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Single Chip 1200 Channel Source Driver
with Timing Controller for TFT LCD

1. GENERAL DESCRIPTION

The EK79030 is a highly integrated solution for small size to middle size a-Si TFT-LCD panels. This chip integrates
1200ch source driver with MIPI/LVDS input interface.

2. FEATURES
® Integrate 1200 channel source driver and timing controller \y
® Display Resolution :
- 400 x RGB x (1280, (8 x SLN))
®  Full color mode: %

- 16.7M colors (24-bit per pixel, R:G:B = 8:8:8)
Reduced color mode:

- 262K colors (18-bit per pixel, R:G:B = 6:6:6)
- 65K colors (16-bit per pixel, R:G:B = 5:6:5)
®  System Interfaces: Q
- MIPI DSI (3/4 data lane): MIPI DSI(D, ,\-PHY v 0 o =8 v1.01)

- LVDS interface(DE mode only)

® Integrate 1200 channel so nd Timing ceptro
®  Gate driver control signal

® Internal level shifter.

®  Support SPI/12C/jRte

.

)

)

)

)

)

)

®  Support Dither Function

® OTP memory to store initialization register settings

®  Built-In OTP (4 Times) to store VCOM calibration

®  Built-In OTP (1 Times) to store gamma, panel timing, and analog power setting
® COG package

®  Input voltage ranges:

- I/0 and interface power supply (VDDIO): 2.3V to 5.5V

- High speed interface power supply (VDDIO_IF): 2.3V to 5.5V
- Analog power supply (VDD): 2.5V to 6.0V

- DC/DC set-up supply (VDDP): 2.5V to 6.0V

- OTP programming voltage (VOTP): 7.5V+/- 0.2V

- Analog voltage range for VSP to VSSP: 4.5V to 6.0V

- Analog voltage range for VSN to VSSP: -4.5V to -6.0V

- Analog voltage range for VGH to VSSP: 9.0V to 20V

- Analog voltage range for VGL to VSSP: -9V to -18V
-VGH,VGL: VGH-VGL<32V

®  Output voltage ranges:
- Analog voltage range for VSP to VSSP: 4.5V to 6.0V
- Analog voltage range for VSN to VSSP: -4.5V to -6.0V
- Analog voltage range for VCL to VSSP: -3.0V
2015/07/29 4 Rev. 0.2
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- Positive source output voltage level: VGMP= 3.5V to 5.8V

- Negative source output voltage level: VGMN= -3.5V to -5.8V

- Positive gate driver output voltage level: VGH= 9.0V to 20V

- Positive gate driver output voltage level: VGH_REG= 9.0V to 19V
- Negative gate driver output voltage level: VGL= -9V to -18V

- Negative gate driver output voltage level: VGL_REG= -6V to -15V
-VCOM= -3.5V to -0.2V, a step=12mV

-VGH,VGL: VGH-VGL<32V

2015/07/29 5 Rev. 0.2
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3. BLOCK DIAGRAM
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4. PIN DESCRIPTION

4.1 Pin define
Pin Name | Pin Type | Description
Interface and Control
DP[O]/DNIO]
DP[1])/DN[1] u I
DP[2)/DN[2] Input MIPI or LVDS data Input. Select by “IFSEL” pin.
DP[3])/DN[3] Q
CKP/CKN Input MIPI or LVDS clock Input. Select by “IFSEL” pifyx.
ESEL Input “0" . LVDS interface N\ y
1" . MIPl interface (default) \V\ \\
MIPI data lane swapping selecti&N\ v
)
LNSWI1:0] MIPI Lane Mapp ing
DO(PAD) | D1(PAD) | CLK(PAD) | D2(PAD)| D3(PAD)
00 X <CLK D1 DO
01 O8N D0 I AAEKK D1 D2
10 DO D1 CLK D2 D3
1@\\)&2 /43,\1\\) \\)CEKV DO D3
LNSWI[1:0] nout Jdorey M a lane sm sed when IFSEL="0"
(VDDIO) P < N ata/clk lanecswapping) sefection pins.
- (>
LNSWI1:0] LVDS Lane Mapping
DO(PAD) | D1(PAD) | CLK(PAD) | D2(PAD)| D3(PAD)
Q Z NV OIRE D2 CLK D1 DO
| 01\\ D3 CLK D2 D1 DO
i 10 DO D1 CLK D2 D3
V) 1T DO D1 D2 CLK D3
: LVDS data lane sequence are unused when IFSEL="1"
etail LVDS lane swapping please refer section 8.4. 2
A%
» MIPI/LVDS polarity selection pins.
PNSW PNSW MIPI/LVDS Lane Mapping
(VDDIO) Input DOP/N D1P/N CLKP/N D2P/N D3P/N
0 DON/P D1N/P CLKN/P D2N/P D3N/P
1 DOP/N D1P/N CLKP/N D2P/N D3P/N
Power mode selection. Normally pull high.
PMODE[1:0] VSP VSN VGH VGL
PMODE[1:0] Input 00 JD5001/2| JD5001/2 External External
(vVDDIO) P 01 External External | Charge pump| Charge pump
10 JD5001/2 | JD5001/2 | Charge pump| Charge pump
11 External External External External
] Panel resolution setting selection.
I(?VEDSéZIC?)] Input RESOL[2:0] Description
0 | 0 | 0 400RGB x 1280
2015/07/29 7 Rev. 0.2
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Pin Name Pin Type Description
6-bit / 8-bit input select for LVDS mode. Normally pull high.
LVBIT Inout (only for LVDS, MIPI Mode = Dummy)
(VDDIO) P LVBIT = L, 6-bit.
LVBIT = H, 8-hit. (Default)
8-bit input format select for LVDS mode. Normally pull high.
LVFMT Inout (only for LVDS, MIPI Mode = Dummy)
(vDDIO) P LVFMT =L, JEIDA format.
LVFMT = H, VESA format. (Default)
Global reset pin. Normally pull high . \\(x\/
RESETB Inout RESETB =L, The controllerisinr
(VDDIO) P RESETB = H, Normal operatio
Suggest to connecting With s circuit for stability.
MIPI mode(IFSEL=1 ﬁuﬁlberc trol pin
LVDS mode(IFSEL ode Si w :standby mode)
LANE[1]_ STﬁX\ uII
LANE[1] STBYB LANE[O] BISTB Interface mode
LANE[1] _STBYB
(VDDIO) Input (f\\@\\ )) O\ \\\| NGt used
\ 0 \_2-\_)) | Not used
<) \\lJJ ((N\Q)) 3 Lanes
< 1 4 Lanes (default)
A “ ([~ X

LANE[0]_BISTB

S

%I m —1 \\Nfl PI LANE number control pin
LVD [=0) : BIST mode signal (low :BIST mode)
0]\ efault pull hi

(VDDI
Va
\ Thig) pin‘is connected to the external LED driver.
Ou type control signal for brightness of the LED backlight.
slf not used, please float this pin.
LEDON : .
(VDDIO) Output Back-light enable signal.
Command interface selection. Normally pull high.
CMD_SEL CMD_SEL Funetlon
(VDDIO) Input 0 3-Wire (Default)
1 12C
MIPI and 3-wire/I2C command can't receive at the same time.
csSB Input Serial communication enables. Normally pull high
(vDDIO) '
SDA . o .
(VDDIO) 110 Serial communication data input.
SCL . _ .
(VDDIO) Input Serial communication clock input.

2015/07/29
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Pin Name Pin Type Description
SDA_I2C . _ .

(VDDIO) 110 Serial communication data input.

SCL_l2C . _ .

(VDDIO) Input Serial communication clock input.

Panel driver output

Source Driver output signals.
Source output mapping with different resolution. Q.

S[1200:1] Output Resolution Source channel
400RGB S[1200:1] N\ N\ \( »
N\
SDUMY|3:0] Output Source dummy output. \ S
GOUTLI1]~ Output These pins are us e contr gnals. If not used, let it open.
GOUTL[22]
(\(-\ sy
GOUTRI1]~ Output These Rins d for Pa ] oﬁnals. If not used, let it open.
p g p
GOUTR[22] @ ((\
Power supply pins
\VDDIO &Ner or th circuit. VDDIO=2.3V to 5.5V
\ en Vp[ﬁ%— ect VDDIO to VDD _18V.

\\ /DC circuit. VDD=2.5V to 6.0V
VD @ Pl ould be same as VCIP input level to avoid the level-mismatching
:at\lnt evel shifter circuit.

\\ Wékfs/upply for DC/DC circuit. VDD=2.5V to 6.0V
@ C input level should be same as VCI input level to avoid the level-mismatching

atinternal level shifter circuit.

§ N\ [ Interface and 1/O power supply for the MIPI power regulator circuits. VDDIO=2.3V
DDIO_IF PI to 5.5V.
When VDDIO_IF=1.8V, connect VDDIO_IF to VDD_18V _IF.
VDD_18V Output | Internal power supply for logic circuits. Connect to a stabilizing capacitor.
VDD _18V_IF Output | Internal power supply for MIPI circuits. Connect to a stabilizing capacitor.
VSSA Pl Analog ground. VSS=0V. When using the COG method, connect to VSS on the

FPC to prevent noise.
GND for the internal logic. VSS=0V. When using the COG method, connect to

VSS Pl VSSA on the FPC to prevent noise.
VSSP Pl GND for the DC/DC circuit. VSS_P:OV. When using the COG method, connect to
VSSA on the FPC to prevent noise.
VSS _IF PI Ground for interface.
External high voltage pin used in OTP mode and operates at 7.5V.
VOTP PI )
If not used, let it open.
VSP Pl Input voltage from the set-up circuit (4.5V to 6.0V).
It is generated from VDDP.
VSN Pl Input voltage from the set-up circuit (-4.5V to -6.0V). It is generated from VSN.

Place a schottkey barrier diode between VSN and VGL.

VCL PO Input voltage from the set-up circuit (~-3.0V). It is generated from VSN.
VGH PO Output voltage from the step-up circuit

Connect to stabilizing capacitor between VSSA and VGH.

2015/07/29 9 Rev. 0.2
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Pin Name Pin Type Description
Output voltage from the step-up circuit
VGL PO Connect to stabilizing capacitor between VSSA and VGL. Place a schottkey barrier

diode between VSSA and VGL.

Reference voltage from internal band gap circuit. The tolerance of VCI1 voltage is

VCI1 PO 3%
VGMP PO Positive regulated voltage output (3.5V to 5.8V)
VGMN PO Negative regulated voltage output (-3.5V to -5.8V)
VGH REG PO Regulator output voltage generated from VGH. Connect to a stabilizing capacitor
- between VSSA and VGH_REG. If not used, pleasg open.
VGL REG PO Regulator output voltage generated from VGL. ct to a stabilizing capacitor
— between VSSA and VGL_REG. If not used,\p{ei\&%fg
VCOM PO The power supply of common voltage w@Qi;%%g The voltage range is set
between -3.5V to -0.2V. It must conjle&g ing capacitor 2.2u to VSS.
DC/DC pumping
C41P, C41N c Connect to the step-up capaeitots-aecording to the DC/DC pumping factor
C42P, C42N by pumping the VGH vgld;g&sfe N\‘Q\y@’éﬁ let them open.
C51P, C51IN Connect to the step-dp capatitors accordingto the DC/DC pumping factor

Cl11P_VGL, C
C11N VGL by pumping theY(Mlg\k/ot qu open.

In external ow
VCSW1, VCSW?2 PO VCSW conne te ower IC.
IfnQt u openthe

Other pins
-I—(I\D/BSDT’C\I))C O‘L&&\u&ﬁo hsync &g(@b%t\hﬁgg pins for normal operation.
T IRX NN\ NTest pin, Rloat these ins for normal operation.
T VREF __ ([ \\W\\ V]| Test pin.\Kloatthesepins for normal operation.
T_IBIASC WA )) T | Testpin\klvétthese pins for normal operation.
TOUTISOY | =’ T ,Test pin. Hoat these pins for normal operation.
T. CSBADUNN T Q \{ Test pin“Float these pins for normal operation.
<O TEST ENY B \\Tesi pin. Float these pins for normal operation.
TINRLO:0] TN\C\Test pin. Float these pins for normal operation.
T\SCL DUM T \\ | Test pin. Float these pins for normal operation.
T SDA DUM T Test pin. Float these pins for normal operation.
TEST 10[2:0] T Test pin. Float these pins for normal operation.
TIN_DUM[10:0] T Test pin. Float these pins for normal operation.
T OTP_RLOAD T Test pin. Float these pins for normal operation.
T VDDN15 T Test pin. Float these pins for normal operation.
T VDDNS3 T Test pin. Float these pins for normal operation.
T EXT_VCOMI T Test pin. Float these pins for normal operation.
C13P_DUM T Test pin. Float these pins for normal operation.
C12N_DUM T Test pin. Float these pins for normal operation.
Cl12P_DUM T Test pin. Float these pins for normal operation.

Note: P: Power, D: Dummy, S: Shorted line, M: Mark, PI: Power input, PO: Power output,
T: Testing, SH: Shielding, PS: Power Setting, C: Capacitor pin.
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4.2 The -relationship between Pin and Register

4.2.1 RESETB PIN/CMD control

Combination Logic Truth Table
RSEETB RESE'(I;B(pi n) GRB(OCMD) TCOON
(pin)
AND To TCON
RS((I:E,VE)-I- B (0: Reset, 1: Normal) 2 é 8
1 Q 1
4.2.2 STBYB PIN/CMD control A\\k\y
Combination Logic Truth Table
i i i AN
For LVDS Register Command interface in use PIN Register (3wire/i2C) TCON
STBYB O N 0 0
(pin) To TCON AN W 1 1
STBYB (Normal : 1) AN // o 1
(3-wire/12C) (Standby : 0) -\ 0
\ <\ /)
4.2.3 Function PIN/CMD control \\3\ o W
Combination Logic Truth Table
\ PIN Register TCON
PIN > o/ 0 0
CON L O\ 0 1 1
CMD C— N_/) "1 0 1
N\ ) 1 1 0
Combinatio
CMD is eg|ster in u e and I2C command.
Pin t i coxtrol pin.
Func h
IFSEL S 1:0], PNSW, PM 0] RES[2:0], LVBIT, LVFMT, LANE[1]_STBYB, LANE[0]_BISTB, CMD_SEL.
2015/07/29 11 Rev. 0.2
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5. APPLICATION POWER CIRCUIT

5.1 Power Generation

VGH= 9V~20V
N\, VGH REG=9v~19v

A

VDD / VDDP (2.5V~6V) VSP (4.5V~6.0V)

VDDIO (2.3V~5.5V) VDDIO_IF (2.3V~5.5V) \ VGMP (for gamg&%& %\‘\M

VSP

% VDD_18V (1.8V) \4 VDD_18V_IF(1.8V) @A§\\

VSS/VSS_IF/VSSA/VSSP GIP LSH

-
-

A
/" VGL_REG=-6V~-15V

VGL=-9V~-18V

5.2 Power Supply Configution

Four power structures for different applications controlled by PMODE[1:0] pins, like the following table.

