/PI_DUM[7:0]: Specify dummy line number in blanking area of one frame in Idle (8-color) /

Partial Idle mode for internal operation.

DUM[7:0] Line number in blanking period

000d Setting Inhibited

001d Setting Inhibited

002d 2

003d 3

004d 4

254d 254

255d 255

Formula for the Frame Frequency during internal. display mode:
Frame frequency = fosc/( RTN x DIV x (220+DUM)") [Hz]

fosc: RC oscillation frequency

Restrictions | EXTC should be high to enable this command
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 or Booster Off Yes
Status Default Value
N/P. DIV[1:0]=2’b00, I/PI1_DIV[1:0]=2'b00,
Power On Sequence N/P-_RTN[3:0]=4’b1000, I/PI_ RTN[3:0]=4’b1000,
N/P_DUM[6:0]=7'"b0001000, I/PI_ DUM[6:0]=7'b0001000.
Default N/P_DIV[1:0]=2’b00, I/PI1_DIV[1:0]=2'b00,
S/W Reset N/P_RTN[3:0]=4’b1000, I/P1_ RTN[3:0]=4'b1000,
N/P_DUMJ[6:0]=7'"b0001000, I/PI_ DUM[6:0]=7'b0001000.
N/P_DIV[1:0]=2’b00, I/PI1_DIV[1:0]=2'b00,
H/W" Reset N/P_RTN[3:0]=4’b1000, I/P1_ RTN[3:0]=4'b1000,
N/P_DUM[6:0]=7'"b0001000, I/PI_ DUM[6:0]=7'"b0001000.
Flow Chart
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8.1.45 SETDISCYCCTRL: Set Display Cycle Control (B8h)

B8 H SETDISCYCCTRL (Set Display Cycle Control )
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 0 0 0 B8
1% parameter 1 1 1 - SONJ[7:0] 38
2" parameter | 1 1 1 -- GDONJ[7:0] OF
3% parameter | 1 1 1 -- GDOF[7:0] A8

The HX8340-B can control the display operation period time for LCD panel driving as follow:

_ 1- Line Period -
= SON=
S1 - S528 Source Output Period L
_ GDO
> GDOF
Gate Output Period
VCOM | |
G(N)
Nth Gate Output Period
G(N+1) I—I—
Description N+1 th Gate Output Period

SON][7:0]: Specify the.valid source‘outputstart time in 1-line driving period. The period time
value is defined as¢SYSCLK number in internal clock display mode. The period
time value is defined.as DOTCLK number in 18/16-bit bus width RGB display
mode and is defined-as DOTCLK/3 number in 6-bit bus width RGB display mode.
(Please note that the setting “00h” and “01h” is inhibited).

GDON][7:0]: Specify the valid gate output start time in 1-line driving period. The period time
value-is-defined/as SYSCLK number in internal clock display mode. The period
time‘value\is defined as DOTCLK number in 18/16-bit bus width RGB display
mode and is defined as DOTCLK/3 number in 6-bit bus width RGB display mode.
(Please note that the setting “00h”, “01h”, “02h” is inhibited).

GDOF[7:0]: Specify the gate output end time in 1-line driving period. The period time value is
defined as SYSCLK number in internal clock display mode. The period time value is
defined as DOTCLK number in 18/16-bit bus width RGB display mode and is defined
as DOTCLK/3 number in 6-bit bus width RGB display mode. (Please note that the
GDON][7:0] + 1£ GDOF[7:0] £ RTN-1).

Restrictions EXTC should be high to enable this command

Register T

Availability Status Availability
Normal Mode On, ldle 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 or Booster Off Yes
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Status Default Value
Default Power On Sequence SON[7:0]=8h38, GDON7:0]=8'hOF, GDOF[7:0]=8'hA8.
S/W Reset SONJ7:0]=8'h38, GDON7:0]=8'hOF, GDOF[7:0]=8'hA8.
H/W Reset SONJ[7:0]=8'h38, GDON7:0]=8'hOF, GDOF[7:0]=8'hA8.

Flow Chart
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8.1.46 SETINVCTRL: Set Display Inversion Control (B9h)

BO9H SETINVCTRL (Set Display Cycle Control )
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 0 0 1 B9
1% parameter | 1 T 1 -- -- I/PI_NWI[2:0] -- N/P_NW[2:0] 11

This command is used to set display inversion control

N/P_ NW[2:0]: Specify LCD driving inversion type in Normal/ Partial mode.
I/PI_ NWI[2:0]: Specify LCD driving inversion type in Idle / Partial Idlesmode.

NW[2:0] LCD driving Inversion Type
0d Frame inversion
1d 1-line inversion
2d 2-line inversion
3d 3-line/inversion
6d 6-line inversion
7d 7-line inversion

Restrictions | EXTC should be high to enable this command
Register

Availability Status Availability
Normal Mode On, ldle Mode Off;Sleep Out Yes
Normal Mode On, Idle Mode Qn; Sleep Out Yes
Partial Mode On, Idle Mode-Off,.Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In‘or-Booster Off Yes
Status Default Value
Default Power On/Sequence N/P \NW[2:0] = 3b001, I/PI_N/WJ[2:0] = 3'b001.
S/\W Reset N/P-NW[2:0] = 3'b001, I/PI_N/WJ[2:0] = 3'b001.
H/W Reset N/P_NW[2:0] = 3'b001, I/PI_N/WJ[2:0] = 3b001.
Flow Chart
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8.1.47 RGBBPCTR: Set RGB Interface Blanking Porch (BAh)

BAH RGBBPCTR ( Set RGB interface blanking porch)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 0 1 0 BA
1% parameter 1 1 1 -- -- --  |HBP5 |HBP4 |HBP3 |HBP2 |[HBP1 |HBPO| 06
2" parameter 1 1 1 -- | VBP7|VBP6| VBP5|VBP4|VBP3|VBP2|VBP1|VBPO| 06

