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Preliminary EK79030

Single Chip 1440 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
1440ch source driver with MIPI/LVDS input interface.

2. FEATURES

Integrate 1440 channel source driver and timing controller \y
Display Resolution :

- 400 x RGB x (1280, (8 x SLN)), (Source output from S1201 to S240

- 480 x RGB x (1280, (8 x SLN)), (Source output from S961 to

Full color mode:

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

Reduced color mode:

- 262K colors (18-hit per pixel, R:G:B = 6:6:6)

- 65K colors (16-bit per pixel, R:G:B = 5:6:5) %

System Interfaces:

- MIPI DSI (3/4 data lane): MIPI DSI(DSI v1 , D-PHY \% a CSvl1.01)

- LVDS interface(DE mode onl

ontrol @\y
7 %m@
i g When abnormal power off

, and VCOM generator

-Il\Enhanced BIST
Sugport for Programming
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

mma correction

Input voltage ranges:

- 1/0 and interface power supply (VDDIO): 1.8V to 5.5V
- High speed interface power supply (VDDIO_IF): 1.8V 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

2016/03/03 4
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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

2016/03/03 5 Rev. 0.6
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3. BLOCK DIAGRAM
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4. PIN DESCRIPTION

il LVDS lane swapping please refer section 8.4.2

4.1 Pin define
Pin Name | Pin Type] Description
Interface and Control
DP[0]/DN[0]
DP[1]/DNI[1] p .
DP[2)/DN[2] Input MIPI or LVDS data Input. Select by “IFSEL” pin.
DP[3]/DNI3] Q
CKP/CKN Input MIPI or LVDS clock Input. Select by “IFSEL” pinx\.
“0”: LVDS interface AN
IFSEL I <>
S "PUL T MIPT interface (default) NN
MIPI data lane swapping selecti i v
ey
LNSWJ[1:0] MIPI Lane Mapping
DO(PAD) | D1(PAD) | CLK(PAD)[ D2(PAD)| D3(PAD)
00 B4 \\\p2 €K D1 DO
01 QO3] BD0 KK D1 D2
10 DO D1 CLK D2 D3
N W2 | D NN\ CEK DO D3
X/ BAN)
LNSW[L:0] ot AL Ma lane se % sed when IFSEL="0"
(VDDIO) P < D ata/clk Ianwa ing\sefection pins.
7 (>
LNSW[1:0] LVDS Lane Mapping
DO(PAD) | D1(PAD) | CLK(PAD)| D2(PAD)| D3(PAD)
Q 0N\ ) D3 D2 CLK D1 DO
| 01\ D3 CLK D2 D1 DO
i 10 DO D1 CLK D2 D3
)\ 1T DO D1 D2 CLK D3
. LVDS data lane sequence are unused when IFSEL="1
Sguﬁé S data | d when IFSEL="1"
t
N N etal

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 D1IN/P CLKN/P D2N/P D3N/P
1 DOP/N D1P/N CLKP/N D2P/N D3P/N
Power mode selection. Normally pull high.
PMODEJ[1:0] VSP VSN VGH VGL
PMODE[1:0] Input 00 JD5001/2 | JD5001/2 External External
(vDDIO) 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.
RES[2:0] RESOL[2:0] Description
(VDDIO) Input . . . 400RGB x 1280
480RGB x 1280
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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-bit. (Default)

8-bit input format select for LVDS mode. Normally pull high.
LVEMT (only for LVDS, MIPI Mode = Dummy)

(VDDIO) INPUL | | VEMT = L, JEIDA format.
LVFMT = H, VESA format. (Default) i\\
PR\
\
Global reset pin. Normally pull high. \\(x\/
RESETB Inout RESETB =L, The controller isin re te)
(vDDIO) P RESETB = H, Normal operatio
Suggest to connecting With s circuit for stability.
MIPI mode(IFSEL=1 m‘ﬁuﬁber control pin
LVDS mode(IFSEL ode si w :standby mode)
LANE[1]_STBYB&efanpull
LANE[1] STBYB LANE[O] BISTB Interface mode
LANE[1]_STBYB _ <
(VDDIO) Input (CON\_)) 0N\ N6t used
\ 0\ \U4+-\_)) [ Not used
) Y (C \\&)) 3 Lanes
< 1 4 Lanes (default)
A \\ (> \/
LANE[0]_BISTB \ %I m -l \\N?I PI LANE number control pin
D [=0) : BIST mode signal (low :BIST mode)
(VDDI
0]\ efault pull hi

f not used, please float this pin.

\ QThlb pin‘is connected to the external LED driver.
Ou type control signal for brightness of the LED backlight.

LEDON . .
(VDDIO) Output Back-light enable signal.
Command interface selection. Normally pull high.
CMD_SEL| Function
C(MSBISCI)E)L Input 0 3-Wire (Default)
1 12C
MIPI and 3-wire/I2C command can'’t receive at the same time.
cSB Input Serial communication enables. Normally pull high
(VDDIO) '
SDA . L .
(VDDIO) I/0 Serial communication data input.
SCL . L .
(VDDIO) Input Serial communication clock input.
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Pin Name Pin Type Description

SDA_I2C . o .

(VDDIO) I/0 Serial communication data input.

SCL_I2C . L .

(VDDIO) Input Serial communication clock input.

Panel driver output
Source Driver output signals.
Source output mapping with different resolution. \
S[2400:961] Output Resolution Source channel
400RGB S[2400:1201] 7 \ 2N
480RGB S[2400:961]\ AL
SDUMY[3:0] Output Source dummy output. &\
GOUTLI1]~ Output | These pins are us e contr gnals. If not used, let it open.
GOUTL[22]
(\(\ b
GOUTRI1]~ Output | These pins d for Pal ti omnals. If not used, let it open.
GOUTR[22] @ ((\
Power supply pins
&Ner circuit. VDDIO=1.8V to 5.5V

VDDIO

rth I/
en vque& ect VDDIO to VDD_18V.

SOV

\?éC/Dc circuit. VDD=2.5V to 6.0V
ould be same as VCIP input level to avoid the level-mismatching
eVel shifter circuit.

:at\lnt a

e

wexslpply for DC/DC circuit. VDD=2.5V to 6.0V
% CIP input level should be same as VCI input level to avoid the level-mismatching

\atinternal level shifter circuit.

&DDIO_IF

Interface and 1/0 power supply for the MIPI power regulator circuits. VDDIO=1.8V

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.

Analog ground. VSS=0V. When using the COG method, connect to VSS on the

VSSA PI .
FPC to prevent noise.

VSS P GND for the internal logic. VSS:_OV. When using the COG method, connect to
VSSA on the FPC to prevent noise.

VSSP P 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 Pl 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 P Input voltage from the set-up circuit (4.5V to 6.0V).
It is generated from VDDP.

VSN P 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.

2016/03/03 9 Rev. 0.6
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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. oh«\\g;t to a stabilizing capacitor
- between VSSA and VGL_REG. If not used,\p{eg?%q no

VCOM PO The power supply of common voltage M\@MTW voltage range is set

between -3.5V to -0.2V. It must conne ing capacitor 2.2u to VSS.
DC/DC pumping

C41P, C41N c Connect to the step-up capaeitots-aecuxding to the DC/DC pumping factor
C42P, C42N by pumping the VGH vokage. Mt used, let them open.
C51P, C51N Connect to the step-up'capasitors accordingrto the DC/DC pumping factor

C11P_VGL, C .
C11IN VGL by pumping they&\\i\@lge\.l}{ot[\uﬂki@m open.
Cwode

In external{po :
VCSW1, VCSW2 PO VCSW(a C conne te ower IC.
I Aot USed, e opentl

Other pins

TP_SYNC \@ . . .
(VDDIO) é\\itgxﬁo hsync &g(ﬁb\%\at\iﬁgg pins for normal operation.

u
T IRX N\ \\}K\\\\ NTest pin, Rloat these PiNs for normal operation.
T VREF __ ([ \\\W\\ V| Test pin \KloattRese-pins for normal operation.

T_IBIA WA )T | TestpinNkkodtthese pins for normal operation.

TOUTIISOY | >~ T ,TFest pin. Foat these pins for normal operation.
T. CSBADUMY T < \{ Test pin“Float these pins for normal operation.
<CTEST \EN Y B \NTes} pin. Float these pins for normal operation.
TINRLO:0] TN\XX\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 VDDN3 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, Pl: 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
RSEETE RESETB(pin) GRB(CMD) TCON
e AND To TCON 8 2 8
RS(EAE)TB — (0: Reset, 1: Normal) 1 0 0
1 1 o 1
AN
4.2.2 STBYB PIN/CMD control A\\»\?
Combination Logic Truth Table
i i i AN\
For LVDS Register Command interface in use BIN Register(3wire/izC) TCON
STBYB RN 0 0
(pin) To TCON /)\&\ \\ / 1 1
STBYB ((gorn;gl : 10)) AN @ 0 1
(3-wire/I2C) tandby : 1 N\ 1 0
/\%\\\; PN N
4.2.3 Function PIN/CMD control \&\\ > \\ \4
Combination Logic Truth Table
\Z PIN Register TCON
PIN N\ &/ 0 0
0 TCON L\ D 1 1
CMD @-\\)) 1 0 1
7o\ @ \) 1 1 0
Combinati ( or”/ N N
CMD is egister; inglud PRI, ite and 12C command.
Pin URCtiOR\control pin. \ >
Func sy
IFSEL,\ANSWT1:0], PNSW, PM :0], RES[2:0], LVBIT, LVFMT, LANE[1]_STBYB, LANE[0]_BISTB, CMD_SEL.

A%
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4.3 Value of wiring resistance to each pin

Preliminary EK79030

The recommended wiring resistance values are shown below. The wiring resistance values affect the current
capacity of the power supply, so be sure to design using values that do not exceed those recommended.

Source wiring

Pin name Wiring resistance (Q) Pin name Wiring resistance (Q)
DP[0}/DN[0] <5 VDDIO <5
DP[1)/DN[1] <5 VDDIO N
DP[2]/DN[2] <5 VDDP A Dk
DP[3]/DN[3] <5 vopio_F <N\ N\ <5
CKP/CKN <5 vDD_18Y2° N\ V<5
IFSEL <100 VDR BRI s <5
LNSW[1:0] <100 < Vsgh)) o <5
PNSW <100 QAN AN <5
PMODE[1:0] <100 ([ N\ Svsse o \NXY <5
RES[2:0] <100 \ 1 yssEND) <5
LVBIT ool o ot <5
LVEMT N\ @S <5
RESETB  ~A~NNN ¥100  « (CR\) “vsN <5
LANE[1]_ §\T@\\ )N <r06 N\ vCL <5
T NG A <
iED N 100 VGMP <5
CMD_SEL <100 VGMN <5
CsB <100 VGH_REG <5
SDA <100 VGL_REG <5
SAL <100 VCOM <5
SDA_I2C <100 C41P/C41N <5
SCL_I2C <100 C42P/C42N <5
VCSW1/VCSW2 <10 C51P/C51N <5
TP_SYNC <100 C11P_VGL <5
GOUTL[1]~GOUTL[22] <50 C11N_VGL <5
GOUTR[1]~GOUTR[22] <50
2016/03/03 12 Rev. 0.6
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5. APPLICATION POWER CIRCUIT

5.1 Power Generation
VGH= 9V~20V
\ VGH_REG= 9V~ 19V
A

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

NN
VDDIO (2.3V~55V) VDDIO_IF (2.3V~55V) \‘ VGMP (for gamwﬁkmy
A V\\\X
% VDD 18V (1.8v) \A VDD _18V_IF(1.8V) @\%
VSP

o

VSS/VSS_IFIVSSAIVSSP GIP LSH

\/
/ 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

2016/03/03 13 Rev. 0.6
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Preliminary EK79030

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), VGH, VGL

VDDIO=VDDIO_|F=1.8~5.5V, VDD=VDDP=2.5~4.8V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE[1:0]=0 0

VDD VDD

VSS

C1pP

CIN
C2pP

C2N
C3P

C3N

N\

External VGH

C10

Sl

2016/03/03

VGH
DC/DC
EN_VREF Pumping
CPCLK
VSP VSP/VSN
Control g
Circuit
VSN
C51P
C51IN 5
VGL Ic11p veLd,
DC/DC = L@
Pumping | CLIN_VG
VCL
VCL | peipe VoL
Pumping

External VGL

VDDIO
lm DDIO_IF
:§ PMODE[1]
PMODE[0]

VCOM

VGMP

VGMN

VDD 18V

Regulator \/pp 18v_IF

Reference

VCI1

VGH_REG

VGL_REG

14
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5.3.2 DC/DC power mode 2

Charge Pump: VGH, VGL
External power input: VDDIO(VDDIO_IF), VDD(VDDP), VSP, VSN

VDDIO=VDDIO_|F=1.8~5.5V, VDD=VDDP=2.5~6.0V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE[1:0]=0 1

VDD
VDD
|
%7 e VDDP
1
Cs8
I
VGH
VCSW1 DC/DC C9
VCSWwW2 Pumping
External VSP=4.5V~6.0V VSP_| VSP/VSN
Control Cc10
— G924 Circuit
External VSP=-4.5V~-6.0V> <) VSN
< J‘ Cl1
VGL
DC/DC
@ << Pumping % C12
\ VCL C13
| VCL | pc/pe [
Pumping Lﬂ\i
VCOM { Cl4
VE[EIO VGMP { }C15
§VDD'O VGMN ||c16
S VDDIO _IF I
-1 VvDD_18V | |C17
I
Regulator VDD 18V |
N Reference - -
vCll Fﬂ
PMODE([1] VGH_REG IC20
VDDIO
PMODE[0] {
VGL_REG c2r”
<
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5.3.3 DC/DC power mode 3

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

VDDIO=VDDIO_|F=1.8~5.5V, VDD=VDDP=2.5~4.8V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.

PMODE[1:0]=10

VDD
VDD
L C41P
y ﬁ VDDP 1 o
C41N I
VGH |C42P
VDD DC/DC Ach
VDD VCSW1 Pumping |C42N 1
VSS EN_VREF VCSW2 Hmping
CPCLK
1P V'SP VSP_| VSP/VSN C10
L Control
C23 CIN < Circuit
C2P
c24 C2N VSN Lcn
Cc3p VGL =
DC/DC
C25 C3N Pumping % C12
N0
C13
/\2\(\153)»12 H
) VoL VCL [
| DC/DC
% C6 Pumping
VCOM HC14
VDDIO VGMP { }C15
MVDDIO VGMN { }ClG
VDDIO IF
c7 - VDD_18V { }c17
Regulator \\/pp 18V | ||Cc18
Reference \
o VCI1 { C19
PMODE[1] VGH_REG { }CZO
PMODE[0
[0] VGL_REG c2r”
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5.3.4 DC/DC power mode 4

External power input: VDDIO(VDDIO_IF), VDD(VDDP), VSP, VSN, VGH, VGL

VDDIO=VDDIO_IF=1.8~5.5V, VDD=VDDP=2.5~6.0V, VSP=4.5~6.0V, VSN=-4.5~-6.0V.
PMODE[1:0]=1 1

VGH
DC/DC
VCSW1 Pumping
VCSW?2
External VGH
External VSP=4.5V~6.0V V'SP # Cc10
VSP/VSN
——C2 Control
Circuit
~N P
External VSP=-4.5V~-6.0V 54 VSN
J:CS < C51P
VGL
DC/DC
Pumping External VGL
VCL
{ l VCL | pcipc
&\ %7 6@ Pumping
;é % VCOM { }Cl4
VDDIO VGMP { }015
F‘:@VDD'O VGMN ||C16
c7 VDDIO_IF i
VDD_18V | |C17
l Regulator | [C18
Reference - -
VCI1 C19
VDDIO
PMODE[1] VGH_REG C20
VDDIO
PMODE[0]
VGL_REG c2r”
o
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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

VDD/VDDP
_/IH >1m:

et N %\W
nterna _:—, llvs lz\,s lsvs l4vs 5y l

©

OTP Loading i_l : i_l I<\ 2 I
HEEPZAN\NN NN

IR N2 A\ SN

VCSW1 | I : | I

|
|
|
|
|
VDD_IO o,/
|
|
|
|
|
|

VCSwW2

External VSP : /)@ M/i | ' \@\/
Exter |szov| WA% N N\SB

&% N@‘”
<%

—— 1

VNLVL v
vcom %
Source Output Output pulllground e ] 1 —)
: { | |
| H
ckvn 2 '
GOA oV VGH
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 1vs 2vs 3vs 4vs Sus (\}\\\ |
Internal Vsync |_| J J J J <ﬂ\\> \\yl

VDD_IO

VCSw1

}
P2
%Q\

O
.
T
@

VCSwW2

External VSP oV

ov
External VSN

VCL

“(A\ \Z/ N \\DW’

R \\C2B SN T
PO SAMIFQ E

| ov
]
NS (( AN \\//' —
| | ]
X R \H\J :
| I VGL
-VGH
STVn H H H oV
VGL

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

Output pull ground

oV
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5.4.3 Power on sequence PMODE[1:0]=01b

External VSP/VSN
Internal VGH/VGL
VDD/VDDP M ')ms
RESETB ov : I
Internal STBYB : 4, llvs l2vs lSvs l4vs lSVS lsvs l?vs ¢8vs 9vs
Internal Vsync i |_| | I_| | I_| I_| I_| I_| I_| x
OTP Loading __| i | : : ' ,\G« '
| || : NN\
VDD_I0 g/ ! N

0
VGL

" SRR\
W
ver o i i \N\Q}\V: |A<ﬂ\ :

mm§v

VGH %\. :\/p i m
VPLVL ov // \\//5\ @ \))

i

r __...-

I
ﬂ(
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5.4.4 Power off sequence PMODE[1:0]=01b

External VSP/VSN

Internal VGH/VGL
VDD/VDDP NV _

|
RESETB oV
|
|
Internal STBYB 1vs 2us 3vs avs

] \\X ov

VDD_I0

VSP

|
|
|
I
|
|
I
! ! ov
I
I
[
I
|
|
|

N \\W \\\V 2N 5

VGL : BN (@GN Q\ v i
w1 .\J A e
VPLVL i y@ \IJ ; “\\qv E
KT AN \w ;
Source Output [ %ﬂﬂ%\\ A\ I/> T0H *.’\ \éy« "M! Output pull ground |
N N\ |

S0

Figure 5.4: Power off sequence with PMODE[1:0]=01b
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fitipower

=10b

5.4.5 Power on sequence PMODEJ[1:0]

JD5001/2 VSP/VSN
Internal VGH/VGL

VDD/VDDP

RESETB

9vs

8vs

l2vs ¢3vs ¢4vs l5vs levs l7vs

llvs

Internal STBYB

Internal Vsync

OTP Loading

IH}lms
ov !
i
I
I
I
I
g
ov/l
I
I
I
I
I
I
I
I
T
I
I
I
I
T
I
I
I
:
friaN
g:\\ J]
<
MY
ov

N\ ! A\NAN
N
I
uII:qround
l
\VGL

tp
CKVn

External VSP ov
External VSN OV
VPLV/

B

ov

GOA

:'\VGL
Figure 5.5: Power on sequence with PMODE[1:0]

STVn

=10b

Rev. 0.6

22

2016/03/03




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 iov—
Internal STBYB 1vs 2vs 3vs 4vs 5VS A\, \

e [ (A 4(&\\%\%

I
|
l
] ! |
VDD_IO | | : — | NSV \ oV
o ————— AN
: : | PRCAN |
veswz [T e e H e "I““H'Il'l'”ll !
| | R\ |
External VSP i i I \ i i W i A%
External VSN i i \ i ov
veL i \_4/ I/f\ i
o | “\@\& A\ \NS; ;
P\ NG ) 2 ;
\\\\\\ A \\)\)\p@ o .

oV

oV

&mt N_Fr'srrln “ I\\ \ : T0H : Output pull ground
| | |
I \J_J | I

--VGH : ov

CKVn veL |
|
GOA VGH |
|
STVn |
! ] ] veL |

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 _/I 1m
RESETB OV:
i N
Internal STBYB : llvs l2vs lgvs léws l5\,s GX\\N'W 8vs
Internal Vsync : I_I I_I I_I I_I i\zg ﬁ \/(%t
OTP Loading : !_l : : : N l T T
VDD_IO ﬂ/i : : : ; /</\:§§) \5
i ! RN\
External VSP W:/ i i I \&\) vi

External VSN OT’\\

vou 7 O O
External VGL v i /\ Qj\ m \):_) :

t pul\yround

External VGH o i @@ ﬁ\ \)\/ i
VPLVL ov I A ;\f é\ [ |
= \\ N w !

UNLVL o7 !
(\-)) ! I

I

I

%@g& ******** B T O
S 0 N

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 N\ _
]
RESETB ov
Internal STBYB 1vs 2vs 3 4

e e\
e 11 0 0 TR\

VDD_IO i | | ( W \ o
! : | o l
External VSP i i @ :\3 i AN
External VSN i E \@K : /L\ E/Ovi
veL i AN | P\ '

AN AN
o I O\

VNLVL A R I!f%\\ \\;~)) :/25
VCOM QU N N\ L/ov
[N XY é}\\/'l\ N

External VGL

External VGH

al Displa
N

-

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

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
PMODE[1:0],LANE1_STBYB,LANEO_BISTB,LNSW[1:0],RES[2:0],PNSW Input %\\\\%\/ 100
VCSW1,VCSW2,LEDPWM,LEDON,ERR_FG Q\N\ \\ \\) 100
DP[0],DN[0] </1n\¥@f@\tpb§
PaN
DP[1],DN[1],DP[2],DN[2],DP[3],DN[3],CKP,CKN (\((\ %&
VCOM \quﬁout,c acitor
A A connec(irgg
VDD_18V,VDD_18V_IF K itor 5
QQ ectjo
VSP,VSN,VCL \\ B\\\’ Q Wmcr 10
(@& Ncoresgon
VGMP,VGMN,VREF \) (—(\\\;\‘?@g@bt ,Capacitor 10
onnection
VGH,VGH_REG,VGL,VGL_REG \@\X% ﬁ\ \)) Output,Capacitor 10
connection
C41P,C41N,C42P,C42N,C5 GL C1 L “\\y Capacitor connection 5
GOUTL[ZZl],GOUTRp(;@\\\\& \\/\\\/J Output 50
NON) NRNNSS
Pad Name_ <\ (RN \J) "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
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7. PANEL APPLICATION

The EK79030 supports the resolution of 400RGBx1280 and 480RGBx1280.

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 builtin GO cﬁs sefects one of several GOA signals.
GOA function showed as below. The detail GOA output signal setti e erapplication note.

RN

EK79030(Top View)

TO Panel Gate driver

TO Panel Gate driver

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 following Figure:

7.2.1.1. Stripe driving method for panel structure

Normal driving method: ZIGZAG =0

L1
L2
L3

L4

L5

L6

\@ nnn

A
/éA

% 6.2 : Stripe driving method
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8. INTERFACE

8.1 LVDS interface

8.1.1 Data input format for LVDS

CLKP

o o o e o e RAR
eoooee@&

Q ﬁ
6-bit LVDS input (LVBIT=L, LVFMI= ?i%c&se\)/ O&
(N Q &

VAN

~ O e
\Xk% \@

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

CLKP

CLKN

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

8.2.1 DSl protocol

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

Transmission Packet Sequences
DSI 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:

sync pulse widths.

® Non-Burst Mode with Sync Pulses —enables the peripheral to accurately recons (Ngiynal video timing, including

® Non-Burst Mode with Sync Events — similar to above, but accurate recon
S0 a single Sync Event is substituted.

\oMf\§ync pulse widths is not required,

® 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

packets such as pixel-stream and sync event eis-are ive smittedP to the peripheral. To enable PHY
synchronization the host processor shoul j
This transition should take place at legst once {

recommended to return to LP stat pek scanline duri
0 Spo e
} roach, or he

s from the host processor to the peripheral using HS Mode.
heral'transmission ended with BTA, transmit one or more packets from the
sing Escape Mode.

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

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.
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Transmission packet components used in the figures in this section are defined in Figure below unless otherwise
specified.

B
N N L H H H H H R L
S E L S S E F B G P
p A P P B M

| Low Power Mode Including optional BTA

DSI Packet:Arbitrary sequenceof pixel stream and Null paakets
DSI Blanking Packet: Horizontal Bac h

DSI Blanking Packet: Horizontal Front Port
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 %
‘ .