PMODE[1:0] VSP VSN VGH VGL
00 JD5001/2 JD5001/2 External External
01 External External Charge pump Charge pump
10 JD5001/2 JD5001/2 Charge pump Charge pump
11 External External External External

2015/07/29 12 Rev. 0.2
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5.3. DC/DC converter circuit

5.3.1 DC/DC power mode 1

VSP/VSN with JD5001/2 controlled by driver IC
External power input: VDDIO(VDDIO_IF), VDD(VDDP), V GH, VGL

VDDIO=VDDIO_|F=2.3~5.5V, VDD=VDDP=2.5~4.8V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE([1:0]=0 0

VDD
VDD

VSS

C1P

CIN
C2P

C2N
C3p

C3N

N\

VSN

2015/07/29

VDDIO

7 DDIO_IF

v
—

VGL REG

VGH
DC/DC
Pumping
External VGH
VSP/VSN = C10
Control g
Circuit
C51P
CSIN 5
VGL Tc11p veL g
DC/DC —
Pumping Cl IN_VG@ External VGL
VCL
NZ-YEL L pee
c Pumping
Regulator
Reference }7
PMODE] VGH_REG
PMODEJ0] }?7
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5.3.2 DC/DC power mode 2

Charge Pump: VGH, VGL

External power input: VDDIO(VDDIO_IF), VDD(VDDP), V SP, VSN

VDDIO=VDDIO_IF=2.3~5.5V, VDD=VDDP=2.5~6.0V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE][1:0]=0 1

VDD
VDD
[
%7 Irs VDDP
I .
I
VGH
VCSWI DC/DC J—Cg
VCSW2 Pumping
External VSP=4.5V~6.0V VSP | VSP/VSN
Control C10
—_—C2 Circuit
External VSP=4.5V~-6.0V> <) VSN
) L Cl11
@ VGL
DC/DC
Pumping C12
Q@ < +
\ VCL |Cl3
VCL | pc/pe i
6 Pumping Lﬂi
VCOM { Cl4
VDDIO VGMP { }c1 5
EVDD'O VGMN ||C16
e VDDIO IF N
T VDD 18V |1C17
I
Regulator VDD 18V 1
NS Reference] - -
VCII C19
VDDIO PMODE[1] VGH_REG IC20
PMODE[0] {
VGL REG 2
L
2015/07/29 14 Rev. 0.2
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5.3.3 DC/DC power mode 3

VSP/VSN with JD5001/2 controlled by driver IC; Char ge Pump: VGH, VGL
External power input: VDDIO(VDDIO_IF), VDD(VDDP)

VDDIO=VDDIO_IF=2.3~5.5V, VDD=VDDP=2.5~4.8V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE][1:0]=1 0

C41P

VDD
J{ }C—]— VDDP -
c8
C41IN e
VvGH | C42P J;
VDD VDD DC/DC _rcg
.o |C42N
Vss EN_VREF nggg Pumping
CPCLK VGH
cip VSPX— VSP_| VSP/VSN C10
L Control
C23 CIN < Circuit
C2P
C51P
C24 C2N VSN J‘ Cl11
C3P VgL |CSIN 1
; pe/pe (CHP_VGL -
C25 C3N Pumping ClIN VG T Cl12
X1 )
C13
2 N-12 VGL [
) ver | ek Il
| DC/DC
% Cé6 Pumping
VCOM Hcm
VDDIO VGMP { }ClS
}‘:@VDDIO VGMN { }C16
VDDIO IF
C7 - VDD 18V [IC17
i
l Regulator VDD lSVﬁIF HC]S
Reference - i
V(I |
VDPIORq pMODE[1] VGH_REG {‘ }czo
PMODE[0
(o] VGL_REG [|c2
Fy
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5.3.4 DC/DC power mode 4

External power input: VDDIO(VDDIO_IF

), VDD(VDDP), V. SP, VSN, VGH, VGL

VDDIO=VDDIO_|F=2.3~5.5V, VDD=VDDP=2.5~6.0V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE][1:0]=1 1

VDD
VDD
y}? VDDP
VGH
DC/DC
VCSWI Pumping
VCSW2
External VGH
External VSP=4.5V~6.0V VSP —
VSP/VSN g;
Cc2 Control
Circuit
%
External VSP=-4.5V~-6.0V s VSN
J—(B < C51P
VGL
DC/DC
Pumping External VGL
VCL
{\ VCL | pe/pe
&\ %7 C@ Pumping
% % VCOM HCM
VDDIO VGMP { }c15
P‘:@VDDIO VGMN |IC16
c7 VDDIO_IF I
VDD _18V [IC17
l Regulator | [Cl 3
Reference - -
VCII C19
VDDIO PMODE[1
:§ [1] VGH_REG C20
VDDIO
PMODE[0]
VGL REG 2
<L
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5.4. Power on/off sequence

5.4.1 Power on sequence PMODE[1:0]=00b

JD5001/2 VSP/VSN
External VGH/VGL

R NN
S A

Internal STBYB : 4, ll\'s lZ\'s i}vs iﬂlvs Sv! Qvs \\> is\'s

Internal Vsync

io

’ S
OTP Loading : |_| : |_| : (\I’((\ | : !_I !_I
I L NN\ o
VDD_IO : ] : I f ! \\\)\/If /_1§<v /\: : :
vesw1 — ~ EERENY) o

I } — —

N\t
| )/
External VSP | P O NI /: | @@
External VSN OV : <\\ “ : ! ;\

@\\‘V& il

%\&L LR

VNLVL W
vcom l
Source Output Outmim:gm i Mo ]
l K )
| VGH
I HU

GOA

ov VGH M H
STVn VGL

Figure 5.1: Power on sequence with PMODE[1:0]=00b
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5.4.2 Power off sequence PMODE[1:0]=00b

JD5001/2 VSP/VSN
External VGH/VGL
VDD/VDDP I\ oV
RESETB iov—
Internal STBYB —\ lvs 2y 3y 4vs Svs (\} \\ !
Internal Vsync |_| J J J J <ﬂ\\> \\7 i
VDD_IO i : ?\\«I N> !\ oV
_| : ”N \ |

VCSW1

VCSW2

External VSP

External VSN

VCL

VGL

ov

o
e &
i Da \Qg\@

O\& \k :

I

|

|

\\ \\T\\ :

NN —= R P (0N =2 R—

I | |

x : \L)J : :'"'\'(;11 I

: I VGL : -
STVn H H H Y%

Figure 5.2: Power off sequence with PMODE[1:0]=00b

5)
UA
?f
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5.4.3 Power on sequence PMODE[1:0]=01b

External VSP/VSN
Internal VGH/VGL

VDD/VDDP /1

'> Ims
RESETB | | |
Internal STBYB ! ¢1\ . ¢2‘ s vs bvs lﬁ.s ls‘ s l7\ s ¢8\ s

: |
Internal Vsync i |_| | I_| : !_| I_| I_|
OTPVIDD_I(: ov é - i i i <\\\ \\ \\} :
ERN NS '
ver WV i : : \\\\Q}\ A<ﬂ\ \// i
veL i | %\\\ ! @\\\\A
VGH i : : : N I
I — A (@0 i T
VALVL ! W2 N\~ I’\ | ! !

= =
0 I R

Figure 5.3: Power on sequence with PMODE[1:0]=01b
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5.4.4 Power off sequence PMODE[1:0]=01b

External VSP/VSN

Internal VGH/VGL
VDD/VDDP I\ oV
RESETB i [0\

Internal STBYB | L s 3 s Lo A !
Qe I I TP O\ 2\
Ry N

VSP i ; NS o
- E—— N —
O\ A
e |

(D) !
X V\:ﬂ N = |
VCOM FANNSZAN LI\ N :
Source Output l—ﬁml\n N\ W\ 2 m—p%%q—‘}\'\\y: Output pull ground :

0V
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5.4.5 Power on sequence PMODE[1:0]=10b

JD5001/2 VSP/VSN
Internal VGH/VGL

ov/ J
K—>Ims
| I

VDD/VDDP
RESETB

s .M w||||-||
MHFm %-M-
L NCR LD
5 ] w\
i @nl
LTI /@

== =

<cllie @
=~ R ] s - ™ |
: £ S £ 2 24 3
2 7 B @@ oz = F
ﬂw a © 9 = =
Z 5= =2 = = F g £
= £ &~ & 9o
E 3 £ = =
2 £ © <5 I
s =
=

I

AN

AN\ U)I

\
<
E\V\k

t]

%X

O

I

I
Gl
I

|
:\\VGI.
I

(1A%
V

(

P
CKVn
STVn

Figure 5.5: Power on sequence with PMODE[1:0]=10b

Rev. 0.2

21

2015/07/29




fitipower Preliminary EK79030

5.4.6 Power off sequence PMODE[1:0]=10b

JD5001/2 VSP/VSN
Internal VGH/VGL

VDD/VDDP

I\ oV

RESETB

Internal STBYB s 2 3us s [N \

i i i i J d«ﬁ\&g\?

w@ v
: : ' HIRGa\:
vesw: E : 2 i @
=_ ¢ wﬂ@\\%
o Ko L AAND T 5
o AN _ CY N g
<\\\ \\\\ R\ ;

-"VGH

VGL

oV

l
|
1
|
|
| .
Y
)
|
|
|
|
|

KV
GOA VGH
STVn
| | | vGL |

Figure 5.6: Power off sequence with PMODE|[1:0]=10b
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5.4.7 Power on sequence PMODE[1:0]=11b

External VSP/VSN
External VGH/VGL
VDD/VDDP MM>lms
RESETB OV: [
Internal STBYB :
Internal Vsync i
OTP Loading i !_l : A '
| RN\
VDD_IO :

T
gy

External VSN w | [\ i \‘@ | i ?
VCL ”V: |\\\/>\\> L~ \ \}\\\\>\>| ! !
A I \ Vit I EE
_—eENNE N\

L e e
K&U 0\ s s B
NSNS |

A B |

Figure 5.7: Power on sequence with PMODE[1:0]=11b
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5.4.8 Power off sequence PMODE[1:0]=11b

External VSP/VSN
External VGH/VGL
VDD/VDDP I\ oV
RESETB : o
Internal STBYB Lvs 2vs 3 4 “\\ :

Vs vs ~ \\\) v/\ :
Internal Vsync |_| J J J \ <A//\<\ ¢ i
VDD_I10 : 5N |
| I
| ! |
T M “
i Is' ! E\ov_
|
I I
I

= W =
VCL i i //::h\\\g\ i i(\ U v !
External VGL : : @ x\%\ : 7 N\\“ /_E(’Vi
External VGH i @ \_)) i ! N \: "
ey A\ ;

vcoM QN \\W (N “\\75 VoV
AN\

—— -

Output pull ground

Figure 5.8: Power off sequence with PMODE[1:0]=11b
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6. RECOMMEND VALUE OF WIRING RESISTANCE AND CAPACIT ORS

Recommended specification of wiring resistance and capacitors

Maximum series
Pad Name Pin Definition resistance(ohm)
VDDIO,VDDIO_IF Power supply
VDD,VDDP Power supply
VSS,VSSA,VSS IFVSSP Power supply
VOTP OTP Power supp& 10
RESETB,CSB,SCL,SDA,SCL_I2C,SDA_I2C Input 100
A\
PMODE[1:0],LANE1_STBYB,LANEO_BISTB,LNSW[1:0],RES[2:0],PNSW Input K \\\A 100
VCSW1,VCSW2,LEDPWM,LEDON,ERR_FG ?\&\ 100
DP[0],DN[0] |n}s\m pbi>
paN
DP[1],DN[1],DP[2],DN[2],DP[3],DN[3],CKP,CKN (\((\ {ﬁp/u%%
VCOM \) Wutput,Capacitor
AN\ AN connec{gf?
VvDD_18V,VvDD_18V_IF N N Wltor 5
QQ egtio
VSP,VSN,VCL @\\ S\\ ~ 0 tor 10
\con
VGMP,VGMN,VREF w \,\‘S@@bt Capacnor 10
onnection
VGH,VGH_REG,VGL,VGL_REG @ ® \ \) Output,Capacitor 10
~\ @ connection
C41P,C41N,C42P,C42N,C5 GL C1 Capacitor connection 5
GOUTL[22:1],GOUTR[2(7{:T]\\\\> \\%\\J Output 50
SO NN
Pad Name(\é< \\\< “ F Withstanding voltage (V) CAP (uF)
VGH 25 1
VGL 25 1
VGH_REG 25 1
VGL_REG 25 1
VSP 10 1
VSN 10 1
VGMP 10 1
VGMN 10 1
VCOM 6.3 2.2
VDD/VDDP 6.3 2.2
VDDIO/VDDIO_IF 6.3 2.2
VDD_18V 6.3 1
VDD_18V_IF 6.3 1
VCL 6.3 1
VCI1 6.3 1
C41P/C41N 25 1
C42P/C42N 25 1
C51P/C51N 25 1
2015/07/29 25 Rev. 0.2
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7. PANEL APPLICATION

The EK79030 supports the resolution of 400RGBx1280.

The TCON also can generate gate controller timing. These signals can support for general gate driver or GOA (Gate
driver on Array).

7.1 GOA connection
The EK79030 can support GOA/GIP (Gate driver on array) function.

GOA output pin define can set by register. A multiplexer is built in GO c&[ 3 Eects one of several GOA signals.
GOA function showed as below. The detail GOA output signal setti e erapplication note.