This command is used to set vertical and horizontal back porch control in RGB I/F mode
(RCM[1:0]= ‘11)

HBP[5:0]: Set the delay period from falling edge of HSYNC signal to'first valid data in RGB I/F

mode 2
HBP[5:0] No. of clock cycle of DOTCLK
00d Setting.Inhibited
01d Setting Inhibited
02d 2
03d 3
04d 4
61d 61
62d 62
Description 63d 63

VBP[7:0]: Set the delay period from falling edge of VSYNC signal to first valid line in RGB

I/F mode'2
VBP[7:0] No. of clock cycle of HSYNC

00d Setting Inhibited

01d Setting Inhibited

02d 2

03d 3

04d 4

253d 253

254d 254

255d 255

Restrictions | EXTC should be high to enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Registgr 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 or Booster Off Yes
Status Default Value
Default Power On Sequence HBP[5:0] = 6b000110, VBP[7:0] = 8b00000110.
S/W Reset HBP[5:0] = 6'b000110, VBP[7:0] = 8b00000110.
H/W Reset HBP[5:0] = 6'b000110, VBP[7:0] = 8b00000110.
Flow Chart
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8.1.48 SETRGBIF: Set RGB Interface Related Register (BBh)

BB H SETRGBIF( Set RGB interface related register)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 0 1 1 BB
1 parameter 1 1 1 -- -- -- -- -- DPL |HSPL|VSPL| EPL 00

This command is used to set RGB interface related register

EPL: Specify the polarity of Enable pin in RGB interface mode.

EPL ENABLE pin Display image Operation
0 High Enable Write.data to DB17-0
0 Low Disable Disable
1 High Disable Disable
1 Low Enable Write data to DB17-0

Description

VSPL: The polarity of VSYNC pin. When VSPL=0, the VSYNC pin is Low active. When
VSPL=1, the VSYNC pin is High active.

HSPL: The polarity of HSYNC pin. When HSPL=0, the’HSYNC pin'is Low active. When
HSPL=1, the HSYNC pin is High active,

DPL: The polarity of DOTCLK pini When-DPL=0, the data is read on the rising edge of
DOTCLK signal. When DPL=1, the data is read on the-falling edge of DOTCLK signal.

Restrictions | EXTC should be high to enable this.command

Status Availability

Normal Mode On /ldle’'Mode Off, Sleep.Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, ldle Mode Off, Sleep Out Yes

Partial Mode/On, Idle Mode-On, Sleep Out Yes

Sleep-in.or Booster Off Yes

Status Default Value
Default Power On Seqguence DPL=1b0, HSPL=1'b0, VSPL=1'b0, EPL=1'b0
S/W-Reset DPL=1b0, HSPL=1’b0, VSPL=1'b0, EPL=1'b0
H/W Reset DPL=1b0, HSPL=1’b0, VSPL=1'b0, EPL=1"b0
Flow Chart
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8.1.49 SETDODC: Set Driver Output Direction Control (BCh)

BCH SETDODC(Set Driver Output Direction Control)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 0 1 1 1 1 0 0 BC
1% parameter | 1 1 1 -- -- -- -- -- -- -- | CcTB| CRL | 00

Description

This command is used to set driver output direction control in RGB interface.

CRL: Source output direction select register in RGB interface.

CRL Module Source Output Direction
0 Normal Direction
1 Reverse Direction

CTB: Gate output direction select register in RGB interface:

Note: 1. As CRL bit be written in RGB_interface,the external pin RL control is invalid, CRL is

CTB Module Gate Output Direction
0 Normal Direction
1 Reverse. Direction

operated based on external pin‘"SMX'setting.

operated based on external pin.SMY setting.

2. As CTB bit be written in RGB. interface, the external.pin TB control is invalid, CTB is

Restrictions

EXTC should be high to enable-this command

Status Availability
Normal Mode On, ldle 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 or Booster-Off Yes
Status Default Value
Default Power On Sequence CRL=1b0, CTB=1"b0.
S/W._Reset No Change
H/W Reset CRL=1'b0, CTB=1'b0.
Flow Chart
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8.1.50 SETINTMODE: Set Interface Mode (BDh)

BDH SETINTMODE ( Set interface mode)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 1 0 1 BD
1% parameter | 1 1 1 -- -- -- -- -- -- -- |RCM1|RCMO| 00
This command is used to set interface mode.
RCM[1:0]: RGB and MCU interface select.
o RCM1 | RCMO Interface Select
Description 0 X System Interface (1)
1 0 RGB Interface (1) (VS+HS+DE)
1 1 RGB Interface (2) (VS+HS)
Note: 1. As RCM[1:0] bit be written, the external pin REM[1:0] control is invalid.
Restrictions | EXTC should be high to enable this command
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 or Booster Off Yes
Status Default Value
Power On Sequence RCM[1:0]=2'b00.
Default S/W Reset No Change
H/W Reset RCEM[1:0]=2'b00.
Flow Chart
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8.1.51 SETPANEL: Set Panel (BEh)

BEH SETPANEL ( Set panel)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 0 1 1 1 1 1 0 BE
1% parameter | 1 T 1 -- -- -- -- -- -- -- -- |NWB | 00

This command is used to set the characteristic of used panel.

NWB: RGB and MCU interface select.

Description
NWB Panel Type
0 Normally White Panel Used
1 Normally Black Panel Used

Restrictions | EXTC should be high to enable this command

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 or Booster Off Yes
Status Default Value
Default Power On Sequence NWB = 1’b0.
S/W Reset NWB = 1'b0.
H/W Reset NWB = 1°b0.
Flow Chart
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8.1.52 SETOTP: Set OTP Related Setting (RC7h)

C7H SETOTP ( Set OTP related setting
DNC| NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 il 1 - 1 1 0 0 0 1 1 1 C7

OTP | OTP | OTP | OTP
_PO | _OT | _PP | _PW

st

1" parameter | 1 1T 1 -~ -~ -~ -~ -~ R PEN | RO E
G

2" parameter | 1 i 1 -- -- OTP_XA[2:0] -- OTP_YA[2:0]

rd OTP_VRAD m B OTP_PTM[

3" parameter | 1 1 1 -- -- -- J71:0] 1:0]

This command is used to set the OTP related setting.
OTP_POR: for OTP read/write timing control

OTP_OTPEN: 1'b1 to select 6.5V for OTP write operation.
OTP_PPROG : 1'b1 to turn on OTP write mode.