N
G%\

on the Clock Lane for display module that require it, so the

period is zero, the corresponding Blanking Packet
sponding blanking packet shall be omitted.

ck running.

urately convey DPI-type timing over the DSI serial Link. This includes matching

AT
e

dths of timing events like sync pulses. Accordingly, synchronization periods are
defin both start and end of sync pulses. An example of this mode is shown in Figure
below.
1 " (VSA + VBP + VACT + VFP)
t f L% t t t t t
a a ava AN A a a N M
VHHBLHHHBL.HHHBLVHHBL...HHHBL . HIH BL H|H BLHHHBLV
HHHE HHH R HHHE HHH R HH s
VY J U VAN AN U W WARVY
VEA Lines VBP Lines I VFF Lines
_‘"’_"’ tuar \\\\
r- t thisa tuact turp
ARNTA N N N
H H|H H H|H
S|HSA |S|B RGB HFP S| HSA |S|B RGB HFP
S E|P Elp
NI N~ N N
VACT Lines
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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
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. A
t* (VSA+VBP +VACT + VFP)

i t t i i t t i
N YN N Y A Y 7N ()
v H H H H H H H|B|L[V
s E'F; S f'F; s f'F; S f'F; s f'F; Active Video Area S E'F; s f'F; s|t|p|s
s s S s s|\;“"( s s SEE
NN ] N \_/ NI

1 VSA Lines 1 VBP Lines A VFP Lines
Ll V] ¥
_d’—’__"— \\
- N
_4“’ \\
- -7 h455 \\_
r t tHacT ther
HlH H[H
s|B RGB HFP s|B RGB HFP
s|p s|p
U \J N~
VACT Lines
N N>

As with the previous Non-Burst Mode, if there is sufficient time to transition from HS to LP mode and back again, a
timed interval in LP mode may substitute 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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t,* (VSA+VBP + VACT + VFP)

fitipower

t t L t t t t t
N Y N Y FN Y N (Y]
v H H H H H H H[B|L[V
s| s (sleel .. [s|ihls| e s|os Active Video Area s| s S EHREE
3 5 s 5 s\ .z .. 5 5 S|plm|s
NN NI AN N NI A
1 VSA Lines 1 VBP Lines A VFP Lines

W Vi Vv
_4"’__"— \\
_d”__dﬂ- \\
- ~o
_.-"’—‘f h-IB5 \\_
B i thacT tuep
M N A T~/
H|H BL H|H BL
s|B| RGE P HFP S|B| RGB P HFP
s|p s|p
VACT Lines

SIATy

.@_’D

Similar to the Non-Burst Mode scengtio, il\x@_@ﬁufﬁci
for anking P

timed interval in LP mode ma)%

<\\Q®®®\

33 Rev. 0.6

2016/03/03




fitipower

Preliminary EK79030

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 Focwx 58.2 MHz
HSYNC period time TH 744 DCLK
Horizontal display area Tho 400 DCLK
HSYNC pulse width Thpw 24 - DCLK
HSYNC back porch Thep 160 - DCLK
HSYNC front porch Trep 160 - DCLK
VSYNC period time Tv AN H
Vertical display area Tvo \v 1280 X H
VSYNC pulse width TN\ | 2 KON H
VSYNC back porch i NI = 71 H
VSYNC front porch \\'(VFP“ - /] - H
For 480RGBx1280 g\@) N\ Q@
Value :
Parameter Symbol : Unit
Min Typ. Max.
MIPI (4 Langd@¥yame rate=60Hz L \\&V 386 Mbps
MIPI (@;liin&\\@frame rate§6(ﬁ2\ \\)) v 515 Mbps
DQI;Q ﬁ%gtﬁ&c}@ Frameq&’ilt\é%\émiz)) Focik 64.4 MHz
HSYNC period time TH 824 DCLK
Horizontal display area ) 480 DCLK
HSYNC pulse width TrPw 24 - DCLK
HSYNC back porch Trep 160 - DCLK
HSYNC front porch Trep 160 - DCLK
VSYNC period time Tv 1304 H
Vertical display area Tvo 1280 H
VSYNC pulse width Tvew 2 - H
VSYNC back porch Tvep 10 - H
VSYNC front porch Tvep 12 - H
MIPI Frequency = (Frame rate) x TH x TV x 24bits.
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9. REGISTER TABLE

The EK79030 supports set internal register by MIPI interface, SPI interface and 12C interface. MIPI and SPI/12C
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 “SPI/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.

is useful for events such as peripheral initialization, where many registers m
at system startup. The diagram illustrates as multiple packets being sent
single HS transmission.

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

AN\

it separate write commands
d as concatenated packets in a

one packet per transmission.
The DSI protocol permits multiple packets to be concatenated, which substant osts effective bandwidth. This
0

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

< EoT — End of Transmission

\

LPs §oT\SPYsP) LgP Eo7) LPS

Single Transmission
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9.2 SPIformat

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 by3-Wire engine.

For prevent from incorrect setting of the internal register. Please refer to the segtiog, of “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] WIR Data[7:0] @l ext Transfer

o] NG

/ %
SDA___|
(15 Jor4 o oror Yoro X o X s Ko7 Y oo Kk o1 Koo et

“ UL OMIf1]

L
3-Wire Command Format: Q\@ @\w

Bit Description
D15-D9 RégisterAddress [6:0. \ "o
D8 <CTMWRR control bit. “0” far Waitey, <24or Read
D7-D0 72 ‘Datafor the W/RwpeRitioh)to'the address indicated by Address phase

3-W @%&%t \k\\\)

MSB LSB

D15 | DM | D13 | D12 | D11y 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 I2C 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 (IZC_SDA) and the Serial Clock Line (IZC_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) 1°C-Bus Protocol:
Before any data is transmitted on the I°C-bus, the device which should respgn addressed first. There are four
slave address can be selected by MCU. The slave addressing is always carr& st byte transmitted after the

START procedure.
(b) Definitions:
- Transmitter: The device which sends the data to the bus.
ock Si i

- 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 attemptt
- Arbitration: Procedure to ensure that, if moge
to do so and the message is not corrupted.

- Synchronization: Procedure to sync iz 0CK signa 0
? SLAVE

bus at thé ' ithout corrupting the message.
' control the bus, only one is allowed

MASTER SLAVE MASTER MASTER
TRANSMITTER / RECEIVER% RECEIVER TRANSMITTER / RECEIVER TRANSMITTER TRANSMITTER / RECEIVER
\\\ ¢ v
e ES S : :
12C_SCL Q > * * *

9.3.1%?&; rite Sequen ;;;nterface

EKY9030 supports register Ywrite sequence via 1°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

EEEELEE] [zl leleERERL] FREEEEELE] [
6]5[4]3]2([1]0 6]5[4(3]2([1]0 413]2]1]0 716[5]4[3]2]1]0

A A A S

s

0

P

>4 w»w
0
A0
A0
X0 >

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 000PPPPP B(B|B(B|B(B|B|B| |B(B|B|B(B|B|B|B B|B(B|B|B|B(B|B
6]5[4]3[2]1f0 615[4]3[2]1]0 413]2]1f0 716/5[4]3[2]1f0 716(5]14(3]2]1]0 716/5[4]3]2]1f0
S A A A A A

o

- >
A0
X0
A0
A0
0>

TO-HW”
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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

CRIELEEEELEle] [olslslalalsla] [olole EIETELEIEL [s[elelelslalelele] [7lelElelslz el
6]5[4[3]2]1]0 6]5]4[3]2]1]0 4]13[2]1]0 6]5[4[3]2]1]0 7(6]15]4[3]2]1]0
S A A AS S
C C C T
K K K (e}
P
Single Register ReW@
Device Register Paral % a;; > Data Data
Address Address | ) Byte(n+1) Byte(n+x)

n
s[P[P[PIPIRIDID 4] [o[AJAJAJAJAJATA 000PPPPP' B[B[B |B|B|B|B|B|B|B|B| B[B[B[B[B[B[B[B
6|5|4|3]2]|1]0 6]|5]4[3]|2]1]0 4|3]2]1]0 2|1]0]| |7]6]5]4]3]2]|1]0 7]6]5]4]3]2]1]0
A A A A

C C
K K

=30 >-
- 20>
0>z

o

S
T
(0]
p

40> -0
; X0
@
ggﬁxo>
@
| C
)
2
a
= =
Q
=
3
=
Q
XO0O>»2z2
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9.4 User Define Command List and Description (For MIPI command mode, SPI mode, and 12C mode)

9.4.1 User Define Command List Table

Default
Address | Parameter |R/W D7 D6 D5 D4 D3 D2 D1 DO H u) Function
ex
0xCD 1 RW FITI_CMD[7:0] 00 Enter FITI_CMD
0x4D 1 RW FITI_CMD[7:0] 00 Exit FITI_CMD
0x04 1 R core_8Ttate[ ) ) ) ) 3 3 S \
A
Core_state
\ZANNZ >
0x06 1 R core_state[7:0] \&\
0X1B 1 [rRw| - - - - otp. e &%&U - 00
2 S OTP setting
0x27 1 RIW - - - - \KW - - 00
j \e/ >
) ) ) ) " pelk_| ) .
0x28 1 R/W % \? edon_s <% 11 Power enable setting
NN \Z
0x29 1 R/W - - - [‘5 - % - X > res_400 10 Panel control
(] N
\/
0x2D 1 |RW - @\{Y 2:0] 11 VGL_REG voltage
O0x2E 1 RIW - \K/?@ - ('\ \)) PWRIC_CLK1[3:0] OE JD5001/2 pump clock
N (\ A
Ox2F 1 R/W \ Q@\\w parameter_index[4:0] 00 parameter_index
0x30 1 ?)%O)\) LN?AL(AH\&X\ Nl VRES_FIX RES[2:0] 00
0x31 \) VRES[7:0] 9F
< NN
Q
0x32 \g W - ST ® UPDNB SHLR - - NBW BIST 00
Panel control
0x33 1 RW - - PMODE[5:4] ZIGZAG | Z_LEFT | Z_SCAN | Z TYPE 21
0x34 1 RW - HFRC DITHER | LED_EN LED'T_WPO LED(I)_NPO FC
0x35 1 RW| PNSW SWDIV RTREM—E LVFMT LVBIT MODE INVSELJ[1:0] 24
0x36 1 RW - - - - BLK_SW GOA_MODE[2:0] 41 GOA
0x39 1 |RW - - - pwm_to_p - - - - 11 JD5001/2 pump clk
wr_sel
Ox3A 1 RW - - goa_sel[5:4] dummy_sel[3:0] 00 GOA
0x3D 1 |RW - - - VCOM_SE - - - programm | 4 OTP setting
T_l ed
Ox3F 1 R/W - - cmd_sel - - - - if_sel 1A OTP/IFSEL setting
0x41 1 RW VCOM_SEL[7:0] 5E VCOM voltage
0x44 1 R/W TRIM_VDD18J[7:5] - - - - - A8 Logic circuit power supply
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Address |Parameter |R/W D7 D6 D5 D4 ‘ D3 D2 ‘ D1 ‘ DO Default Function
0x47 1 RW VGH_S[4:0] 14 VGH voltage
0x48 1 RW VGL_S[4:0] 66 VGL voltage
OX4E 1 RW VNLVLH_SEL[6:0] 4F GAML voltage
OX4F 1 RW VPLVLH_SEL[6:0] 50 GAMH voltage

QA
! W GP_00[4:0] W
R P_00[4: 1F
e &\\ -
R GP_01 \ 1B
3 NV
- PN ,
N\
: g
RW ( P 0 15
AN
5 RW N \c\s\P/ 04 4% 15
@NNN N
6
i - @ NDS @R s
e AN =
R ) 4 17
{/9 S
8
RIW “\ < \ @ \? GP_07[4:0] 19
N2~
9
RW /\<<\ \\\3 ((Q \\/@ GP_08[4:0] 19
ga\
10 V
0x53 4%&Q\/ 4 - ( \\ >\ GP_09[4:0] 14 Gamma positive voltage
N N\ (R
1
@ F& - s\x Q GP_10[4:0] 11
\vd \ P
\% RW - GP_11[4:0] OF
13
RW GP_12[4:0] OF
14
RW GP_13[4:0] OF
15
RW GP_14[4:0] 0C
16
RW GP_15[4:0] 0A
17
RW GP_16[4:0] 07
18
RW GP_17[4:0] 03
19
RW GP_18[4:0] 01
1 RW GN_00[4:0] 1F
0x54 Gamma negative voltage
2 RW GN_01[4:0] 1A
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Address |Parameter |R/W D7 D6 D5 D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO Default Function
3 RW GN_02[4:0] 18
4 RW GN_03[4:0] 14
5 |RW GN_04[4:0] 14
6 RW GN_05[4:0] 14
7 RW GN_06[4:0] \W 16
8 |RW GN_07 O]\(/\\ 18
A\
9 |[RW /Js\rg\@;}aN 19
10 |RW (WM 15
AN
0x54 11 R/W N GN 10&% 12 Gamma negative voltage
12 |RW ; @5\>\ &% 7 OF
13 |RW % @\ ((\ 4: 0] 0E
N
\Z2
14 |RW \%&;} ] @@\? GN_13[4:0] 0E
15 |[RW 5 GN_14[4:0] 0B
SO NI
16 - - ) GN_15[4:0] 09
s RN " AN
@ F& - s\x Q GN_16[4:0] 06
& RW \ - GN_17[4:0] 03
19 RW GN_18[4:0] 01
1 R/W gstvl _rise[5:0] 00
2 RW gstvl_fall[5:0] OF
3 RW gstv2_rise[5:0] 00
4 RW 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 ‘ D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO Default Function
1 R/W - - gckvl_rise[5:0] 00
2 RW - - gckvl_fall[5:0] OF
3 R/W - - gckv2_rise[5:0] 00
4 R/W - - gckv2_fall[5:0] OF

Q
5 |mw| - . ackea._risel50 »\W o0
A R - X\g\\ S
RN ST \
T LY e ;
el WO A0\ -
13 |Rw 6\(\/\\\3 \\\\/@ gokv7_rise[5:0] 00
@ A - w\x gcles._rsels:0] 0

IN
2
=
"
o
,\\

\d P
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 RW - - grst2_rise[5:0] 00
4 RW - - grst2_fall[5:0] 16
0x57 GOA RESET
5 RW - - 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

2016/03/03 43 Rev. 0.6




fiti power Preliminary EK79030

Address | Parameter |R/W D7 D6 D5 D4 D3 D2 D1 DO Default Function
OX5E 1 |RW - ”Chgﬁcs—e - - - - - - 03 Source EQ
0X60 1 RW TRIM_VDD18F[7:5] - - - - - BO Receiver circuit power supply
0x63 1 R/W - lan_sel[6:5] - - - - - 06 MIPI lane number selection
0x65 1 RW - - - - goa_updn - - 08

AN
0X67 1 RW phase[7:4] ckv_width[3: O}\\W 82

~>
0X68 1 RW ckv_blksw_revi[7:4] flc_trans stw 16 GOA

0X69 1 RW stv_width[7:4] W dis[3:0] 27

0X6A 1 RW ckv_blkpulse_stv_rise_dis[7:4] ( \ bIIMV falllis[3:0] C3

0x6B 1 [RW eq_fall fr& \ \@ 00 GOA clock EQ

v_blkpul }\
OX6C 1 RAW |dummy_en flc_stag_e | ckv_blkpuis 4 ger \Sg_phase kp _Y_sw stv_ckv_se 08
n I[5:4] Se Mogic lect
N 594\\ GOA
0X6D 1 RW - - ( O>\ EHZ_Ja?:_sc (\& %I&Z;oe_drct[zl] stv_ckv_sft| 01
Q O N\
< de_edge_s 4
0x73 1 R/W RN \ < > learn (e(—il {—\ n - - - - 30
N \\ AN > }_/ Panel control
0x74 1 [RW ?\\K& “ (\\@ - - - - 10
N T >
Ox77 1 d - - (\ - CLK_SEL_VGL[3:2] - - 00 VGL pump clock
AN\ \ A
0X78 @ @k - g VGH_REG_SEL[4:0] 47 VGH_REG voltage
N .
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 oz | be | bps | b4 | b3 | D2 | DL | 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.
\y
MIPI Address : 0x4D N\ \%
Address Bit
0xCD bz | b6 | b5 | b4 | D3 | D2 | D1 DO
Name FITLCMD I\ N\
Default o | o | o | o [ o\ W o 0
NN\
Bit Name Descrlptlon
7:0 FITI_CMD 4D="00" — @ﬂ W\\y
%\J g@
MIPI Address : 0x04 (\\@ ff%\
Address 5 Bit
0x04 D7 D6 ] T D2 D1 DO
NameJeore @bl S| < \\ I : : :
Default | »N\O\| =t/ 0 \| |\» 0 0 0 0
RNANANN Q (( N\
Bit ~ Name - Description
\ v g'state description:
7 core_state[8] \04="80" — Standby status.
45
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MIPI Address : 0x06

Address Bit
0x06 oz | b6 | b5 | b4 | b3 | b2 | D1 | DO
Name core_state[7:0]
Defaut | o | o | o | o | o | o [ o | o
Bit Name Description

Core state description:

core_state[8:0] |status

[0,0,0,0,0,0,0,0,1] [Idle
70 core_state[s] [0,0,0,0,0,0,1,0,0] |FreeRun

[0,0,0,0,1,0,0,0,0] [MIPI vedio mode

[0,1,0,0,0,0,0,0,0] [BIST

MIPI Address : 0x1B

A\Q\Qf

Address
0x1B D7 D6 D5 D4 DO
Name i i : '@ \\5\’ otp&w\ﬁ\%’aﬁ&\bﬁ/ -
Default 0 0 0 (> Yo N\ 0
N\ 1~ =\
Bit Name Description
\2®TP fun ab\a\))
1 otp_prog_reg v 0> OTR @ .
\\
’ 1 ="06" & OY\P power, and blow the e-fuse.
N\, 1B 00 P power.
ﬂ\

R

2016/03/03
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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 lock 27="04" — Unlock OTP register.
otp_loc 27="00" — Lock OTP register.
\?
MIPI Address : 0x28 “«\%
Address Bit
0x28 D7 D6 D5 D4 D3 D1 DO
Name - - - - (”\&&@K |&;on sel - -
Default 0 0 0 1 2\ \\\/e/ 0 1
<\\</>\\\\//
Bit Name Descrlptlon
5 K led | 28="31" l powere bI
eco_pelk_edon_sel  log= 35" — E o utJD5 SIgnaI
MIPI Address : 0x29 (\\@x& @\Q
Address 5 Bit
0x29 D7 D6 » ) | D2 D1 DO
Name NN Y)Y - (( \\ Q) res_400
Default | »\Q\ =0/ 0\ \» 0 0 0 0
RN N (( \\ N
Bit ~ Name 7 Description
N o
0 400 g 01" — Only for 400RGBx1280 resolution.
res 9="00" — Other resolution.
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MIPI Address : 0x2D

Address Bit

0x2D D7 D6 D5 p4 | b3 [ D2 | DbD1 | DO
Name - - - VGL_REG_SEL

Default 0 0 0 1 | o | o | o | 1
Bit Name Description

4:0

%

VGL_REG voltage selection.

VGL_REG|=|VGL|-1.

923V \
oo i\
\e)

N1022.0,1] \%

[0,0,0,0,0] -6.000V
[0,0001] -6.283V
[0,0,0,1,0] -6.579V
[0,0,011] -6.875V
[0,0,1,0,0] -7.178V
[0,0,1,0,1] TATOV
[0,0,1,1,0] 7 760v<\((/\
[0,0,1,1,1] BTN\
[0,1,0,0,0] (é&\\‘ N
o001 (7 Paesn)
REoRg \_Jpoarv

o\

L) Poaov

,0,0%O] -10.74V
N[1,0,0,0,1] 11.04V
[1,0,0,1,0] 11.29v
[1,0,0,1,1] 11.62v
[1,0,1,0,0] 11.90Vv
[1,0,1,0,1] 12.19v
[1,0,1,1,0] 12.52v
[1,0,1,1,1] 12.92v
[1,1,0,0,0] 13.18vV
[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] 13.44Vv
[1,1,1,0,1] 13.44V
[1,1,1,1,0] 13.44Vv
[1,1,1,11] 13.44Vv
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MIPI Address : 0x2E

Address Bit
0x2D D7 D6 D5 D4 D3 | D2 | 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] 2.79 MHz
[0,0,0,1] 2.79 MHz
[0,0,1,0] 1.24 MHz
[0,0,1,1] 864.83 kHz \
[0,1,0,0] 621.18 kHz
[0,1,0,1] 508.01 kHz
[0,1,1,0] M473KHz A @
3:0 PWRIC_CLK1 [0.1.1,1] 360.87 kHQ\\\</>
[1,0,0,0] 316 N\
mooa sy, >
noig \\ Jseeshs
OB (3
Yo\ ™ oo
Dogh gt (A
Q Riio — \[w7asxse”
A“@ [1,1,1,1]\\ \ X\\s\%ﬁm
é\x\x @ e
MIPI@%&: 2F @
Address Bit
Ox2F D7 D6 D5 D4 | D3 | D2 | D1 | DO
Name - - - parameter_index
Default 0 0 0 0 | 0 | 0 | 0 | 0
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 | DO
Name LNSW VRES_FIX RES
Default 0 | o | 0 | o 0 0 | 0
Bit Name Description
Display resolution selection.
2:0 RES It do XOR operation with Pin setting.
Display vertical Line decided by
3 VRES_FIX 1:VRES[7:0]
0:RES[2:0] ﬁ\
MIP!I lane swap. (to pin RES do XOR oper \\X
7.4 LNSW It do XOR operation with Pin setting.
' LVDS lane swap. (to pin RES do
It do XOR operation with P|n
vv
MIPI Address : 0x31 N \
Address Bit
0xB1 D7 | D6 | D5 | | D3 | b1 | DO
>
Name ( (V \\v@a)s @\ \\\
Default 1 [ o ] |\\ =\ 1
Bit Name Description
7:0 VRES \\WRGSOM WSH)"S range=0~255.
@ ) X@)
MIPI Addr@Q%x Q
Address
0x32 | D7 D6 | 757 D4 D3 D2 D1 DO
Name | © - STBYB\ BBDNB | 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. \
"
2 Z_LEFT Zig-Zag panel layout type selection. “«\\&\/
\ >
3 ZIGZAG Panel type selection. w&
P de selecti >
) ower mode selection.
54 PWRMD It do XOR operation Wﬁ@\ (
\ \<Ay
MIPI Address : 0X34 fb@ /\\@
Address Bit
0xB4 D7 D6 D4 D3 1 D2 D1 DO
Name - HFRC dffﬁﬁh\\gED EN LEQPw&qn_YéijPOL
Default 1 \ N1\ (M \1 1 0 0
\\\ \ N @ N\ I\
Bit Name Description
~
2 A\(\@)\h@p Set thi@\ﬁ\a@ polarity for external LED driver control.

N

&

Sy

LED_EN

\&&WPOL\\@ PMactive polarity for external LED driver control.
~
N

%e 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 =
enabled.

If DITHER =
disabled.

“0”, only FRC dithering function is

“0”, disable dithering function, H-FRC and FRC are both
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MIPI Address : 0X35

Address Bit
0xB5 D7 D6 D5 D4 D3 D2 D1 | DO
Name PNSW SWDIV |RTERM_EN| LVFMT LVBIT MODE INVSEL
Default 0 0 1 0 0 1 o | o
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.
6-bit / 8-bit input select for
3 LVBIT It do XOR operation Wlt
8-bit input for &DS mode. v
4 LVEMT It do XO ekation P settlng \g&
5 RTREM_EN dlsenable/ \on)(only for LVDS)
polarity
! PNSW do R operaﬂcﬁ%
\® % \D
MIPI Address @ (\\%
Address :
0x36 D7 | D6 | D5 D4 D3 D2 | DI | DO
Name N SNJJ - BLK_SW GOA_MODE
Default [\ 0 1 \X\0 0 0 o [ o | 1
Y 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 D5 | D4 D3 | D2 | b1 | DO
Name goa_sel dummy_sel
Default 0 0 0 | 0 o | o | o | o
Bit Name Description
5:4 goa_sel goa vendor select
ckv pre-dummy select
dummy_sel[0000] :all
3:0 dummy_sel dummy_sel[0001] :1 clk

dummy_sel[0010] :2 clk

dummy_sel[0010] :15 clk

MIPI Address : 0X3D

Address Bit
0XB3 D7 D6 D5 D4 D3 D2 D1 DO
Name - VCOMNSERL] - NZARN - |programmed
Default 0 0 0/~ N AN N\ 1 1 1
~— A%
\ o )
Bit Name Description
0 programmed @%@ed=l, (@) %rword
“\ ¢ (@
4 \ *K)M 'S L@Wasswcrd.
\>\QJJ
MIPI AQ@R&X& Q
Address :
0XB3 D7 D6, 7 D5 D4 D3 D2 D1 DO
Name - N cmd_sel - - - - if_sel
Default 0 0 0 1 1 0 1 0
Bit Name Description
MIPI/LVDS I/F selection.
0 it sel It do XOR operation with Pin setting.
= if sel =1, MIPI I/F.
if sel =0, LVDS I/F.
3-wire/12C selection.
5 cmd_sel It do XOR_operatl_on with Pin setting.
cmd_sel =0, 3-wire.
cmd sel =1, 12C.
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MIPI Address : 0X41

Address Bit
0x44 oz | pbe | b5 | b4 | b3 | D2 | DL | DO
Name VCOM_SEL[7:0]
Defaut | o | 1 | o [ 1 | 1 | 1 | 1 | o
Bit Name Description
The register is defines vender id for customer.
[0,00,0,0,00,0] |-0.205V
[0,00,0,0,00,1] |-0.217V
[0,00,0,0,0,,0] |-0.230V \?
[0,0,0,0,00,1,1] [-0.243V \
[0,00,0,0,1,00] |-0.256V
-13mv/step
70 VCOM_SEL [0,1,0,1,1,1,0,0] |-1.400V A<
[01,01,11,01] [-1.413V \K/\

[01,0111,1,0]

[0101111,

\

TN
N >
1amuistep

T (

1&1@% 0
L N

350

MIPI Address : ox%(\% /\%\)v

Address Bit
0x44 D3 D2 D1 DO
Name \ \ﬁklM VDQ;I\[‘A\@]\\ \\ - - - - -
Default N\ © | \\\\f\\ 0 1 0 0 0
N\ \
Bit Name Description
Internal power supply for logic circuits.
[0,0,0] 1.768V
[0,0,1] 1.693V
[0,1,0] 1.615V
7:5 TRIM_VDD18 [0.11] 1.536V
[1,0,0] 1.842v
[1,0,1] 1.917v
[1,1,0] 1.989Vv
[1,1,1] 2.062V
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MIPI Address : 0x47

Address Bit
0x47 D7 D6 D5 D4 | b3 | D2 ] D1 | Do
Name - - - VGH_S[4:0]
Default 0 0 0 1 | o [ 1 ] 0 | o
Bit Name Description

VGH voltage selection.