RN

EK79030(Top View)

Figure 6.1 : GOA wire example
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7.2 Panel Structure

7.2.1. Driving method for panel structure

EK79030 only support stripe panel type as followi  ng Figure:

7.2.1.1. Stripe driving method for panel structure

Normal driving method: ZIGZAG =0

ANl B I gj
2 |HE HE Hll 5]
- -
om0 f=als
SEmcm
XN RQ\% : A

N
% \\ ww - Stripe driving method \ Pad name
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8. INTERFACE

8.1 LVDS interface

8.1.1 Data input format for LVDS

CLKP

CLKN

DOP/N

DIP/N

D2P/N

W00

TP T GG “Q%\?

[aN A
6-bit LVDS input (LVBIT=L, LVFMWC&&Y
S (\ A\N

CLKP

CLKN

N

DOP/N
b R

N\ IR

\ ©

\ N

LN

\\\\\J

@
@@

o
»

-\ - )
AN S e

8-bit LVDS input (LVBIT=H, LVFMT= L)

CLKP

CLKN

SEEPE I EP P ED E O &

2015/07/29

8-bit LVDS input(LVBIT=H, LVFMT=H)
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8.2 MIPI interface

8.2.1 DSI protocol

Video Mode peripherals require pixel data delivered in real time. This section specifies the format and timing of
DSl traffic for this type of display module.

Transmission Packet Sequences

DSl supports several formats, or packet sequences, for Video Mode data transmission. The peripheral’s timing
requirements dictate which format is appropriate. These terms are used throughout the following sections:

Ngiynal video timing, including

ync pulse widths is not required,

® Non-Burst Mode with Sync Pulses —enables the peripheral to accurately recons
sync pulse widths.

® Non-Burst Mode with Sync Events — similar to above, but accurate recon
so a single Sync Event is substituted.

® Burst mode — RGB pixel packets are time-compressed, le
power) or for multiplexing other transmissions onto the

during a scan line for LP mode(saving

Pis\defined as a period during which video
ive ‘@\. ttedPto the peripheral. To enable PHY
C S \ afel“drive the Data Lanes to the LP state.

packets such as pixel-stream and sync event
synchronization the host processor shoul Q
This transition should take place at least o
recommended to return to LP stat pEK.S
of BLLP periods, the host proc Spo
lower frequencies BLLP peri #papproach, or
During the BLL

® Remain in4d|
® Transmi

PM in the figures in this section. It is
horizortal blanking time. Regardless of the frequency
: umented peripheral timing requirements. Note, at

® Transm
ee > process
hetal to the hos
ransmit one or more s from the host processor to a different peripheral using a different Virtual Channel

The sequence of packets within the BLLP or RGB portion of a HS transmission is arbitrary. The host processor
may compose any sequence of packets, including iterations, within the limits of the packet format definitions. For all
timing cases, the first line of a frame shall start with VS; all other lines shall start with HS. This is also true in the
special case when VSA+VBP=0. Note that the position of synchronization packets, such as VS and HS, in time is of
utmost importance since this has a direct impact on the visual performance of the display panel.

Normally, RGB pixel data is sent with one full scan line of pixels in a single packet. Individual pixels shall not
be split across packets.

Transmission packet components used in the figures in this section are defined in Figure below unless otherwise
specified.
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B H H H R L
R H R A A
p

| Low Power Mode Including optional BTA

DSI Packet:Arbitrary sequence of pixel stream and Null paakets

DSI Blanking Packet: Horizontal Back Porch
DSI Blanking Packet: Horizontal Front Porch
DSI Sync. Event:H orizontal Sync. End

DSI Blanking Packet: Horizontal Sync.Active,No data
DSI Sync. Event: Horizontal Sync. Start

DSI Packet: Arbitrary sequence of non-restricted DSI
packets or Low Power Mode including optional BTA

DSI Sync. Event: Packet VV Sync.End
DSI Sync. Event:Package V Sync. Start

If a peripheral timing specification for HBP he corresponding Blanking Packet
may be omitted. If the HBP or HFP maxi

lanking packet shall be omitted.
Clock Requirements

\\ @mMimum pe
s\2ero th%sp ing

A DSI host processor sh u ntinuous ck@ ck Lane for display module that require it, so the
host processor needs to kee rial clock rGmnri
®Non-Burst Mode With\S Bulses
With this ( \\;* is to ac{ 2\ y DPI-type timing over the DSI serial Link. This includes matching
DPI pixel- oRates, and-widthe iing events like sync pulses. Accordingly, synchronization periods are
define g ets transmjttirig both ¢t and end of sync pulses. An example of this mode is shown in Figure
beloyx
" (VSA + VBP +WVACT + VFF)
to 1 o o t 'S 'S b
a a) Al ala AN e T a a asiaa
VIH|H H|H|H H|H|H VIH|H HIH|H HIH|H H|H H|H|B |V
BL BL |.. BL BL ... BL A BL BL E
5(s|s S5|5|8 5|5|8 S|5|5 S5|5|8 Active Video Al 5|s5|5 5|5|S5 S[(s|s 5
slale[P]s|ale]|"” ale|PlE[ale|™ [s[ale|l iw_e_l_eo__re_a ________ s|ale[™ slale||3|alz |44
WoonS W N A W NS A o
VSA Lines WEF Lines WFP Lines
,r"“)f e U~
r 11 tesa tuact tiep
YA N N Y N
H H|H H H|H
5| HSA |5 |B RGE HFP S| HSA |S|B RGE HFP
] P s E|P
S NS S NS W S~
WALT Lines
Normally,

periods shown as HSA (Horizontal

Sync Active),

HBP (Horizontal

Back Porch) and HFP
(Horizontal Front Porch) are filled by Blanking Packets, with lengths (including packet overhead) calculated to match the
period specified by the peripheral’s data sheet. Alternatively, if there is sufficient time to transition from HS to LP
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mode and back again, a timed interval in LP mode may substitute for a Blanking Packet, thus saving power.

®Non-Burst Mode with Sync  Events

This mode is a simplification of the format described in section “Non-Burst Mode with Sync Pulse” .Only the start
of each synchronization pulse is transmitted. The peripheral may regenerate sync pulses as needed from each Sync
Event packet received. Pixels are transmitted at the same rate as they would in a corresponding parallel display

interface such as DPI-2. An example of this mode is shown in Figure below.

f* (VSA +VBP + VACT + VFP)
i t L i i t t i
NN N N N N N Y
v H H H H H H H[B|L[V
sicpls|iel . Is|trls|ip s| s Active Video Area s| os SEHREE
8 S s 8 s| =" S s S|pM| S
\_ N AN M \_/ S U
A VSA Lines 1 VBP Lines A VFEP Lines
| V] ¥
d-""_"— \\
_4“’_—" \\
_4“’ \\
__,——”’ tl455 \\_
r t thect thep
H[H H|H
5B RGE HFP s|B RGE HFP
s|p s|P
; \J N S
WACT Lines

\ previous N de, if there is sufficient time to transition from HS to LP mode and back again, a
timed\uterval in LP mode majsubstitute for a Blanking Packet, thus saving power.
® Burst Mode
In this mode, blocks of pixel data can be transferred in a shorter time using a time-compressed burst format.
This is a good strategy to reduce overall DSI power consumption, as well as enabling larger blocks of time for other
data transmissions over the Link in either direction. There may be a line buffer or similar memory on the peripheral to
accommodate incoming data at high speed. Following HS pixel data transmission, the bus goes to Low Power Mode,
during which it may remain idle, i.e. the host processor remains in LP-11 state, or LP transmission may take place in

either direction. If the peripheral takes control of the bus for sending data to the host processor, its transmission time
shall be limited to ensure data underflow does not occur from its internal buffer memory to the display device. An

example of this mode is shown in Figure below.
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fL* (VSA +VBP +VACT + VFP)
t t t L L t o L
Y Y Y Y A N N
A H H H H H H H{B|L|WV
slop ISt IS pls|ip S| op Active Vidoo Area s| s s| g |s|t|P|s
3 5 5 5 s\ -~ 5 S(pM|S
NN NI AN N/ N U
A VSA Lines 1 VBP Lines A VFP Lines
\ ¥ v
- ~
’,—" ~
_4/’_—‘ \\
—- ~
- ~
- tuze S
- t thact tier
(M N M T~/
H|H BL HH BL
S|B| RGE Lp HFP S| B| RGE Lp HFP
S|P S|P
VACT Lines

trarsition from HS to LP mode and back again, a
gaving power.

Similar to the Non-Burst Mode scenaio, i@ IS sufficienttine
timed interval in LP mode ma% for anking Pa % ]
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8.3 LVDS/MIPI Input Timing Table

For 400RGBx1280
Value :
Parameter Symbol - Unit
Min. Typ. Max.
MIPI (4 Lane) @Frame rate=60Hz 349 Mbps
MIPI (3 Lane) @Frame rate=60Hz 465 Mbps
DCLK frequency @Frame rate=60Hz Focik 58.2 MHz
HSYNC period time TH 744 DCLK
Horizontal display area Tho 400 DCLK
HSYNC pulse width Thpw 24 - DCLK
HSYNC back porch THer 160 - DCLK
HSYNC front porch Trep 160 - DCLK
VSYNC period time Tv D ZNNNE A H
Vertical display area Tvo \\? 21280 X@ H
VSYNC pulse width IS\ EENAYE:
VSYNC back porch NS 0 W\ 7 | H
VSYNC front porch P \\-(VFP“ - = \&ji\\ D - H

MiPt Frequency = (Frame ratok (O Xeabts \ng
o
N
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9. REGISTER TABLE

The EK79030 supports set internal register by MIPI interface, SPI interface and 12C interface. MIPI and SPI/I12C
interface use different register address. The MSB bit [7] of address is only for MIPI interface. The SPI and I12C must be
ignored its. “MIPI address” and “SP1/12C address” showed in register table.

9.1 MIPI command mode control register

In its simplest form, a transmission may contain one packet. If many packets are to be transmitted, the overhead of
frequent switching between LPS and High-Speed Mode will severely limit bandwidth if packets are sent separately, e.g.

one packet per transmission.

The DSI protocol permits multiple packets to be concatenated, which substant| osts effective bandwidth. This
is useful for events such as peripheral initialization, where many registers m o ifi separate write commands
at system startup. The diagram illustrates as multiple packets being sent d &s concatenated packets in a
single HS transmission.

In HS Mode, time gaps between packets shall result in separ issions for each packet, with a SoT, LPS,
and EoT between packets. This constraint does not apply to L

LgP LPS
Separate Transmissions
KEY:
LPS — Low Power State SP — Short Packet
SoT — Start of Transmission LgP — Long Packet

< EoT — End of Transmission

\

LPs EoT\SPKsP) LgP Eo1) LPs

Single Transmission
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9.2 SPI format

EK79030 use the 3-wire serial port as communication interface for all the function and command setting.

3-Wire communication can be bi-directional controlled by the “R/W” bit in address field. EK79030 3-Wire engine
act as a “slave mode” for all the time, and will not issue any command to the 3-Wire bus itself.

Under read mode, 3-Wire engine will return the data during “Data phase”. The returned data should be latched at the
rising edge of SCL by external controller. Data in the “Hi-Z phase” will be ignored by 3-Wire engine during write operation,
and should be ignored during read operation also. During read operation, external controller should float SDA pin under
“Hi-Z phase” and “Data phase”.

Each Read/Write operation should be exactly 16 bit. To prevent from incorrect setting of the internal register, any write
operation with more or less than 16 bit data during a CSB Low period will be ignored by @-Wire engine.

i& of

For prevent from incorrect setting of the internal register. Please refer to the sect “3-Wire Timing. Because the

3-wire only can read/write one address. So we put the “parameter index” at a F. When 3-wire command

sends, it will refer to the address 0x2F[4:0] as the parameter index value.

Address[6:0] W/R Data[7:0] I ext Transfer

s 2\N)ig
RS NENENEERENE \
3-Wire Command Format: Q\@v @\w

Bit Description

D15-D9 Régisteraddress [6:0. N\ S\

D8 <CTWRR control bit. “0” for WAitey, 2%br Read

D7-D0 72 ‘Patafor the W/Repeatioh)tthe address indicated by Address phase

swier i SO\

MSB LSB

D15 [ D4 [ D13 [ D12 [D1ANY D10 [D9 [D8 |D7 |D6 [D5 [D4 |[D3 |[D2 |D1 [DO

Register Address [6:0] 0 Data (Issue by external controller)

3-Wire Read Format:

MSB LSB

D15 | D14 | D13 | D12 [ D11 [ D10 [D9 |D8 |D7 |[D6 |[D5 |D4 |D3 |[D2 [D1 |DO

Register Address [6:0] 1 Data (Issue by 3-Wire engine)
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9.3 [2C format

The I1°C-bus is for bi-directional, two-line communication between different ICs or modules. The two lines are the
Serial Data line (I°C_SDA) and the Serial Clock Line (I°C_SCL). Both lines must be connected to a positive supply via
pull-up resistors. Data transfer can be initiated only when the bus is not busy. Each byte of eight bits is followed by an
acknowledge bit. The acknowledge bit is a HIGH level signal put on the bus by the transmitter during which time the
master generates an extra acknowledgement related clock pulse. A slave receiver which is addressed must generate an
acknowledgement after the reception of each byte. Also a master receiver must generate an acknowledgement after the
reception of each byte that has been clocked out of the slave transmitter.

(a) I°C-Bus Protocol:
Before any data is transmitted on the I°C-bus, the device which should respon addressed first. There are four

slave address can be selected by MCU. The slave addressing is always carri st byte transmitted after the

START procedure.

(b) Definitions:
- Transmitter: The device which sends the data to the bus.
- Receiver: The device which receives the data from the bu
- Master: The device which initiates a transfer, generates
- Slave: The device addressed by a master.

- Multi-master: More than one master can attem

to do so and the message is not corrupted.

- Synchronization: Procedure to sync ize\the
MASTER ? SLAVE SLAVE MASTER MASTER
TRANSMITTER / RECEIVER& RECEIVER TRANSMITTER / RECEIVER TRANSMITTER TRANSMITTER / RECEIVER
\ N % v
12C_SDA @\ \\\> <\\(J;§§J)
12C_SCL Q =

9.3.1%??\ rite Sequenc nterface
EKY9030 supports register Write sequence via I°C-bus transfer. The register writing support single register write

mode and multi-register write mode. The detail transference sequences are illustrated and described as below.

(1) Data transfers for register writing follow the format is shown in below.