Description OTP_PWE : 1'b1 to write OTP.

OTP_XA[2:0]: OTP_YA[2:0] : Select OTP write address
OTP_TM[1:0] : OTP Test mode register, In-house use.
OTP_VRADJ[1:0] : OTP VPP2 adjust register, In-house use.

Restrictions EXTC should be high to enable this.command

Status Availability
Normal Mode On, ldle Mode-Off,.Sleep Out Yes
Register Normal Mode On, Idle Made On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode Ony1dle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value

OPT POR=1'b0, OTP_OTPEN= 1'b0, OTP_PPROG= 1'b0,
OTP-PWE=1'b0
OTP_XA[2:0]1=3'b000, OTP_YA[2:0]=3'b000
OTP. VRADJ[1:0]=2'b00 ,OTP_PTM[1:0]=2'b00
OPT_POR= 1'b0, OTP_OTPEN= 1'b0, OTP_PPROG= 1'b0,
Default A ot OTP_PWE=1'b0

OTP_XA[2:0]1=3'b000, OTP_YA[2:0]=3'b000
OTP_VRADJ[1:0]=2’b00 ,OTP_PTM[1:0]=2'b00
OPT_POR= 1'b0, OTP_OTPEN= 1'b0, OTP_PPROG= 1'b0,
OTP_PWE=1'b0
OTP_XA[2:0]1=3'b000, OTP_YA[2:0]=3'b000
OTP_VRADJ[1:0]=2’b00 ,OTP_PTM[1:0]=2'b00

Power On Sequence

H/W Reset

Flow Chart
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8.1.53 SETONOFF: Set Chip On/Off (COh)

COH SETONOFF( Set chip on / off)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 1 0 0 0 0 0 0 COo
1% parameter 1 1 1 -- -- -- -- -- -- -- -- |CSHUT| 01

This command is used to set chip On/ Off control bitin RGB I/F.

CSHUT Chip On/Off in RGB I/F
. 0 Chip On
Description 1 Chip Off

As CSHUT command bit be written in RGB interface, the external pin' SHUT control is invalid,
and chip on/off selection is controlled by internal CSHUT command bit.
Restrictions | EXTC should be high to enable this command

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 or Booster Off Yes
Status Default Value
Power On Sequence CSHUT =7b1.
Defaul
etault SIW Reset CSHUT = 1b1.
H/W Reset CSHUT = 1'b1.
Flow Chart
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8.1.54 SETEXTCOM: Set extended command set (C1h)

Description

(ffh,83h,40h) by order

ClH SETEXTCOM ( Set extended command set)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 0 0 0 0 0 1 C1
1% parameter | 1 1 1 -- 1 1 1 1 1 1 1 1 FF
2" parameter| 1 1 1 -- 1 0 0 0 0 0 1 1 83
3" parameter| 1 1 1 -- 0 1 0 0 0 0 0 0 40

This command is used to set extended command set access enable.

Extend cmd Command description
Enable After command (C1h), must write 3 parameters

After command(C1h), write 3 parameters (xxh;xxh,xxh)

Disable(default) any value is all right, but can not be (ffh,83h,40h)

As CEXTC command bit be written, the external pin_.EXTC control is invalid, and Extended
command set access enable selection is controlledby.internal CEXTC command bit.

Restrictions

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 or Booster Off Yes
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8.1.55 SETGAMMAP: Set “+” polarity Gamma Curve GCO Related Setting (C2h)

C2H SETGAMMAP ( Set “+” polarity Gamma Curve Related Setting)
DNC | NWR | NRD | D17-8| D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 0 0 0 0 1 0 Cc2
1° parameter 1 il 1 -- -- MP12 | MP11 | MP10 -- MPO02 | MPO1 | MPOO

2" parameterp 1 1 1 -- -- MP32 | MP31 | MP30 -- MP22 | MP21 | MP20 --
3" parameter| 1 1 1 -- -- MP52 | MP51 | MP50 -- MP42 | MP41 | MP40 --
4" parameter| 1 1 1 -- -- -- - CP04 | CP03 | CP02 | CPO1 | CPOO -
5" parameter 1 1 1 -- CP23 | CP22 | CP21 | CP20 | CP13/CP12 | CP11 | CP10 --
6" parameter| 1 ) 1 - -- - - - CP33 | €CP32 | CP31 | CP30 -
7" parameter 1 il 1 -- -- -- -- CP44 | CP43-| CP42 | CP41 | CP40 --
8" parameter| 1 1 1 -- | OP13 | OP12 | OP11 | OP10 {.OP03 | OP02 | OPO1 | OPOO | --
9" parameter| 1 1 1 - - - CGM1[1:.0] | CGMO[1:0] -

This command is used for Gamma Curve related Setting:

Description . .
P For details, please refer to 7.2 Gamma resister stream/and 8 to 1 Selector.