[0,0,0,0,0] 7.559V

[0,0,0,0,1] 8.061V

[0,0,0,1,0] 8.657V \?

[0,0,0,1,1] 9.054V \

[0,0,1,0,0] 9.350V

[0,0,1,0,1] 9.647V

[0,0,1,1,0] 9.946V A< @

[0,0,1,1,1] 10.241V “K/\

[0,1,0,0,0] 10. N\ %

01001 1\1\43\\/\\\\>

1000\ |02 %

o) N (3

12.91)/;%\\

4:0

Hox2,
0152

Tb,l,l,l,O]

RN\
BN

EEE N

N4

vy \

14.09v

%

) 14,26V
500,101 1426V
>[l,0,0,l,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
[1,1,0,1,1] 14.26V
[1,1,1,0,0] 14.26V
[1,1,1,0,1] 14.26V
[1,1,1,1,0] 14.26V
[1,1,1,1,1] 14.26V
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MIPI Address : 0x48

Address Bit
0x48 b7 D6 D5 D4 [ b3 [ D2 | D1 [ Do
Name ~ - - VGL_S[4:0]
Default 0 1 1 0 | 0 | 1 | 1 | o
Bit Name Description

VGL voltage selection.

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

[0,0001] -9.61V

[0,0,0,1,0] -9.94V \?

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

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

[0,0.1,01] -10.92V

[0,0,1,1,0] -11.24v A< @

[0,0,1,1,1] -11.57V \\ﬂ/\

[0,1,0,0,0] N“\ %

01001 {2\

Lot \\ [se ®

4:0

%

oK)

]
Y87V (

-13.2

Hox2,
X5

Tb,l,l,l,O]

EEE N

N

vy \

-14.00vV

W) -14.00V
500,101 -14.00v
>[1,0,0,l,1] -14.00V
[1,0,1,0,0] -14.00V
[1,0,1,0,1] -14.00V
[1,0,1,1,0] -14.00V
[1,0,1,1,1] -14.00V
[1,1,0,0,0] -14.00V
[1,1,0,0,1] -14.00V
[1,1,0,1,0] -14.00V
[1,1,0,1,1] -14.00V
[1,1,1,0,0] -14.00V
[1,1,1,0,1] -14.00V
[1,1,1,1,0] -14.00V
[1,1,1,1,1] -14.00V

BN N\
Sreay
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MIPI Address : OX4E

Address Bit
Ox4E D7 6 | b5 | b4 | b3 | 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

[0,0,0,0,0,0,1] 4997V

4,997V

[0,1,0,1,0,0,1] 4.997V

[0,1,0,1,0,0,1] 4.979V

[0,1,0,1,0,1,1] 4.961V

[0,1,0,1,1,0,0] 4,943V A<

[0,1,0,1,1,0,1] 4.925V \\ﬂ/\

[0,1,0,1,1,1,0] 4

6:0 VNLVLH_SEL ﬁ@k\ %@
S o

ame =NV

\
SN
A

Q (LN LI\ 3 488V
§W 1 [3470v
N

293

2016/03/03 57 Rev. 0.6




fitipower Preliminary EK79030

MIPI Address : Ox4F

Address Bit
Ox4F D7 6 | b5 | b4 | b3 | D2 | D1 | Do
Name - VPLVLH_SEL[6:0]
Default 0 1 | o [ 1 | o | o ] 0 | o
Bit Name Description

GAMH voltage selection.
[0,0,0,0,0,0,0] -4.997V

[0,0,0,0,0,0,1] -4.997V

: -4,997V
[0,1,0,1,0,0,1] -4.997V &
[0,1,0,1,0,0,1] -4.989V
[0,1,0,1,0,1,1] -4.971V %
[0,1,0,1,1,0,0] -4.953V A< @
[0,1,0,1,1,0,1] -4.935V \K/\ %
0101110 | 4BON\N
6:0 VPLVLH_SEL [0,1,0,1’1’1’1]/\_\@99‘0\\\> %%
| pan
ﬁw}\@ -4.48%\\
&N@ ol P
@ 10010123 \ iy
&\Q K N\Rper

Q [N LN 3508V
§W 1 |-3490v
N

293
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MIPI Address : 0X53

11. GP_10:
12. GP_11:
13. GP_12

Address Bit
0x53 D7 D6 D5 D4 | b3 | D2 | Dbp1 | 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 lev .
6. GP_05: Setting gamma positive voltage for 3
7. GP_06: Setting gamma positive voltage .
8. GP_07: Ge
9. GP_08:
10. GP_09

4:0

PN

Positive gamma
correction

§\Q®

\

defi a,g\f ows
)~

[O,Q.Q@JN 67V
Q [%,Om \/2.914v
§Q\M 2,962V
[00°L0,0] 3010V
[1,1,0,1,1] 4109V
[1,1,1,0,0] 4157V
[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 : 0X54

Address Bit
0x54 D7 D6 D5 D4 p3 | b2 | b1 | DO
Name - Negative gamma correction
Default 0 0 0 0 o | o [ o | o
Bit Name Description
For normal black type.
1. GN_00: Setting gamma negative voltage for level 255 .
2. GN_01: Setting gamma negative voltage for level 253 .
3. GN_02: Setting gamma negative voltage for level 250
4. GN_03: Setting gamma negative voltage for level 246
5. GN_04: Setting gamma negative voltage for le
6. GN_O05:
7. GN_06:
8. GN_O07:
9. GN_08:
10. GN_09
11. GN_10
12. GN_11
13. GN_12
4:0 Negative gamma

PN

Q

correction

Q@

\

[O,Q.Q@JN P67V

N [%,Om \/ -2.914V
§Q\M -2.962V
@0}1,0,0] -3.010V
[1,1,0,1,1] -4.109V
[1,1,1,0,0] -4.157V
[1,1,1,0,1] -4.204V
[1,1,1,1,0] -4.252V
[1.1,1,11] -4.300V
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MIPI Address : 0X55

PN

2
0.5
@2/~
/N

Address Bit
0x55 D7 | D6 D5 | b4 | b3 | p2 | b1 | DO
Name - gstv
Defaut | 0o [ o0 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 STV 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 :
8. gstv4_fall : Setting time between Hsyn P ling.
Note : range of adjustment 0~31*s
Hsync ]%[
e ___ o0 0
ise[5:0]
5:0 gstv %

IR
-

@;{@ % gstv2_fall{5:0]

N ) <
00 F 1F 00
) gstv3_risef5:0] gstv3_fallf5:0]

v 00| TaF 1 ”1 00

gstv4_rise[5:0] gstv4_fali[5:0]

< >
< » < >

00 1F 1F 00
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MIPI Address : 0X56

. gckv8_rise: $

CKv4 ___

CKV5

CKV6

CKV7 ___

CKVS

Address Bit
0x56 D7 | D6 D5 | b4 | b3 | p2 | b1 | DO
Name - gckv
Defaut | 0o [ o0 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 falling.
5. gckv3_rise: Setting time between Hsync and GIP.C i
6. gckv3_fall : Setting time between Hsync and GtF
7. gckv4_rise: Setting time between Hsync ard-G
8. gckv4_fall : Setting time between Hsynea
9. gckvb_rise: Setting time between €" ¢ hG&IP CKV5 rising.
10. gckvb_fall : Setting time betweenHgyntan > CKV5 falling.
11. gckv6_rise: (\\ r .
12. gckv6_fall : BN \\ .
13. gckv7_rise: H 2
14. gckv7_fall :

gekV\irse[&0] gekvl ifall[5:0]
1F 1F 00
gekv2: rise[5:0] gekv2: fall[5:0]
oof~  TjaF 1T Moo
gckv3i rise[5:0] gckv3_ifall[5:0]
0¥ i 1F[ 00
gekv4i rise[5:0] gckvai fall[5:0]
0| ZjF f12 D )
gekvs irise[5:0] gcekv ifall[5:0]
o0 [ ”iiF 1Fi* 00
gekve irise[5:0] gckvé: fall[5:0]
w0 >1F 00
gekv7irise[5:0] gekv7_ifall[5:0]
00 {PyiF >0
gekv; rise[5:0] gckva; fall[5:0]
00 | < > 1F 1F )< > 00
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MIPI Address : 0X57

Address Bit
0x57 D7 | D6 D5 | b4 | p3 | p2 | D1 DO
Name - grst
Defaut | 0o [ o0 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 fal
5. grst3_rise: Setting time between Hsync and GIP R )
6. grst3_fall : Setting time between Hsync and Gl :
7. grst4_rise: Setting time between Hsync and ing:
8. grst4_fall : Setting time between Hsync ing.
Note : range of adjustment 0~31*s
Hsync
me | & |00l
'\\ :0] 0]
5:0 grst Q) e QO %0
RST _ /rst ré%{]) % grst2_fallk5:0]
QNI T Ol
00 F 1F 00
x “\ 2 _ <’\\ ) grst3_risef5:0] grst3_fallf5:0]
\k \\\Dv o0 [ gt 1] > 00
RS — grst4_risef5:0] grst4_fali[5:0]
=V . PR
00} T 1F " 00
x< G-
Ek
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MIPI Address : 0X58

Address Bit
0x58 o7 | pbe | bs | b4 | b3 | D2 | D1 DO
Name GFLC
Default o | o | o | o | 1 | o | o 0
Bit Name Description
GFLC : flc toggle frequency select
Note : range of adjustment 1~255 Frame , O is diable X
vame Il ;%SV !
‘1 Frame 1 Frame Q%
7:0 GFLC D -
FLC \@ \<‘ A
GFLC[7:0] = 0x01 FN ’ N
FLC i N
GFLC[7:0] = 0x02 (\\§ \ 3 Frame X<)3%e .
FLC @\/ N 5 ®
GFLC[7:0] = Ox /\

- W@”

MIPI Address : OX5E (\“\@$

Address : : Bit
Ox5E D7 D5 | 7D47 D2 D1 DO
Name | Q). WS en AN - -
Default [~ AN\ (. o 0 0 1 1
2NN N N\ )
Bit | Name e Description
\ » \ 'Sburce EQ
6 nchg_cs_en 0 : Disable
1: Enable
MIPI Address : 0X60
Address Bit
0x60 D7 | D6 | 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 [011] 1.539v
[1,0,0] 1.834v
[1,0,1] 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 D2 | b1 | DO
Name lan_sel -
Default 0 o | o 0 0 1 | 1 ] o
Bit Name Description
65 lan | MIPI lane number selection
: an_se It do XOR operation with Pin setting.
MIPI Address : 0X65 A\W
Address Bit
0X65 D7 | b6 | D5 | D4 D3 D2 | b1 | DO
Name goa_updn (/ \\ -V
Default o | o | o | o 1 AR N o | o
SN\ W
Bit Name Description
GIP signal Scan dire% N O@
3 goa_updn 1: Forward
0: Backward (_(_\ A \<>\\'
NU) e \)}\
MIPI Address : 0X67 A@ ((\
Address Bit
0x67 D7 | D6 | D5 | D4 D3 D2 | DI | DO
Name A\ \phage\~ N@AW) ckv_width
Default 1 0O\ ¥ 0o AN )\~0 o | 1 | o
NGNS NN
Bit | ~ Name : - Description
x \% Qcky phase select.
00] : 2phase
\ 001] : 2phase
hase[0010] : 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
Hyne [0 I I 1
3:0 ckv_width e
CKV __ ]
CKV
CKV ___
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MIPI Address : 0X68

Address Bit
0x68 D7 | b6 | D5 | D4 D3 | b2 | b1 | 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_revi[1111] : 16sets K %
sync -—-—- Q
A RN Il QQ\N \g I~
J ‘ ‘ckvib\ks ,_reyl[o0! y? ‘\«‘Q&eﬂ? 7]’
74 ckv_blksw_revl Vo t\g\’/?\sr\, ,,,,‘:""’ Ui
CKv2 ___ ‘ o] < N t\<,, hl S O IV S S I
S T i
cKv3 ___ \ ] > ) WI\*/"”""‘Q 1 S T O O
CKv4 __ ‘ </> / “”ML,, ,,<77‘r777777771¥ JE D N
o AN O
exve ___ (RN AENNGENY4anppil
’\> ) A g | S
CKV7 ” ”“ —~> ‘ \ S“ML,,,,,,,,‘ [
\./ — \\,/— { R S A |
CKV! ’\ ‘ N V/ "“"”L,,,,,,,,‘ L
iStal een the risi &\} the rising edge of stvl
x ang\ stvsp_dis|l
3:0 flc_trans_stv ‘§> raffs. stvsp_gi :
((\ flc_tran iS[LT1]715line
T N
MIPI Address - (X
Address | > - Bit
0x69 D7 D6 | D5 | D4 D3 | D2 | DI | DO
Name sttt flc_stag_trans_stvsp_dis
Defaut | o [ o M 1 | o0 o | 1 | 1 | 1
Bit Name Description
stv width.
stv_width [0000] : 1line
stv_width [0001] : 2line
stv_width [1111] : 16line
Hsync . . .
7:4 stv_width T
STV __ ]
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] : 1llime
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MIPI Address : 0X6A

ckv_blkpulse_stv_rise_dis[0001] : 1line

ckv_blkpulse_stv_rise_dis[1111] : 15line

Address Bit
0x6A D7 | b6 | D5 | D4 D3 | b2 | b1 | 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
74 ckv_blkpulse_stv_rise_dis

distance between the falling edge of ckv xon

Wf stvl

ckv_blkpulse_stv_fall_dis[0000] : Oline
3:0 ckv_blkpulse_stv_fall_dis |ckv_blkpulse_stv_fall_dis[0001] : 1line
ckv_blkpulse_stv_fall_dis[1111}7I5 %
GIP timing \>
Hsync --- S $
TJJJ—J—J—J—J—J_D@BR%M—&
, cl puige
STV1I (\ NS ~C
J A~
sTv2 \49<O(k> Ql\ <:\>/ .
3 <° \I = !
N o [
VCK1 f§§\\? QA C \)) |
N N ckv. ulse istv_fall_dis
ek ) D\LJMI <<\ QJ | | kv blkpulse stv_fall_d
//: N
% RED % | |
ANg | |
- [ o | |
VCK6 [ ouw | |
VCK7 [ ouw | |
vCK8 [ ou] | |
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MIPI Address : 0X6B

Address Bit
0x6B D7 | b6 | D5 | D4 D3 | b2 | b1 | 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
74 eq_fall %0001] +0.5us

0010] : 1us

[1111): 7.5us A\W

eq time select for rising edge \
[0000] : disable \\\
) . [0001] : 0.5us
3:0 eq_rise [0010] : 1us
[1111] : 7.5us &@

e [
< @ Cg@ N (39
srvacky AR \ !

LN
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MIPI Address : 0X6C

Address Bit
0x6C D7 D6 D5 | D4 D3 D2 D1 DO
Name |dummy_en|flc_stag_en|ckv_blkpulse_stagger_sel|ckv_blkpulse_phase_sel|ckv_blkpulse_en|ckv_blksw_logic|stv_ckv_select
Default 0 0 0 | 0 1 0 0 0
Bit Name Description
7 dummy_en ckv pre-dummy
the relation between flcl and flc2
6 flc_stag_en 0 : not stagger
1 : stagger \
stagger time select for ckv blanking xon \'l
[00] : disable
5:4 ckv_blkpulse_stagger_sel|[01] : 0.5u
[10]: 1u
[11]:1.5u
stagger phase select for ¢
3 ckv_blkpulse_phase_sel |0 : 2 phase M
1: 4 phase
when ckv stops \%v xon at bla
2 ckv_blkpulse_en 0 : disable
1: enablq?%
ckv logic \When ckstdps at blanKi g
1 ckv_blksw_logic 0
o s N0
latien betwee nd
0 stv_ckv_sel \\Q lap W

agger (>

MIPI Addre;@%\@sww <\\

Address »
0x6D D6 | D5 D4 D3 D2 | D1 DO
Name \ \> - \ \\ sft_goe_scale sft_goe_drct stv_ckv_sft
Default | o 0 0 0 o | o 1
Bit Name Description
sft_dat scale
4 sft_goe_scale 0: 8*osc_clk
1:24*o0sc _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 0 0 1
Bit Name Description
set Gate clock falling location depend on DE rising or DE falling in MIPI
mode.
4 de_edge_sel 0 : Rising
1: Falling
learning H line length and V line numbers from TX, o %\\KC%ES
setting value.
5 hv_learn 0:Non-Learning
1: Learning
\V
MIPI Address : 0X74 f \<\
Address Bit
0x74 b7 [ b6 | D5 D4 | b1 DO
Name : pipi (§ip_hss\ser N \\(W
Default o | o ] (( \\LJ) >N N [ o 0
/\ \ ) NSNS
Bit Name Descrlptlon
\Q feférence H sy ulge from TX in MIPI mode.
4 m|p|_g|p_hss ble
\1\ nable
O% X@v
MIPI Addre;ss;@
Address »
ox77 | D7 | D6 | D5 D4 D3 | D2 | D1 DO
Name |\ < BN - CLK_SEL VGL | -
Default o | o Y\ o 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 | b3 | D2 ] D1 | Do
Name - - - VGH_REG_SEL[4:0]
Default 0 1 0 o | o [ 1 ] 1 | 1
Bit Name Description

VGH_REG voltage selection.

[0,0,0,0,0] 1417V

[0,0,0,0,1] 1417V

[0,0,0,1,0] 1417V \?

[0,0,0,1,1] 1417V \

[0,0,1,0,0] 1417V

[0,0,1,0,1] 1417V

[0,0,1,1,0] 14.17V A< @

[0,0,1,1,1] 1417V \K/\

[0,1,0,0,0] 14. N\ %

01001 ~JRaNN,

1010 \\ |1 ®

A1)

ahov (

13865\

Hox2,
)

Tb,l,l,l,O]

A o\
BN

o

4o 12.85V
o) 12,54V
\30\40,1,0] 12.25V
TL,0.0,L,1] 12,07V
[1,0,1,0,0] 11.80V
[1,0,1,0,1] 1154V
[1,0,1,1,0] 11.20v
[1,0,1,1,1] 11.06V
[1,1,0,0,0] 10.76V
[1,1,0,0,1] 1057V
[1,1,0,1,0] 10.28V
[1,1,0,1,1] 10,03V
[1,1,1,0,0] 9.78V
[1,1,1,0,1] 954V
[1,1,1,1,0] 9.27V
[1,1,1,1,1] 9.06V

2016/03/03

71

Rev. 0.6




fitipower

Preliminary EK79030

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.
\y
MIPI Address : OXFA A \%
Address Bit
OXFA b7z | b6 | b5 | b4 | D3 | D2 [ D1 DO
Name Vender ID /\\/
Default o | o [ 1 | o | N\ W o 1
NN <
Bit Name Description
7:0 Vender ID The reglste%w for cus&%\\y

2016/03/03
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9.4.2 Function truth table

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

LNSW][1:0] do XOR operation.(MIPI I/F)

\

To Tcon MIPI Lane Mapping
LNSW[1] | LNSW[O] | DO(PAD) | D1(PAD) | CLK(PAD) | D2(PAD) | D3(PAD)
0 0 D3 D2 CLK D1 _ODRN
0 1 D3 DO CLK p1 [\ e\ Y
1 0 DO D1 CLK D2 D3
1 1 D2 D1 CLK AN\ )) BF

LNSW][1:0] do XOR operation.(LVDS I/F)

A\ o

%

To Tcon LVDS Lane Mapping
L?§¥vla[)3] "('E‘%VI‘D’)[Z] LNSW[1] | LNSW[0] | DO(PAD) | D1(PAD) | CLK(PAD) | D2(PAD) | D3(PAD)
0 0 P72 A D3 B €k D1 DO
0 0 PRRNWNSZAN D3 /P \ CL D2 D1 DO
0 0 1 0 DO D1 CLK D2 D3
0 0 @\ QAloe~\J b1 D2 CLK D3
0 1NN ) O 0 < RNN\ckx ) DO D1 D2 D3
0 ASANS X/ 1 \\ BAK D3 D2 D1 DO
0 NN\ 1 J (X Y b3 D2 D1 DO CLK
e NN O 1 N\ ) DO D1 D2 D3 CLK
N2\ 0¥ o N\ 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) 1 1 5
RES[1] 0 0 0 Display resolution selection.
(pin) 0 1 1
To TCON RES[2:0] = 000, 400RGBx1280/480RGBx1280.
RES[1] :) 1 0 1
(reg) 1 1 5
RES[0] 0 0 0
(pin) :) 0 1 1
To TCON
RESI0] 1 0 1
(re9) 1 1 5
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STBYB do XOR operation.

L . Truth table
Combination Logic o REE o — To Tcon
LANE[1]_STBY 0 0 0 STBYB mode selection.
(pin 0 1 1
b To TCON STBYB =0, STBYB mode.
STBYB 1 0 1
9 1 1 0 STBYB = 1, Normal Display mode.
BIST do XOR operation. m\
L . Truth table
Combination Logic =T FEE s To Tcon
LANE[0]_BISTB 0 0 0 N
(vin) oTeON 0 1 1 ST pattern select.
‘(3r|eSgT) i 0 1 % Normal Operation
1 l %\\/
PWRMD do XOR operation. = (\ QA @
L . Truth table
Combination Logic = e e To Tcon
PMODE[0] 9 \\O/K - 0 K\ ‘Q\ }’% mode selection.
o Oy AN N
Lo [T TRl oo yepen s
reg . .
1/\\\% ) © PWRMDI1:0] = 01, VSP/VSN: External.
0 0 VGH/VGL: Charge pump.
ey 5 NN 1 PWRMDIL:0] = 10, VSP/VSN: JD5001/2.
] TCON VGH/VGL: Charge pump.
PW(fgg)D[ll N \ 1 0 1 PWRMD[1:0] = 11, VSP/VSN: External.
VGH/VGL: External.
22\ QN Y) 1 0
N \w
PNSW do XOR operation.
L . Truth table
Combination Logic BIN REG ToT To Tcon
o Tcon
PNSW 0 0 0
(pin) 0 1 1 MIPI Lane polarity swap.
PNSW To TCON PNSW = 0, P/N polarity swap.
e 1 0 1 PNSW = 1, Normal.
9 1 1 0
LVBIT do XOR operation.
L . Truth table
Combination Logic . e T To Tcon
o Tcon
LVBIT 0 Y 0
(pin) 0 1 1 6-bit / 8-bit input select for LVDS mode.
LVBIT To TCON LVBIT = 0, 6-bit.
1 0 1 LVBIT = 1, 8-bit.
9 1 1 0
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LVFMT do XOR operation.
L . Truth table
Combination Logic To Tcon
PIN REG To Tcon
LVEMT 0 0 0 N
(pin) 0 1 1 8-bit input format select for LVDS mode.
To TCON LVFMT = 0, JEIDA format.
LVFMT 1 0 1 LVFMT = 1, VESA format.
(reg)
1 1 0
lan_sel do XOR operation. Q
L . Truth table
Combination Logic To Tcon
PIN REG To Tcon
N>
LANEO_BI 0 0 0 \\g
STB(pi j
" ToTeoN - . ! MIP er sglection
lan_sel[0] 1 0 1 .
re9) 1 1 0
lal Ap= 10, MIPI 3 lane.
LANE1_ST 0 0 A’\\
BYB(pin) 0 1 RS \ Nersel1:0] = #MIPI 4 lane.
To TCON
lan_sel[1] 1 0 1 ‘ Q
(e 0 O
1 X

S

2016/03/03
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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 (1255/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.

The XON function has debounce protection circuit. X drop on VDD is less than 20us
(EX: induced by ESD pulse), the XON function wi DD voltage level is less than 1.7V.

«$ o

XON trigger >
signal

————— 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

VCPIN T '
64t01 V0255

selector

VCP/IN 2

64101 4 >————» V0253

selector

VCP/N 3

64101 4 >——— V0250 Yi\y
selector

VCPIN4
64101 YV OR46

selector

VCPIN5
64101 V0240

selector 9
VCP/N 6 4
64101 A\ 2

selector

e

64t01

selector
] D
VCP/N 8
64101 V0208

selector

¢

[THE

VCP/N 9
64101 V0176
selector

VCPIN 10

6401 4 >———————» V0128

selector

%,

VCP/N 11

6401 4 >——» V080

selector

[T~ AL

VCPIN 12

6401 4 > V048

selector

VCPIN 13

64t01 4 >————— VO30

selector

VCPIN 14

6401 4 >—————— V022

selector

VCPIN 15

64t01 4 >————— V014

selector

VCP/N 16

6401 4>—> VvO8

selector

VCPIN 17

64101 4 >——» VO4

selector

VCP/N 18

64t01 4>—> VvO2

selector

VCPIN 19

64t01 4 >————— VOO

selector '

VSSRC

2016/03/03 78 Rev. 0.6




fitipower Preliminary EK79030

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.