(2) After the START condition (S), a slave address is sent. R/W bit is setting to "0" for WRITE.
(3) The slave issues an ACK to master.

(4) 8 bits register address transfer first then transfer the register data parameter.

(5) A data transfer is always terminated by a STOP condition.

(6) EK79030 DA[6:0]=110_1000

Device Register Parameter Data
Address Address Index Byte

SDDDDDDD0 OAAAAAAA OOOPPPPP B|B|B(B(B|B|B|B
6]5[(4(3]2]1]0 6[5[4[3]2]1]0 4[{3[21]0 7{6[5]4]13]2]1f0
A A A

7~ O
7~ >
903w

C
K

—H &> w»n
~O

Single Register Writing Timing
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Device Register Parameter Data Data Data

Address Address Index Byte(n) Byte(n+1) Byte(n+x)
SDDDDDDD0 0AAAAAAA OOOPPPPP B(B(B|B|B(B(B|B| (B|(B|B|B|B|B|B(B B|B|B|B|B|B[B|B P

6]1514]13]12]1]0 6|514]13]|2(1]0 41312]1[0 716]1514]13]12|1]0 7(6]5]14[3[2]1]0 7(6[5]14[3[2]1]0

S A A A A A A S
T C C C C C CcT
A K K K K KO
R P
T
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9.3.2 Register Read Sequence of 12C Interface

EK79030 supports register read sequence via I°C-bus transfer. The register reading only support single register read
mode.

Register data reading transfers follow the format and is shown in below.

Device Register Parameter Device Data
Address Address Index Address Byte
SDDDDDDDO 0AAAAAAA 000PPPPP SDDDDDDD1 B(B|B|B|B(B|B|B P
6[5]4[3]2]1]0 6[5]4]|3]2]1]0 4]3]|2[1]0 6[5]4[3]2]1]0 7]16]5[4]3[2]1]0
S A A N S
T C C AT
A K K coO
R K P
T
Single Register Re b
Device Register Para vice Data Data
Address Address Address Byte(n+1) Byte(nt+x)

]

In
sPPlPPPPPPRI| [, [ATATATA[ATATAl Lol [o [PTP[RTPTR] [s[P[P[PTP[P
6|5[4]3[2]1]o0 6|5[4]3]|2]1]o0 4]3]2]1]0 6]5[4]3]2
A A

S

RS ot
o

O
a0

AEEEEEEL, BIEEEEERE [P
716(5]14[3[2]1]0 71615]14]13(2][1]0

A S

C T

K o

]')

HRA>Aan
AOP 2z
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9.4 User Define Command List and Description (For

9.4.1 User Define Command List Table

MIPI command mode, SPI mode, and 12C mode)

Default .
Address | Parameter |R/W D7 D6 D5 D4 D3 D2 D1 DO (Hex) Function
ex
0xCD 1 RW FITI_CMD[7:0] 00 Enter FITI_CMD
0x4D 1 RIW FITI_CMD[7:0] 00 Exit FITI_CMD
0x04 1 R core?;tate[ ) ) ) ) ) ) Q \
- \V Core_state
0x06 1 R core_state[7:0] « \(&
0X1B 1 |Rw| - - - - - rﬁ%@g&ﬂ - 00
y .
S OTP setting
ox27 1 RW| - - - - \<W> ; ; 00
j \w/ >
Ik_| )
0x28 1 R/W - - - - \€ _pC K? - 11 Power enable setting
edon_s
O R
0x29 1 RIW - - - - k - \ ® res_400 10 Panel control
f > ~
N\
0x2D 1 |rRwW - J @\{‘ 2:0] 11 VGL_REG voltage
0x2E 1 R/W - \K/?@ - ('\ \)) PWRIC_CLK1[3:0] OE JD5001/2 pump clock
N (\ A
Ox2F 1 R/W \\ Q@-\\\) parameter_index[4:0] 00 parameter_index
0x30 1 5%@\) LN?M(AH\KX\ N VRES_FIX RES[2:0] 00
0x31 @ }«\\\%\\ \\\>> VRES[7:0] oF
. NN
0x32 \g W - ST B UPDNB SHLR - - NBW BIST 00
Panel control
0x33 1 RW - - PMODE[5:4] ZIGZAG | Z_LEFT | Z_SCAN | Z_TYPE 21
0x34 1 |rRw| - HFRC | DITHER | LED_EN "EDFI’_WPO "EDOLNPO FC
0x35 1 |RW| PNsSw | swbpiv RTREM—E LVFMT | LVBIT | MODE INVSEL[1:0] 24
0x36 1 RW - - - - BLK_SW GOA_MODE[2:0] 41 GOA
) ) ) pwm_to_p ) ) ) )
0x39 1 R/W wr_sel 11 JD5001/2 pump clk
0x3A 1 R/W - - goa_sel[5:4] dummy_sel[3:0] 00 GOA
0x3D 1 |rw| - - . |[VCOM_SE| - - programm | OTP setting
T1 ed
O0x3F 1 R/W - - cmd_sel - - - - if_sel 1A OTP/IFSEL setting
0x41 1 RIW VCOM_SEL[7:0] 5E VCOM voltage
0x44 1 R/W TRIM_VDD18[7:5] - - - - - A8 Logic circuit power supply
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Address |Parameter |R/W D7 D6 D5 D4 DO Default Function
0x47 1 R/W - - - VGH_SJ[4:0] 14 VGH voltage
0x48 1 R/W - - - VGL_S[4:0] 66 VGL voltage
OX4E 1 RIW - VNLVLH_SEL[6:0] aF GAML voltage
OX4F 1 RIW - VPLVLH_SEL[6:0] N 50 GAMH voltage

1
R/W - - - GP_00[4:0] \W 1F
2
R/W - - - GP 01[&\0\\\\& 1B
o EC T
<N\
4 N\~
R o\ P
AN
5
RIW - - - X GP_04 @\\@ 15
AN A
6
RW ( > \) A @N}& 15
Au
7
RW % O\L y ((\c;@4 0] 17
AN N
8
R/W - “\\\\ \ @\& GP_07[4:0] 19
AN\ 7R P <7
9
RIW /\(\ \\\\ ((\Q N4 GP_08[4:0] 19
N
10
0x53 4%&% 4 - \ GP_09[4:0] 14 Gamma positive voltage
N\ - (O
1
@ FN N g) GP_10[4:0] 11
A%
\1% RIW - - - GP_11[4:0] OF
13
RIW - - - GP_12[4:0] OF
14
RIW - - - GP_13[4:0] OF
15
RIW - - - GP_14[4:0] oc
16
RIW - - - GP_15[4:0] 0A
17
RIW - - - GP_16[4:0] 07
18
RIW - - - GP_17[4:0] 03
19
RIW - - - GP_18[4:0] 01
1 RIW - - - GN_00[4:0] 1F
0x54 Gamma negative voltage
2 RIW - - - GN_01[4:0] 1A
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Address |Parameter |R/W D7 D6 D5 D4 D2 DO Default Function
3 |RW - - - GN_02[4:0] 18
4 RIW - - - GN_03[4:0] 14
5 RIW - - - GN_04[4:0] 14
6 RW - - - GN_05[4:0] 14

A

7 |rRw - - - GN_06[4:0] \W 16
8 |RW - - - GN 07[&&\\\)\\& 18
Sl i I N RNl s
0x54 11 |RW - - - N GN_lO& AN 12 Gamma negative voltage
PN\ @) o
I o -
O\ o
NS

12 RW

13 RW - - (/
14 RW - \\\

15 RNV/\(\ \\“
\®

)

O
L

N
4

GN_14[4:0] 0B

GN_15[4:0] 09

S
=
@ZN
Y,

A % \
@ FM N GN_16[4:0] 06
A%
& RW - - - GN_17[4:0] 03
19 |[RW - - - GN_18[4:0] 01
1 R/W - - gstvl_rise[5:0] 00
2 R/W - - gstvl_fall[5:0] OF
3 R/W - - gstv2_rise[5:0] 00
4 R/W - - gstv2_fall[5:0] OF
0x55 GOA STV
5 R/W - - gstv3_rise[5:0] 00
6 R/W - - gstv3_fall[5:0] OF
7 R/W - - gstv4_rise[5:0] 00
8 R/W - - gstv4_fall[5:0] OF
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Address |Parameter |R/W D7 D6 D5 DO Default Function
1 R/W - - gckvl_rise[5:0] 00
2 R/W - - gckvl_fall[5:0] OF
3 R/W - - gckv2_rise[5:0] 00

4 R/W - - gckv2_fall[5:0] OF

A\N
5 |RW| - - kv3_rise[5:0 00
AN

N>
6  |RW ; ; kv3_fall[5:0 \ OF
gckv3_fallf ]“&V\\v

7 R/W - - gckv4 00

8 |Rw| - . @W@ \/ oF
0x56 Q GOA CLK
9 |[RW - - f\&%s rise[5:0] % 00

RN G ST\
AN ORCAN T o
T GO o0\ OF

13 |RW //\(\ N\ O ((\\%v gekv7_rise[5:0] 00
14, 4%&% 4 - (\ \))\ gekv7_fall[5:0] oF

%\)
@ FM - \ \) gckv8_rise[5:0] 00
A%
1 R/W - - gckv8_fall[5:0] OF
1 R/W - - grstl_rise[5:0] 00
2 R/W - - grstl_fall[5:0] 16
3 R/W - - grst2_rise[5:0] 00
4 R/W - - grst2_fall[5:0] 16
0x57 GOA RESET
5 R/W - - grst3_rise[5:0] 00
6 R/W - - grst3_fall[5:0] 16
7 R/W - - grst4_rise[5:0] 00
8 R/W - - grst4_fall[5:0] 16
0x58 1 R/W GFLC[7:0] 08 |flc toggle frequency select
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Address | Parameter |R/W D7 D6 D5 D4 D3 D2 D1 DO Default Function
OXSE 1 |RW . ”Chgﬁcs—e . . . . . . 03 Source EQ
0X60 1 R/W TRIM_VDD18F[7:5] - - - - - BO Receiver circuit power supply
0x63 1 R/W - lan_sel[6:5] - - - - - 06 MIPI lane number selection
0x65 1 R/W - - - - goa_updn - - - 08
A
0X67 1 R/W phase[7:4] ckv_width[3:0]\W 82
D
>
0X68 1 |Rw ckv_blksw_revi[7:4] ﬂc_trani\t%\ N[3: 16 GOA

0X69 1 R/W stv_width[7:4] @X d|s[3 0] 27

0X6A 1 R/W ckv_blkpulse_stv_rise_dis[7:4] ( \ bIk>.AXe/stv fall~lis[3:0] C3

0x6B 1 RW eq_fall & fis 00 GOA clock EQ

blkpul }{\
OX6C 1 RAW |dummy_en flc_stag_e |ckv_blk gjphase kp ﬁsw stv_ckv_se 08

n I[5 4] se Mogic lect

SeI GOA

0X6D 1 rRw| - . O Moe—sc %122;0.3 dret2:1]  |stv_ckv_sft| o1

< SN e

N —
0x73 1ORW - o “ earn de ed‘\{\ D\ : - : 30

\ AN y Panel control
0x74 1 |RW ﬂ&& \\,\ (\@ - - - - 10
m £/ M)
0x77 1 4 - - «\ - CLK_SEL_VGL[3:2] - - 00 VGL pump clock
AN\ \ A

0X78 @ gm - g) VGH_REG_SEL[4:0] 47 VGH_REG voltage
0X7B 1 R/W - \ - - - - - GRB 01 Global reset bit
OXFA 1 R VENDER_id[7:0] 29 Vender ID
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MIPI Address : 0xCD

Address Bit
0XCD pz | b6 | b5 | b4 | b3 | D2 | DI | DO
Name FITI_CMD
Default o | o | o | o | o | o | o | o
Bit Name Description
7:0 FITI_CMD CD="AA”" — Enter fiti command.

MIPI Address : 0x4D

AR

Address Bit

0XCD b7z | be | b5 | b4 | b3 | D2 | D1

Name FITLCMD NN N\

Default o [ o [ o | o [ N\ W 0 [ o
NN\

Bit Name Descrlptlon

7:0 FITI_CMD 4D="00" »(E%

MIPI Address : 0x04 ~ \@x&\) f/%\ Q\@

Address Bit
0x04 D7 D2 D1 DO
Name core_@\ \\ AN . ((-\\ Q-)) i . - -
Default | »\Q\| ¢/ 1\ 0 0 0 5

RN Q (( N\
Bit Name Description
\ > Qf)e State description:
7 core_state[8] 04="80" — Standby status.

2015/07/29
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MIPI Address : 0x06

Address Bit
0x06 b7 | be | bs | b4 | b3 | D2 | D1 | DO
Name core_state[7:0]
Default o [ o [ o [ o [ o [ o [ o [ o
Bit Name Description
Core state description:
core_state[8:0] |status
[0,0,00,0,00,0] |Idle
70 core_state[8] [0,0,00,0,0,1,0,0] |FreeRun
[0,0,00,1,00,0,0] |MIPI vedio mode \
[0,1,0,0,0,000,0] |BIST ﬁk\
\\>
MIPI Address : 0x1B y@ />
Address Bit
0x1B D7 D6 D5 D4 D3 D2 D1 DO
Name - - - ¢ 0 |otp pwR\ayJetn-pria Teg -
Default 0 0 o (> )Y o0 k=N \ 0 0
NN\
Bit Name Description
1 x\%@e T abi)
e "0g8 > OTP-funtti .
A PAgon &
N\ g N
N “ 1B="06" OYP power, and blow the e-fuse.
2 '@ \ 1B=”00’@\ P power.
AN P\
%\\\\\ %\) N
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MIPI Address : 0x27

Address Bit
0x27 D7 D6 D5 D4 D3 D2 D1 DO
Name - - - - - otp_lock - -
Default 0 0 0 0 0 0 0 0
Bit Name Description
1 i lock 27="04" — Unlock OTP register.
otp_loc 27="00" — Lock OTP register.
MIPI Address : 0x28 “«\%
Address Bit
0x28 D7 D6 D5 D4 D3 DO
Name - - - - A w Ié@on sel - -
Default 0 0 0 1 o\ \\\/e/ 0 1
NN
Bit Name Descrlptlon
28="31" power enabl
2 eco_pclk_ledon_sel |0 . c, ({E\g putJD5 %}) signal.
MIPI Address : 0x29 ~ \@&& K/Q\ Q
Address Bit
0x29 D7 D6 D2 D1 DO
Name /\ \ \\ N - (( \\ Q_)) - - - res_400
Default | »\a\| ¢/ —Q D 0 0 0 0
RN N\
Bit Name Description
N
OK \ 400 § 01” — Only for A00RGBx1280 resolution.
res_ 9="00" — Other resolution.