Restrictions | EXTC should be high to enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Reg_iste_r_ 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 Qut Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence | TBD
Default
etad S/W Reset No change
H/W Reset TBD
Flow Chart
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8.1.56 SETGAMMAN: Set “-” polarity Gamma Curve GCO Related Setting (C3h)

C3H SETGAMMAN ( Set “-” polarity Gamma Curve Related Setting)

DNC | NWR | NRD | D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 1 0 0 0 0 1 1 C3
1° parameter -- -~ |MN12 | MN11 | MN1O| -- |MNO2|MNO1|MNOO| --
2" paramete] -- -~ |MN32 |MN31 | MN30| -- |MN22|MN21|MN20| --
3" parameter -- -~ |MN52 | MN51 | MN50 | -- | MN42|MN41 | MN40 | --

4™ parameter o o CNO4 | CNO3 | CNO2 | CNO1 | CNOO =

5" parameter - | CN23 | CN22 | CN21 | CN20 | CN13/CN12 | CN11 | CN10 =

6" parameter - -- -- -- -- CN33 | €CN32 | CN31 | CN30 --

e I
e I
1
1
1
1

7" parameter - - - - CN44 | CN43+| CN42 | CN41 | CN40 -

1 -- | ON13 |ON12 | ON11 | ON10 |.ONO3 | ONO2 | ONO1 | ONOO =

— || |||

8" parameter| 1

This command is used for “-” polarity Gamma Curve GCO related-Setting.

Description . i
escriptio For details, please refer to 7.2 Gamma resister stream and-8 to 1 Selector.

Restrictions | EXTC should be high to enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Reg_iste_r_ 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 or Booster Off Yes
Status Default Value
Power On Sequence-|~-TBD
Default
etad S/W Reset No.change
H/W Reset TBD
Flow Chart
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9.2 RGB + SPI Interface of Command-Parameter

176RGB x 220 TFT Panel
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to get better display quality g
2.SDO pin is output pin. SDO pin must be left floating when no use. = = 4 | o | 0 | El 4
3.Theinput pin must be fixed IOVCC or GND when no use. Refer to "Pin Description”. El El 2 d g

Figure 9. 2 Layout Recommendation of RGB Interface
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10. OTP
YA[2:0]= |YA[2:0]= | YA[2:0]= [YA[2:0]= [YA[2:0]= |YA[2:0]= [YA[2:0]= [YA[2:0]= [Non-Program
111 110 101 100 011 010 001 000
XA[2:01=000 |ID17 _ |ID16 |ID15 |ID14 |ID13 |ID12 |ID11 _ |ID10 _ |0Oh
XA[2:01=001 |1 ID26 _ |ID25  |ID24  |ID23 _ |ID22 _ |ID21__ |ID20 _ |oOh
XA[2:01=010 I[D37 [ID36 |ID35 |ID34 |ID33 _|ID32 |[ID31 _ |ID30 _ |00h
XA[2:0]=011 VMF6 |VMF5 |VMF4 |VMF3 |VMF2 |VMFL |VMFO |oOh

Table 10.1 OTP ADDRESS MAPPING

OTP Programming Flow

Himax Confidential
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Found optimized value

and record them
(Only ‘1’ need to be
programmed)

\ 4

Set OTP_OTPEN="'

(0XC7=0x04)

Wait 1us
\ 4

Apply external Voltage

to VPP 6.5V

lWait lus

Set OTP_PPRog=1

(OxC7=0x06)

lWait lus

Set related Address.to

XA[2:0] & YA[2:0] ~ [©

Wait 1us
v

Set OTP_PWE="1’
(OxBE=0x07)

A\ 4

Wait 600us

!

Set OTP_PWE=0’

(0XC7=0x06)

Wait 1us

Set OTP_PPRog=0'
(0XC7=0x04)

Wait 1us

A\ 4

Floating’external

Voltage 6:5V

lWait lus

Set OTP_OTPEN="0’
(0xC7=0x00)

Wait 1us

A\ 4

Re-Power on

in whole or in part without prior written permission of Himax.
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OTP Programming Example (VMF=15h)

15h=8'b00010101
only YA=000,010 and
100 need program

\ 4
Set OTP_OTPEN=T
(RC7h,PA1=04h)

Wait 1us
y

A
Apply external Voltage
to VPP 6.5V

lWait lus

Set OTP_PPRog=1
(RC7h,PA1=06h)

lWait lus

DATA SHEET Preliminary VO1

Wait 1us
\ 4

Set OTP_PWE=T
(RC7h,PA1=07h)

\ 4

Wait 600us

!

Set OTP_PWE=0'
(RC7h,PA1=06h)

Wait 1us

v

Set related Address to XA & YA
(RC7h,PA1=04h,PA2=34h)

Set related Address to XA & YA
(RC7h,PA1=04h,PA2=30h)

lWait 1Us

Set OTP_PWE=T
(RC7h,PA1=07h)

\ 4
| Wait 600us

!

Set OTP_PWE=0'
(RC7h,PA1=06h)

Wait 1us
\ 4

Set related Address to XA & YA
(RC7h,PA1=04h,PA2=32h)

l Wait 1us

Set OTP_PWE=T
(RC7h,PA1=07h)

!

Wait 600us

A\ 4

Set OTP_PWE=0'
(RC7h,PA1=06h)

l Wait 1us

Set OTP_PPRog=0’
(RC7h,PA1=04h)

Wait 1us

A\ 4

Floating external
Voltage 6.5V

lWait lus

Himax Confidential
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Set OTP_OTPEN=0’
(RC7h,PA1=00h)

l Wait 1us

Re-Power on
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11. Electrical Characteristic

11.1 Absolute Maximum Ratings

DATA SHEET Preliminary VO1

(Vss=0V)
Item Symbol Value Unit
Logic Supply voltage IOVCC -0.3~+3.6 \%
Power Supply voltage VCI -0.3~+4.2 V
Logic input voltage range Vin -0.3~I0VCC+0.5 V
Logic Output voltage range Vo -0.3~I0VCC+0.5 V
Operating Temperature Range TOPR -20~+70 °C
Storage Temperature Range TSTG -40~+125 °C
Note: (1) IoVCC, VSSD must be maintained.
(2) To make sure IOVCC = VSSD.
(3) To make sure VCI = VSSA.
Table 11. 1 Absolute Maximum Ratings
11.2 ESD Protection Level
Mode Test Condition Protection Level Unit
Human Body Model C =100 pF,R=1.5ka 12.5K \%
Machine Model C =200 pF/R=0:0@ +250 \%
11.3 Latch-Up Protection Level
T.B.D
11.4 Light Sensitivity
T.B.D
Himax Confidential -P.210-
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11.5 Maximum Layout Resistance