PGMA19
PGMA18 -
PGMA17 - -
PGMALS Positive gamma curve
PGMA15 -
PGMA14 -
PGMA13 -
PGMA12 -
PGMA1l -
PGMA10 -
PGMA9 -
PGMAS8 -
PGMA7 -
PGMAG -
PGMAS5 -
PGMA4 -
PGMA3 -
PGMA2 -
PGMA1

5(3/ 100 N 150 200 250
AN YT (C

50 100 150 200 250

NGMA1 ! ! ! ! !
NGMA2 -
NGMA3
g NGMA4 -
NGMAS5 -
NGMAG6 -
NGMA7 -
NGMAS8 -
NGMA9 -
NGMA10 -
NGMA11l -
NGMA12 -
NGMA13 -
NGMA14 -
NGMAIS - Negative gamma curve
NGMA16 -
NGMA17 -
NGMA18 -
NGMA19

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 V
VDDIO
Power input VDD 25 - a ‘3\@ V
VSP voltage VSP 45 - \%
NN\
VSN voltage VSN -4.5 -\ \\\&-6 \Y;
VOTP power VOTP - - \%
oTe AN |
Operating Temperature -20 ( \ 85 C (D)
Note :(1) Do not let condensation for low temperature
Table 12.1: um rati
12.2 Typical operating condition
Spec.
Parameter Symbol . Unit Note
Min. Typ. Max.
A N\
VDD voltage VDD @ ( A\{% 3,3\\ \ » \Y Digital supply voltage
\J a4
VDDP voltage VDRP\N\ \ A\ /\gS k o> - V Analog supply voltage
VDDIO voltage m\\\\ A - 3 \&_ﬁ&\\)) - V I/O Power supply voltage
N
VOTP voltag@</3\w) <<\ % - V Programming voltage
VSP VSP m \ ) 5.0 6 \Y VSP voltage
A%
vaRvoRag ¥ veN e\ j 5.0 -6 Vv VSN voltage
VGI\-t\@Ita VGH 9.3 - 18 \V; VGH voltage
VGL v\o>ltage VGL M -16 - -6.7 Vi VGL voltage

2016/03/03
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12.3 DC electrical characteristics

(Test condition: VCI=1.6~3.6V, TA=-20"C~+85C,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 0.2xVvVDDIO | V
Input Leakage Current lleak (-1) (+1) MA
VGL_REG2 output voltage VGL_REG2 « 8D Vv
VGMP output voltage VGMP A\\v \@ v
VGMN output voltage VGMN \V\ \\& TBD \Y,
VCI1 output voltage VC@? \\ N TBD \Y,
VGL output voltage A@\é\/(» -16 -6 V
VGH output voltage R P \\Q—\Q) /} 19 \%
VCL output voltage QL ( wer //Q\%?{J? 2.4 -3 \Y;
VOM output voltage ((\ AN VCOM \{%\\M -1.48 -0.2 \Y;
Input terminal resistance ((\) M) > @D \ \\ 100 ohm
2SSt (N2
Source output level deviati ydode = 15 ~ INTZ TBD mv
ode = 208\240 [\
‘@raycgde\s\ﬁ:%}%// TBD mV
Graycoge =
&xi % g " e - TBD mv
\Vg
Sour ff eviati aycgde =15~ 31 i
K wde 208 ~ 240 78D mv
\|>aycode =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
Vor, max y v VoH, max
LP-TX LP-RX
Output High Inout High
Vormin = Yl.. IPEEHIO
LP-CD LP- RX ViH,MIN
Input High Threshold
Region
A
VIHCDMIN eeeeeecscccccncccccccccdommmmnnmesmendent | (|  ecegececccce..
LP-CD s
Threshold Input Low HS. RX
VILCD,MAX cececccroccccccocacacns Region Input Rang
VoL max - ces LP-CD
LP-TX Input Lo ¥
GND Output Low VoL
VoLmn = T )L y _
2016/03/03 Low Powerggeeiver
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13. AC CHARACTERISTICS

13.1 MIPI AC characteristics

=VIH(min)
VIL{max)

IOCOCTOE!

A

L{max)
—— —

Clock Lane

Dp/Dn

TEUI

Disconnect
/ Terminator

« TeLkposT

— [ Teikaiss

/

—TciksETTLE—

[ TeikTERER P

Data Lane

/

/

T
—

]
|
/1
|
i

f*TeikzEro >t

[T kTRAIL

Disconnect
/ Terminator

THsExIT Tiex

TeLks

TeLkpre—]

Bl Tipx—*{#Tusrrepare®]

2O

Dp/Dn

“VIH(min) \

Al

“Vrzrier(Max)

—Ths-skP—>

CLK

KOG

—TLex—

DOCDOO0N

T Hs-prEPARE*— T HSZERO

THS—SYNC

Terminat

Disconnect
inator /_//_

R
T

'_; Y

[+ Tosmerimen—

—ThaseTTLE—>

Figure 13.1: Sy& the&mﬂ lane bet\/\/&}%@mmlssmn and low-power mode
RE/9.00 0008801000888V BAVH

Limaxh

LP-11 |
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To-TermEN — L—
LP-01

v 4

LP-00

—THssETTLE—

Capture
157 Data Bit

CoCOED000d DOOOOQC’_:Z

ie—THsskp— LP=11

[+ TreoT|

=—Tha TRAIL—

Teor

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 - 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 i ns
CLK-POST transitioned to LP Mode. Interval is defined as the period from (ForD >
the end of Tus.traiL to the beginning of Tcik-tralIL-
A N
Time that the HS clock shall be driven by the \ \
Tcik-PRE transmitter prior to any associated Data Lane 8 - ns
beginning the transition from LP to HS mode. <\
Aa\ &
Time interval during which the HS receiver s
TcLk-SETTLE ignore any Clock Lane HS transmons st - 300 ns
beginning of Tcik-pre. O
.
Time for the Clock Lane r elv .
ime for Dn to
TCLK-TERM-EN termination, startlng fr tlm reach VTERM-EN - 38 ns
VL MAX-
Time inte he HSr
THs-seTTLE |gnore S transm m the 85 ns + 6*UI - [145ns + 10*Ul| ns
Teor \«%&om start of TH@ MRA'L period to start of LP-11 ) ) 105ns+48*UI )
é tal
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
Ts-PrePARE Thsprepare + 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-RaL payload data bit of a HS transmission burst 60 + 4*Ul ) ) ns
Trpx Length of any Low-Power state period 50 - - ns
Ratio Ty px Ratio of Tipxvaster)/ TLps(sLave) between Master and Slave side 2/3 - 3/2 -
TraGeET Time to drive LP-00 by new TX 5*T px ns
Ttaco Time to drive LP-00 after Turnaround Request 4*T  px ns
Tta-surRE 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
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13.3 LVDS mode AC electrical characteristics

Spec. . "
Parameter Symbol - Unit Condition
Min. Typ. Max.
Clock frequency Recik 30 - TBD MHz | Refertoinputtiming table for
each display resolution
[VID| = 200mV
Input data skew margin Trskm 500 - - ps RxVCM = 1.2V
RXFCLK = 81MHz
Clock high time Tuve - 4/(7* Rucix) - A0S\
Clock low time Trver - 3/(7* RxFCLK) - /)“ \&% D
PLL wake-up time TenpLL L}g\/

Table 13.1: LVDS mode AC elect ?F@c%ﬁég

%A 1/R xFCLK /\ / .
CLKP N N\ -
CLKN [N \\/
T e\ \ M%{QV .
y
DxP/N
A@
¢ \ N)
A\X w e -
VD nPLL
\ Internal %
Clock \S
CLK J
DATA [ — - [ 4{ }_{ }7 [ [ [—
RsposL(min) —y = /. L
/,’I : Ideal Strobe Position .
%Z TrRsRM TFsw Trsrwm S
Ideal TX‘PuIse Position Ideal TX Pul_;,e Position
Figure 13.3: LVDS figure
Parameter Symbol Min. Typ. Max. Units Condition
Modulation Frequency SSCwr 23 - 93 KHz
Modulation Rate SSCwur - +3 %
Table 12.2: SSC table
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13.4 Source output timing (SOUT961 ~ SOUT2400, SDUMY)

9% . 9% Measure point
l R/5 R/5 R/5 R/5 R/5
ANV
C/5 C/5 C/5 C/5 C/5
1% 1% ‘
Trso Tfso &\
Spec.
Parameter Symbol Condition Min. Tvp. Mox Unit
Source driver rising time Trso " P \@Q)} -0 - TBD us
Source driver falling time Tfs“ < TBD~ //\\v - TBD Us

Tat@%@}y\ée output B \Kx\/

Panel control signal output (GOUT 1]~% , GO F% 2])
VGH @ . @
0% ﬁ Measure r\ﬁ
5 R/5 R/5 R/5
% %; \;W
@ C/5 C/5 C/5 C/5 C/5
0

Y

Trco
o - Spec.
Parameter Symbo Condition Unit
¥ Min. Typ. Max
Panel control signal rising time Trcout TBD - - TBD V53
Panel control signal falling time Ticourt TBD - - TBD S

Table 13.4: GOA output timing
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13.5 Serial interface characteristics

cB——\ T e

Tsac Teso
«—>

Y

\ A

THWD \ g TLWD
SCL 2 A —

A
¥

SDA d \ o\

TDIST TDIHT H
Figure 13.4: Serial interfacew s

Spec
Parameter Symbol Conditions = Unit
Min. Typ. Max
CSB assertion to first clock edge //%&\\ v <\<<-\2K<2/0? - - ns
. ~’
CSB deassertion frome last clock edge ﬁ%\\ T}}& /\\ \\ :)\\1\26 - - ns
CSB next control enable g\\/l% Ve b\\)) 200 - - ns
sCLperiod time 2 \JL [~ T | &7 200 - : ns

SCL high period tqm%\\? \ = m\\ \\/ 100 - - ns

SCL low pef;om\e\\ (@J\l\\ng) 100 - - ns

SDA mpt@@%ﬁx{\set\@p\t}me @ Q@Qm 50 - - ns
SDA/E@&{\\Q&JPR% time X\ \ ))\X TomT 50 - - ns

ST
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13.6 Tfming 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)

x\&\?

Parameter

Symbol

Spec.

Conditions

Min.

Typ.

Max

Unit

Reset low pulse width

Trst P

20

Us

2016/03/03
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14. PIN ASSIGNMENT (IC FACE VIEW)

14.1 Pad sequence

coutyy ()
coum) (1

me
coutfe (1

Ut
coutLiol ()
GouTLiy @
coutzl ()

GouTRPpI] (1)

GouTRIll ()

dn 30v4
0€06.X4

[+]

SDUMY[0](1)
SDUMYI[1](1)
S[961](1)
S[962](1)

S[2399](1)
S[2400](1)
SDUMY/[2](1)
SDUMY/3](1)
DUMMY/(7)

[+]
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14.2 Bump information
14.2.1 Chip outline dimension
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Preliminary EK79030

14.2.2 Pad information

Symbol |Dimension Symbol | Dimension Symbol Dimension Symbol Dimension
Al 33 Bl 16 C1 206.5 D1 69
A2 73 B2 17 Cc2 13 D2 49.5
A3 17 B3 73 C3 32 D3 16
A4 469 B4 17 C4 15 D4 17
A5 93 B5 11 C5 30 D5 71.5
A6 32 B6 11 C6 25 D6 69
A7 33 B7 17 Cc7 206.5 El 27600
A8 50 - - E2 880
A9 43 - - -

> \%F
14.2.3 Alignment mark (\ X \@v
[~ PN\
Kipit : Left Side Right Side
-2 50
7 : 5 4
<> <>
7 i 11.25 11.25 1 7
2 17.5 17.5 50
11.25 11.25
5 5
E Mgosl 175 izsis ] < 5 11.25' 17.5 11.25 5 >
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14.3 Pad coordinates