2015/07/29

46

Rev. 0.2




fitipower

P

reliminary EK79030

MIPI Address : 0x2D

Address Bit
0x2D D7 D6 D5 p4 | b3 | b2 | D1 | DO
Name - - - VGL_REG_SEL
Default 0 0 0 1 | o | o | o | 1
Bit Name Description

VGL_REG voltage selection.
VGL_REGI|=|VGLJ-1.

[0,0,0,0,0] -6.000V
[0,0,0,0,1] -6.283V
[0,0,0,1,0] -6.579V
[0,0,0,1,1] -6.875V
[0,0,1,0,0] -7.178v
[0,0,1,0,1] -7.470V Q
[0,0,1,1,0] -7.760V (\(( R
[0.0,1,1.1] 8. \ <

AN S
[0,1,0,0,0] -8.

[0,1,0,0,1] ((\) W

@y \

4:0

PN

PRGN
0,1,L,0\0]
(ETIRNEEN)

011 \\{aead

1,]}\)) \}10.40V

,0,0%0] 10.74V
N[1,0,0,0,1] 11.04V
[1,0,0,1,0] 11.29V
[1,00,1,1] 11.62V
[1,0,1,0,0] 11.90V
[1,0,1,0,1] 12.19v
[1,0,1,1,0] 12.52V
[1,01,1,1] 12.92v
[1,1,0,0,0] 13.18V
[1,1,0,0,1] 13.44V
[1,1,0,1,0] 13.44V
[1,1,0,1,1] 13.44V
[1,1,1,0,0] 13.44V
[1,1,1,0] 13.44V
[1,1,1,1,0] 13.44V
[1,1,1,1,1] 13.44V
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MIPI Address : Ox2E

Address Bit
0x2D D7 D6 D5 D4 p3 | b2 | b1 | DO
Name - - - - PWRIC_CLK1
Default 0 0 0 0 1 | 1 ] 1 ] o
Bit Name Description
JD5001/2 pump clock
[0,0,0,0] 3.69kHz

[0,0,0,1] 7.41kHz

[0,0,1,0] 14.85 kHz \?
[0,0,1,1] 29.66 kHz \
[0,1,0,0] 59.49 kHz
[0,1,0,1] 118.25 kHz
[0,1,1,0] 177.4kHz @
3.0 PWRIC_CLK1 (01,11 23653 kHv\\\ﬂ/x

[1,0,0,0]

23}
(1001 éé@.ss\mxw

e
CCZA U\ 4

/&@Q [1:1:1:11\\\\> WHZ
M|p|@§sxx\> @@ ¥

Address Bit
Ox2F D7 D6 D5 p4 | b3 | D2 | D1 | DO
Name - - - parameter_index
Default 0 0 0 o | o | o | o | o
Bit Name Description
2 parameter_index TCON will read/write the particular parameter according to this data.
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MIPI Address : 0x30

Address Bit
0X30 D7 | D6 | D5 | D4 D3 D2 | D1 DO
Name LNSW VRES_FIX RES
Default 0 | o ] 0 | o 0 0 | o 0
Bit Name Description
Display resolution selection.
2.0 RES It do XOR operation with Pin setting.
Display vertical Line decided by \y
3 VRES_FIX 1:VRES[7:0]
O:RES[20] A\\

It do XOR operation with Pin setting.
LVDS lane swap. (to pin RES do
It do XOR operation with Pm

74 LNSW

MIPI lane swap. (to pin RES do XOR oper Yﬁ\\\\x

vv
MIPI Address : 0x31 \ \\>

Address
0xB1 p7 | b6 | D5 | D3 D2 | D1 DO
AW
Name ( (V \\VBE)S ﬁ AN
Default T NN\ N\Y
NS N\
Bit Name Description
7:0 VRES %X Resolu &Qoy) ES+1)*8, range=0~255.
\ AN X@
MIPI Addrgg?%xg Q
Address
0x32 D7 D6 D5 D4 D3 D2 D1 DO
Name | © - STBYB\| MPDNB | SHLR NBW BIST
Default 0 o M o 0 0 0 0 0
Bit Name Description
0 BIST Normal Operaton / Bist pattern selection.
It do XOR operation with Pin setting. (Only LVDS)
1 NBW Normally black or normally white setting.
4 SHLR Source Right/Left sequence control.
5 UPDNB Gate up or Down scan control.
STBYB mode selection. Timing control, Driver and DC-DC
6 STBYB converter are off.
It do XOR operation with Pin setting. (Only LVDS)
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MIPI Address : 0X33

Address Bit
0XB3 D7 D6 D5 | D4 D3 D2 D1 DO
Name PWRMD ZIGZAG Z_LEFT | Z SCAN | Z_TYPE
Default 0 0 1 | o 0 0 0 1
Bit Name Description
0 Z TYPE Zig-Zag driving method selection.
1 Z_SCAN Zig-Zag panel, Source Right/Left selection.
W
2 Z_LEFT Zig-Zag panel layout type selection. \ \/
S
3 ZIGZAG Panel type selection. (&&
P d lecti >
. ower mode selection.
54 PWRMD It do XOR operation w; @\
MIPI Address : 0X34 ﬁ(\% /\\\g&
Address Bit
0xB4 D7 D6 D4 D2 D1 DO
Name - HFRC (<Dl T‘PIQR\\J;ED EN LE\QPWROL \@DGNPOL
Default 1 1@\ 1\ (> \1 1 0 0
SO @ N\ W\
Bit Name Description
N 4
@\h@) Set thg@\% polarity for external LED driver control.
0 NN

B\QEJWPOLK\

t the) PWM active polarity for external LED driver control.

2
X

N \*
LED_EN

ﬁe output of LEDON / LEDPWM signal on/off control.
LED_EN =0, Disable LEDON / LEDPWM signal.
LED_EN =1, Enable LEDON / LEDPWM signal.

DITHER

Dithering function enable control.
Dither = 0, Dither disable.
Dither = 1, Dither enable.

HFRC

H-FRC selection.

HFRC = 0, FRC enable.

HFRC = 1, H-FRC enable.

If DITHER = “1" and HFRC = “0", only FRC dithering function is
enabled.

If DITHER = “0", disable dithering function, H-FRC and FRC are both
disabled.
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MIPI Address : 0X35

Address Bit
0xB5 D7 D6 D5 D4 D3 D2 D1 |
Name PNSW SWDIV |RTERM_EN| LVFMT LVBIT MODE INVSEL
Default 0 0 1 0 0 1 0o |
Bit Name Description
Inversion method selection.
INVSEL[1:0] = “00", 1 line inversion.
1:0 INVSEL INVSEL[1:0] = “01", 2 line one dot inversion.
INVSEL[1:0] = “10", 4 line one dot inversion.
INVSEL[1:0] = “11", Column inversion. A\
DE / HV mode select for LVDS mode.
2 MODE MODE = 0, HV mode.
MODE =1, DE mode.
D>
6-bit / 8-bit input select f >
i it input select for S
3 LVBIT It do XOR operation wﬂf@
N\
8-bit input for NDS mode. \<y
4 LVEMT It do XOI?F@ tion Pi settlng \i&
5 RTREM_EN w dusenable/(%M(only for LVDS)
polarity
! PNSW (k\ é@%peraﬂ%&
MIPI Address @w (\\KE)
Address
0x36 D7 D6 D5 D4 D3 D2 | b1 | DO
Name > NN\ - BLK_SW GOA_MODE
Default | \\ 0 1 \X\0 0 0 o | o [ 1
N N
Bit Name Description
ckv switch at blanking
3 BLK_SW 0 : ckv stops at blanking
1 : ckv keeps toggling at blanking
2:0 GOA_MODE differenct goa timing defined by vendor
MIPI Address : 0X39
Address Bit
0x39 D7 D6 D5 D4 D3 D2 D1 DO
Name - - - pwm_to_pwr_sel - - - -
Default 0 0 0 1 0 0 0 1
Bit Name Description
JD5001/2 pump clock
4 pwm_to_pwr_sel 0 : LEDPWM output
1:VCSW2 output
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MIPI Address : 0X3A

Address Bit

0X3A D7 D6 Ds | D4 p3 | D2 | b1 | DO
Name goa_sel dummy_sel

Default 0 0 o | 0 o | o | o | o
Bit Name Description

5:4 goa_sel goa vendor select

ckv pre-dummy select
dummy_sel[0000] :all

, dummy_sel[0001] :1 clk \¢
3.0 dummy_sel dummy_sel[0010] :2 clk &\
A\\

dummy_sel[0010] :15 clk

AN\
O
MIPI Address : 0X3D A\<<\<\€>

Address Bit
0XB3 D7 D6 D5 D4 D3 D1 DO
Name - - YCOMNSERYD - \/K - |programmed
Default 0 0 o ~N NN \ 1 1 1
A%
\ o \&/\\))
Bit Name Description
0 programmed g }h@ed—l Ofﬂ%rwword.
e .
4 N\\* ’(OM S TQ@\MO password.

MIPI AQX@\S \) N \>\M

Address
0XB3 D7 D6 D5 D4 D3 D2 D1 DO
Name - \ cmd_sel - - - - if_sel
Default 0 0 0 1 1 0 1 0
Bit Name Description
MIPI/LVDS I/F selection.
0 if sel It do XOR operation with Pin setting.
— if_sel =1, MIPI I/F.
if sel =0, LVDS I/F.
3-wire/lI2C selection.
5 emd sel It do XOR operation with Pin setting.
— cmd_sel =0, 3-wire.
cmd sel=1, 12C.
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MIPI Address : 0X41

Address Bit
Ox44 pz | be | b5 | pa | b3 | D2 | D1 | DO
Name VCOM_SEL[7:0]
Default o | 1 | o | 1 | 1 | 1 | 1 ] o
Bit Name Description

The register is defines vender id for customer.
[0,0,0,0,000,0 |-0.205V

[0,0,000001] |-0217v

[0,0,0,0,0,0,1,0] |-0.230V \y
[0,0,0,0,0,0,1,1] |-0.243V \
[0,0,00,01,00] |-0.256V
: -13mv/step
70 VCOM_SEL [0,1,0,1,1,1,00] |-1.400V 5
[0101,1,101] |-1.413V \\ﬂ/x
[0,1,0,1,1,1,1,0]

N ng

e
PRI
5

A&\y@ '3'50\)\\y
MIPI Address : 0x4%4\ (\% %
Address Bit
0x44 pz | b6 | D5 D4 D3 D2 D1 DO
Name \RIM_VDRISIASA\ ) - - - - -
Default RN 0 1 0 0 0
Bit Name Description
Internal power supply for logic circuits.
[0,0,0] 1.768V
[0,01] 1.693V
[0,1,0] 1.615V
7:5 TRIM_VDD18 (011 1536V
[1,0,0] 1.842v
[1,01] 1.917v
[1,1,0 1.989v
(1,11 2.062V
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MIPI Address : 0x47

Address Bit
0x47 D7 D6 D5 p4 | b3 | D2 | D1 | Do
Name - - - VGH_S[4:0]
Default 0 0 0 1 | o | 1 ] 0 | o
Bit Name Description

4:0

%

VGH voltage sel

ection.

[000,0,0] 7,550V
[000,0,1] 8.061V
[000,1,0] 8,657V
[000,1,1] 9.054V
[00,1,0,0] 9.350v
[001,0,] 9,647V
[001,1,0] 9%V @
[001,1,] 10241V \\Q/x
[0,1,0,00] M\\
[01001] i&m\;\\\w
oisag_(C lawe)

a1, o2V (

1291

(o208~
(O

Tb,l,l,l,O]

ma\_ q
BN

N

14.09v

W]}) 14.26V
T?\,dO,l,O] 14.26V
[1,0,0,1,1] 14.26V
[1,0,1,0,0] 14.26V
[1,0,1,0,1] 14.26V
[1,0,1,1,0] 14.26V
[1,0,1,1,1] 14.26V
[1,1,0,0,0] 14.26V
[1,1,0,0,1] 14.26V
[1,1,0,1,0] 14.26V
[1,1,01,1] 14.26V
[1,1,1,0,0] 14.26V
[1,1,1,0,1] 14.26V
[1,1,1,1,0] 14.26V
[1,14,1,1,1] 14.26V
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MIPI Address : 0x48

Address Bit
0x48 D7 D6 D5 D4 | D3 | D2 | D1 Do
Name - - - VGL_S[4:0]
Default 0 1 1 0 | 0 | 1 | 1 | 0
Bit Name Description

VGL voltage selection.

[0,0,0,0,0] -9.28V

[0,0,0,0,1] -9.61V

[0,0,0,1,0] -9.94v

[00,0,1,1] 10.26V \

[0,0,1,0,0] 10.59V

[0,0,1,01] 10.92v

[0,0,1,1,0 11.24v >

[00,1,1,1] 11.57V \\§/>

[0,1,000] };M

01001 22N\

2029\ |2

oL zﬁ’.a?v (3

04, 13.2

oS s\ )

DU s

4:0

%

[0,1,1,1,]}\\

Tb,l,l,l,O] \ -
N\

[( 0,000 \\é -14.00v
Mool 14,00V
[TQ0.10] 14,00V

11,0,0,L,1] 14,00V

[1,0,1,0,0] 14.00V

[1,0,1,0,1] 14.00V

[10,1,10] 14,00V

[10,L,L1] 14,00V

[1,1,0,0,0] 14,00V

[1,1,0,0,1] 14,00V

[1,1,0,1,0] 14.00V

[L10,L1] 14,00V

[1,1,10,0] 14,00V

[1,1,1,0,1] 14.00V

[1,1,1,1,0] 14.00V

[LLLL1] 14,00V
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MIPI Address : Ox4E

Address Bit
OX4E D7 D6 | D5 | D4 | D3 | D2 | D1 | Do
Name - VNLVLH_SEL[6:0]
Default 0 1 | o | o | 1 | 1 ] 1 | 1
Bit Name Description

GAML voltage selection.
[0,0,0,0,0,0,0] 4.997V

[00,00001]  |4.997V

: 4997V \?
[01,01001 |4997v \
[01,01001] |4.979v
(0101011  |4.961V
[0101100] |49V
[01,01,101]  |4.925V \\ﬂ/x

[0,1,01,1,1,0]

o NANNN
6:0 VNLVLH_SEL 0101111, ~ 4\\&{91;;\}\\\\>
-\

X{Wim W\k\v\9
N\

%Mﬁ)ﬂ

293
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MIPI Address : Ox4F

Address Bit
OX4F D7 D6 | D5 | D4 | D3 | D2 | D1 | Do
Name - VPLVLH_SEL[6:0]
Default 0 1 | o | 1 ] o | o ] 0 | o
Bit Name Description

GAMH voltage selection.