DATA SHEET Preliminary VO1

Name Type R'\gz)i(slgl:lr:e Unit
IOVCC Power supply 10 Q
VCI Power supply 10 Q
VPP_OTP Power supply 10 Q
VSSA Power supply 10 Q
VSSD Power supply 10 Q
0OSsC Input 100 Q
DBS,IM[3:0], EXTC, IFSELO,RCM[1:0] Input 100 Q
NRD_E, NWR_RNW_SCL, DNC, NCS, SDI|Input 100 Q
NRESET,SMX,SMY,SRGB, Input 100 Q
IDM,SHUT,RL, TB,REV Input 100 Q
DBJ[17:0], DOTCLK, DE, VS, HS Input 100 Q
VGH Capacitor connection |10 Q
VGL Capacitor.connection |10 Q
VCL Capacitor connection |10 Q
DDVDH Capacitor connection /|10 Q
VDDD Capacitor .connection |10 Q
VREG1 Capacitor connection |30 Q
VCOMH, VCOML Capacitor.connection |30 Q
C11A, C11B, Capacitor connection |10 Q
C12A, C12B Capacitor connection |10 Q
C21A, C21B Capacitor connection |15 Q
C22A, C22B Capacitor connection |15 Q
VCOMR Input 100 Q
SDO, TE, Output 100 Q

Himax Confidential
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11.6 DC Characteristics

Parameter | Symbol | Conditions | MIN | TYP | MAX | Unit
Power & Operating Voltages
10 Operating voltage IOvVCC 1/0 supply voltage 1.65 1.8 3.3
Driver Operating voltage | VCI Operation voltage 2.5 2.8 3.3
Source Drive Voltage VREG1 - TBD TBD TBD Vv
Gate Drive High Voltage VGH - TBD TBD TBD
Gate Drive Low Voltage VGL TBD TBD TBD
Drive Supply Voltage [VGH-VGL]| | - TBD TBD TBD
Input / Output
High level input voltage VIH - TBD TBD TBD
Low level input voltage ViL - TBD TBD TBD Vv
High level output voltage | VoH loH = -1.0mA TBD TBD TBD
Low level output voltage VoL loL = +1.0mA TBD TBD TBD
Input leakage high current | IiH - TBD TBD TBD MA
Input leakage current I - TBD TBD TBD MA
Oscillator frequency fosc - TBD TBD TBD kHz
Booster
AVDD boost voltagel DDVDH IAVDD=1mA, TBD TBD TBD
VCL boost voltage VCL IcL=-300uA TBD TBD TBD \
VREG1 output voltage VREG1 No load TBD TBD TBD
VCOM Generator
VCOM amplitude VCOM No-lead TBD TBD TBD V
VCOM high level VCOMH No load TBD TBD TBD V
VCOM low level VCOML No load TBD TBD TBD V
Source Driver
VSSD+1.0 ~
VREG1-1.0 TBD TBD TBD mV
Output voltage deviation | Dvos xggg:(l)(l)v v
VREG11.0 ~ TBD TBD TBD mV
VREG1-0.1V
Output voltage range Vos - TBD TBD TBD V
Output offset voltage Voff -
Measu/rement point
Ij/r_‘{] FPC Measurement point
= g
LCD Panel .
= Connector pin or flex side
(-
Himax Confidential -pP.212-
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11.6.1 Current Consumption

DATA SHEET Preliminary VO1

Note: X.Do not care
1. All pixels black

OCoOoO~NOOThWN

. Checker board one by one
. Checker board 4 by 4
. Grey-scale from top to bottom
. 20% Black, 80%White
. Black & White Checker board 8 by 8.
. Absolute Worst Case Patterns: Defined by Display Supplier
. Absolute Worst Case Patterns and Sequences: Defined by Display Supplier
. Absolute worst case VCI current is less than TBD mA in the case of CPU access is inactive, Normal Mode On,

Partial Mode Off, Idle Mode Off, Sleep Out mode.
10. Absolute worst case IOVCC current is less than TBD mA in the case of CPU access is inactive, Normal Mode

On, Partial Mode Off, Idle Mode Off, Sleep Out mode.

11. Inrush currents are not included in current consumption values

Himax Confidential
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Memory Data Current consumption
Host . Frame Inversion Access Typical Worst case
Im
IIF Mode of'aperation Frequency Mode age Control VCI VCI
(MY:MX:MV) (mA) (mA)
TBD Note 1 X: X: X TBD TBD
. EZ:&TIM%%ZEO?P TBD Note 2 XXX TBD TBD
- Idle Mode Off 60Hz TBD Note 3 X: X: X TBD TBD
- Sleep Out Mode TBD Note 4 X: X: X TBD TBD
TBD Note 5 X:X: X TBD TBD
£ [ -Normal Mode On
8 | - Partial Mode Off 60Hz TBD Note 5 X;X;X TBD TBD
= - Idle Mode On
% - Sleep Out Mode
© - Normal Mode Off
& | - Partial Mode On —
g (32 lines) 60Hz TBD LeVe)IIS X;X: X TBD TBD
£ - Idle Mode Off
2 - Sleep Out Mode
T - Normal Mode Off
_ Partial Mode On TBD Note 6 XiX: X TBD TBD
(32 lines) 60Hz
- Idle Mode On TBD Note 7 XiX: X TBD TBD
- Sleep Out Mode
- Sleep In Mode N/A N/A N/A X, X; X 0.002 0.010
0;0;0 TBD TBD
0;0;1 TBD TBD
2e§ch£|grs 01.0 TBD TBD
0:1:1 TBD TBD
.g CRU Access 10,0 T8D T8D
s @ 15fps 1;0;1 TBD TBD
$ - Normal Mode On 1;1,0 TBD TBD
3 - Partial Mode Off 1;1:1 TBD TBD
(] 1y
S | - Idle Mode Off Ak P2y 0.0:0 TBD TBD
E | - sleep Out Mode :0:1 TBD TBD
= : 262k-Colors 81%0 TBD TBD
= NOTE 8 1
T 0:1:1 TBD TBD
CPU.ACcess 1,0.0 TBD TBD
1;0;1 TBD TBD
@ 25fps
1;1;0 TBD TBD
1:1:1 TBD TBD
Typical Case:
Ta=250C
I0VCC=1.8V
VCI =2.8V
Worst Case:

Ta=-30t0700C

IOVCC = 1.65V to 1.95V
VCI =25V to 3.3V
Includes Process Variance.
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11.7 AC CHARACTERISTICS

11.7.1 Parallel Interface Characteristics (8080-series MPU)

DATA SHEET Preliminary VO1

DHC

DB17~DBO

NRD_E /.