NO. Name X Y Bump size (um) NO. Name X Y Bu?:]?wf)'ze
1 GOUTL[1] -13577.5 -386.5 32x43 81 DN[1] -9967.5 -361.5 30x93
2 GOUTL[2] -13532.5 -386.5 32x43 82 DN[1] -9922.5 -3615 30x93
3 GOUTL[3] -13487.5 -386.5 32x43 83 DN[1] -9877.5 -361.5 30x93
4 GOUTL[4] -13442.5 -386.5 32x43 84 DP[1] -9832.5 -3615 30x93
5 GOUTL[5] -13397.5 -386.5 32x43 85 DP[1] -9787.5 -3615 30x93
6 GOUTL[6] -13352.5 -386.5 32x43 86 DP[1] -9742.5 -3615 30x93
7 GOUTL[7] -13307.5 -386.5 32x43 87 DP[1] -9697.5 -361.5 30x93
8 GOUTL[g] -13262.5 -386.5 32x43 88 DP[1] -9652.5 -361.5 30x93
9 GOUTL[9] -13217.5 -386.5 32x43 89 DP[1] -9607.5 -3615 30x93
10 GOUTL[10] -131725 -386.5 32x43 90 VSS_IF -9562.5 -3615 30x93
11 GOUTL[11] -13127.5 -386.5 32x43 91 DN[O] -9517.5 -3615 30x93
12 GOUTL[12] -13082.5 -386.5 32x43 92 DNIO] -9472.5 -3615 30x93
13 GOUTL[13] -13037.5 -386.5 32x43 93 DN[O] -9427.5 -361.5 30x93
14 GOUTL[14] -12992.5 -386.5 32x43 94 DN[O] -9382.5 -3615 30x93
15 GOUTL[15] -12947.5 -386.5 32x43 95 DN[O] -9337.5 -3615 30x93
16 GOUTL[16] -12902.5 -386.5 32x43 96 DN[O] -9292.5 -361.5 30x93
17 GOUTL[17] -12857.5 -386.5 32x43 97 DP[0] -9247.5 -361.5 30x93
18 GOUTL[18] 128125 -386.5 32x43 98 DP[0] -9202.5 -361.5 30x93
19 GOUTL[19] -12767.5 -386.5 32x43 99 DP[0] -9157.5 -361.5 30x93
20 GOUTL[20] 127225 -386.5 32x43 100 DP[0] -9112.5 -361.5 30x93
21 GOUTL[21] -12677.5 -386.5 32x43 101 DP[0] -9067.5 -361.5 30x93
22 GOUTL[22] -12632.5 -386.5 32x43 102 DP[0] -9022.5 -361.5 30x93
23 VCOM -12587.5 -361.5 30x93 103 VSS_IF -8977.5 -361.5 30x93
24 VCOM -12542.5 -361.5 30x93 104\ \ VSS_IF -8932.5 -361.5 30x93
25 VCOM -12497.5 -361.5 30x93 PTEN VSS_IF -8887.5 -3615 30x93
26 VSSA -12442.5 -361.5 30x93 N\ \\ VSS_IF -8842.5 -361.5 30x93
27 VSSA -12397.5 -361.5 30x93 TN VSS_IF -8797.5 -361.5 30x93
28 VSSA 123525 -361.5 30x93 Nos\ VSS_IF -8752.5 -3615 30x93
29 VSSA -12307.5 -361.5 30x93 109V VSS_IF -8707.5 -361.5 30x93
30 VSSA -12262.5 -361.5 3093 N~AJ0 VSS_IF -8662.5 -361.5 30x93
31 VSSA 122175 3615 30x93 111 VSS_IF -8617.5 -361.5 30x93
32 VSSA 121725 -361.5 30x93 112 VSS_IF -8572.5 -361.5 30x93
33 VSSA 121275 -361.5 30x93 113, VSS_IF -8527.5 -361.5 30x93
34 VSSA -12082.5 -361.5 30x93 A\ VSS_IF -8482.5 -361.5 30x93
35 VSSA -12037.5 -361.5 30x93 [ 115 \) T IRX -8437.5 -361.5 30x93
36 VOTP -11992.5 3615 30x93 \\ 116 _ T_IRX -8392.5 3615 30x93
37 VOTP 119475 -361.5 30x93 \\17 Y] vDD 18V IF -8347.5 -361.5 30x93
38 VSS_IF -11902.5 -361.5 30x93 [ “\N8—/ | VvDD_18V_IF -8302.5 -361.5 30x93
39 DN[3] -11857.5 -361.5 30x93 )19 VDD_18V_IF -8257.5 3615 30x93
40 DN[3] -11812.5 -361.5 30x93 /120 VDD_18V_IF -8212.5 3615 30x93
41 DN[3] -11767.5 -361.5 30x93 121 VDD_18V_IF -8167.5 3615 30x93
42 DN[3] 117225 -361.5 30x93 122 VDD_18V_IF -8122.5 -361.5 30x93
43 DN[3] -11677.5 3615 30x93 123 VDD_18V_IF -8077.5 3615 30x93
477 DN[3] -11632.5 -361.5 30x93 124 VDD_18V_IF -8032.5 3615 30x93
453 DP[3] -11587.5 -361.5 30x93 125 VDD_18V_IF -7987.5 -361.5 30x93
46 \0 DP[3] 115425 3615 30x93 126 VDD_18V_IF -7942.5 3615 30x93
47 DP[3] -11497.5 3615 30x93 127 VDDIO_IF -7897.5 3615 30x93
48 DP[3] 114525 3615 30x93 128 VDDIO_IF -7852.5 3615 30x93
49 DP[3] -11407.5 -361.5 30x93 129 VDDIO_IF -7807.5 -361.5 30x93
50 DP[3] -11362.5 3615 30x93 130 VDDIO_IF -7762.5 3615 30x93
51 VSS_IF 113175 3615 30x93 131 VDDIO_IF 77175 3615 30x93
52 DN[2] 112725 -361.5 30x93 132 VDDIO_IF -7672.5 3615 30x93
53 DN[2] 112275 3615 30x93 133 VDDIO_IF -7627.5 3615 30x93
54 DN[2] 111825 3615 30x93 134 VDDIO_IF -7582.5 3615 30x93
55 DN[2] -11137.5 -361.5 30x93 135 VDDIO_IF -7537.5 3615 30x93
56 DN[2] -11092.5 -361.5 30x93 136 VDDIO_IF -7492.5 3615 30x93
57 DN[2] -11047.5 3615 30x93 137 VDDIO_IF -7447.5 3615 30x93
58 DP[2] -11002.5 3615 30x93 138 VDDIO_IF -7402.5 3615 30x93
59 DP[2] -10957.5 -361.5 30x93 139 VDDIO -7357.5 3615 30x93
60 DP[2] -10912.5 3615 30x93 140 VDDIO -7312.5 3615 30x93
61 DP[2] -10867.5 3615 30x93 141 VDDIO -7267.5 3615 30x93
62 DP[2] -10822.5 -361.5 30x93 142 VDDIO -7222.5 3615 30x93
63 DP[2] -10777.5 3615 30x93 143 VDDIO -7177.5 3615 30x93
64 VSS_IF -10732.5 3615 30x93 144 VDDIO -7132.5 3615 30x93
65 CKN -10687.5 3615 30x93 145 VDDIO -7087.5 3615 30x93
66 CKN -10642.5 -361.5 30x93 146 VDDIO -7042.5 3615 30x93
67 CKN -10597.5 -361.5 30x93 147 VDDIO -6997.5 3615 30x93
68 CKN -10552.5 -361.5 30x93 148 VDDIO -6952.5 3615 30x93
69 CKN -10507.5 -361.5 30x93 149 VDDIO -6907.5 3615 30x93
70 CKN -10462.5 -361.5 30x93 150 VDDIO -6862.5 3615 30x93
71 CKP -10417.5 -361.5 30x93 151 VDDIO -6817.5 3615 30x93
72 CKP -10372.5 -361.5 30x93 152 VDDIO -6772.5 3615 30x93
73 CKP -10327.5 -361.5 30x93 153 VDDIO -6727.5 3615 30x93
74 CKP -10282.5 -361.5 30x93 154 VDD_18V -6682.5 3615 30x93
75 CKP -10237.5 -361.5 30x93 155 VDD_18V -6637.5 3615 30x93
76 CKP -10192.5 -361.5 30x93 156 VDD_18V -6592.5 -361.5 30x93
77 VSS_IF -10147.5 -361.5 30x93 157 VDD_18V -6547.5 3615 30x93
78 DN[1] -10102.5 -361.5 30x93 158 VDD_18V -6502.5 -3615 30x93
79 DN[1] -10057.5 -361.5 30x93 159 VDD_18V -6457.5 -361.5 30x93
80 DN[1] -10012.5 -361.5 30x93 160 VDD_18V -6412.5 -361.5 30x93
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NO. Name X Y Bump size (um) NO. Name X Y Bu?:]?wf)'ze
161 VSS -6367.5 -361.5 30x93 241 TIN[] -2767.5 -3615 30x93
162 VSS -6322.5 -361.5 30x93 242 TIN[2] -2722.5 -3615 30x93
163 VSS -6277.5 -361.5 30x93 243 TIN[3] -2677.5 -3615 30x93
164 VSS -6232.5 -361.5 30x93 244 TIN[4] -2632.5 -361.5 30x93
165 VSS -6187.5 -361.5 30x93 245 TIN[5] -2587.5 -3615 30x93
166 VSS -6142.5 -361.5 30x93 246 TIN[6] -2542.5 -3615 30x93
167 VSS -6097.5 -361.5 30x93 247 TIN[7] -2497.5 -3615 30x93
168 VSS -6052.5 -361.5 30x93 248 TIN[8] -2452.5 -3615 30x93
169 VSS -6007.5 -361.5 30x93 249 TIN[9] -2407.5 -3615 30x93
170 VSS -5962.5 -361.5 30x93 250 TIN[10] -2362.5 -3615 30x93
171 VSS -5917.5 -361.5 30x93 251 TIN[11] -2317.5 -361.5 30x93
172 VSS -5872.5 -361.5 30x93 252 TIN[12] -2272.5 -361.5 30x93
173 VSS -5827.5 -361.5 30x93 253 TIN[13] -2227.5 -361.5 30x93
174 VSS -5782.5 -361.5 30x93 254 TIN[14] -2182.5 -3615 30x93
175 VSS -5737.5 -361.5 30x93 255 TIN[15] -2137.5 -361.5 30x93
176 VSS 56925 -361.5 30x93 256 TIN[16] -2092.5 -361.5 30x93
177 VSSA -5647.5 -361.5 30x93 257 TIN[17] -2047.5 -361.5 30x93
178 VSSA -5602.5 -361.5 30x93 258 TIN[18] -2002.5 -3615 30x93
179 VSSA -5557.5 -361.5 30x93 259 TIN[19] -1957.5 -361.5 30x93
180 VSSA -5512.5 -361.5 30x93 260 TIN[19] -1912.5 -361.5 30x93
181 VSSA -5467.5 -361.5 30x93 261 T_SCL_DUM -1867.5 -361.5 30x93
182 VSSA -5422.5 -361.5 30x93 262 T_SCL_DUM -1822.5 -361.5 30x93
183 VSSA -5377.5 -361.5 30x93 263 T_SDA_DUM -1777.5 -361.5 30x93
184 T_VREF -5332.5 -361.5 30x93 264 T_SDA_DUM -1732.5 -361.5 30x93
185 T_IBIAS -5287.5 -361.5 30x93 265 \< | CMD_SEL -1687.5 -361.5 30x93
186 VDD -5242.5 -361.5 30x93 266\\ \Y CMD_SEL -1642.5 -361.5 30x93
187 VDD 5197.5 -361.5 30x93 N267 \ RES[1] -1597.5 -361.5 30x93
188 VDD -5152.5 -361.5 30x93 6N RES[1] -1552.5 -361.5 30x93
189 VDD -5107.5 3615 30x93 RO\ TEST_IO[0] -1507.5 3615 30x93
190 VDD -5062.5 -361.5 30x93 O\N TEST_IO[0] -1462.5 -361.5 30x93
191 VSP 5017.5 -361.5 30x93 7 TEST_IO[1] -1417.5 -361.5 30x93
192 VSP -4972.5 -361.5 30x93 ~—77n2 TEST_IO[1] -13725 -361.5 30x93
193 VSP -4927.5 3615 30x93 273 TEST_IO[2] -1327.5 -361.5 30x93
194 VSN -4882.5 -361.5 30x93 274 TEST_IO[2] -1282.5 -3615 30x93
195 VSN -4837.5 -361.5 30x93 275\ TEST_IO[2] -1237.5 -361.5 30x93
196 VSN -4792.5 -361.5 30x93 /(728 \\_| TEST I0[2] -1192.5 -361.5 30x93
197 VSN -4747.5 -361.5 30x93 {1277 \\_ TIN_DUM[0] -1147.5 -361.5 30x93
198 VSN -4702.5 -361.5 30x93  © \\278 \\ Y TIN DUM[1] -1102.5 -361.5 30x93
199 VSN -4657.5 -361.5 30x93 TIN_DUM[2] -1057.5 3615 30x93
200 VSN -4612.5 -361.5 30x93 T \\eso— TIN_DUMI[3] -1012.5 -361.5 30x93
201 VSN -4567.5 -361.5 30x903 N 81 TIN_DUM[4] -967.5 -361.5 30x93
202 TOUT[0] -4522.5 -361.5 30x93 282 TIN_DUM[5] 9225 3615 30x93
203 TOUT[1] -4477.5 -361.5 30x93 283 TIN_DUM[6] 8775 3615 30x93
204 A TOUT[] -4432.5 -361.5 30x93 284 TIN_DUM[7] 8325 3615 30x93
205> Y __TOUT[2] -4387.5 -361.5 30x93 285 TIN_DUM[8] 7875 -361.5 30x93
266 TOUT[3] -4342.5 -361.5 30x93 286 TIN_DUM[9] 7425 3615 30x93
20 TOUT[3] -4297.5 -361.5 30x93 287 TIN_DUM[10] -697.5 3615 30x93
208 \\ | TouT[4] -4252.5 -361.5 30x93 288 T_OTP_RLOAD -652.5 3615 30x93
209 \Y_ TOUT[5] -4207.5 3615 30x93 289 RESETB -607.5 3615 30x93
210 TOUT[5] -4162.5 3615 30x93 290 RESETB 5625 3615 30x93
211 TOUT[6] -4117.5 -361.5 30x93 291 RESETB 5175 -361.5 30x93
212 TOUT[7] -4072.5 3615 30x93 292 RESETB 4725 3615 30x93
213 TOUT[7] -4027.5 3615 30x93 203 ERR_FG -4275 3615 30x93
214 TOUT[8] -3982.5 3615 30x93 294 ERR_FG 3825 3615 30x93
215 TOUT[9] -3937.5 -361.5 30x93 295 LEDON 3375 -361.5 30x93
216 TOUT[9] -3892.5 3615 30x93 296 LEDON 2925 3615 30x93
217 TOUT[10] -3847.5 3615 30x93 297 LEDON 2475 3615 30x93
218 TOUT[11] -3802.5 -361.5 30x93 298 LEDON 2025 3615 30x93
219 TOUT[11] -3757.5 3615 30x93 299 LEDON -1575 3615 30x93
220 TOUT[12] 37125 3615 30x93 300 LEDON 1125 3615 30x93
221 TOUT[13] -3667.5 3615 30x93 301 LEDPWM 675 3615 30x93
222 TOUT[13] -3622.5 -361.5 30x93 302 LEDPWM 225 3615 30x93
223 TOUT[14] -3577.5 3615 30x93 303 PMODE[1] 225 3615 30x93
224 TOUT[15] -3532.5 3615 30x93 304 PMODE[1] 67.5 3615 30x93
225 TOUT[15] -3487.5 -361.5 30x93 305 PMODE[0] 1125 3615 30x93
226 T_CSB_DUM -3442.5 3615 30x93 306 PMODE[0] 157.5 3615 30x93
227 LVFMT -3397.5 3615 30x93 307 LNSW[1] 202.5 3615 30x93
228 LVFMT -3352.5 -361.5 30x93 308 LNSW[1] 2475 3615 30x93
229 LVFMT -3307.5 -361.5 30x93 309 LNSW[0] 2925 3615 30x93
230 LVFMT -3262.5 -361.5 30x93 310 LNSW[0] 337.5 3615 30x93
231 LVFMT 32175 -361.5 30x93 311 PNSW 3825 3615 30x93
232 LVFMT -3172.5 -361.5 30x93 312 PNSW 4275 3615 30x93
233 LVBIT 31275 -361.5 30x93 313 RES[2] 4725 3615 30x93
234 LVBIT -3082.5 -361.5 30x93 314 RES[2] 517.5 3615 30x93
235 LVBIT -3037.5 -361.5 30x93 315 RES[0] 562.5 3615 30x93
236 LVBIT -2992.5 -361.5 30x93 316 RES[0] 607.5 3615 30x93
237 LVBIT -2947.5 -361.5 30x93 317 LANE1_STBYB 652.5 3615 30x93
238 LVBIT -2902.5 -361.5 30x93 318 LANE1_STBYB 697.5 3615 30x93
239 TEST_EN -2857.5 -361.5 30x93 319 LANEO_BISTB 7425 -3615 30x93
240 TIN[O] -2812.5 -361.5 30x93 320 LANEO_BISTB 787.5 3615 30x93
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NO. Name X Y Bump size (um) NO. Name X Y Bu?:]?wf)'ze
321 IFSEL 8325 -361.5 30x93 401 VDDP 4432.5 -3615 30x93
322 IFSEL 8775 -361.5 30x93 402 VDDP 44775 -3615 30x93
323 CsB 9225 -361.5 30x93 403 VDDP 4522.5 -3615 30x93
324 CsB 967.5 -361.5 30x93 404 VDDP 4567.5 -361.5 30x93
325 TP_SYNC 10125 -361.5 30x93 405 VGMP 4612.5 -3615 30x93
326 TP_SYNC 1057.5 -361.5 30x93 406 VGMP 4657.5 -3615 30x93
327 VSS 11025 -361.5 30x93 407 VGMP 4702.5 -361.5 30x93
328 VSS 11475 -361.5 30x93 408 VGMN 47475 -3615 30x93
329 VSS 11925 -361.5 30x93 409 VGMN 4792.5 -3615 30x93
330 VSS 12375 -361.5 30x93 410 VGMN 4837.5 -3615 30x93
331 VSS 12825 -361.5 30x93 411 VGH_REG 4882.5 -3615 30x93
332 VSS 1327.5 -361.5 30x93 412 VGH_REG 4927.5 -361.5 30x93
333 VSS 13725 -361.5 30x93 413 VGH_REG 4972.5 -361.5 30x93
334 VSS 14175 -361.5 30x93 414 VCOM 5017.5 -3615 30x93
335 VSS 1462.5 3615 30x93 415 VCOM 5062.5 3615 30x93
336 VSS 1507.5 3615 30x93 416 VCOM 5107.5 3615 30x93
337 VSS 1552.5 3615 30x93 417 VCOM 5152.5 3615 30x93
338 VSS 1597.5 3615 30x93 418 VCOM 5197.5 3615 30x93
339 VSS 1642.5 3615 30x93 419 VDD_18V 52425 -361.5 30x93
340 VSS 1687.5 3615 30x93 420 VDD_18V 5287.5 3615 30x93
341 VSS 17325 -361.5 30x93 421 VDD_18V 5332.5 3615 30x93
342 VSS 17775 -361.5 30x93 422 VDD_18V 5377.5 3615 30x93
343 VSS 1822.5 3615 30x93 423 VDD_18V 54225 -361.5 30x93
344 VSS 1867.5 3615 30x93 4247 VDD_18V 5467.5 3615 30x93
345 VSS 1912.5 3615 30x93 3 VDD_18V 5512.5 3615 30x93
346 VSS 1957.5 -361.5 30x93 Mre\V|  vDD_18v 5557.5 -361.5 30x93
347 VSSA 2002.5 3615 30x93 A2 \\ VCIL 5602.5 3615 30x93
348 VSSA 2047.5 -361.5 30x93 NN VCI1 5647.5 -361.5 30x93
349 VSSA 2092.5 -361.5 30x93 W\ N\ 4290 VCI1 5692.5 -361.5 30x93
350 VSSA 21375 -361.5 30x93 \\ 230 VCI1 5737.5 -361.5 30x93
351 VSSA 21825 3615 30x93 ) 431 VCIL 5782.5 3615 30x93
352 VSSA 22275 3615 30x93 432 VSSP 5827.5 3615 30x93
353 VSSA 22725 3615 30x93 433 [ VSSP 5872.5 3615 30x93
354 VSSA 23175 3615 30x93 434 \\ VSSP 5917.5 3615 30x93
355 VSSA 23625 3615 30x93 g5 VSSP 5962.5 3615 30x93
356 VSSA 2407.5 -361.5 30x93 433, VSSP 6007.5 3615 30x93
357 VCSW1 2452.5 -361.5 30x93 43R\ VSSP 6052.5 3615 30x93
358 VCSW1 2497.5 -361.5 30x93 N\ 43\ VSSP 6097.5 -361.5 30x93
359 VCSW1 2542.5 -361.5 30x93 NE) VSSP 61425 -361.5 30x93
360 VCSW1 2587.5 -361.5 30x93 \ 440 VSSP 6187.5 3615 30x93
361 VCSW1 2632.5 -361.5 30x93 ) as1 VSSP 6232.5 -361.5 30x93
362 VCSW1 2677.5 -361.5 30x93 442 VSSP 6277.5 3615 30x93
363 VCSW1 2722.5 3615 30x93 443 VSSP 6322.5 3615 30x93
364 VCSW1 2767.5 -361.5 30x93 444 VSSP 6367.5 3615 30x93
365 VCSW2 2812.5 -361.5 30x93 445 VSSP 64125 -361.5 30x93
366 VCSW2 2857.5 -361.5 30x93 446 VCL 6457.5 3615 30x93
36 VCSW2 2902.5 -361.5 30x93 447 VCL 6502.5 3615 30x93
368 \\ VCSW2 2947.5 -361.5 30x93 448 VCL 6547.5 3615 30x93
369 \\ VCSW2 2992.5 3615 30x93 449 VCL 6592.5 3615 30x93
370 VCSW2 3037.5 3615 30x93 450 VCL 6637.5 3615 30x93
371 VCSW2 3082.5 -361.5 30x93 451 VCL 6682.5 3615 30x93
372 VCSW2 3127.5 3615 30x93 452 VCL 67275 3615 30x93
373 VDD_18V 3172.5 3615 30x93 453 SCL_I2C 67725 3615 30x93
374 VDD_18V 3217.5 3615 30x93 454 SCL_I2C 6817.5 3615 30x93
375 VDD_18V 3262.5 -361.5 30x93 455 SCL_I2C 6862.5 3615 30x93
376 VDD_18V 3307.5 3615 30x93 456 SDA_I2C 6907.5 3615 30x93
377 VDD_18V 3352.5 3615 30x93 457 SDA_I2C 6952.5 3615 30x93
378 VDD_18V 3397.5 -361.5 30x93 458 SDA_I2C 6997.5 3615 30x93
379 VGL_REG 3442.5 3615 30x93 459 SDA_I2C 70425 3615 30x93
380 VGL_REG 3487.5 3615 30x93 460 SDA 7087.5 3615 30x93
381 VGL_REG 3532.5 3615 30x93 461 SDA 71325 3615 30x93
382 VGL_REG 3577.5 -361.5 30x93 462 SDA 71775 3615 30x93
383 VGL_REG 3622.5 3615 30x93 463 SCL 72225 3615 30x93
384 VGL_REG 3667.5 3615 30x93 464 SCL 72675 3615 30x93
385 VGL_REG 37125 -361.5 30x93 465 SCL 73125 3615 30x93
386 VSS 3757.5 3615 30x93 466 SCL 73575 3615 30x93
387 = 3802.5 3615 30x93 467 VSN 74025 3615 30x93
388 = 3847.5 -361.5 30x93 468 VSN 74475 3615 30x93
389 VSS 3892.5 -361.5 30x93 469 VSN 74925 3615 30x93
390 = 3937.5 -361.5 30x93 470 VSN 75375 3615 30x93
391 VSSA 3982.5 -361.5 30x93 471 VSN 7582.5 3615 30x93
392 VSSA 4027.5 -361.5 30x93 472 VSN 76275 3615 30x93
393 VSSA 4072.5 -361.5 30x93 473 VSN 76725 3615 30x93
394 VDD 41175 -361.5 30x93 474 VSP 77175 3615 30x93
395 VDD 4162.5 -361.5 30x93 475 VSP 77625 3615 30x93
396 VDD 4207.5 -361.5 30x93 476 VSP 7807.5 -361.5 30x93
397 VDD 4252.5 -361.5 30x93 477 VSP 7852.5 3615 30x93
398 VDDP 4297.5 3615 30x93 478 VSP 7897.5 3615 30x93
399 VDDP 43425 -361.5 30x93 479 VSP 79425 -361.5 30x93
400 VDDP 4387.5 -361.5 30x93 480 VSP 79875 -3615 30x93
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481 VSP 8032.5 -361.5 30x93 561 VGL 116325 -3615 30x93
482 VSP 8077.5 -361.5 30x93 562 VGL 116775 -3615 30x93
483 VSP 8122.5 -361.5 30x93 563 C51P 117225 -3615 30x93
484 VSP 8167.5 -361.5 30x93 564 C51P 117675 -361.5 30x93
485 VSP 8212.5 -361.5 30x93 565 C51P 118125 -3615 30x93
486 VSP 8257.5 -361.5 30x93 566 C51P 11857.5 -3615 30x93
487 VSP 8302.5 -361.5 30x93 567 C51P 11902.5 -361.5 30x93
488 T_VDDN15 8347.5 -361.5 30x93 568 C51P 119475 -3615 30x93
489 T_VDDN15 8392.5 -361.5 30x93 569 C51P 119925 -3615 30x93
490 T_VDDN15 8437.5 -361.5 30x93 570 C5IN 12037.5 -3615 30x93
491 T_VDDN15 8482.5 -361.5 30x93 571 C5IN 12082.5 -3615 30x93
492 T_VDDN3 8527.5 -361.5 30x93 572 C5IN 121275 -361.5 30x93
493 T_VDDN3 8572.5 -361.5 30x93 573 C5IN 121725 -361.5 30x93
494 T_VDDN3 8617.5 -361.5 30x93 574 C5IN 122175 -3615 30x93
495 T_EXT_VCOMI 8662.5 -361.5 30x93 575 C5IN 12262.5 -361.5 30x93
496 T_EXT_VCOMI 8707.5 -361.5 30x93 576 VSSA 12307.5 -361.5 30x93
497 T_EXT_VCOMI 8752.5 -361.5 30x93 577 VSSA 123525 -361.5 30x93
498 T_EXT_VCOMI 8797.5 -361.5 30x93 578 VSSA 12397.5 -361.5 30x93
499 C13P_DUM 8842.5 -361.5 30x93 579 VSSA 124425 -361.5 30x93
500 C13P_DUM 8887.5 3615 30x93 580 VCOM 124975 -361.5 30x93
501 C13P_DUM 8932.5 -361.5 30x93 581 VCOM 12542.5 -361.5 30x93
502 C12N_DUM 8977.5 -361.5 30x93 582 VCOM 12587.5 -361.5 30x93
503 C12N_DUM 9022.5 3615 30x93 583 GOUTR[22] 12632.5 -386.5 32x43
504 C12N_DUM 9067.5 3615 30x93 584 | GOUTR[21] 12677.5 -386.5 32x43
505 C12P_DUM 9112.5 -361.5 30x93 8sC GOUTR[20] 127225 -386.5 32x43
506 C12P_DUM 9157.5 -361.5 30x93 -\ GOUTR[19] 12767.5 -386.5 32x43
507 C12P_DUM 9202.5 -361.5 30x93 500 \| GOUTR[18] 12812.5 -386.5 32x43
508 C11N_VGL 9247.5 -361.5 30x93 NN GOUTR[17] 12857.5 -386.5 32x43
509 C11N_VGL 92925 -361.5 30x93 N\ \§89 0 [ GOUTRI[16] 12902.5 -386.5 32x43
510 C11N_VGL 9337.5 -361.5 30x93 1\ 5% GOUTR[15] 129475 -386.5 32x43
511 C11P_VGL 9382.5 3615 30x93 ] 591 GOUTR[14] 12992.5 -386.5 32x43
512 C11P_VGL 9427.5 3615 30x93 592 GOUTR[13] 13037.5 -386.5 32x43
513 C11P_VGL 9472.5 -361.5 30x93 593 (/| GOUTR[12] 13082.5 -386.5 32x43
514 VDDP 9517.5 -361.5 30x93 504 \\| GOUTR[11] 13127.5 -386.5 32x43
515 VDDP 9562.5 3615 30x93 \5g5 GOUTRI[10] 131725 -386.5 32x43
516 VDDP 9607.5 -361.5 30x93 N GOUTR[9] 132175 -386.5 32x43
517 VDDP 9652.5 -361.5 30x93 59\, GOUTR[8] 13262.5 -386.5 32x43