[000,0000  |-4997V

[0000001  |-4997vV

: -4.997V \?
[01,0100 |-4997V \
[01,01001] |-4.989V
(0101011  |-4971V
[0101100] |-4958V
(0101101 |-4935V \\ﬂ/x

[0,1,0,1,1,1,0] }8@\&\

6:0 VPLVLH_SEL [01011.1,1] —~ -\é\sggi)\\w

\ T e
N\

igww)m

293
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MIPI Address : 0X53

Address Bit
0x53 D7 D6 D5 p4 | b3 | b2 | b1 | DO
Name - Positive gamma correction
Defaut | o | o | o | o | o | o | o | o
Bit Name Description
For normal black type.
1. GP_00: Setting gamma positive voltage for level 255 .
2. GP_01: Setting gamma positive voltage for level 253 .
3. GP_02: Setting gamma positive voltage for level 250
4. GP_03: Setting gamma positive voltage for level 246 .
5. GP_04: Setting gamma positive voltage for ley .
6. GP_05: Setting gamma positive voltage for 32
7. GP_06: Setting gamma positive voltage .
8. GP_07: Setting gamma positive vol 0
9. GP_08: Setting gamma positi
10. GP_09: Setting gamma posj
11. GP_10: Setting gamm
12. GP_11: Setting gam
13. GP_12: Setting
14. GP_13: Setti
4:0 Positive gamma

correction

Y GAMH~=
ltage ?f*cj\gﬁ a;\f ows

@ [0,0,0,0,(\J(]/O/A 2 ({9\
NE

Q [0.000.1] v
Q&\ N [&f\o,om N\ A2.01av
§Q\M 2.962V

[00°L,00] 3.010v

[1,1,0,11] 4.109v

[1,1,1,00] 4.157v

[1,1,1,01] 4.20av

[1,1,1,10] 4.252v

[1,1,1,11] 4300V
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MIPI Address : 0X54

Address

0x54 D7 D6

D5

p2 | b1 | DO

Name

Negative gamma correction

Default 0 0

o | o | o | o | o

Bit Name

Description

©CoNo~wWNE

For normal black type.
GN_00:
GN_01:
GN_02:
GN_03:
GN_04:
GN_05:
GN_06:
GN_07:
GN_08:

Setting gamma negative voltage for level 255 .
Setting gamma negative voltage for level 253 .
Setting gamma negative voltage for level 250

Setting gamma negative voltage for level 246

Setting gamma negative voltage for le
Setting gamma negative voltage fo
Setting gamma negative voltag
Setting gamma negative vg et
Setting gamma negative-v

GN_09: Setting gamma ne
. GN_10: Je
. GN_11:
GN_12: Setting
GN_13: Settjrgy

Negative gamma

4:0 correction

Y GAML=4.
voltage fined
-2.819
Q.

2

(00000
[0.000.1] -RG67V
[&f\o,om \\7 -2.914V
Q\M -2.962V
[},0?1,0,01 -3.010V
[1,1,0,1,1] -4.100V
[1,1,1,0,0] -4.157V
[1,1,1,0,1] -4.204V
[1,1,1,1,0] -4.252V
[1,1,1,1,1] -4.300V
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MIPI Address : 0X55

Address Bit
0X55 D7 | D6 ps | b4 | p3 | D2 | D1 | DO
Name - gstv
Defaut | o | o o | o | o | o | o | o
Bit Name Description
1. gstvl_rise: Setting time between Hsync and GIP STV1 rising.
2. gstvl_fall : Setting time between Hsync and GIP STV1 falling.
3. gstv2_rise: Setting time between Hsync and GIP STV2 riging.
4. gstv2_fall : Setting time between Hsync and GIP STV2 faling.
5. gstv3_rise: Setting time between Hsync and GIP ST iSi
6. gstv3_fall : Setting time between Hsync and G \
7. gstv4_rise: Setting time between Hsync an ing”
8. gstv4_fall : Setting time between Hsyn ling.
Note : range of adjustment 0~31*sf
E Q\
Hsync ﬁ
ye | &N o 1
N ise[3 G 1) Qo
5.0 gstv e A\ \1 0o

2

gstv2_fallg5:0]

00

N < »
Q‘\W IF 1 D
9 gstv3_rise}5:0]

gstv3_fall}5:

v 00 |” T{IF IF|

gstv4_risef5:

< »
< >

00

00

gstv4_fall

[5:0]

»

00
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MIPI Address : 0X56

. gckv8_rise: 3

Address Bit
0X56 D7 | D6 ps | b4 | p3 | D2 | D1 | DO
Name - gckv
Defaut | o | o o | o | o | o | o | o
Bit Name Description
1. gckvl_rise: Setting time between Hsync and GIP CKV1 rising.
2. gckvl_fall : Setting time between Hsync and GIP CKV1 falling.
3. gckv2_rise: Setting time between Hsync and GIP CKV2 rising.
4. gckv2_fall : Setting time between Hsync and GIP CKY2 falli
5. gckv3_rise: Setting time between Hsync and GIP,
6. gckv3_fall : Setting time between Hsync and ""
7. gckva_rise: Setting time between Hsync ard"GIR
8. gckv4_fall : Setting time between Hsyneand\GIP\E
9. gckvb_rise: S5/ & ‘
10. gckv5_fall : W G CKV5 falling.
11. gckv6_rise: \GIP CKV6 rising.
12. gckv6_fall :
13. gckv7_rise:
14. gckv7_fall :

fall[5:0]
00
gekv2i fall[5:0]
- ~j00
gekv3 ifall[5:0]
1F 00
gekvd rise[ 5:0] gekvdi fall[5:0]
w0 < TjF IF >100
gekvs rise[5:0] ckvs ifall[5:0]
00 (€ PqiF IF 00
gekv6 irise[5:0] gekvGi fall[5:0]
00 TLIE 1€ > 00
gekv7jrise]5:0] gekv7 ifall[5:0]
1F IF 00
gckv8]rise[5:0] gekv8;fall[5:0]
00 % > IF 1F)€—>100
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MIPI Address : 0X57

Address Bit
0X57 D7 | D6 ps | b4 | p3 | D2 | D1 | DO
Name - grst
Defaut | o | o o | o | o | o | o | o
Bit Name Description

1. grstl_rise : Setting time between Hsync and GIP RST1 rising.

2. grstl_fall : Setting time between Hsync and GIP RST1 falling.

3. grst2_rise: Setting time between Hsync and GIP RST2 rising.

4. grst2_fall : Setting time between Hsync and GIP RST2 faling.

5. grst3_rise: Setting time between Hsync and GIP RST\Rsi

6. grst3_fall : Setting time between Hsync and G

7. grst4_rise: Setting time between Hsync and

8. grst4_fall : Setting time between Hsync

Note : range of adjustment 0~31*sf

E Q\
Hsync
yne ___ Ul
5:0 grst 1F
@@ % grst2_fallfi5:0]
x“\%’ IF IF |~ > oo
x ) grst3_risep5:0] grst3_fallf5:0]
\ 00 b > IF IF < 00
@ grstd_risef5:0] arstd_fall[5:0]

2

»

<
<

00

»

00
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MIPI Address : 0X58

Address Bit
0x58 b7 | b6 | D5 p4 | b3 | b2 | b1 | DO
Name GFLC
Defaut | o | o | o o | 1 | o | o | o
Bit Name Description
GFLC : flc toggle frequency select
Note : range of adjustment 1~255 Frame , 0 is diable \
vame Wl
l Frame | 1 Frame Q%
7:0 GFLC h
FLC a \<‘ A
GFLC[7:0] = 0x01 <
FA’{ < 2¥rame
FLC __ e N
GFLC[7:0] = 002 \\k\) 3 Frame < ) ie ,
FLC o) N s D
GFLC[70] Ox /_\

MIPI Address : OX5E «&\\@

Address Blt
Ox5E D5 D4 D2 D1 DO
Name A\\\\) Ws en AN - - -
Default [~ N\ (™ o 0 0 1 1
0 N\ ~ N\ )
Bit Name Description
X » \ 'Svurce EQ
6 nchg_cs_en 0 : Disable
1: Enable
MIPI Address : 0X60
Address Bit
0x60 b7 | bs | D5 D4 D3 D2 D1 DO
Name TRIM_VDD18F[7:5]
Default 1 | o | 1 1 0 0 0 0
Bit Name Description
Internal power supply for MIPI/LVDS circuits.
[0,0,0] 1.763V
[0,0,1] 1.690V
[0,1,0 1.615V
7:5 TRIM_VDD18F [0.11 1539V
[1,0,0] 1.834v
[1,01] 1.905V
[1,1,0 1.976V
[1,1,1 2.046V
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MIPI Address : 0X63

Address Bit
0X65 D7 D6 | D5 D4 D3 p2 | b1 | DO
Name lan_sel - -
Default 0 o | o 0 0 1 | 1 ] o
Bit Name Description
65 lan sel MIPI lane number s.electi(.)n . )
— It do XOR operation with Pin setting.

MIPI Address : 0X65

A\&\&
| b1 | Dpo

Address Bit
0x65 D7 | be | b5 | D4 D3 D2
Name - goa_updn | <&~ \X\ -¥
Default o | o | o | o 1 AR N\ o 0
AN\ W
Bit Name Description
GIP signal Scan direw N O\(y
3 goa_updn 1: Forward
0: Backward ((\ A \<>%
NS/ %\)\
MIPI Address : 0X67 A@ ((\
Address Bit
0x67 D7 | b6 | b5 | D4 D3 | b2 | b1 | Do
Name L\ \phase ~(C>2\ ) ckv_width
Default 1 10 DN\|®” 0o AN o | o | 1 | o
NN ) NN
Bit Name Description
\ \\ ekl phase select.
00] : 2phase
\ ef0001] : 2phase
@hase[OOlO] : 2phase
7:4 phase phase[0011] : 3phase
phase[0100] : 4phase
phase[0101] : 5phase
phase[1111] : 12phase
ckv width
ckv width[0000] : 1line
ckv width[0001] : 2line
ckv width[0010] : 3line
ckv width[1111] : 16line
_ Home o [0 0 U U1
3.0 ckv_width -
kv a—
RN i
i
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MIPI Address : 0X68

Address Bit
0x68 p7 | b6 | D5 | D4 p3 | b2 | D1 | DO
Name ckv_blksw_revl flc_trans_stvsp_dis
Defaut | o | o | o [ 1 o | 1 | 1 | o
Bit Name Description
when ckv keeps toggling at blanking, the quantity of sets of ckv.
ckv_blksw_revI[0000] : 1sets
ckv_blksw_revI[0001] : 2sets
ckv_blksw_revI[0010] : 3sets \y
ckv_blksw_revil[1111] : 16sets &
Hsync ,,,,J J QK ; (\
kvi_blksw_revI[0001 9 ‘SQ&L\@&‘
7:4 ckv_blksw_rev o | i ‘ ‘ Mt\g\g?\ s
CKV2 ___ e Q \,, AV i LIS N N N N
o 2 ) N4l
CKV4 ___ \ o D { w»{”_\’ -
CKVs — \\x | ﬂ—,)
o
CKV6 (/—\ w)\\) \ v{f
oKV ___ (f\> )H “‘\ N\ \ o
\/ \b/- i 77’7’7777\
CKV —\ DUML !
7
sta een the risi ed@\}?m/ the rising edge of stvl
x an stvsp dis| ine
3.0 flc_trans_stv %:;% :
flc_tran iS[11M1T715line

Ak
MIPI Addrﬁw\)

N

Address
0x69 D7 D6 | D5 D4 p3 | b2 | b1 | Do
Name N> st\&w\lﬁtb flc_stag_trans_stvsp_dis
Defaut | o | o P 1 [ o o | 1 | 1 | 1
Bit Name Description
stv width.
stv_width [0000] : 1line
stv_width [0001] : 2line
stv_width [1111] : 16line
Hsync | | |
74 stv_width .
STV __ T
stv width[0000]
STV __
stv width[0001]
STV ___
stv width[0010]
distance between the falling edge of flc and the rising edge of stvl
flc_stag_trans_stvsp_dis[0000] : Olime
3.0 flc_stag_trans_stvsp_dis|flc_stag_trans_stvsp_dis[0001] : 1lime
flc stag trans_stvsp dis[1111] : 1lime
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MIPI Address : 0X6A

ckv_blkpulse stv rise dis[1111] : 15line

Address Bit
OX6A b7z | b6 | D5 | D4 p3 | b2 | D1 | DO
Name ckv_blkpulse_stv_rise_dis ckv_blkpulse_stv_fall_dis
Defaut | 1 | o | 1 [ o o | o | 1 | o
Bit Name Description
distance between the rising edge of ckv xon and the rising edge of stv1.
ckv_blkpulse_stv_rise_dis[0000] : Oline
7:4 ckv_blkpulse_stv_rise_dis|ckv_blkpulse_stv_rise_dis[0001] : 1line

distance between the falling edge of ckv xon
ckv_blkpulse_stv_fall_dis[0000] : Oline

E\Wf s

30 |ckv_blkpulse_stv_fall_dis |ckv_blkpulse_stv_fall_dis[0001] : 1line %
ckv_blkpulse_stv_fall_dis[1111},T50
GIP timing \<X\>
e =] rrrrrril(%Rm BN i@ 5N
sTvi___ CADY - SN
s Y IO
SRS uns
VCK1 f@% Ne ) | | ! [
veKa @ ) [}UM | 6 VQJ | | ckvi blkpiulse istv_fall_dis
3 \s N | |
_ NN | |
ks S e | |
VCK6 [ ioum | |
VCK7 L ,_DUM | |
VCK8 [ Tou] | |
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MIPI Address : 0X6B