L it L
W
NCS 'v'l:.l X
=] = =1 s =13 5
I
n A X
WIL - =
tasT 14T »
K : /i pors >
vy X - )
" ECirceny "
+ LECH G 1 * ML=
I, D TR
Wi Wi
lnondsonrm :\E—"u’-' 15 —.-f :1\-\4‘ iL
- il
iy = Wad 7 "n"; R,
Wi i WL oL

Figure 11. 1 Parallel Interface Characteristics (8080-series MPU)

(VSSA=0V, IOVCC=1.65V to 1:95V, VCI=2.5V to 3.3V, Ta = -30 to 70° C)

Signal Symbol Parameter MIN MAX Unit Description
DNC tast Address setup time - 0 > . )
tAHT Address hold time (Write/Read) 10 -
tcHw Chip select‘H"pulse width 0 -
tcs Chip select setup time.(Write) 15 -
NCS trcs Chip select setup time.(Read ID) 45 - ns )
trRcsFM Chip-select setuptime-(Read FM) 355 -
tesr Chip select wait time (Write/Read) 10 -
tcsH Chip select hold time 10 -
twe Write cycle 66 e
NWR_RNW twRH Control pulse™H’ duration 15 - ns e
twrL Controlpulse ‘L’ duration 15 -
tre Read cycle (ID) 160 -
NRD_E (ID) tRDH Control pulse “H” duration (ID) 90 - ns When read ID data
tRDL Controlpulse “L” duration (ID) 45 -
tRCFM Read cycle (FM) 450 -
NRD_E (FM) tRDHFM Control pulse “H” duration (FM) 90 - ns gg;g:;ad UL
tRDLFM Control pulse “L” duration (FM) 355 -
tosT Data setup time 10 -
toHT Data hold time 10 - .
D15 to DO tRAT Read access time (ID) - 40 ns Eg; mﬁ]f:?uug]é L:_SSSP .
tRATFM Read access time (FM) - 340
tobH Output disable time 20 80

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Input Signal Slope

Himax Confidential
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\/=0.7*I0VC
\/.=0.3*I0VCC
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Output Signal Slope

s

\by=0.8"I0VCC
\p =0.2*I0VCC

tf
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NCS /
NWR_RNW

NRD_E

tCSF
—_—]

ﬁ

twce

Min. 5ns
G

Note: Logic high and low levels are specified as 30% and 70% of IQVCC for

Figure 11. 2 Chip Select Timing

NCS

— /
NWR- RNW x& -Z

NRD_E

N

> 7

/i

?| trdh
trdhfm

Note: Logic high and-low.levels are specified as:30% and 70% of IOVCC

Figure 11,3/ Write to’'Read.and Read-to Write Timing

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

-P.215-
October, 2007



»>HX8340-B oS

f -
176RGB x 220 dot, 262K color, with internal GRAM, TFT Mobile Single Chip Driver™ :./ H'm

11.7.2 Parallel Interface Characteristics (6800-series MPU)

feHw tcHW

% —————
VRN < tesH A
NCS ML = Ml i
< fes » R tcsk |
DNC VIH Jv(_ \/
= £ A
fAHT
NWR_RNW ViH™\ [« P tAST < ;ZL n
- \ ]
< tRCARCAM | tarm
< tRCSIRCSFM q
<
- twe .
<
- tWRL 4
y
NRD_E ViH & tRDLARDLFM ZLVIH J&
J L \ VLA~ tRDHARDHFM |
D E—
<« DST | | gtDHT tRATARATFM _topH
< < A
D15 to DO R N
Vi 3 ——
ViL L 72—

Figure 11. 4 Parallel Interface Characteristics (6800-series MPU)

(VSSA=0V, IOVCC=1.65V't0 1.95V, VCI=2.5V t0.2:.9V,Ta = -30 to 70° C)

Signal Symbol Parameter Min. Max. Unit Description
DNC tast Address setup time 0 > Ne )
taHT Address hold time (Write/Read) 10 -
tcHw Chip select “H” pulse width 0 -
tcs Chip select setup time (Write) 15 -
NCS trcs Chip select setup time(Read'ID) 45 - . )
trRcsFM Chip select setup time(Read-EM) 355 -
tcsr Chip select wait time (Write/Read) 10 -
tcsH Chip select hold time 10 -
twe Write cycle 66 e
NWR_RNW twRH Control pulse “H” duration 15 - ns e
twRL Control pulse.“L” duration 15 -
tre Read cycle(ID) 160 -
NRD_E (ID) tRDH Control'pulse “H” duration (ID) 90 - ns When read ID data
tRDL Control pulse “L” duration (ID) 45 -
tRCFM Read.cycle (FM) 450 -
NRD_E (FM) tRDHEM Control pulse “H”.duration (FM) 90 - ns xqvgnqurr;ad Lz
tRDLEM Control pulse “L*duration (FM) 355 -
Tdst Data setup.time 10 -
toHT Data hold time 10 - .
D17 to DO tRAT Read access time (ID) - 40 ns Eg; mﬁ:;nuug]é L:_SSDOIP .
tRATFM Read access time (FM) - 340
topH Output disable time 20 80