518 VDDP 9697.5 -361.5 30x93 N\ 598\ GOUTR[7] 13307.5 -386.5 32x43
519 VDDP 9742.5 -361.5 30x93 599/ GOUTRI[6] 133525 -386.5 32x43
520 VDDP 9787.5 -361.5 30x93 \ 600 GOUTR[5] 13397.5 -386.5 32x43
521 VDDP 9832.5 -361.5 30x93 ') 601 GOUTR[4] 134425 -386.5 32x43
522 VSSA 9877.5 -361.5 30x93 602 GOUTR[3] 13487.5 -386.5 32x43
523 VSSA 9922.5 3615 30x93 603 GOUTR[2] 135325 -386.5 32x43
524 VSSA 9967.5 -361.5 30x93 604 GOUTR[1] 135775 -386.5 32x43
525> VSSA 10012.5 -361.5 30x93 605 DUMMY[73] 136235 190.5 16x73
586 VSSA 10057.5 -361.5 30x93 606 DUMMY[72] 13612.5 280.5 16x73
52 VSSA 10102.5 -361.5 30x93 607 DUMMY[71] 136015 370.5 16x73
528 \\ VSSA 10147.5 -361.5 30x93 608 DUMMY[70] 13590.5 190.5 16x73
529 \) VSSP 101925 3615 30x93 609 DUMMY([69] 13579.5 280.5 16x73
530 VSSP 10237.5 3615 30x93 610 DUMMY([68] 13568.5 370.5 16x73
531 VSSP 10282.5 -361.5 30x93 611 DUMMY([67] 13557.5 190.5 16x73
532 VSSP 10327.5 3615 30x93 612 SDUMY([3] 13546.5 280.5 16x73
533 VSSP 103725 3615 30x93 613 SDUMY([2] 13535.5 370.5 16x73
534 VSSP 10417.5 3615 30x93 614 S[2400] 13524.5 190.5 16x73
535 VSSP 10462.5 -361.5 30x93 615 S[2399] 135135 280.5 16x73
536 VGH 10507.5 3615 30x93 616 S[2398] 13502.5 3705 16x73
537 VGH 10552.5 3615 30x93 617 S[2397] 134915 190.5 16x73
538 VGH 10597.5 -361.5 30x93 618 S[2396] 13480.5 280.5 16x73
539 VGH 10642.5 3615 30x93 619 S[2395] 13469.5 3705 16x73
540 VGH 10687.5 3615 30x93 620 S[2394] 134585 190.5 16x73
541 VGH 107325 3615 30x93 621 S[2393] 134475 280.5 16x73
542 VGH 10777.5 -361.5 30x93 622 S[2392] 13436.5 370.5 16x73
543 C42N 10822.5 3615 30x93 623 S[2391] 134255 190.5 16x73
544 C42N 10867.5 3615 30x93 624 S[2390] 13414.5 280.5 16x73
545 C42N 10912.5 -361.5 30x93 625 S[2389] 134035 370.5 16x73
546 c42p 10957.5 3615 30x93 626 S[2388] 133925 190.5 16x73
547 c42p 11002.5 3615 30x93 627 S[2387] 133815 280.5 16x73
548 c42p 11047.5 -361.5 30x93 628 S[2386] 133705 370.5 16x73
549 c42pP 11092.5 -361.5 30x93 629 S[2385] 13359.5 190.5 16x73
550 C41N 111375 -361.5 30x93 630 S[2384] 133485 280.5 16x73
551 C41N 111825 -361.5 30x93 631 S[2383] 133375 370.5 16x73
552 C41N 112275 -361.5 30x93 632 S[2382] 13326.5 190.5 16x73
553 C41P 112725 -361.5 30x93 633 S[2381] 133155 280.5 16x73
554 C41P 113175 -361.5 30x93 634 S[2380] 13304.5 370.5 16x73
555 C41P 11362.5 -361.5 30x93 635 S[2379] 132935 190.5 16x73
556 VGL 11407.5 -361.5 30x93 636 S[2378] 132825 280.5 16x73
557 VGL 114525 -361.5 30x93 637 S[2377] 132715 3705 16x73
558 VGL 11497.5 3615 30x93 638 S[2376] 13260.5 190.5 16x73
559 VGL 115425 -361.5 30x93 639 S[2375] 132495 280.5 16x73
560 VGL 11587.5 -361.5 30x93 640 S[2374] 132385 3705 16x73
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641 S[2373] 132275 190.5 16x73 721 S[2293] 123475 368.5 16x73
642 S[2372] 13216.5 280.5 16x73 722 S[2292] 12336.5 1905 16x73
643 S[2371] 13205.5 370.5 16x73 723 S[2291] 123255 280.5 16x73
644 S[2370] 13194.5 190.5 16x73 724 S[2290] 12314.5 370.5 16x73
645 S[2369] 131835 2805 16x73 725 S[2289] 123035 190.5 16x73
646 S[2368] 131725 3705 16x73 726 S[2288] 122925 280.5 16x73
647 S[2367] 131615 190.5 16x73 727 S[2287] 122815 370.5 16x73
648 S[2366] 13150.5 2805 16x73 728 S[2286] 122705 190.5 16x73
649 S[2365] 13139.5 3705 16x73 729 S[2285] 122595 280.5 16x73
650 S[2364] 131285 190.5 16x73 730 S[2284] 122485 370.5 16x73
651 S[2363] 13117.5 2805 16x73 731 S[2283] 122375 190.5 16x73
652 S[2362] 13106.5 3705 16x73 732 S[2282] 122265 280.5 16x73
653 S[2361] 13095.5 190.5 16x73 733 S[2281] 122155 370.5 16x73
654 S[2360] 13084.5 280.5 16x73 734 S[2280] 12204.5 190.5 16x73
655 S[2359] 13073.5 370.5 16x73 735 S[2279] 121935 280.5 16x73
656 S[2358] 13062.5 190.5 16x73 736 S[2278] 121825 3705 16x73
657 S[2357) 13051.5 280.5 16x73 737 S[2277] 121715 190.5 16x73
658 S[2356] 13040.5 370.5 16x73 738 S[2276] 12160.5 280.5 16x73
659 S[2355] 13029.5 190.5 16x73 739 S[2275] 121495 370.5 16x73
660 S[2354] 13018.5 280.5 16x73 740 S[2274] 121385 190.5 16x73
661 S[2353] 13007.5 370.5 16x73 741 S[2273] 121275 280.5 16x73
662 S[2352] 12996.5 190.5 16x73 742 S[2272] 121165 370.5 16x73
663 S[2351] 12985.5 280.5 16x73 743 S[2271] 121055 190.5 16x73
664 S[2350] 12974.5 370.5 16x73 744 S[2270] 12094.5 280.5 16x73
665 S[2349] 12963.5 190.5 16x73 745 \< S[2269] 12083.5 370.5 16x73
666 S[2348] 12952.5 280.5 16x73 7400\ \\ S[2268] 12072.5 190.5 16x73
667 S[2347] 12941.5 370.5 16x73 N\ S[2267] 12061.5 280.5 16x73
668 S[2346] 12930.5 190.5 16x73 OB S[2266] 12050.5 370.5 16x73
669 S[2345] 12919.5 280.5 16x73 NN S[2265] 12039.5 190.5 16x73
670 S[2344] 12908.5 370.5 16x73 TRO\N S[2264] 12028.5 280.5 16x73
671 S[2343] 12897.5 190.5 16x73 791 S[2263] 12017.5 3705 16x73
672 S[2342] 12886.5 280.5 16x73 ~—752 S[2262] 12006.5 190.5 16x73
673 S[2341] 12875.5 370.5 16x73 753 S[2261] 119955 280.5 16x73
674 S[2340] 12864.5 190.5 16x73 754 S[2260] 11984.5 370.5 16x73
675 S[2339] 12853.5 280.5 16x73 755\ S[2259] 119735 190.5 16x73
676 S[2338] 12842.5 370.5 16x73 /7785 \\ S[2258] 11962.5 280.5 16x73
677 S[2337] 128315 190.5 16x73 ({7757 \0 S[2257] 119515 370.5 16x73
678 S[2336] 12820.5 280.5 16x73 P \\758 T\ S[2256] 11940.5 190.5 16x73
679 S[2335] 12809.5 370.5 16x73 S[2255] 11929.5 280.5 16x73
680 S[2334] 12798.5 190.5 16x73 T \\Veo— S[2254] 11918.5 3705 16x73
681 S[2333] 12787.5 280.5 16x73 N— Jr61 S[2253] 11907.5 190.5 16x73
682 S[2332] 12776.5 370.5 16x73 762 S[2252] 11896.5 280.5 16x73
683 S[2331] 12765.5 190.5 16x73 763 S[2251] 11885.5 370.5 16x73
684 A S[2330] 12754.5 280.5 16x73 764 S[2250] 11874.5 190.5 16x73
685" S[2329] 127435 370.5 16x73 765 S[2249] 11863.5 280.5 16x73
686 S[2328] 127325 190.5 16x73 766 S[2248] 118525 370.5 16x73
687 S[2327] 127215 280.5 16x73 767 S[2247] 118415 190.5 16x73
688 \\ |  S[2326] 12710.5 370.5 16x73 768 S[2246] 11830.5 280.5 16x73
689 \Y S[2325] 12699.5 190.5 16x73 769 S[2245] 11819.5 370.5 16x73
690 S[2324] 12688.5 280.5 16x73 770 S[2244] 11808.5 190.5 16x73
691 S[2323] 12677.5 370.5 16x73 771 S[2243] 11797.5 280.5 16x73
692 S[2322] 12666.5 190.5 16x73 772 S[2242] 11786.5 370.5 16x73
693 S[2321] 12655.5 280.5 16x73 773 S[2241] 117755 190.5 16x73
694 S[2320] 12644.5 370.5 16x73 774 S[2240] 11764.5 280.5 16x73
695 S[2319] 12633.5 190.5 16x73 775 S[2239] 117535 370.5 16x73
696 S[2318] 12622.5 280.5 16x73 776 S[2238] 117425 190.5 16x73
697 S[2317] 126115 370.5 16x73 777 S[2237] 117315 280.5 16x73
698 S[2316] 12600.5 190.5 16x73 778 S[2236] 117205 370.5 16x73
699 S[2315] 12589.5 280.5 16x73 779 S[2235] 11709.5 190.5 16x73
700 S[2314] 12578.5 370.5 16x73 780 S[2234] 11698.5 280.5 16x73
701 S[2313] 12567.5 190.5 16x73 781 S[2233] 11687.5 370.5 16x73
702 S[2312] 12556.5 280.5 16x73 782 S[2232] 11676.5 190.5 16x73
703 S[2311] 12545.5 370.5 16x73 783 S[2231] 11665.5 280.5 16x73
704 S[2310] 12534.5 190.5 16x73 784 S[2230] 11654.5 370.5 16x73
705 S[2309] 125235 280.5 16x73 785 S[2229] 11643.5 190.5 16x73
706 S[2308] 125125 370.5 16x73 786 S[2228] 116325 280.5 16x73
707 S[2307] 125015 190.5 16x73 787 S[2227] 116215 370.5 16x73
708 S[2306] 12490.5 280.5 16x73 788 S[2226] 11610.5 190.5 16x73
709 S[2305] 12479.5 370.5 16x73 789 S[2225] 11599.5 280.5 16x73
710 S[2304] 12468.5 190.5 16x73 790 S[2224] 11588.5 370.5 16x73
711 S[2303] 12457.5 280.5 16x73 791 S[2223] 11577.5 190.5 16x73
712 S[2302] 12446.5 370.5 16x73 792 S[2222] 11566.5 280.5 16x73
713 S[2301] 12435.5 190.5 16x73 793 S[2221] 11555.5 370.5 16x73
714 S[2300] 124245 280.5 16x73 794 S[2220] 115445 190.5 16x73
715 S[2299] 124135 370.5 16x73 795 S[2219] 115335 280.5 16x73
716 S[2298] 12402.5 190.5 16x73 796 S[2218] 115225 370.5 16x73
717 S[2297] 123915 280.5 16x73 797 S[2217] 115115 190.5 16x73
718 S[2296] 12380.5 370.5 16x73 798 S[2216] 11500.5 280.5 16x73
719 S[2295] 12369.5 190.5 16x73 799 S[2215] 11489.5 370.5 16x73
720 S[2294] 12358.5 280.5 16x73 800 S[2214] 114785 1905 16x73
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801 S[2213] 11467.5 280.5 16x73 881 S[2133] 10587.5 190.5 16x73
802 S[2212] 11456.5 3705 16x73 882 S[2132] 10576.5 280.5 16x73
803 S[2211] 114455 190.5 16x73 883 S[2131] 10565.5 370.5 16x73
804 S[2210] 11434.5 2805 16x73 884 S[2130] 10554.5 190.5 16x73
805 S[2209] 114235 3705 16x73 885 S[2129] 105435 280.5 16x73
806 S[2208] 114125 190.5 16x73 886 S[2128] 10532.5 370.5 16x73
807 S[2207] 114015 280.5 16x73 887 S[2127] 105215 190.5 16x73
808 S[2206] 11390.5 3705 16x73 888 S[2126] 10510.5 280.5 16x73
809 S[2205] 11379.5 190.5 16x73 889 S[2125] 10499.5 370.5 16x73
810 S[2204] 113705 2805 16x73 890 S[2124] 10488.5 190.5 16x73
811 S[2203] 11357.5 3705 16x73 891 S[2123] 104775 280.5 16x73
812 S[2202] 11346.5 190.5 16x73 892 S[2122] 10466.5 370.5 16x73
813 S[2201] 113355 280.5 16x73 893 S[2121] 10455.5 19035, 16x73
814 S[2200] 11324.5 3705 16x73 894 S[2120] 10444.5 (280.5\ 16x73
815 S[2199] 113135 190.5 16x73 895 S[2119] 104335 4 \30S% \\| _16x73
816 S[2198] 11302.5 280.5 16x73 896 S[2118] 104228 190% 16x73
817 S[2197] 11291.5 370.5 16x73 897 S[2117] 10408\ [ \\ 28¢5 16x73
818 S[2196] 11280.5 190.5 16x73 898 S[2116] 102Q0.5 \\ 705 16x73
819 S[2195] 11269.5 280.5 16x73 899 S[2115] 103835 0.5 16x73
820 S[2194] 11258.5 3705 16x73 900 S[2114 7| \J07&S\ [ 2805 16x73
821 S[2193] 112475 190.5 16x73 901 S[2113N\\__ A N8675D 370.5 16x73
822 S[2192] 11236.5 280.5 16x73 902 N\~ 10856.5 190.5 16x73
823 S[2191] 112255 370.5 16x73 903 A SR11IN\\| 108455 280.5 16x73
824 S[2190] 11214.5 190.5 16x73 904 \\s[Ru10] \\ N10334.5 370.5 16x73
825 S[2189] 11203.5 280.5 16x73 905 \< gfedel /) 103235, 190.5 16x73
826 S[2188] 111925 3705 16x73 906\ \}V~ SIR108}” 1031288 |~ 280.5 16x73
827 S[2187] 11181.5 190.5 16x73 \ N\ RN\ S[2}7] 03006 370.5 16x73
828 S[2186] 111705 280.5 16x73 QNN \\ S[2106] K\ \1g299'5 _190.5 16x73
829 S[2185) 11159.5 370.5 1673 ([ N\ D ~ sp105] o [ \\MWZze5~[\_"280.5 16x73
830 S[2184] 111485 190.5 157D \| NN S[2204] \\ | \102¢8.5 370.5 16x73
831 S[2183] 11137.5 280.5 16x73 JFn S[Ero3P \\ 192515 190.5 16x73
832 S[2182] 111265 3705 183 || —912 _—S[AMe2] \_10746.5 280.5 16x73
833 S[2181] 111155 190.577 N\ 1633/ 913 [ 501 V) TT102355 370.5 16x73
834 S[2180] 11104.5 2805\ _V/ 16x73 914 \  S[2e—] 102245 190.5 16x73
835 S[2179] 11093.5 <3705 ~r6x73 015\ [\ S[200P] 102135 280.5 16x73
836 S[2178)] 11082.5 \\ o5~ 16%73 (790 N\ | \Sf2098] 10202.5 370.5 16x73
837 S[2177] 110715 \\N\_\\2dF5 NV 16x73 11917 \\| _AS[2097] 10191.5 190.5 16x73
838 S[2176] 110608\ \370% 16x73/ P \\918 T\ S[2096] 10180.5 280.5 16x73
839 S[2175] [r0AQS] 0.5 165%3 \\_] S[2095] 10169.5 370.5 16x73
840 S[2174] 41038.5\\ N\ 280.5 RN\ p20— S[2094] 10158.5 190.5 16x73
841 S[2173r T\\a027.5 |\ [ ¥ 3705 K< 1o\ N 21 S[2093] 10147.5 280.5 16x73
842 SRLRN\ | J J1deres// 190.5 16x78\ \\ 922 S[2092] 10136.5 370.5 16x73
843 1M\ [ 110055 2805~ \16x73 | 923 S[2091] 10125.5 190.5 16x73
844  AVSR170N\ N\ 10994.5 3145 \) dox73” 924 S[2090] 10114.5 280.5 16x73
845> Y\ S2d&9] \}\ V10983.5 \1906 \  16X73 925 S[2089] 10103.5 3705 16x73
846 [ \\S[2183] | 109725 \ 200 ] 16x73 926 S[2088] 10092.5 190.5 16x73
84AN_P SR16% 100615 N\ RAK 16x73 927 S[2087] 10081.5 280.5 16x73
848 \\ | SJP166] 10950.5 \\190°5> 16x73 928 S[2086] 10070.5 370.5 16x73
849  \Y S[2165] 10939.5 \280.5 16x73 929 S[2085] 10059.5 190.5 16x73
850 S[2164] 10928.5 3705 16x73 930 S[2084] 10048.5 280.5 16x73
851 S[2163] 10917.5 190.5 16x73 931 S[2083] 10037.5 370.5 16x73
852 S[2162] 10906.5 280.5 16x73 932 S[2082] 10026.5 190.5 16x73
853 S[2161] 10895.5 3705 16x73 933 S[2081] 10015.5 280.5 16x73
854 S[2160] 10884.5 190.5 16x73 934 S[2080] 10004.5 370.5 16x73
855 S[2159] 10873.5 280.5 16x73 935 S[2079] 9993.5 190.5 16x73
856 S[2158] 10862.5 3705 16x73 936 S[2078] 9982.5 280.5 16x73
857 S[2157] 10851.5 190.5 16x73 937 S[2077] 99715 370.5 16x73
858 S[2156] 10840.5 280.5 16x73 938 S[2076] 9960.5 190.5 16x73
859 S[2155] 10829.5 3705 16x73 939 S[2075] 9949.5 280.5 16x73
860 S[2154] 10818.5 190.5 16x73 940 S[2074] 9938.5 3705 16x73
861 S[2153] 10807.5 280.5 16x73 941 S[2073] 99275 190.5 16x73
862 S[2152] 10796.5 3705 16x73 942 S[2072] 9916.5 280.5 16x73
863 S[2151] 10785.5 190.5 16x73 943 S[2071] 9905.5 3705 16x73
864 S[2150] 10774.5 280.5 16x73 944 S[2070] 9894.5 190.5 16x73
865 S[2149] 10763.5 3705 16x73 945 S[2069] 9883.5 280.5 16x73
866 S[2148] 10752.5 190.5 16x73 946 S[2068] 98725 3705 16x73
867 S[2147] 107415 280.5 16x73 947 S[2067] 9861.5 190.5 16x73
868 S[2146] 107305 3705 16x73 248 S[2066] 9850.5 280.5 16x73
869 S[2145] 10719.5 190.5 16x73 949 S[2065] 9839.5 370.5 16x73
870 S[2144] 107085 2805 16x73 950 S[2064] 9828.5 190.5 16x73
871 S[2143] 10697.5 3705 16x73 951 S[2063] 98175 280.5 16x73
872 S[2142] 10686.5 190.5 16x73 952 S[2062] 9806.5 370.5 16x73
873 S[2141] 106755 2805 16x73 953 S[2061] 97955 190.5 16x73
874 S[2140] 10664.5 3705 16x73 954 S[2060] 9784.5 280.5 16x73
875 S[2139] 10653.5 190.5 16x73 955 S[2059] 97735 370.5 16x73
876 S[2138] 10642.5 280.5 16x73 956 S[2058] 9762.5 190.5 16x73
877 S[2137] 106315 3705 16x73 957 S[2057] 97515 280.5 16x73
878 S[2136] 10620.5 190.5 16x73 958 S[2056] 97405 3705 16x73
879 S[2135] 10609.5 280.5 16x73 959 S[2055] 97295 190.5 16x73
880 S[2134] 10598.5 3705 16x73 960 S[2054] 97185 280.5 16x73
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961 S[2053] 9707.5 3705 16x73 1041 S[1973] 8827.5 280.5 16x73
962 S[2052] 9696.5 190.5 16x73 1042 S[1972] 8816.5 3705 16x73
963 S[2051] 9685.5 280.5 16x73 1043 S[1971] 8805.5 190.5 16x73
964 S[2050] 9674.5 3705 16x73 1044 S[1970] 8794.5 280.5 16x73
965 S[2049] 9663.5 190.5 16x73 1045 S[1969] 87835 370.5 16x73
966 S[2048] 9652.5 2805 16x73 1046 S[1968] 87725 190.5 16x73
967 S[2047] 9641.5 3705 16x73 1047 S[1967] 87615 280.5 16x73
968 S[2046] 9630.5 190.5 16x73 1048 S[1966] 8750.5 370.5 16x73
969 S[2045] 9619.5 2805 16x73 1049 S[1965] 8739.5 190.5 16x73
970 S[2044] 9608.5 3705 16x73 1050 S[1964] 87285 280.5 16x73
971 S[2043] 9597.5 190.5 16x73 1051 S[1963] 87175 370.5 16x73
972 S[2042] 9586.5 2805 16x73 1052 S[1962] 8706.5 190.5 16x73
973 S[2041] 9575.5 3705 16x73 1053 S[1961] 8695.5 2805, 16x73
974 S[2040] 9564.5 190.5 16x73 1054 S[1960] 8684.5 8705\ 16x73
975 S[2039] 9553.5 280.5 16x73 1055 S[1959] 86735 A \180& \\| _A16x73
976 S[2038] 9542.5 3705 16x73 1056 S[1958] 8662,57 N\ __ %805 16x73
977 S[2037] 9531.5 190.5 16x73 1057 S[1957] 8681\ | \\ (g5 | 16x73
978 S[2036] 9520.5 280.5 16x73 1058 S[1956] 88405 \\ 3I0\5 16x73
979 S[2035] 9509.5 3705 16x73 1059 S[1955] 86296 2805 16x73
980 S[2034] 9498.5 190.5 16x73 1060 S[1954 7| \\B6I8%\ |\ 3705 16x73
981 S[2033] 9487.5 280.5 16x73 1061 S[1953\\__ | RB07 B 190.5 16x73
982 S[2032] 9476.5 370.5 16x73 1062 \ 8506.5 280.5 16x73
983 S[2031] 9465.5 190.5 16x73 1063 A S5 N\ |\ _6585.5 370.5 16x73
984 S[2030] 9454.5 280.5 16x73 1064 \\sfs50] \\ 8574.5 190.5 16x73
985 S[2029] 9443.5 370.5 16x73 1065 \< oldde /) 8563.5" 280.5 16x73
986 S[2028] 9432.5 190.5 16x73 10650\ \V~ S48} 855258 [ 370.5 16x73
987 S[2027] 94215 280.5 16x73 o6z \\ R\ S[1347] PN 190.5 16x73
988 S[2026] 9410.5 3705 16x73 208NN, \\ S[1946] K\ \&85305) _780.5 16x73
989 S[2025] 9399.5 190.5 16x73 [ \doe8 D~ sp945] o [\\ 88105~ [\_"3705 16x73
990 S[2024] 9388.5 280.5 157D \| 070 S[1944] \\ | \BSBBS 190.5 16x73
991 S[2023] 9377.5 370.5 16x73 b1 S[{ea3Y \\ 8075 280.5 16x73
992 S[2022] 9366.5 190.5 18x73 || —#072 _—S[1942] \_8486.5 370.5 16x73
993 S[2021] 9355.5 280.57 \\ 1633/ 1073 [ Stear] Y} Tsars5 190.5 16x73
994 S[2020] 9344.5 3705\ _V/ 16x73 1074 \  S[ue—| 84645 280.5 16x73
995 S[2019] 9333.5 <4805 1673 1078\ | \\ S[198p] 8453.5 370.5 16x73
996 S[2018] 93225 \\ R85~ 16%73 (BTN | \Sf+978] 8442.5 190.5 16x73
997 S[2017] 93115 \\N\ \\3"F5 NV 16x73 (12077 \\| _AS[1937] 84315 280.5 16x73
998 S[2016] 93005, \ooe 16x73/ P \\078 1\ S[1936] 8420.5 370.5 16x73
999 S[2015] /92893 \380.5 165%3 \\—10 S[1935] 8409.5 190.5 16x73
1000 S[2014] 15280.5\\ N\ 370.5 xRN\ )1080— S[1934] 8398.5 280.5 16x73
1001 S[2013 T\ 98675 |\ [ ¥ 1905 < 1R\ N—Aos1 S[1933] 8387.5 370.5 16x73
1002 SREON\ | /) 92865/ 280.5 16x78\ \\ 1082 S[1932] 8376.5 190.5 16x73
1003 S0\ \[¢~ 92455 3705~ \16x73 | 1083 S[1931] 8365.5 280.5 16x73
1004 AV SR010N\ N\ 9234.5 18945 \) dox73” 1084 S[1930] 8354.5 370.5 16x73
1005 S[20Q9] \\ » 92235 \28Q%6 \  16X73 1085 S[1929] 8343.5 190.5 16x73
1006 [ \\s[eowd] |© 92125 O ] 16x73 1086 S[1928] 8332.5 280.5 16x73
100R Q00 92015 [\\NsRg 16x73 1087 S[1927] 8321.5 370.5 16x73
1008 \\ |  SJP006] 9190.5 \\280°5> 16x73 1088 S[1926] 8310.5 190.5 16x73
1009 \\  S[2005] 9179.5 \370.5 16x73 1089 S[1925] 8299.5 280.5 16x73
1010 S[2004] 9168.5 190.5 16x73 1090 S[1924] 8288.5 370.5 16x73
1011 S[2003] 9157.5 280.5 16x73 1091 S[1923] 82775 190.5 16x73
1012 S[2002] 9146.5 3705 16x73 1092 S[1922] 8266.5 280.5 16x73
1013 S[2001] 9135.5 190.5 16x73 1093 S[1921] 8255.5 370.5 16x73
1014 S[2000] 9124.5 280.5 16x73 1094 S[1920] 8244.5 190.5 16x73
1015 S[1999] 9113.5 3705 16x73 1095 S[1919] 82335 280.5 16x73
1016 S[1998] 9102.5 190.5 16x73 1096 S[1918] 82225 370.5 16x73
1017 S[1997] 9091.5 280.5 16x73 1097 S[1917] 82115 190.5 16x73
1018 S[1996] 9080.5 3705 16x73 1098 S[1916] 8200.5 280.5 16x73
1019 S[1995] 9069.5 190.5 16x73 1099 S[1915] 8189.5 3705 16x73
1020 S[1994] 9058.5 280.5 16x73 1100 S[1914] 81785 190.5 16x73
1021 S[1993] 9047.5 3705 16x73 1101 S[1913] 8167.5 280.5 16x73