Address Bit
0x6B p7 | b6 | D5 | D4 p3 | b2 | D1 | DO
Name eq_fall eq_rise
Default o | o | o | o o | o | o | o
Bit Name Description

eq time select for falling edge
[0000] : disable

[0001]: 0.5us

[0010]: 1us

[1111]: 7.5us %\W
eq time select for rising edge
[0000] ; disable \\\\
3:0 . [0001] : 0.5us
- eq_nse [0010] : 1us
[1111] : 7.5us f@ e
\e N\ <§ ;

Hsync J

7:4 eq_fall

|
[

2 CLQ
\
@@

A
or?,\

£
<

ey AC
S
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MIPI Address : 0X6C

Address Bit
0x6C D7 D6 D5 | D4 D3 D2 D1 DO
Name |dummy_enl|flc_stag_en|ckv_blkpulse_stagger_sel|ckv_blkpulse_phase_sel|ckv_blkpulse_en|ckv_blksw_logic|stv_ckv_select
Default 0 0 o | o 1 0 0 0
Bit Name Description
7 dummy_en ckv pre-dummy
the relation between flc1 and flc2
6 flc_stag_en 0 : not stagger
1: stagger m
stagger time select for ckv blanking xon
[00] : disable
5:4 ckv_blkpulse_stagger_sel|[01] : 0.5u
[10] : 1u
[11]:1.5u
stagger phase select for ¢ lng M
3 ckv_blkpulse_phase_sel |0 : 2 phase (
1:4 phase A
when ckv stops \%v xon at bIa
2 ckv_blkpulse_en 0 : disable
1: enable//-%
ckv logic Wps at blanK g
1 ckv_blksw_logic o
>1 Soglé 1 ((\
afieh betwee nd
0 stv_ckv_ sele : Qye¥rlap M
\1\- agger @ 1\
MIPI Addressy:.
Address Bit
0x6D D7 | b6 | D5 D4 D3 D2 | D1 DO
Name \ > - N\ sft_goe_scale - sft_goe_drct stv_ckv_sft
Default o | o N\ 7o 0 0 o | o 1
Bit Name Description
sft_dat scale
4 sft_goe_scale 0: 8*osc_clk
1:24*osc_clk
. sft_goe_drct
21 sft_goe_drct rising forward, falling backward (default)
the shift between stv and ckv when overlap
0 stv_ckv_sft 0:1line
1: 2line
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MIPI Address : 0X73

Address Bit
0x73 D7 D6 D5 D4 D3 D2 | D1 DO
Name - - hv_learn | de_edge_sel - | - -
Default 0 0 1 1 0 o | o 1
Bit Name Description
set Gate clock falling location depend on DE rising or DE falling in MIPI
4 de_edge_sel mOd?'.
- = 0 : Rising
1 : Falling
learning H line length and V line numbers from TX,.00 \\\ch(ES
setting value.
5 hv_learn 0:Non-Learning
1: Learning y
\V
MIPI Address : 0X74 f\<\
Address Bit
0x74 D7 | D6 | D5 D2 | D1 DO
Name Kgﬁlp T’%@&\r\> e\
Default o | o | o (( N\ )) ¥ >N YW [ o 0
A\ NSNS
Bit Name Description
ference H sy w léé from TX in MIPI mode.
4 mipi_gip_ hss & : ble \\y
\}\. hable
MIPI Addressy: Q
Address Bit
0x77 D6 | D5 D4 p3 | b2 | D1 DO
Name \ \’ - N\ - CLK_SEL_VGL | - -
Default | o N 7o 1 o | o | o 0
Bit Name Description
4 CLK_SEL_VGL VGL pump clock frequency selection.
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MIPI Address : 0x78

Address Bit
0x78 D7 D6 D5 D4 | D3 | D2 | D1 Do
Name - - - VGH_REG_SEL[4:0]
Default 0 1 0 0 | 0 | 1 | 1 | 1
Bit Name Description
VGH_REG voltage selection.
[0,0,0,0,0] 14.17V
[0,0,0,0,1] 14.17V
[0,0,0,1,0] 14.17V
[0,0,0,1,1] 14.17v \
[0,0,1,0,0] 14.17V
[0,0,1,01] 14.17V
[0,0,1,1,0 14.17V >
[00,1,1,1] 14.17V \§/>
[0,1,000] M
(01001 ié\uv\\\V
02030 (e
oL, A0V (
1386

(o208~
(O

Tb,l,l,l,O]

A\
.\_/

BN

o

oong N\ 28v
Wj 12,54V
\T},B)O,LOI 12.25V
11,00,1,1] 12.07v
[1,0,1,0,0] 11.80V
[1,0,1,0,1] 11.54V
[1,0,1,1,0] 11.20V
[1,0,1,1,1] 11.06V
[1,1,00,0] 10.76V
[1,1,00,1] 1057V
[1,1,0,1,0] 10.28V
[1,1,01,1] 1003V
[1,1,1,0,0] 9.78V
[1,1,1,0,1] 9.54v
[1,1,1,1,0] 9.21v
[1,1,1,1,1] 9.06V
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MIPI Address : 0X7B

Address Bit
0x7B D7 D6 D5 D4 D3 D2 D1 DO
Name - - - - - - - GRB
Default 0 0 0 0 0 0 0 1
Bit Name Description
7B="00" — Reset status.
0 GRB 7B="01" — Normal display.
\\\?
MIPI Address : OXFA (\«\%
Address Bit
OXFA b7z | be | b5 | b4 | b3 | D2 | D1
Name VenderD X\ N\
Default o [ o [ 1 [ o | »\N\ WA o
NN <
Bit Name Descrlptlon
7:0 Vender ID The reglster/ﬁgw for cus&% &/

QA
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9.4.2 Function truth table

- . Truth table
Combination Logic
PIN REG To Tcon
0 0 0
(pim) 0 1 1
To TCON
(reg) 1 0 1
1 1 0

LNSWTJ1:0] do XOR operation.(MIPI I/F)

To Tcon MIPI Lane Mapping
LNSW[1] | LNSwW[0] | DO(PAD) | D1(PAD) | CLK(PAD) | D2(PAD) | D3(PAD)
0 0 D3 D2 CLK DL | bR
0 1 D3 DO CLK pr _ [\_m2 A
1 0 DO D1 CLK D2 D3
1 1 D2 D1 clk | DN\ )) B35
K \\/
LNSW][1:0] do XOR operation.(LVDS I/F) ((\ “ @;\
To Tcon LVDS Lane Mapping
L'Eg#[f] L('\é)STVF\,’;z] LNSW[1] | LNSW[0] | DO(PAD) | DL(PAD) | CLK(PAD) | D2(PAD) | D3(PAD)
0 0 0 A D3 B &€k D1 DO
0 0 0. \\21 ” D3/ I\ CL D2 D1 DO
0 0 1 0 DO D1 CLK D2 D3
0 0 XN Ny Y1 QA\lee~N\J) b1 D2 CLK D3
0 1o AN ) O 0 < RN\ckk)) DO D1 D2 D3
0 A ¢/ 1 \\ BBK D3 D2 D1 DO
0 JO\1 1 J( ™ M b3 D2 D1 DO CLK
e N O 1 N\1) DO D1 D2 D3 CLK
1 o> 0 NN D3 DO CLK D1 D2
1 0 0 N 1 D2 D1 CLK DO D3
RES[2:0] do XOR operation.
— . Truth table
Combination Logic To Tcon
PIN REG To Tcon
RES[2] 0 0 0
(pin) 0 1 1
To TCON
RES[2] 1 0 1
(reg) I 1 o
RES[1] 0 0 0 Display resolution selection.
(pin) 0 1 1
To TCON RES[2:0] = 000, 400RGBX1280.
RESJ[1] 1 0 1
(reg) 1 1 )
RES[O] 0 0 0
(pin) 0 1 1
To TCON
RESJ0] 1 0 1
(reg) 1 1 0
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STBYB do XOR operation.

. . Truth table
Combination Logic To Tcon
PIN REG To Tcon
LANE[1]_STBY 0 0 0 STBYB mode selection.
(pin 0 1 1
STBYB » To TCON a 2 0 STBYB =0, STBYB mode.
{59 1 1 0 STBYB = 1, Normal Display mode.
BIST do XOR operation. (k\
. ) Truth table
Combination Logic To Tcon
PIN REG
0 0 WY
LANE[OL BISTB 0 1 /'BIST pattern select.
(pin)
To TCON T.
BIST 1 0 Normal Operation
(reg) 1 1
PWRMD do XOR operation. =\ (\ @
. . Truth table
Combination Logic To Tcon
PIN REG To Tcon
PMODEI0] W\gik s 0 K\ \Q\ %{mode selection.
(pin) :) 1/ 1
PWRMDI0] TO 1 0 1 PWRMD[lZO] =00, VSP/VSN: JD5001/2.
(reg) VGH/VGL: External.
1/\\\\%’0) ) 0 PWRMDI[1:0] = 01, VSP/VSN: External.
0 0 VGH/VGL: Charge pump.
P o S NN L |PWRMD[L:0] = 10, VSP/VSN: JD5001/2.
oTCON VGH/VGL: Charge pump.
PWRMDU] a 1 0 1 PWRMD[1:0] = 11, VSP/VSN: External.
\\ 1)) 1 0 VGH/VGL: External.
\&
PNSW do XOR operation.
N . Truth table
Combination Logic To Tcon
PIN REG To Tcon
PNSW 0 0 0 _
(pin) 0 1 1 MIPI Lane polarity swap.
PNSW To TCON PNSW =0, P/N polarity swap.
1 0 1 PNSW = 1, Normal.
(reg) 1 1 0
LVBIT do XOR operation.
. ) Truth table
Combination Logic To Tcon
PIN REG To Tcon
LVBIT 0 0 0 , .
(pin) 0 1 1 6-bit / 8-bit input select for LVDS mode.
LVBIT To TCON LVBIT =0, 6-bit.
po 1 0 1 LVBIT = 1, 8-bit.
1 1 0
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LVFMT do XOR operation.

. . Truth table
Combination Logic To Tcon
PIN REG To Tcon
LVFMT 0 0 0 N
(pin) 0 1 1 8-bit input format select for LVDS mode.
LVEMT To TCON LVFMT = 0, JEIDA format.
1 0 1 LVFMT = 1, VESA format.
(reg)
1 1 0
lan_sel do XOR operation. Q
. . Truth table
Combination Logic To Tcon
PIN REG To Tcon
N>
LANEO_BI 0 0 0 \\g
STB(pin :)
Pin) To TCON 0 1 1 MIP er selection
lan_sel[0] 1 0 1 .
(re9) 1 1 0
0 o \ la A= 10, MIPI 3 lane.
LANE1_ST e
BYB(pin) 0 TN el[1:0] = ZL/MIPI 4 lane.
To TCON
lan_sel[1] 1 0 1
A P | O

N
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10. FUNCTION DESCRIPTION

10.1 BIST pattern

We support the BIST mode to test panel and debug. It can stop pattern at any time while LANE[O]_BISTB set to high.
The pattern sequence is listed below.

board (255/L0)—Flicker pattern—Black background with white out frame
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10.2 XON function

When power is removed from an electronic device during display, the image still keeps on the LCD panel for a long time.
XON function can speed the process that image disappears.

The XON function is a voltage detector. By XON circuit, EK79030 can detect low voltage of power and send control
signal to discharge residual potential in LCD panel and remove image.

In the following case, the chip will entry XON function.
1. VDD is lower than 1.7V.

XON function: \y
1. Source output pull to VSSA.
2. All GOA signals will be set to VGH voltage level. %

3. Stop charge pump function.
4. VCOM output pull to VSSA.
k voltage drop on VDD is less than 20us
even th@oltage level is less than 1.7V.
<20us @ ® 3
S8 L O
(>
VDD |\ —— o ——— - 2.5~6.0V
oGl
&\ —1 —q-@@IJV
AN NN
D

XON trigger
signal

The XON function has debounce protection circuit.
(EX: induced by ESD pulse ), the XON function wi

————— not triggered

Figure 9.1: XON function vs. VDD
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11. GAMMA CORRECTION CIRCUIT

We use the gamma resistor stream and 64-to-1 selector to adjust voltage

VPLVL / VNLVL
T

VCP/N 1
64to 1
selector

4 >—>I V0255

VCP/N 2
64to 1
selector

H>————— V0253

VCPN 3
64to 1
selector

H>———————— Vo250

VCPN 4
64to 1
selector

VCP/N'5
64to 1
selector

V0240

64to 1
selector

VCP/N 6 & 9

VCP/N 7
64to 1
selector

<L

G

VCP/N 8
64to 1
selector

[THE

V0208

VCP/N 9
64to 1
selector

@—» Vo176

VCPN 10
64to 1
selector

%,

FATY

H>——————— Vo128

64101
selector

VCP/N 11

H>————— V080

VCP/N 12
64to 1
selector

H>—————————— vo48

VCPN 13
64to1
selector

H>————— VO30

VCPNN 14
64to 1
selector

H>——» vo22

VCP/N 15
64to 1
selector

H>——— vouu

VCP/N 16
64to 1
selector

H>——» vos

VCP/N 17
64to 1
selector

%>—> VO4

VCP/N 18
64101
selector

H>————— vo2

VCP/N 19
64to 1
selector

H>———— Voo

VSSRC
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11.1 Gamma Architecture

The gamma correction are done by 18-segment piecewise linear interpolation. The 18 segments are defined with 19
register values for level 0, 2, 4, 8, 14, 22, 30, 48, 80, 128, 176, 208, 224, 232, 240, 246, 250, 253 and 255. These total 19
register values defined the positive and negative gamma curve.