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

Input Signal Slope Output Signal Slope

phid i

\by=0.8"I0VCC
\p =0.2*I0VCC

) tr
V/=0.7*I0VC
\/.=0.3*I0VCC
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11.7.3 Serial Interface Characteristics

/" \
NCS Sr 72 &(_
| tcss W tcsH .| [ toHw
M " SCYCW/SCYCR N ”
b tSLWASLR g _ tscc,
LV X[ v A= g
SCL ViL 7Z‘ ) {SHW/ESHR '&( 7Z AX
 tsps | | tsDH_ — —
SDIO : S 5 tf tr
(Write data) - f%t 7§
sSDIO tacc > tOH'
(Read data) A X
\ 4
Figure 11. 5 Serial Interface Characteristics
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Serial clock cycle (Write) tscyew 66 -
SCL "H” pulse width (Write) tsHw SCL 15 - ns
SCL "L” pulse width (Write) tstw 15 -
Data setup time (Write) tsps 10 -
Data hold time (Write) tspH Sielld) 10 - ns
Serial clock cycle (Read) tscycr 150 -
SCL "H” pulse width (Read) tsHR SCL 60 - ns
SCL "L” pulse width (Read) tsLr 60 -
Access Time tacc <D Rymaximufn(CL=300F 10 50 ns
For minimum C.=8pF
Output disable time toH S0 ] maX|mEm U 15 50 ns
For minimum CL=8pF
SCL to Chip select tscc SCL, NCS 20 ns
NCS “H” pulse width tchw NCS 40 ns
Chip select setup time tcss 15 -
Chip select hold time tcsH NGR 15 - ns
Note: The input signal rise time and fall time (tr, tf) is:specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
Input Signal Slope Output Signal Slope
DS f puis i
V,=0.7*I0VC \b=0.8*I0VCT
\/=0.3*10VCC \p=0.2*I0VCC
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11.7.4 RGB Interface Characteristics

VIH =X Tvsst H Tvshr 7
VS VIL i i A
HS E% Thsst Thst 4
Tecikeve TecikeT
VIH

< Tecikir
—— !

DOTCLK _ VIt
Tosr/Toest TDHT/TDEHT: H
DB[B:0] ;X5 Ve jxi
DE < VIL
- Specification .
mbol n n - ni
Item Symbo Conditio Vin e NVax Unit
Pixel low pulse width Telkr 15 ns
Pixel high pulse width Teikur 15 ns
Vertical Sync. set-up time Tysst 15 ns
Vertical Sync. hold time Tyssur 15 ns
Horizontal Sync. set-up time ThssT 15 ns
Horizontal Sync. hold time Tyssut 15 ns
Data Enable set-up time ToesT 15 ns
Data Enable hold time Toent 15 ns
Data set-up time Tpst 15 ns
Data hold time Tout 15 ns
th_ise difference of sync signal Thy 0 176 Dotclk
falling edge
Note: 1. The input signal rise time-and.fall time (tr, tf) is'specified at 15 ns or less.
Input Signal Slope Output Signal Slope
PR tf PR tf
\/,=0.7*IOVC \64=0.8*I0VCT
\/.=0.3¥lovCC \51=0.2*I0VCC
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Vertical Timing for RGB I/F

DATA SHEET Preliminary VO1

Tvep

Note 3

Tvs
VS
Tvep Tver
DB
[17:0 Note 3
TyeL
DE I

HS_U_

[ 1

Horizontal Timing for RGB I/F

T — "~~~ ~-—-—-
HS
Thep Thgp Thpsip Turp
DE _ i _ L
TheL
DB
[17:0 Note 3
Tow jei
DOTCLKHI ||||| ||||||""‘4_T_

U

Ao Specification .

Item Symbol Condition Vin | T | NViax Unit
Vertical Timing
Vertical cycle period Tve 224 228 511 HS
Vertical low pulse width Tvs 2 2 HS
Vertical front porch Tvep 2 2 HS
Vertical back porch Tvep 2 6 255 HS
\ertical blanking period TvsL Tvep +Tvrp 4 8 HS

HS
Vertical active area Tvpisp 220 HS
HS
Vertical refresh rate TVRR Frame rate 50 60 80 Hz
Horizontal Timing
Horizontal'eycle period The 180 184 255 DOTCLK
Horizontal low-pulse‘width Ths 2 2 DOTCLK
Horizontal front porch Thrp 2 2 DOTCLK
Horizontal back porch Ther 2 6 63 DOTCLK
Horizontal blanking period THeL Thep + THep 4 8 DOTCLK
Horizontal active area Thpisp 176 DOTCLK
_'?{j‘;'RC:'%%'LCZyC'e e 2.0 2.52 10.0 MHz
Note 1. IOVCC=1.6 to 3.3V, VCI=2.5 to 3.3V, VSSA=VSSD=0V, Ta=-30 to 70C (to +85°C no damage)
Note 2. Data lines can be set to “High” or “Low” during blanking time — Don’t care.
Note 3. HP is multiples of DOTCLK.
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11.7.5 Reset Input Timing

Shorter than 5us
tRESW
—_ 4—»’1—3 <—j v
NRESET
tREST
S
Internal Status Normal Operation X Resetting (Delfgittjil?lfc(;ol-r:/c\i/i\;i(r)gset)
Figure 11. 6 Reset Input Timing
Symbol | Parameter Related Pins Min. | Typ. | Max. Note Unit
tRESW *1) Reset low pulse width NRESET 10 . & - us
} ) ) 5 When reset.applied during -
N . Sleep In. mode
tREST 2) Reset complete time E :
} ) 120 When reset applied during -
Sleep Out mode

Note:
1. Spike due to an electrostatic discharge on !RES line does not cause irregular system reset according to the
following table.

NRESET Pulse Action

Shorter than 5 p Reset Rejected
Longer than 10 ps Reset

Between 5 ps and 10 ys Reset-Start

2. 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 H\W. reset.