1022 S[1992] 9036.5 190.5 16x73 1102 S[1912] 8156.5 370.5 16x73
1023 S[1991] 9025.5 280.5 16x73 1103 S[1911] 81455 190.5 16x73
1024 S[1990] 9014.5 3705 16x73 1104 S[1910] 8134.5 280.5 16x73
1025 S[1989] 9003.5 190.5 16x73 1105 S[1909] 81235 370.5 16x73
1026 S[1988] 8992.5 280.5 16x73 1106 S[1908] 81125 190.5 16x73
1027 S[1987] 8981.5 3705 16x73 1107 S[1907] 81015 280.5 16x73
1028 S[1986] 8970.5 190.5 16x73 1108 S[1906] 8090.5 3705 16x73
1029 S[1985] 8959.5 280.5 16x73 1109 S[1905] 8079.5 190.5 16x73
1030 S[1984] 8948.5 3705 16x73 1110 S[1904] 8068.5 280.5 16x73
1031 S[1983] 8937.5 190.5 16x73 1111 S[1903] 8057.5 3705 16x73
1032 S[1982] 8926.5 280.5 16x73 1112 S[1902] 8046.5 190.5 16x73
1033 S[1981] 8915.5 3705 16x73 1113 S[1901] 8035.5 280.5 16x73
1034 S[1980] 8904.5 190.5 16x73 1114 S[1900] 8024.5 3705 16x73
1035 S[1979] 8893.5 280.5 16x73 1115 S[1899] 8013.5 190.5 16x73
1036 S[1978] 8882.5 3705 16x73 1116 S[1898] 8002.5 280.5 16x73
1037 S[1977] 8871.5 190.5 16x73 1117 S[1897] 79915 3705 16x73
1038 S[1976] 8860.5 2805 16x73 1118 S[1896] 79805 190.5 16x73
1039 S[1975] 8849.5 3705 16x73 1119 S[1895] 7969.5 280.5 16x73
1040 S[1974] 8838.5 190.5 16x73 1120 S[1894] 79585 3705 16x73
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1121 S[1893] 7947.5 190.5 16x73 1201 S[1813] 7067.5 370.5 16x73
1122 S[1892] 7936.5 2805 16x73 1202 S[1812] 7056.5 190.5 16x73
1123 S[1891] 7925.5 3705 16x73 1203 S[1811] 70455 280.5 16x73
1124 S[1890] 7914.5 190.5 16x73 1204 S[1810] 7034.5 370.5 16x73
1125 S[1889] 7903.5 2805 16x73 1205 S[1809] 70235 190.5 16x73
1126 S[1888] 7892.5 3705 16x73 1206 S[1808] 70125 280.5 16x73
1127 S[1887] 7881.5 190.5 16x73 1207 S[1807] 70015 370.5 16x73
1128 S[1886] 7870.5 2805 16x73 1208 S[1806] 6990.5 190.5 16x73
1129 S[1885] 7859.5 3705 16x73 1209 S[1805] 6979.5 280.5 16x73
1130 S[1884] 7848.5 190.5 16x73 1210 S[1804] 6968.5 370.5 16x73
1131 S[1883] 7837.5 2805 16x73 1211 S[1803] 6957.5 190.5 16x73
1132 S[1882] 7826.5 3705 16x73 1212 S[1802] 6946.5 280.5 16x73
1133 S[1881] 7815.5 190.5 16x73 1213 S[1801] 6935.5 3765, 16x73
1134 S[1880] 7804.5 280.5 16x73 1214 DUMMY 6924.5 (490.5\ 16x73
1135 S[1879] 7793.5 370.5 16x73 1215 DUMMY 69135 o \280% \\ 16x73
1136 S[1878] 7782.5 190.5 16x73 1216 DUMMY 690257 T\ 8Y0% 16x73
1137 S[1877] 77715 280.5 16x73 1217 DUMMY 680AN\ | \\ 19¢5 | 16x73
1138 S[1876] 7760.5 370.5 16x73 1218 DUMMY 6880.5 \\ 280\5 16x73
1139 S[1875] 7749.5 190.5 16x73 1219 DUMMY 68696 370.5 16x73
1140 S[1874] 7738.5 280.5 16x73 1220 DUMMY~_ | \\o858%\ |\ 190.5 16x73
1141 S[1873] 77275 370.5 16x73 1221 DUMMAY A ®8475D 280.5 16x73
1142 S[1872] 7716.5 190.5 16x73 1222 V4~ 6835 370.5 16x73
1143 S[1871] 7705.5 280.5 16x73 1223 A RUMMA\ |\ _6825.5 190.5 16x73
1144 S[1870] 7694.5 370.5 16x73 1224 oMMy |\ N6814.5 280.5 16x73
1145 S[1869] 7683.5 190.5 16x73 1225 \< RuMWY, 6803.5 370.5 16x73
1146 S[1868] 7672.5 280.5 16x73 12260\ \V~ DOMMY 679258 [ 190.5 16x73
1147 S[1867] 7661.5 370.5 16x73 \3227 \\ R\ bumty 67835, 280.5 16x73
1148 S[1866] 7650.5 190.5 16x73 228NN \\ DUMMY kh\b&7705) 73305 16x73
1149 S[1865] 7639.5 280.5 1673 [[[ =8 D~ bummy o [\\ 80595~ [\_"190.5 16x73
1150 S[1864] 7628.5 370.5 157D \| 19800\ DUMMY \\ [ \67485 280.5 16x73
1151 S[1863] 76175 190.5 1dx73 kBl DUYMY \Y 8375 370.5 16x73
1152 S[1862] 7606.5 280.5 1873 || —#232 _—S[2860] \_8726.5 190.5 16x73
1153 S[1861] 7595.5 370.577 \\ 1633/ 1233 [ S99l Y} Te7155 280.5 16x73
1154 S[1860] 7584.5 1905\ _V/ 16x73 1234 \  SINeSN—J] 67045 3705 16x73
1155 S[1859] 7573.5 <2805 ~r6x73 123\ |\ S[179F] 6693.5 190.5 16x73
1156 S[1858] 7562.5 \\ §xo5~ 16%73 (736 \\ 6] 6682.5 280.5 16x73
1157 S[1857] 75515 \\N\ \\13¢5 NV 16x73 111237 \\| _AS[1795] 6671.5 370.5 16x73
1158 S[1856] 754050 N80 16x73/ P \\1238 T\ S[1794] 6660.5 190.5 16x73
1159 S[1855] /75293 N\ \370.5 1658%3 \\f— 1230 /) S[1793] 6649.5 280.5 16x73
1160 S[1854] {5185\ N\ 190.5 RN\ 1%~ S[1792] 6638.5 370.5 16x73
1161 S[1853r T\ (8075 \\[ ¥ 2805 K 1o\ N/ 1241 S[1791] 6627.5 190.5 16x73
1162 SH8BN\\ | /) ™65/ / 370.5 16x78\ \\ 1242 S[1790] 6616.5 280.5 16x73
1163 585\ \[~ 74855 1905~ \16x73 | 1243 S[1789] 6605.5 370.5 16x73
1164 ANV SN850N\ N\ 7474.5 ~ 2805 "\ dox73” 1244 S[1788] 6594.5 190.5 16x73
11652 T\ S[49] \\ » 74635 \870%6 \  16X73 1245 S[1787] 6583.5 280.5 16x73
166 | \\s[1848] |” 74525 00 ] 16x73 1246 S[1786] 6572.5 370.5 16x73
116\ QN84 74415 N\\O280% 16x73 1247 S[1785] 6561.5 190.5 16x73
1168 \\ |  S|¥846] 7430.5 \\370°5> 16x73 1248 S[1784] 6550.5 280.5 16x73
1169 \\  S[1845] 7419.5 \}90.5 16x73 1249 S[1783] 6539.5 370.5 16x73
1170 S[1844] 7408.5 280.5 16x73 1250 S[1782] 6528.5 190.5 16x73
1171 S[1843] 7397.5 3705 16x73 1251 S[1781] 6517.5 280.5 16x73
1172 S[1842] 7386.5 190.5 16x73 1252 S[1780] 6506.5 370.5 16x73
1173 S[1841] 7375.5 280.5 16x73 1253 S[1779] 6495.5 190.5 16x73
1174 S[1840] 7364.5 3705 16x73 1254 S[1778] 6484.5 280.5 16x73
1175 S[1839] 7353.5 190.5 16x73 1255 S[1777] 6473.5 370.5 16x73
1176 S[1838] 7342.5 280.5 16x73 1256 S[1776] 6462.5 190.5 16x73
1177 S[1837] 73315 3705 16x73 1257 S[1775] 64515 280.5 16x73
1178 S[1836] 7320.5 190.5 16x73 1258 S[1774] 6440.5 370.5 16x73
1179 S[1835] 7309.5 280.5 16x73 1259 S[1773] 6429.5 190.5 16x73
1180 S[1834] 7298.5 3705 16x73 1260 S[1772] 64185 280.5 16x73
1181 S[1833] 7287.5 190.5 16x73 1261 S[1771] 6407.5 3705 16x73
1182 S[1832] 7276.5 280.5 16x73 1262 S[1770] 6396.5 190.5 16x73
1183 S[1831] 7265.5 3705 16x73 1263 S[1769] 6385.5 280.5 16x73
1184 S[1830] 7254.5 190.5 16x73 1264 S[1768] 6374.5 3705 16x73
1185 S[1829] 7243.5 280.5 16x73 1265 S[1767) 6363.5 190.5 16x73
1186 S[1828] 7232.5 3705 16x73 1266 S[1766] 6352.5 280.5 16x73
1187 S[1827] 72215 190.5 16x73 1267 S[1765] 63415 3705 16x73
1188 S[1826] 7210.5 2805 16x73 1268 S[1764] 6330.5 190.5 16x73
1189 S[1825] 7199.5 3705 16x73 1269 S[1763] 6319.5 280.5 16x73
1190 S[1824] 7190.5 190.5 16x73 1270 S[1762] 6308.5 3705 16x73
1191 S[1823] 71775 2805 16x73 1271 S[1761] 6297.5 190.5 16x73
1192 S[1822] 7166.5 3705 16x73 1272 S[1760] 6286.5 280.5 16x73
1193 S[1821] 7155.5 190.5 16x73 1273 S[1759] 6275.5 3705 16x73
1194 S[1820] 7144.5 2805 16x73 1274 S[1758] 6264.5 190.5 16x73
1195 S[1819] 7133.5 3705 16x73 1275 S[1757] 6253.5 280.5 16x73
1196 S[1818] 7122.5 190.5 16x73 1276 S[1756] 6242.5 370.5 16x73
1197 S[1817] 71115 2805 16x73 1277 S[1755] 62315 190.5 16x73
1198 S[1816] 7100.5 3705 16x73 1278 S[1754] 62205 280.5 16x73
1199 S[1815] 7089.5 190.5 16x73 1279 S[1753] 6209.5 370.5 16x73
1200 S[1814] 7078.5 280.5 16x73 1280 S[1752] 61985 190.5 16x73
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1281 S[1751] 6187.5 280.5 16x73 1361 S[1671] 5307.5 190.5 16x73
1282 S[1750] 6176.5 3705 16x73 1362 S[1670] 5296.5 280.5 16x73
1283 S[1749] 6165.5 190.5 16x73 1363 S[1669] 5285.5 370.5 16x73
1284 S[1748] 6154.5 2805 16x73 1364 S[1668] 52745 190.5 16x73
1285 S[1747] 6143.5 3705 16x73 1365 S[1667] 5263.5 280.5 16x73
1286 S[1746] 6132.5 190.5 16x73 1366 S[1666] 52525 370.5 16x73
1287 S[1745] 6121.5 280.5 16x73 1367 S[1665] 52415 190.5 16x73
1288 S[1744] 6110.5 3705 16x73 1368 S[1664] 5230.5 280.5 16x73
1289 S[1743] 6099.5 190.5 16x73 1369 S[1663] 52195 370.5 16x73
1290 S[1742] 6088.5 280.5 16x73 1370 S[1662] 5208.5 190.5 16x73
1291 S[1741] 6077.5 3705 16x73 1371 S[1661] 5197.5 280.5 16x73
1292 S[1740] 6066.5 190.5 16x73 1372 S[1660] 5186.5 370.5 16x73
1293 S[1739)] 6055.5 280.5 16x73 1373 S[1659] 51755 19035, 16x73
1294 S[1738] 6044.5 3705 16x73 1374 S[1658] 5164.5 (280.5\ 16x73
1295 S[1737] 6033.5 190.5 16x73 1375 S[1657] 51535 A \3R% \\ 16x73
1296 S[1736] 6022.5 280.5 16x73 1376 S[1656] 514257 T\ 190% 16x73
1297 S[1735] 6011.5 370.5 16x73 1377 S[1655] 51050\ | \\ 28¢5 | 16x73
1298 S[1734] 6000.5 190.5 16x73 1378 S[1654] 54R0.5 \\ \870\5 16x73
1299 S[1733] 5989.5 2805 16x73 1379 S[1653] <5106 0.5 16x73
1300 S[1732] 5978.5 370.5 16x73 1380 S[1652 ] \58R8%\ |\ 280.5 16x73
1301 S[1731] 5967.5 190.5 16x73 1381 S[165I\\__ | RE87T B 370.5 16x73
1302 S[1730] 5956.5 280.5 16x73 1382 N\ 506.5 190.5 16x73
1303 S[1729] 5945.5 370.5 16x73 1383 A Si649N\\ \|\ _5d65.5 280.5 16x73
1304 S[1728] 5934.5 190.5 16x73 1384 \\s[sas] \\ 5054.5 370.5 16x73
1305 S[1727] 5923.5 280.5 16x73 1385 \< o /) 5043.5" 190.5 16x73
1306 S[1726] 5912.5 370.5 16x73 13850\ \V~ Sl648}” 503258 [ 280.5 16x73
1307 S[1725] 5901.5 190.5 16x73 3387 \\ R\ S[184s5] NN 370.5 16x73
1308 S[1724] 5890.5 280.5 16x73 AR \\ S[1644] K\ \50105) _190.5 16x73
1309 S[1723] 5879.5 370.5 1673 [ \d&8. D 7 s[1643] 4 [ \\ 29995\ [\L_280.5 16x73
1310 S[1722] 5868.5 190.5 157D \| 1300\ S[1642] \\ | \4983.5 370.5 16x73
1311 S[1721] 5857.5 280.5 16x73 13p1 Sl \\ A7 ™S 190.5 16x73
1312 S[1720] 5846.5 370.5 18x73 || —#392 _—S[26461 \_4966.5 280.5 16x73
1313 S[1719] 5835.5 190.577 N\ 1633/ 1393 [ 5639 Y} 4955.5 370.5 16x73
1314 S[1718] 5824.5 2805\ _V/ 16x73 1394 \  S[essh—J| 49445 190.5 16x73
1315 S[1717) 5813.5 _ <3705 ~6x73 139\ | \\ S[168F] 49335 280.5 16x73
1316 S[1716] 5802.5 \\ o5~ 16%73 (AN | \Sf+676] 49225 370.5 16x73
1317 S[1715] 57915 \\N\ \\2dF5 NV 16x73 111397 \\| _~S[1635] 4911.5 190.5 16x73
1318 S[1714] 578050 \370%" 16x73/ P \\1398 T\ S[1634] 4900.5 280.5 16x73
1319 S[1713] /57693 0.5 16873 \\|— 130 /) S[1633] 4889.5 370.5 16x73
1320 S[1712] 16758.5\\ N\ 280.5 RN\ 1400~ S[1632] 4878.5 190.5 16x73
1321 sy M\\ex475 |\ [ ¥ 3705 K< 1o\ 1401 S[1631] 4867.5 280.5 16x73
1322 SHURON\ | J)5R365// 190.5 16x78\ \\ 1402 S[1630] 4856.5 370.5 16x73
1323 S0\ \[ 57255 2805~ \16x73 | 1403 S[1629] 4845.5 190.5 16x73
1324 ANV SN708N\ N\ 5714.5 3145 \) dox73” 1404 S[1628] 4834.5 280.5 16x73
13252 Y\ ShQ7] \\ V57035 \1906 \  16X73 1405 S[1627] 4823.5 370.5 16x73
16 [ \\s[1788]l |© 56925 2008 ] 16x73 1406 S[1626] 4812.5 190.5 16x73
132\ QlL705¢ 56815 [\ A% 16x73 1407 S[1625] 48015 280.5 16x73
1328 \\ |  S|¥704] 5670.5 \\190°5> 16x73 1408 S[1624] 4790.5 3705 16x73
1329 \}  S[1703] 5659.5 \280.5 16x73 1409 S[1623] 4779.5 190.5 16x73
1330 S[1702] 5648.5 3705 16x73 1410 S[1622] 4768.5 280.5 16x73
1331 S[1701] 5637.5 190.5 16x73 1411 S[1621] 4757.5 370.5 16x73
1332 S[1700] 5626.5 280.5 16x73 1412 S[1620] 4746.5 190.5 16x73
1333 S[1699] 5615.5 3705 16x73 1413 S[1619] 4735.5 280.5 16x73
1334 S[1698] 5604.5 190.5 16x73 1414 S[1618] 4724.5 370.5 16x73
1335 S[1697] 5593.5 280.5 16x73 1415 S[1617] 4713.5 190.5 16x73
1336 S[1696] 5582.5 3705 16x73 1416 S[1616] 4702.5 280.5 16x73
1337 S[1695] 5571.5 190.5 16x73 1417 S[1615] 4691.5 370.5 16x73
1338 S[1694] 5560.5 280.5 16x73 1418 S[1614] 4680.5 190.5 16x73
1339 S[1693] 5549.5 3705 16x73 1419 S[1613] 4669.5 280.5 16x73
1340 S[1692] 5538.5 190.5 16x73 1420 S[1612] 4658.5 3705 16x73
1341 S[1691] 5527.5 280.5 16x73 1421 S[1611] 4647.5 190.5 16x73
1342 S[1690] 5516.5 3705 16x73 1422 S[1610] 4636.5 280.5 16x73
1343 S[1689] 5505.5 190.5 16x73 1423 S[1609] 4625.5 3705 16x73
1344 S[1688] 5494.5 280.5 16x73 1424 S[1608] 4614.5 190.5 16x73
1345 S[1687] 5483.5 3705 16x73 1425 S[1607] 4603.5 280.5 16x73
1346 S[1686] 5472.5 190.5 16x73 1426 S[1606] 4592.5 3705 16x73
1347 S[1685] 5461.5 280.5 16x73 1427 S[1605] 4581.5 190.5 16x73
1348 S[1684] 5450.5 3705 16x73 1428 S[1604] 4570.5 280.5 16x73
1349 S[1683] 5439.5 190.5 16x73 1429 S[1603] 4559.5 370.5 16x73
1350 S[1682] 5428.5 2805 16x73 1430 S[1602] 4548.5 190.5 16x73
1351 S[1681] 5417.5 3705 16x73 1431 S[1601] 4537.5 280.5 16x73
1352 S[1680] 5406.5 190.5 16x73 1432 S[1600] 4526.5 370.5 16x73
1353 S[1679] 5395.5 2805 16x73 1433 S[1599] 4515.5 190.5 16x73
1354 S[1678] 5384.5 3705 16x73 1434 S[1598] 4504.5 280.5 16x73
1355 S[1677] 5373.5 190.5 16x73 1435 S[1597] 4493.5 370.5 16x73
1356 S[1676] 5362.5 280.5 16x73 1436 S[1596] 4482.5 190.5 16x73
1357 S[1675] 5351.5 3705 16x73 1437 S[1595] 44715 280.5 16x73
1358 S[1674] 5340.5 190.5 16x73 1438 S[1594] 4460.5 3705 16x73
1359 S[1673] 5329.5 280.5 16x73 1439 S[1593] 4449.5 190.5 16x73
1360 S[1672] 5318.5 3705 16x73 1440 S[1592] 4438.5 280.5 16x73
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NO. Name X Y Bump size (um) NO. Name X Y Bu?:]?wf)'ze
1441 S[1591] 4427.5 3705 16x73 1521 S[1511] 3547.5 280.5 16x73
1442 S[1590] 4416.5 190.5 16x73 1522 S[1510] 3536.5 3705 16x73
1443 S[1589] 4405.5 2805 16x73 1523 S[1509] 35255 190.5 16x73
1444 S[1588] 4394.5 3705 16x73 1524 S[1508] 35145 280.5 16x73
1445 S[1587] 4383.5 190.5 16x73 1525 S[1507] 35035 370.5 16x73
1446 S[1586] 43725 2805 16x73 1526 S[1506] 34925 190.5 16x73
1447 S[1585] 4361.5 3705 16x73 1527 S[1505] 34815 280.5 16x73
1448 S[1584] 4350.5 190.5 16x73 1528 S[1504] 34705 370.5 16x73
1449 S[1583] 4339.5 2805 16x73 1529 S[1503] 34595 190.5 16x73
1450 S[1582] 4328.5 3705 16x73 1530 S[1502] 34485 280.5 16x73
1451 S[1581] 43175 190.5 16x73 1531 S[1501] 34375 370.5 16x73
1452 S[1580] 4306.5 2805 16x73 1532 S[1500] 34265 1906 16x73
1453 S[1579)] 4295.5 3705 16x73 1533 S[1499] 34155 280K\ 16x73
1454 S[1578] 4284.5 190.5 16x73 1534 S[1498] 3404.5 8.5 \\ 16x73
1455 S[1577] 42735 280.5 16x73 1535 S[1497] 3393.5 AN\ OO\ \\"16x73
1456 S[1576] 4262.5 370.5 16x73 1536 S[1496] 33828< [\ 28050 16x73
1457 S[1575] 42515 190.5 16x73 1537 S[1495] BT\ [ \\8%0,5 16x73
1458 S[1574] 4240.5 280.5 16x73 1538 S[1494] ~_3368,5 g5 16x73
1459 S[1573] 4229.5 3705 16x73 1539 S[1493] ) \ 280.5 16x73
1460 S[1572] 42185 190.5 16x73 1540 S[1494 < | \3338B\ [~ 3705 16x73
1461 S[1571] 4207.5 280.5 16x73 1541 spa \\ 1~ 3=7.5 190.5 16x73
1462 S[1570] 4196.5 370.5 16x73 1542 <S40\  38M.5 280.5 16x73
1463 S[1569] 4185.5 190.5 16x73 1543 K \\Sies9] \\ 133055 370.5 16x73
1464 S[1568] 41745 280.5 16x73 1544 <A \S[48g] ) ) 32945 7} 190.5 16x73
1465 S[1567] 4163.5 370.5 16x73 158, \ Sady 32838 | . 2805 16x73
1466 S[1566] 41525 190.5 16x73 <2546\\ N<  S[486] 377265\\f 370.5 16x73
1467 S[1565] 41415 280.5 16x73 RN\ [\ S[1485] <&61p) \{_ 1m05 16x73
1468 S[1564] 4130.5 370.5 16x73 [ 528 N & s[1484) \ 8250.5~ \\_280.5 16x73
1469 S[1563] 4119.5 190.5 16773\ \ 54\ S[2483 <\ | \\8230.56 \pV 370.5 16x73
1470 S[1562] 4108.5 280.5 {¢x73 1550~ S[pas> \\|  8R2B§ 190.5 16x73
1471 S[1561] 4097.5 370.5 16x73 1 S[iks1 P75 280.5 16x73
1472 S[1560] 4086.5 190.5 1603 ) 1552 280\ 37206.5 370.5 16x73
1473 S[1559] 4075.5 2800\ [)) 16x73/ 1553 [ spavar / 3195.5 190.5 16x73
1474 S[1558] 4064.5 3705 \V]-\16x73 158 |\ S[1478] 3184.5 280.5 16x73
1475 S[1557] 4053.5 A\N0,5> M6X73 L/ I555\\ NS[1477] 31735 370.5 16x73
1476 S[1556] 40425 Ok \\2805 16x73 [(1586 \\| _ Sft476] 3162.5 190.5 16x73
1477 S[1555] 403150 \IN\\\\8705_~ 16x73 /N \\1557 \ \\M"_~S[1475] 3151.5 280.5 16x73
1478 S[1554] A020:5 N\ N0 16573 ( \2g58 )| S[1474] 3140.5 3705 16x73
1479 S[1553] [£009 BN\ NN\ 26b.5 16X —\5sa S[1473] 3129.5 190.5 16x73
1480 S[1552 \3998.5 \\ [\ 3705 AN\ A J1560 S[1472] 3118.5 280.5 16x73
1481 S[15TAS [ ))39875 )] 190.5 16x%3, \\ [—"1561 S[1471] 3107.5 370.5 16x73
1482 350 \\V/ 39765 2805~ | \\16x73\ 1562 S[1470] 3096.5 190.5 16x73
1483 CSM5490\ W\ 3965.5 3719’5 N8x8/ 1563 S[1469] 3085.5 280.5 16x73
1484 AN\ SIs48] \\ \ 3954.5 N\190\5 18%73 1564 S[1468] 3074.5 370.5 16x73
14857 N\\S[15dq PV 39435 16x73 1565 S[1467] 3063.5 190.5 16x73
148\ \§[1548) 39325 V'  16x73 1566 S[1466] 3052.5 280.5 16x73
1487\ | S[¥545] 39215 N\ T00.5\ 16x73 1567 S[1465] 3041.5 370.5 16x73
1488 \\| _ S[1544] 3910.5 \%80.5 16x73 1568 S[1464] 30305 190.5 16x73
1489 S[1543] 3899.5 370.5 16x73 1569 S[1463] 3019.5 280.5 16x73
1490 S[1542] 3888.5 190.5 16x73 1570 S[1462] 3008.5 370.5 16x73
1491 S[1541] 3877.5 280.5 16x73 1571 S[1461] 2997.5 190.5 16x73
1492 S[1540] 3866.5 3705 16x73 1572 S[1460] 2986.5 280.5 16x73
1493 S[1539] 3855.5 190.5 16x73 1573 S[1459] 29755 370.5 16x73
1494 S[1538] 3844.5 280.5 16x73 1574 S[1458] 2964.5 190.5 16x73
1495 S[1537] 3833.5 3705 16x73 1575 S[1457) 29535 280.5 16x73
1496 S[1536] 3822.5 190.5 16x73 1576 S[1456] 29425 370.5 16x73
1497 S[1535] 3811.5 280.5 16x73 1577 S[1455] 29315 190.5 16x73
1498 S[1534] 3800.5 3705 16x73 1578 S[1454] 29205 280.5 16x73
1499 S[1533] 3789.5 190.5 16x73 1579 S[1453] 2909.5 370.5 16x73
1500 S[1532] 3778.5 280.5 16x73 1580 S[1452] 2898.5 190.5 16x73
1501 S[1531] 3767.5 3705 16x73 1581 S[1451] 2887.5 280.5 16x73
1502 S[1530] 3756.5 190.5 16x73 1582 S[1450] 2876.5 370.5 16x73
1503 S[1529] 3745.5 280.5 16x73 1583 S[1449] 2865.5 190.5 16x73
1504 S[1528] 3734.5 3705 16x73 1584 S[1448] 2854.5 280.5 16x73
1505 S[1527] 37235 190.5 16x73 1585 S[1447] 28435 3705 16x73
1506 S[1526] 37125 280.5 16x73 1586 S[1446] 28325 190.5 16x73
1507 S[1525] 37015 3705 16x73 1587 S[1445] 28215 280.5 16x73
1508 S[1524] 3690.5 190.5 16x73 1588 S[1444] 28105 3705 16x73
1509 S[1523] 3679.5 280.5 16x73 1589 S[1443] 27995 190.5 16x73
1510 S[1522] 3668.5 3705 16x73 1590 S[1442] 27885 280.5 16x73
1511 S[1521] 3657.5 190.5 16x73 1591 S[1441] 27775 3705 16x73
1512 S[1520] 3646.5 2805 16x73 1592 S[1440] 2766.5 190.5 16x73
1513 S[1519] 3635.5 3705 16x73 1593 S[1439] 27555 280.5 16x73
1514 S[1518] 3624.5 190.5 16x73 1594 S[1438] 27445 3705 16x73
1515 S[1517] 3613.5 2805 16x73 1595 S[1437] 27335 190.5 16x73
1516 S[1516] 3602.5 3705 16x73 1596 S[1436] 27225 280.5 16x73
1517 S[1515] 3591.5 190.5 16x73 1597 S[1435] 27115 3705 16x73
1518 S[1514] 3580.5 280.5 16x73 1598 S[1434] 27005 190.5 16x73
1519 S[1513] 3569.5 3705 16x73 1599 S[1433] 2689.5 280.5 16x73
1520 S[1512] 3558.5 190.5 16x73 1600 S[1432] 26785 370.5 16x73