PGMA 19
PGMA 18
PGMA 17 - .
PGMA16 Positive gamma curve
PGMA15 -
PGMA 14 -
PGMA 13 -
PGMA12 -
PGMA 11 -
PGMA10 -
PGMA9 -
PGMAS8 -
PGMA7 -
PGMAG6 -
PGMAS5 -
PGMA4 -
PGMAS3 -
PGMA2 -
PGMA 1

100 150 200 250

M\S\OW “% g 150 200 250

NGMA 1
NGMA2
NGMA3 |
g NGMA4 |
NGMAS5 |
NGMAG |
NGMA7 |
NGMAS |
NGMA9Q |
NGMA10 -
NGMA 11 |
NGMA12 -
NGMA13 -
NGMA 14 - )
NGMA 15 - Negat|ve gammacurve
NGMA 16
NGMA17 -
NGMA 18
NGMA 19

The blue line is for normal black type, the red line is for normal white type.
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12. DC CHARACTERISTICS

12.1 Absolute maximum ratings

Spec. :
Parameter Symbol - Unit Note
Min. Typ. Max.
VDDIO_IF
I/O voltage 1.8 - 3.6 \%
VDDIO
Power input VDD 2.5 - o &i \%
VSP voltage VSP 45 AR Vv
VSN voltage VSN -4.5 RN \&6\) \
VOTP power VOTP - - \%
oTPp C R\ !
Operating Temperature -20¢0 ( A\ 85 C 1)
Note :(1) Do not let condensation for low temperature
Table 12.1: imum rati
12.2 Typical operating condition Q
ypical operating AN NS
Spec. :
Parameter Symbol - Unit Note
Min. Typ. Max.
N\

VDD voltage VDD (A {% 3,3\\ \ )3 V Digital supply voltage
VDDP voltage VDBRP\\ </}\\ /\Q{:a AN \ Analog supply voltage
VDDIO voltage m* - .\) - \% I/O Power supply voltage

N
VOTP voltage /)\\}@I» <<\ % 5 \ Programming voltage
VSP v&é&e < VSP | m 5.0 6 V VSP voltage
N

vsivoRagd\ | veN e\ b -5.0 -6 Vv VSN voltage

VG (oltaye VGH N0 93 ] 18 Vv VGH voltage

VGL voltage VGL | -16 ] -6.7 N VGL voltage

Table 12.2 : Typical operating conditions
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12.3 DC electrical characteristics
(Test condition: VCI=1.6~3.6V, TA=-20 C~+85°C,VSS=VSSA=0V)

Spec. :
Parameter Symbol - Unit |Note
Min. Typ. Max.
VDDIO Input high level voltage VIH 0.8 x VDDIO VDDIO \%
VDDIO input low level voltage VIL VSS 0.2xVDDIO| V
Input Leakage Current lleak (-1) (+1) MA
VGL_REG?2 output voltage VGL_REG2 (R% TBD Vv
VGMP output voltage VGMP A\ \UChrep v
VGMN output voltage VGMN \V\ \\X TBD \%
VCI1 output voltage ver” W\ Y | 78D Vv
VGL output voltage ERNCN (16 6 Vv
VGH output voltage R >W)§ /9 19 \%
VCL output voltage N ( W /\\<\Q§P -2.4 -3 \%
VOM output voltage ( \ \5\\ VCOM (@M -1.48 -0.2 Vv
Input terminal resistance (\) \\)) > @ \\ 100 ohm
=/
i N Q) ™
Source output level deviati &Q)de =15~ N/ TBD mv
ode = 2085-\240 n\.~
éraycgie\%{i@?ﬁ\\y TBD mvV
Graycode =
&\K m ~ 255 ; TBD mv
g
Sour ffset deviati aycode =15 ~ 31 i
K wde 208 ~ 240 TBD mv
Graycode = 32 ~ 207 - TBD mV
) Analog Operating IAOP TBD mA
Current consumption
Analog Stand-by IAST TBD mA
Rush current Ivddpeak TBD mA
VOTP operation current Ivpp TBD mA
Vo max VoH max
LP-TX LP- RX
VoH min .
LP-CD LP- RX Vin,min
Input High Threshold
Region
ViL, max
VIHCDMIN seesececcscnccccnceceeedommmmerpenmendeed | (]  ecegececcccecs ViHHs
LP-CD LP-RX
Threshold Input Low HS. RX
V|LCD, MAX ecesccccscescssssassese Region Input Rang
VoL max e LP-CD
LP-TX Input Lo
GND Output Low R 2 AN ... GND
VoLmn == ay o Y, " -
2015/07/29 Low Power Transmitter Low Power Contention Detector Low Power%gceiver High Speed Receiver Rev. 0.2
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13. AC CHARACTERISTICS

13.1 MIPI AC characteristics

Clock Lane Disconnect
Dp/Dn / Terminator
/ il
« TcukposT < Teot | H \ [—TeikseTTLE—>]
—| T, / e Teserend]
~VIH{min) CLKMISS [ ERM-EN
- 3
Vi _(mazlc, T ] ‘Iw__l. I. ‘.I_ﬁll ‘ “ “ .‘ T 17 T
XOOOCCO0 T I T XOIXOOOTOOCOO0AL
1 I 1 [l 1 1] 1 1 11 H
[—Te kTRaL—t ThsexiT Tipx—*aTeikrrersnette—TCLK-ZERD TeLkrre—]
Data Lane Disconnect (PR, S »
DpIDn "." TEFmII’IE*Or LPX HS-PREPARE
s,-" I."Ie ‘.‘I‘-‘ I‘-“' “’.‘I ."I.".
/ I / i /1 1
“VIH(min) /
|
-VIL{max) T
1 |_>/ "
I |
__J — /1 i t’? !-
—Thsckip— Y DI
—TusseTTIE—>

Figure 13.1: ?&@ the thack lane betvx@ﬁ%@nsml@on and low-power mode
OO X DI COOOOEOOOOOOEIODEOENA

Dp/Dn [—Tiex—*#Ths-prerare>—ThszERD Thssvne

, Disconnect
/ \ ! \ Terminator /_"//—_
“VIH(min)
“VILima -
e S il X oOOEDo00d D@QQQQC:’__‘"

T i Capture e Treor]
, D-TERUEN i 15T Data Bit ; —Thus.skip—>i LP-11

LP11 | LP-01 | tpoo | | Teor
HSSETTLE —ThsTRAIL—*—ThsEXIT—

Figure 13.2: Timing of high-speed data transmission in bursts
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13.2  MIPI data-clock timing specification

: Spec. :
Parameter Descript X Unit
Min. Typ. Max.
Treot 30%-85% rise time and fall time - - 35 ns
T Timeout for receiver to detect absence of Clock transitions and ) ) 60 ns
CLK-MISS disable the Clock Lane HS-RX.
Time that the transmitter continues to send HS
T 1 clock after the last associated Data Lane has 60 ns + &2 _ ns
CLK-POST transitioned to LP Mode. Interval is defined as the period from (ForD >
the end of THs-TrRAIL tO the beginning of Teik-TrRAIL-
A
, . < DV
Time that the HS clock shall be driven by the
TeLk-PRE transmitter prior to any associated Data Lane 8 - ns
beginning the transition from LP to HS mode. <\ <
NN
Time interval during which the HS receiver s \))
TCLK-SETTLE ignore any Clock Lane HS transitions, st the - 300 ns
beginning of Tcik-pre. N O
A &\
Time for the Clock Lane r elv e HS line > :
ime for Dn to
T CLK-TERM-EN i{/ermlnatlon startlng fr tlm when Dn reach VTERM-EN - 38 ns
IL,MAX
Time int he HS 1
THs-SETTLE |gnore % S transm m the 85 ns + 6*UlI - 145 ns + 10*Ul| ns
Teor \«%&om start of J| N@ MRA'L period to start of LP-11 _ _ 105ns+48*U| R
é ta
THS_EW \ time to drive LP % HS burst 100 - - ns
N )
THs-PREPARE Time to drive LP-00 to prepare for HS transmission 40ns + 4*UlI - 85ns+6*UlI ns
This-PrEPARE Ths-prepare + Time to drive HS-0 before the Sync sequence 145ns + 10*UI - - ns
+ Ths.zero
Ths-skip Time-out at RX to ignore transition period of EOT 40 - 55ns+4*UlI ns
Time to drive flipped differential state after last * ) )
Ths-TralL payload data bit of a HS transmission burst 60 + 4*Ul ns
Tipx Length of any Low-Power state period 50 - - ns
Ratio T px Ratio of TipxmasTer)/ TLrs(sLave) between Master and Slave side 2/3 - 3/2 -
TraceT Time to drive LP-00 by new TX 5*T\ px ns
Traco Time to drive LP-00 after Turnaround Request A*T px ns
TTA-SURE Time-out before new TX side starts driving Tipx - 2*T px ns
Note: (1) For image transmission:
Tcik-posT Min value =164 when MIPI max frequency per lane = 0.53Gbps.
Tcik-posT Min value =112 when MIPI max frequency per lane = 1Gbps
2015/07/29 82 Rev. 0.2




fitipower

Preliminary EK79030

13.3 LVDS mode AC electrical characteristics

Spec. . "
Parameter Symbol . Unit Condition
Min. Typ. Max.
Clock frequency Rurotk 30 - TBD MHz | Refer toinputtiming table for
each display resolution
[VID| = 200mV
Input data skew margin Trskm 500 - - ps RxVCM = 1.2V
RXFCLK = 81MHz
Clock high time Tiven - 4/(7* Rxrcik) - FON
Clock low time Tuvel - 3/(7* Ryrcix) N NN
PLL wake-up time TenpiL 159\

Table 13.1: LVDS mode AC electri

CLKP

CLKN

DxP/N

W 'st}él)g
D\ |

; VR xrerk 2\ .

NN\ -y |
; RO\ A e
S \\\ N @)\ N

S

\

Internal
Clock S
e | |
DATA _ [ ] [— 4{ }_{ }7 L — |
Repostmi) > E— .
Rspos 1 (max) o
/ Ideal Strobe Position
IZ TrRsrM ~ Tsw N TrRskm &3
N >« > »
—> :
Rspos(min) Rsposmax)
Ideal TX‘ Pulse Position Ideal TX Pll|;c Position
TRSKM : Receiver strobe margin
RSPOS : Receiver strobe positior
Tsw Strobe width (Internal data sampling window)
Figure 13.3: LVDS figure
Parameter Symbol Min. Typ. Max. Units Condition
Modulation Frequency SSCwr 23 - 93 KHz
Modulation Rate SSCwur - +3 %

2015/07/29
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13.4 Source output timing (SOUT1 ~ SOUT1200, SDUMY )

Measure point

i R/5 R/5 R/5 R/5 R/5
Hw
[/ — C/ﬁ
11t
Trso Tfso : &\
N
- . Spec.
Parameter Symbo Condition Unit
e Min. Typ. Max
Source driver rising time Trso 9/\\'@@)} -0 - TBD Hs
Source driver falling time Tfs N /ﬂ\? - TBD ks
TaHl \Sehr}?e output ti
Panel control signal output ( GOUTL[1]~GOWTL[
VGH
00% ) ﬁ Measure N?
l -k ;X\
Treou
Spec.
Parameter Symbol Condition - Unit
Min. Typ. Max

Panel control signal rising time TrcouT TBD - - TBD Ks
Panel control signal falling time TicouT TBD - - TBD LS

2015/07/29
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13.5 Serial interface characteristics

CSB —\ T /T

Tsac Tesp
S

A

Y.
A
Y.

SCL

SDA

Toist Tomr \ QA \
Figure 13.4: Serial interface ch @
<

Spec.
Parameter Symbol Conditions Min. Tvp. Max Unit
CSB assertion to first clock edge /r&& v §\<<-\) @ - - ns
CSB deassertion frome last clock edge ﬁ%\\ T&P\ - /\\ \\ 70 - - ns
CSB next control enable P g\\f{ V7 h\)) v 200 - - ns
sCLperiod time 2> \4_ [~ Toee, |\ & 200 - - ns

SCL high period e\ N\ | Tab\ 100 - - ns

SCL low periog i\ Chw)) 100 - . ns

SDA mpt%{a‘%@\é\\se’&p\t}me NN @m 50 - - ns

ta\h*oriél tlmﬁ >“ TomHT 50 - - ns

EE
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13.6 Ti-ming requirements for RESETB

When RESETB of the reset pin equals to Low, it will be in the condition of reset.
When it is in the condition of reset, it will make the device recover the initial set.

However, in order to avoid the reset noise cause reset, there is a mechanism to
judge about whether the reset is needed or not.

The closed interval of Low can be shown as the following.

(Test condition: VDDIO=1.65V~3.6V, VSS=0V, Ta=-20 ~+85) %\&\y

Spec.

Parameter Symbol Conditions Unit
¥ Min. Typ. Max

Reset low pulse width Trst AQ\\ \\\v 20 - - s
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14. PIN ASSIGNMENT (IC FACE VIEW)

14.1 Pad sequence

couT

&
0

dN 40Vv4
0£06LH

couTR2) (1)
GOUTRRA] (1)
GOUTRIZ0] (1)

GOUTRI1] (1)
GouTRIts] (1)
GOUTRIIT] (1)
GouTRItS] (1)
GoUTRIIS] (1)
GOUTRI1A] (1)
GoUTRIIS] (1)
GoUTRIT2] (1)
GOUTRIT] (1)
GouTRIIO] (1)

qoUTRIE] (1)
GOUTRIE (1)
GouTRIT (1)
GOUTRIE] (1)
GoUTREE (1)
GouTRIE (1)
GOUTRE (1)
GouTREI (1)
GouTRIT] (1)

Rev. 0.2
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14.2 map information

14.2.1 Chip outline dimension

v W
) EEE E@E@EEEEEEEEEEEEEEEEEE“ ) ) - ‘i? 2| B E

|
.
Eh i
B
o) sl o
View angle —_
(Bump Side view) = -
. g
= o
TR79029
&
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14.2.2 Pad information

Symbol |[Dimension Symbol | Dimension Symbol Dimension Symbol Dimension
Al 32 Bl 16 C1 206.5 D1 69
A2 43 B2 17 Cc2 13 D2 49.5
A3 93 B3 73 C3 32 D3 715
Ad 33 B4 17 C4 15 D4 69
A5 50 B5 11 C5 30

B6 11 C6 25
B7 17 C7 206.5
- W o |
14.2.3 Alignment mar Q
@) R\
GIRRIL 3 D Left Side Right Side
50 50
7 > 5 4
<=2 =
4 I 11.25 11.25 $ 7
>0 17.5 17.5 50
11.25 11.25
> 5
53 1:1..25 : 17.5 11.25 5 >I: -------------- 5 ; 11.25 17.5 : 11.25 5 \i
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