3. During Reset Complete Time, ID2 and VCOMOF value-in OTP will be latched to internal register during this
period. This loading is done every time when there is H\W reset complete time (tREST) within 5ms after a
rising edge of RESET.

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

10us

e

Reset is accepted

10us

e e P P P

—b"ﬁﬁ Less than 20ns width positive spike will be rejected.

5. It is necessary to wait 5msec after releasing RESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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11.7.6 Measurement Conditions

11.7.6.1 tACC, tOH Measurement Condition

Measurement Condition Set-up

Data Generator Oscilloscope
See “NOTE’

]
Connector

. i!l _
T
(@)

External components for test condition
(pull-down and pull-up cases) which are
removed after test:

Resistor: 3kOhm * 5%
Capacitor: 8 or 30pF + 10%

|ated @1

Connector Pin'/ Measurement Point |

See “NOTE”

Note: Capacitances and resistances of the oscilloscope’s probe must be included externals components in these
measurements

Minimum Value Measurement

70%
SCL 30%Y- 72

100% e\
SDIO \\ R . L
(pulled up —a_ (| _/_~ 0%
<00 facclap ’_&__ 100%
/
( pulled down e
—cT 1A \

Measurement circuit pulled down Measurement circuit pulled up

VCC
External components External
onithe connector pin 3kOhm components on
) N\ ~<| the connector pin
SDIO(DOUT) > %
» \ X
L ] SDIO(DOUT) & ‘\
\
Measurement point on 3kOhm 8pF L | |
the connector pin ]
Measurement point on 8pF
L the connector pin |
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Maximum Value Measurement

70% ZL
NRD_E o _&( /
< > <«—»{ tobH
D(n) [n=0.17] ———— S
(pulled up) o—— ”
° --0%
0 —~—- 100%
D(n) [n=0..17] 80% — -
(pulled down) N N 4 T
Measurement circuit pulled down Measurement circuit pulled up
VCC
External components External
on the connector pin components on
i k 3kOhm —~|. the connector pin
D(n) [n=0..17] . b
7 +
(pulled down) » \\ D) [=0.17] \\
] (pulled up) = 4 \\
Measurement point on 3kOhm 30pF *l
the connector pin L
°° P Measurement point on 30pF
the connector pin ]:
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12. Ordering Information

Part No. Package

PD : mean COG
LSS LISl SO 2ID) 0.0 xxX : mean chip thickness (um), (default: 300 um)

13. Revision History

Version Date Description of Changes
01 2007/10/05 New setup

P12. Change SMX and SRGB direction

P14. Modify IOVCC=1.65~3.3V

P15. Modify Dummy pins, change Dummy 14 and
Dummy15 become connection pins.

P39. Modify Table 5.8 GRAMwrite 18-Bits Parallel
Interface Set Table

P54. Modify Table 5.12°GRAM read 18-Bits Parallel
Interface Set Table

P79. Modify Table 6.10 GRAM X Address and Display

2007/10/16 Panel Position

P83. Modify-Table 6. 11 ISC[3:0] Bits Definition

P92.--Madify Figure'7. 1HX8340-B Internal Clock Circuit

P98. Modify Table. 7..16 Voltage Calculation Formula of
Grayscale Voltage V2~V7 and V56~V61

P196. Modify 8.1:47 RGBBPCTR: Set RGB Interface
Blanking Porch (BAh)

P122. Remove Extend command C4h~C9h

P203. Add GCSJ[1:0] bits for C2h gamma setting.
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P8 Modify IFSEL= ‘H’ for Command-paremeter interface

P9 Modify IOVCC =1.65~3.3V, VGH=+9.0~+15.6V

P10 Modify Block Diagram add RL,TB,SHUT,REV,IDM
pins

P11~12 Modify DNC ,NWR and IFSEL pin description.

P14 Modify VGH max voltage =15.6V

P26 Modify Table 5.2 Read 8-bits parameter or status
(DB8 to DB1)

P29 Modify Table 5.3 Read 8-bits parameter or status
(DB8 to DB1)

P48 Modify Figure 5.20 Example of 180-/ M68- System

9-Bit Parallel Bus Interface
P66 Add note for Figure 5. 25 RGB.Mode timing Diagram

P94. Modify Figure 7. 23 Gamma Resister Stream and
Gamma Reference Voltage

P95 Modify Table.7.4/Center-Adjustment Resistance

P97Modify Table 7.6-Voltage Calculation Formula

P98 Add note to Table-7.8Voltage Calculation Formula of
Grayscale Voltage V2~V7 and V56~V61

2007/11/01 P112. Add-note;to Table 7.12 Power ON AC
Characteristies

P113.addnote to Table'7.13 Power OFF AC
Characteristics

P122 Update.command RBFh SETOTP related register.

P123 Update RC2h GAMMA positive related setting.

P181 Add SLP bit to RB1h power control.

RP183 Modify RB3h AP[2:0] default value 0x03.

P184 Modify RB4h VRH[4:0] default value, change to 0x03

P185 Add description at RB5h VCOM related setting.

P196 Modify RBAH RGBBPCTR setting, only valid at RGB
mode 2

P198 Modify RBCH command; after software reset the
setting doesn’t change.

P199 Modify RBDH command; after software reset the
setting doesn’t change.

P201 Update command RBFh SETOTP related register.

P203 Remove GCSJ[1:0] bits for C2h gamma setting.

P206~207 Modify Layout Recommendation

P208 Update OTP table and OTP programming flow.
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DATASHEFT Preliminary VO1
P12. Modify SHUT Pin description.

P95. Modify table 7.4 Gamma Center Resistance Adjustment
P97. Modify table 7.6 Gamma Voltage Calculation Formula
2007/12/03 P112. Modify RGB mode Power on AC timing

P122. Modify OTP command tabe, change to C7h
P180.Remove SLP bit from RB1h power control command.
P209. Add OTP programming example.
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