2016/03/03 100 Rev. 0.6




fitipower

Preliminary EK79030

NO. Name X Y Bump size (um) NO. Name X Y Buzﬂf)'ze
1601 S[1431] 2667.5 190.5 16x73 1681 S[1351] 17875 370.5 16x73
1602 S[1430] 2656.5 2805 16x73 1682 S[1350] 17765 190.5 16x73
1603 S[1429] 2645.5 3705 16x73 1683 S[1349] 17655 280.5 16x73
1604 S[1428] 2634.5 190.5 16x73 1684 S[1348] 17545 370.5 16x73
1605 S[1427] 2623.5 2805 16x73 1685 S[1347] 17435 190.5 16x73
1606 S[1426] 2612.5 3705 16x73 1686 S[1346] 17325 280.5 16x73
1607 S[1425] 2601.5 190.5 16x73 1687 S[1345] 17215 370.5 16x73
1608 S[1424] 2590.5 2805 16x73 1688 S[1344] 17105 190.5 16x73
1609 S[1423] 2579.5 3705 16x73 1689 S[1343] 1699.5 280.5 16x73
1610 S[1422] 2568.5 190.5 16x73 1690 S[1342] 1688.5 370.5 16x73
1611 S[1421] 2557.5 2805 16x73 1691 S[1341] 1677.5 190.5 16x73
1612 S[1420] 2546.5 3705 16x73 1692 S[1340] 1666.5 280.5 16x73
1613 S[1419] 2535.5 190.5 16x73 1693 S[1339] 1655.5 3765, 16x73
1614 S[1418] 2524.5 280.5 16x73 1694 S[1338] 1644.5 (490.5\ 16x73
1615 S[1417] 2513.5 370.5 16x73 1695 S[1337] 16335 A \280% \\ 16x73
1616 S[1416] 2502.5 190.5 16x73 1696 S[1336] 16225 N\ §10%5 16x73
1617 S[1415] 24915 280.5 16x73 1697 S[1335] 16050\ | \\19¢5 S 16x73
1618 S[1414] 2480.5 370.5 16x73 1698 S[1334] 1680.5 \\ 280\5 16x73
1619 S[1413] 2469.5 190.5 16x73 1699 S[1333] 15896 3705 16x73
1620 S[1412] 2458.5 280.5 16x73 1700 S[1332 ] \\SZ8%\ [\ 190.5 16x73
1621 S[1411] 2447.5 370.5 16x73 1701 S[33N\\_ [ BT 280.5 16x73
1622 S[1410] 2436.5 190.5 16x73 1702 \ 1506.5 370.5 16x73
1623 S[1409] 24255 280.5 16x73 1703 A Si329N\ \\_1545.5 190.5 16x73
1624 S[1408] 2414.5 370.5 16x73 1704 \\s[328] \\ N"1534.5 280.5 16x73
1625 S[1407] 2403.5 190.5 16x73 1705 \< e /) 1523.5 370.5 16x73
1626 S[1406] 2392.5 280.5 16x73 17060\ \Y~ SNR28}~ 151258 [ 1905 16x73
1627 S[1405] 2381.5 370.5 16x73 N7 \\ R\ s[1¥%s5) b5, 280.5 16x73
1628 S[1404] 2370.5 190.5 16x73 A0S \\ S[1324] K \4905) _3}05 16x73
1629 S[1403] 2359.5 280.5 16x73 ([ N\ D~ S[1323] & [ \\ N79- .~190.5 16x73
1630 S[1402] 2348.5 370.5 157D \| LN S[1322] \\ | \ud835 280.5 16x73
1631 S[1401] 23375 190.5 16x73 Yk si{zen \\  Me 370.5 16x73
1632 S[1400] 2326.5 280.5 1873 || —712 _—S[A320] \_¥446.5 190.5 16x73
1633 S[1399] 2315.5 370.577 \\ 1633/ 1713 [ Sl Y} 14355 280.5 16x73
1634 S[1398] 2304.5 1905\ _V/ 16x73 1714 \ SeWN— | 14245 3705 16x73
1635 S[1397) 22935 _ <2805 ~6x73 177\ [ \\ _S[131f] 1413.5 190.5 16x73
1636 S[1396) 22825 \\ §xo5~ 16%73 (AR | \of+d76] 1402.5 280.5 16x73
1637 S[1395] 22715 \\N\\\13¢5 NV 16x73 (11727 \\| _AS[1315] 1391.5 370.5 16x73
1638 S[1394] 2260.5) N80 16x73/ P \\1718 ) S[1314] 1380.5 190.5 16x73
1639 S[1393] (22293 NN\ \370.5 16873 \\— W7 S[1313] 1369.5 280.5 16x73
1640 S[1392] 1B238.5\\ N\ 190.5 RN\ 1720~ S[1312] 1358.5 370.5 16x73
1641 S[139 M\ Y2275 |\ [ ¥ 2805 K< 1o\ /1721 S[1311] 1347.5 190.5 16x73
1642 SEDON\ | /) 22365/ 370.5 16x78\ \\ 1722 S[1310] 1336.5 280.5 16x73
1643 538 \[¢~ 22055 1905~ \16x73 | 1723 S[1309] 1325.5 370.5 16x73
1644 AV 80388\ N\ 2194.5 ~ 2805 "\ dox73” 1724 S[1308] 1314.5 190.5 16x73
16452 L\ _S[x387] \\ » 21835 \870%6 \  16X73 1725 S[1307] 1303.5 280.5 16x73
1646 | \\s[1388] |° 21725 00 ] 16x73 1726 S[1306] 1292.5 370.5 16x73
164% N\ ol13851 21615 [\ 280§ 16x73 1727 S[1305] 1281.5 190.5 16x73
1648 \\ |  S|¥384] 2150.5 \\370°5> 16x73 1728 S[1304] 1270.5 280.5 16x73
1649 \\  S[1383] 2139.5 \}90.5 16x73 1729 S[1303] 1259.5 370.5 16x73
1650 S[1382] 2128.5 280.5 16x73 1730 S[1302] 12485 190.5 16x73
1651 S[1381] 2117.5 3705 16x73 1731 S[1301] 12375 280.5 16x73
1652 S[1380] 2106.5 190.5 16x73 1732 S[1300] 12265 370.5 16x73
1653 S[1379] 2095.5 280.5 16x73 1733 S[1299] 12155 190.5 16x73
1654 S[1378] 2084.5 3705 16x73 1734 S[1298] 1204.5 280.5 16x73
1655 S[1377] 2073.5 190.5 16x73 1735 S[1297] 11935 370.5 16x73
1656 S[1376] 2062.5 280.5 16x73 1736 S[1296] 11825 190.5 16x73
1657 S[1375] 2051.5 3705 16x73 1737 S[1295] 11715 280.5 16x73
1658 S[1374] 2040.5 190.5 16x73 1738 S[1294] 11605 370.5 16x73
1659 S[1373] 2029.5 280.5 16x73 1739 S[1293] 11495 190.5 16x73
1660 S[1372] 2018.5 3705 16x73 1740 S[1292] 11385 280.5 16x73
1661 S[1371] 2007.5 190.5 16x73 1741 S[1291] 11275 3705 16x73
1662 S[1370] 1996.5 280.5 16x73 1742 S[1290] 11165 190.5 16x73
1663 S[1369] 1085.5 3705 16x73 1743 S[1289] 11055 280.5 16x73
1664 S[1368] 19745 190.5 16x73 1744 S[1288] 1094.5 3705 16x73
1665 S[1367] 1963.5 280.5 16x73 1745 S[1287] 1083.5 190.5 16x73
1666 S[1366] 19525 3705 16x73 1746 S[1286] 10725 280.5 16x73
1667 S[1365] 19415 190.5 16x73 1747 S[1285] 10615 3705 16x73
1668 S[1364] 19305 2805 16x73 1748 S[1284] 1050.5 190.5 16x73
1669 S[1363] 1919.5 3705 16x73 1749 S[1283] 1039.5 280.5 16x73
1670 S[1362] 1908.5 190.5 16x73 1750 S[1282] 10285 3705 16x73
1671 S[1361] 1897.5 2805 16x73 1751 S[1281] 10175 190.5 16x73
1672 S[1360] 1886.5 3705 16x73 1752 S[1280] 1006.5 280.5 16x73
1673 S[1359] 18755 190.5 16x73 1753 S[1279] 995.5 3705 16x73
1674 S[1358] 1864.5 2805 16x73 1754 S[1278] 984.5 190.5 16x73
1675 S[1357] 1853.5 3705 16x73 1755 S[1277] 9735 280.5 16x73
1676 S[1356] 18425 190.5 16x73 1756 S[1276] 962.5 370.5 16x73
1677 S[1355] 18315 2805 16x73 1757 S[1275] 9515 190.5 16x73
1678 S[1354] 18205 3705 16x73 1758 S[1274] 940.5 280.5 16x73
1679 S[1353] 1809.5 190.5 16x73 1759 S[1273] 929.5 370.5 16x73
1680 S[1352] 17985 280.5 16x73 1760 S[1272] 9185 190.5 16x73
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NO. Name X Y Bump size (um) NO. Name X Y Buzﬂf)'ze
1761 S[1271] 907.5 280.5 16x73 1841 DUMMY 275 190.5 16x73
1762 S[1270] 896.5 3705 16x73 1842 DUMMY 16.5 280.5 16x73
1763 S[1269] 885.5 190.5 16x73 1843 DUMMY 5.5 3705 16x73
1764 S[1268] 874.5 280.5 16x73 1844 DUMMY 55 190.5 16x73
1765 S[1267] 863.5 3705 16x73 1845 DUMMY -16.5 280.5 16x73
1766 S[1266] 852.5 190.5 16x73 1846 DUMMY 275 370.5 16x73
1767 S[1265] 8415 280.5 16x73 1847 DUMMY -385 190.5 16x73
1768 S[1264] 830.5 3705 16x73 1848 DUMMY -49.5 280.5 16x73
1769 S[1263] 819.5 190.5 16x73 1849 DUMMY -60.5 370.5 16x73
1770 S[1262] 808.5 2805 16x73 1850 DUMMY 715 190.5 16x73
1771 S[1261] 797.5 3705 16x73 1851 DUMMY -825 280.5 16x73
1772 S[1260] 786.5 190.5 16x73 1852 DUMMY -935 370.5 16x73
1773 S[1259] 7755 2805 16x73 1853 DUMMY -104.5 190.5 16x73
1774 S[1258] 764.5 3705 16x73 1854 DUMMY -1155 280\5, 16x73
1775 S[1257] 7535 190.5 16x73 1855 DUMMY -1265 (370.5\" 16x73
1776 S[1256] 742.5 280.5 16x73 1856 S[1200] 1375 <L \dQs \\| _16x73
1777 S[1255] 7315 3705 16x73 1857 S[1199] -1485, RBOB 16x73
1778 S[1254] 7205 190.5 16x73 1858 S[1198] 4808\ | \\3Yg5 M|  16x73
1779 S[1253] 709.5 280.5 16x73 1859 S[1197] 205\ \ndols 16x73
1780 S[1252] 698.5 3705 16x73 1860 S[1196] NN 280.5 16x73
1781 S[1251] 687.5 190.5 16x73 1861 S[195y” 7| \\re2B\ [V 3705 16x73
1782 S[1250] 676.5 280.5 16x73 1862 S[LL94N\, D R3S 190.5 16x73
1783 S[1249] 665.5 370.5 16x73 1863 ST\ ¢ A5 280.5 16x73
1784 S[1248] 654.5 190.5 16x73 1864 ALRL192\\ 72255 370.5 16x73
1785 S[1247] 643.5 280.5 16x73 1865 Nsiro1] ) 2365 A 190.5 16x73
1786 S[1246] 632.5 370.5 16x73 1866\ R 24757 280.5 16x73
1787 S[1245] 621.5 190.5 16x73 186RN\ \ Sed” 258 B\ 370.5 16x73
1788 S[1244] 610.5 280.5 16x73 \EB68 \\ N\ _ S[1188] 2605, \| 190.5 16x73
1789 S[1243] 599.5 370.5 16x73 [/ /] NN \S S[1187] K\ \280.5) 2805 16x73
1790 S[1242] 588.5 190.5 1673 ([ W P S[1186]n | \\ RoFB 370.5 16x73
1791 S[1241] 5775 280.5 \l 187 N> suesl \\ | \'g0s 190.5 16x73
1792 S[1240] 566.5 370.5 16x73 18172 sS4 \\  Biz® 280.5 16x73
1793 S[1239] 555.5 190.5 163 || 1873 SN N\ \N—B245 370.5 16x73
1794 S[1238] 544.5 280.5 ¢ [\ 1680/ 1874 [ SR482] ) 335.5 190.5 16x73
1795 S[1237] 533.5 35 \\ Y L_16x73 1875 \\ S[B—] 3465 280.5 16x73
1796 S[1236] 5225 A8 Q005 \{ 673 1878\ | \\. S[11Bp] 3575 3705 16x73
1797 S[1235] 511.5 \\ 8057 Y\ 16x73 [ \\ | iAo -370.5 190.5 16x73
1798 S[1234] 5005 \\\ \\37\s ~ 16x73 \\ 1878 _NS[1178] -379.5 280.5 16x73
1799 S[1233] 489 5\ \o0R” 16x73( P \\1879 |\ S[1177] -390.5 370.5 16x73
1800 S[1232] [ABRN\\ 60.5 16583 \— ] S[1176] -401.5 190.5 16x73
1801 S[1231] \k67.5\\ N\ 370.5 PN V1881 S[1175] 4125 280.5 16x73
1802 S[1230] W\ W66.5 | 190.5 < 1ex8\\ 882 S[1174] -423.5 370.5 16x73
1803 SRRON\| /) 44557/ 280.5 16x78)_\ 1883 S[1173] -434.5 190.5 16x73
1804 51228\ \[<~ 4345 3 \d6x73 J 1884 S[1172] -445.5 280.5 16x73
1805 LY Si227N\\ \\ 4235 a1dds N\ 24 1885 S[1171] -456.5 370.5 16x73
18067 N\ S[I0%6] V4125 1 \z8R% \  16x73 1886 S[1170] -467.5 190.5 16x73
180 N\\S[1235) 4015 NNETOEN ] 16x73 1887 S[1169] -478.5 280.5 16x73
1800 A4 SN224] 390.5 N\ RS 16x73 1888 S[1168] -489.5 370.5 16x73
1809 \\ |  S[¥223] 379.5 \\280:5” 16x73 1889 S[1167] -500.5 190.5 16x73
1810 S[1222] 3705 \370.5 16x73 1890 S[1166] 5115 280.5 16x73
1811 S[1221] 357.5 190.5 16x73 1891 S[1165] 5225 370.5 16x73
1812 S[1220] 346.5 280.5 16x73 1892 S[1164] 5335 190.5 16x73
1813 S[1219] 3355 3705 16x73 1893 S[1163] 5445 280.5 16x73
1814 S[1218] 324.5 190.5 16x73 1894 S[1162] 5555 370.5 16x73
1815 S[1217] 3135 280.5 16x73 1895 S[1161] -566.5 190.5 16x73
1816 S[1216] 302.5 3705 16x73 1896 S[1160] 5775 280.5 16x73
1817 S[1215] 2915 190.5 16x73 1897 S[1159] 5885 370.5 16x73
1818 S[1214] 280.5 280.5 16x73 1898 S[1158] 5995 190.5 16x73
1819 S[1213] 269.5 3705 16x73 1899 S[1157] 6105 280.5 16x73
1820 S[1212] 258.5 190.5 16x73 1900 S[1156] 6215 3705 16x73
1821 S[1211] 2475 280.5 16x73 1901 S[1155] 6325 190.5 16x73
1822 S[1210] 2365 3705 16x73 1902 S[1154] 6435 280.5 16x73
1823 S[1209] 2255 190.5 16x73 1903 S[1153] -654.5 370.5 16x73
1824 S[1208] 2145 280.5 16x73 1904 S[1152] -665.5 190.5 16x73
1825 S[1207] 2035 3705 16x73 1905 S[1151] 6765 280.5 16x73
1826 S[1206] 192.5 190.5 16x73 1906 S[1150] -687.5 370.5 16x73
1827 S[1205] 1815 280.5 16x73 1907 S[1149] 6985 190.5 16x73
1828 S[1204] 170.5 3705 16x73 1908 S[1148] -709.5 280.5 16x73
1829 S[1203] 159.5 190.5 16x73 1909 S[1147] 7205 370.5 16x73
1830 S[1202] 148.5 280.5 16x73 1910 S[1146] 7315 190.5 16x73
1831 S[1201] 137.5 3705 16x73 1911 S[1145] 7425 280.5 16x73
1832 DUMMY 126.5 190.5 16x73 1912 S[1144] 7535 370.5 16x73
1833 DUMMY 1155 280.5 16x73 1913 S[1143] -764.5 190.5 16x73
1834 DUMMY 104.5 3705 16x73 1914 S[1142] 7755 280.5 16x73
1835 DUMMY 935 190.5 16x73 1915 S[1141] -786.5 3705 16x73
1836 DUMMY 825 280.5 16x73 1916 S[1140] 7975 190.5 16x73
1837 DUMMY 715 3705 16x73 1917 S[1139] -808.5 280.5 16x73
1838 DUMMY 60.5 190.5 16x73 1918 S[1138] 8195 3705 16x73
1839 DUMMY 495 2805 16x73 1919 S[1137] 8305 190.5 16x73
1840 DUMMY 385 3705 16x73 1920 S[1136] 8415 280.5 16x73
NO. Name X Y Bump size (um) NO. Name X Y Bur(r:j;r)n?ze
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1921 S[1135] -852.5 3705 16x73 2001 S[1055] -1732.5 280.5 16x73
1922 S[1134] -863.5 190.5 16x73 2002 S[1054] -1743.5 370.5 16x73
1923 S[1133] -874.5 2805 16x73 2003 S[1053] -1754.5 190.5 16x73
1924 S[1132] -885.5 3705 16x73 2004 S[1052] -1765.5 280.5 16x73
1925 S[1131] -896.5 190.5 16x73 2005 S[1051] -1776.5 3705 16x73
1926 S[1130] -907.5 280.5 16x73 2006 S[1050] -1787.5 190.5 16x73
1927 S[1129] -918.5 3705 16x73 2007 S[1049] -1798.5 280.5 16x73
1928 S[1128] -929.5 190.5 16x73 2008 S[1048] -1809.5 370.5 16x73
1929 S[1127] -940.5 280.5 16x73 2009 S[1047] -1820.5 190.5 16x73
1930 S[1126] -951.5 3705 16x73 2010 S[1046] -18315 280.5 16x73
1931 S[1125] -962.5 190.5 16x73 2011 S[1045] -1842.5 370.5 16x73
1932 S[1124] -973.5 2805 16x73 2012 S[1044] -1853.5 190.5 16x73
1933 S[1123] -984.5 3705 16x73 2013 S[1043] -1864.5 280.5 16x73
1934 S[1122] -995.5 190.5 16x73 2014 S[1042] -1875.5 370.5 16x73
1935 S[1121] -1006.5 2805 16x73 2015 S[1041] -1886.5 190,5 16x73
1936 S[1120] -1017.5 3705 16x73 2016 S[1040] -1897.5 280\ 16x73
1937 S[1119] -1028.5 190.5 16x73 2017 S[1039] -1908.5 TR%0.5\ 16x73
1938 S[1118] -1039.5 280.5 16x73 2018 S[1038] -1919.5 \A9es \\| _16x73
1939 S[1117] -1050.5 370.5 16x73 2019 S[1037] 193057 N\ 28075~ 16x73
1940 S[1116] -1061.5 190.5 16x73 2020 S[1036] -\ | \\3%4.5 16x73
1941 S[1115] -1072.5 2805 16x73 2021 S[1035] -1852.5 9 16x73
1942 S[1114] -1083.5 370.5 16x73 2022 S[1034] A\ S3196%% L\ 280.5 16x73
1943 S[1113] -1094.5 190.5 16x73 2023 S[1033Y~ | \\DORS\ [¥ 3705 16x73
1944 S[1112] -1105.5 280.5 16x73 2024 S[1032\\_D -1985.55> 190.5 16x73
1945 S[1111] -1116.5 3705 16x73 2025 031\ \L -1996.5 280.5 16x73
1946 S[1110] -1127.5 190.5 16x73 2026 L\ 310301 \\ \\_"2007. 370.5 16x73
1947 S[1109] -1138.5 280.5 16x73 2027 4 \§[029] V) 20185 4 1905 16x73
1948 S[1108] -1149.5 370.5 16x73 2028 \\ | _~ S[08"/ 20295 280.5 16x73
1949 S[1107] -1160.5 190.5 16x73 ~20290\ \[~ S[02H 20405\ > 3705 16x73
1950 S[1106] 11715 280.5 16x73 Ne@2e \\ N\ S[1026] 7206505 \ 190.5 16x73
1951 S[1105] -1182.5 370.5 16x73 [ /TN D S[1025] R\ \20625 280.5 16x73
1952 S[1104] -1193.5 190.5 1623 \\ [ R3  F sio24] A\ [ \\2Q L\ 370.5 16x73
1953 S[1103] -1204.5 280.5 1os73Y \) 203\ S[. NN 190.5 16x73
1954 S[1102] -1215.5 3705 1673 _N—2084 S[i622 20058 280.5 16x73
1955 S[1101] -1226.5 190.5 183 | 2035 /s £106.5 370.5 16x73
1956 S[1100] -1237.5 2805 < [)) 16XR~—, 2036 [ sMe201 )) 21175 190.5 16x73
1957 S[1099] -1248.5 37055 \\A_ A _16x73 203% \\  S[18}9 -2128.5 280.5 16x73
1958 S[1098] 12595 ANL20.5A \{ ox73 2038\ | \\S[101B] 21395 370.5 16x73
1959 S[1097] 12705 A 2005 N\ 16x73 (2086 \\ | “SEed7] -2150.5 190.5 16x73
1960 S[1096] 112818\ \878% 16x73 \\ 2040 _\Y_">s[1016] -2161.5 280.5 16x73
1961 S[1095] 229250\ 1\ \\905~~ 16x73( (¥ _\®o41 ) S[1015] 21725 370.5 16x73
1962 S[1094] (3033 \\\_280.5 16508\~ / S[1014] -2183.5 190.5 16x73
1963 S[1093] \314.5\\ \\ 3705 73N\ Y2043 S[1013] -2194.5 280.5 16x73
1964 S[109 ¢ [ \\ 8255 | 190.5 <168 \\ "—"4044 S[1012] -2205.5 370.5 16x73
1965 SO \\/-138%: 2805 | \\16x7%\ 2045 S[1011] -2216.5 190.5 16x73
1966 301090\ \< -13475 3705 \b6x72 ) 2046 S[1010] -2227.5 280.5 16x73
1967 _ <\~ SR089 \\[\\ -1358.5 A144.5 163573 2047 S[1009] -2238.5 370.5 16x73
1968~ N\ S[1088] 113695 A \8d% )\ 16x73 2048 S[1008] -2249.5 190.5 16x73
1988, N\§[1087%, -1380.5 NEEN 16x73 2049 S[1007] -2260.5 280.5 16x73
1970\, 5}086] -1391.5 N\ 105 16x73 2050 S[1006] 22715 370.5 16x73
1971 \\| S[f085] -1402.5 \\2805” 16x73 2051 S[1005] -2282.5 190.5 16x73
1972 S[1084] -1413.5 970.5 16x73 2052 S[1004] -2293.5 280.5 16x73
1973 S[1083] -1424.5 190.5 16x73 2053 S[1003] -2304.5 370.5 16x73
1974 S[1082] -1435.5 280.5 16x73 2054 S[1002] -2315.5 190.5 16x73
1975 S[1081] -1446.5 3705 16x73 2055 S[1001] -2326.5 280.5 16x73
1976 S[1080] -1457.5 190.5 16x73 2056 S[1000] -2337.5 370.5 16x73
1977 S[1079] -1468.5 280.5 16x73 2057 S[999] -2348.5 190.5 16x73
1978 S[1078] -1479.5 3705 16x73 2058 S[998] -2359.5 280.5 16x73
1979 S[1077] -1490.5 190.5 16x73 2059 S[997] -2370.5 370.5 16x73
1080 S[1076] -1501.5 280.5 16x73 2060 S[996] 23815 190.5 16x73
1081 S[1075] -1512.5 3705 16x73 2061 S[995] -2392.5 280.5 16x73
1082 S[1074] -1523.5 190.5 16x73 2062 S[994] -2403.5 3705 16x73
1083 S[1073] -1534.5 280.5 16x73 2063 S[993] -2414.5 190.5 16x73
1084 S[1072] -1545.5 3705 16x73 2064 S[992] -2425.5 280.5 16x73
1085 S[1071] -1556.5 190.5 16x73 2065 S[991] -2436.5 3705 16x73
1086 S[1070] -1567.5 280.5 16x73 2066 S[990] -2447.5 190.5 16x73
1087 S[1069] -1578.5 3705 16x73 2067 S[989] -2458.5 280.5 16x73
1088 S[1068] -1589.5 190.5 16x73 2068 S[o88] -2469.5 370.5 16x73
1089 S[1067] -1600.5 280.5 16x73 2069 S[087] -2480.5 190.5 16x73
1990 S[1066] -1611.5 3705 16x73 2070 S[986] 24915 280.5 16x73
1991 S[1065] -1622.5 190.5 16x73 2071 S[985] -2502.5 370.5 16x73
1992 S[1064] -1633.5 2805 16x73 2072 S[984] -2513.5 190.5 16x73
1993 S[1063] -1644.5 3705 16x73 2073 S[983] -2524.5 280.5 16x73
1994 S[1062] -1655.5 190.5 16x73 2074 S[982] -2535.5 370.5 16x73
1995 S[1061] -1666.5 2805 16x73 2075 S[981] -2546.5 190.5 16x73
1996 S[1060] -1677.5 3705 16x73 2076 S[980] -2557.5 280.5 16x73
1997 S[1059] -1688.5 190.5 16x73 2077 S[979] -2568.5 3705 16x73
1998 S[1058] -1699.5 280.5 16x73 2078 S[978] -2579.5 190.5 16x73
1999 S[1057] -1710.5 3705 16x73 2079 S[977] -2590.5 280.5 16x73
2000 S[1056] 17215 190.5 16x73 2080 S[976] -2601.5 3705 16x73
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Name X Y Bump size (um) NO. Name X Y BU?L';S)'ZE
2081 S[975] -2612.5 190.5 16x73 2161
2082 S[974] -2623.5 2805 16x73 2162
2083 S[973] -2634.5 3705 16x73 2163
2084 S[972] -2645.5 190.5 16x73 2164
2085 S[971] -2656.5 280.5 16x73 2165
2086 S[970] -2667.5 3705 16x73 2166
2087 S[969] -2678.5 190.5 16x73 2167
2088 S[968] -2689.5 280.5 16x73 2168
2089 S[967] -2700.5 3705 16x73 2169
2090 S[966] 27115 190.5 16x73 2170
2091 S[965] -2722.5 280.5 16x73 2171
2092 S[964] -2733.5 370.5 16x73 2172
2093 S[963] -2744.5 190.5 16x73 2173
2094 S[962] -2755.5 280.5 16x73 2174 N\
2095 S[961] -2766.5 370.5 16x73 2175 N\
2096 2176 d\\ A
2097 2177 2\ \\
2098 2178 AN\ [\N\NC WV
2099 2179 NERNVERNNY)
2100 2180 N\ N
2101 2181 NN\
2102 2182 ZINSY
2103 2183 P ¢ AN
2104 2184 AN N 2
2105 2185 AN\ 1) P
2106 2186 \{ | N\ N7/
2107 218K\ \ \ N\
2108 AR88 N\ N\ NN\
2109 JZENVEENN O QAN \N\_2
2110 \ NS ANV
2111 /2 A\ WE )\ ANVER\RN
2112 I\ 2102 (C> NN WD
2113 A\ || s NN\
2114 EN NN 2194 [\ )
2115 7 \\XL 2195 \\__ W\
2116 KNS 2198\ [\\__J]J
2117 W\ N\ (779 \\
2118 ANNRIRAN \\ 2198 e’
2119 N\ (P \gioo |\
2120 /AN \NR\ QN —~=e/)
2121 IR\ \\ )220
2122 [\ N\ NN 2202
2123 N\\NVANSY AN NN 2203
2124 < N\ \\ /] 2204
2125 Q7 N\ \\\\ PN 2205
212670 N\ A AN\ \ 2206
2R NN \\ AN ] 2207
2128 A4\ NN\ 2208
2129 \ N 2209
2130 ) 2210
2131 2211
2132 2212
2133 2213
2134 2214
2135 2215
2136 2216
2137 2217
2138 2218
2139 2219
2140 2220
2141 2221
2142 2222
2143 2223
2144 2224
2145 2225
2146 2226
2147 2227
2148 2228
2149 2229
2150 2230
2151 2231
2152 2232
2153 2233
2154 2234
2155 2235
2156 2236
2157 2237
2158 2238
2159 2239
2160 2240
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15. REVISION HISTORY

Reversion Content Date
0.1 New SPEC 2015/04/22
0.2 Add bump information (p87~p89) 2015/07/29
Update bump information (p87~p89)

0.3 Add Pad coordinates (p90~p101) 2015/08/10
Add revision history (p102)

0.4 Modify VDDIO and VDDIO_IF voltage application range(p4) 2015/09/10

0.5 Add value of wiring resistance to each pin (p12) 2016/02/03
Add 480RGBx1280 resolution

0.6 Modify power IC pump clock frequency value refers to EK79030 &\5)16/03/03
internal oscillation(p12) ﬁ\
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