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1.
CCD
Application Notes
AFE QFP BGA
7.2 7.3
2.

2.1.

2.2.

AFE
ADCKREF

cLKINP/N [}

ckin [ ——

S7TR77021 ( AFE )
AFE
TGSTART (0x50) (0x50)
7.4 No.
' TEST
!
!
!
!
]
' Image
' | | Data | | RSDS
' MUX Output -TX
' Block

T

IMGOUTADJ[1:0]

ADCK, ADCKREF, SYNCOUT

(PLLFREQ[2:0])

CLK

!

RSDS
-RX

RXCLKP/N [

PLL

CLK
75MHz  120MHz

Phase
comparison

1

—> ADCKREF ADCK
Timing RSDS
Generator -TX —{_]xsyep/n
7}
——{] swe

SYNCMODE[1:0]

STADJ[3:0]

(STNUM[2:07)
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2.3.

AFE Main Controller ( Host IF )

( Image IF )

RSDS (

2.3.1. TGCK/RXCLKP/N

RSDS )

TGCK RXCLKP/N( ) AFE
TGCK -
Clock RXCLKP/N SHn, SNCKn_
Main ” ” ” Image
Controller | TXD[7:0]0 - _ TXD[7:0]P/N AFE | rress Sensor
X080 | TXSYNCP/N
\ (Clock) y ) ,
Host IF Image IF
2.3.2. TGCK/CLKIN
TGCK CLKIN( ) AFE
TGCK -
CLKIN R SHn, SNCKn
Main g g Image
Controller | TXD[7:0]0  TXD[7:0]P/N AFE | rress Sensor
TXD8O RSDS | TxSYNCP/N
\ (Clock) y ) ,
Host IF Image IF
2.3.3. TGCK
TGCK AFE
AFE
TGCK -
Vain ~ TXD[7:0]0 _ TXD[7:0]P/N Stin, SNCKn Inage
Controller B AFE R/G/B Sensor
X080 RSDS | Txsynce/N <
" (Clock) X
\ / ) \ %
Host IF Image IF
0SC
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3.
3.1. Host IF
Host IF RSDS ( :RXCLKP/N, TXSYNCP/N, TXD[7:0]P/N)
RSDS S7R77021 Analog Front End PCB Design Guide
(¢H)] TGCK, CLKIN, RXCLKP/N, TXSYNCP/N, TXD[7:0]P/N
(XCS,SCLK,SDIO)
(2) BGA SYNC, D[7:0]
3.1.1. TGCK
TGCK AFE
TGCK
INTGCK (0Ox54) TGPERIOD
(0x20,0x21)
TGCK
3.1.2. CLKIN
AFE
6.3.1.
3.1.3. RXCLKP/N
AFE
6.3.1.
3.1.4. TXSYNCP/N
AFE
6.3.1.

3.1.5. TXD[7:0]P/N
TXSYNCP/N
7.2.
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3.1.6.
XCS, SCLK, SDIO AFE
4,

3.1.7. SYNC
BGA
SYNC
SYNC

3.1.8. D [7:0]
BGA SYNC

3.2. Image IF
Image IF ( SHn )

nINP )

3.2.1. SHn SNCKn

SHn (SHR/G/B, SH, LEDR/G/B)  TGCK

SNCKn (SNCK1A 1D, SNCK2 4)  Sub Pixel (

6.5. 6.6.

7.2.

( SNCKn
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3.2.2. nINP
CCD AC (RINP,GINP,BINP:
Cl C3)
CLMPLV/INN (C4)
[ ]
B
Cl cCs3 L
H CLMPLV/INN !
C4 @] —
| il CLMP
T :
]
AGND ,
|- ------- 1 ]
: from : || nINP :
. L [
, Image Sensor | | |—l
' Block ' '
[ ! )
4.
AFE
4.1.
(XCs='L) (L=Write Access, H=Read Access)
(SCLK) ‘L' - ‘H'( ) ‘H - LU (A[7:1])
(D[15:0]) 1 ( )
(XCS='H")
4.2.
1) (A[7:1]) 7.2
7.3 7.4 No.
2) AFE
(SCLK)
(SCLK)
3) ( ) XCS ='H’
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5.
5.1.
xPD_PLL (Ox70) PLL
5.2.
No. Register Name Bit Symbol
1 |Ox7F | PLL_IMGSIG _CTL Clock/PLL
0x51 | STCTL STNUM[1:0]
3 | 0x70 | ANA RESET xPD_PLL normal
( )
a-1 | Ox50 | TGCTL ADCKEN disable
a | 0x50 | TGCTL MEMEN invert
a+1 | OXXX | SNCK_PATXX SNCK_PATXX][15:0]
( )
b-1 | OxZZ | SNCK_PATZZ SNCK_PATZZ[15:0]
b | 0x50 | TGCTL MEMEN normal
( )
c-1 | 0x50 | TGCTL ADCKEN enable
c | O0x50 | TGCTL TGSTART reverse
c+1l | Ox50 | TGCTL TGSTART normal
( )
1. ‘XX, ‘272 00 1F
2. a+l b-1
5.3.
5.3.1.
(1) TGSTART (0x50)
TGSTART
(2) ANA_RESET(0x70) xPD_VREF Power Down
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(3) PLL
No. Register Name
0x50 TGCTL
0x51 STCTL
0x54 CCAEMODE
(4) QFP
No. Register Name
0x64 GPIO2EN Ox01FF
0x65 GPI0O2DIR 0x01F0
0x66 GP102ST 0x0000

(5) reserved

Write Access

5.3.2.
SNCKn (0X00  Ox1F) ADCKEN (0x50)
disable =0’ MEMEN (0x50) invert="1’
MEMEN normal = ‘0’
5.3.3. SNCKn
SNCKn
( X )
No. Register Name
0x53 SNCKCTL 0xXX00
0x60 GPIOEN 0x0X00
0x61 GPIODIR OXFX7F
5.3.4.
Q) 7.5.2
) « )
No. Register Name Bit Symbol
0x26 SH_RISE SH_ADJ[3:0]
0x31 | SHR2_RISE_H SHR2_ADJ[3:0]
0x35 | SHG2 RISE_H SHG2_ADJ[3:0]
0x39 | SHB2_RISE_H SHB2_ADJ[3:0]
0x51 STCTL STADJ[3:0]
No0.85
ADSP[3:0]

AT021-A003 (Rev 1.0)

SEIKO EPSON CORPORATION



EXCEED YOUR VISION

EPSON S7R77021 Application Notes

5.3.5.
([page] )
No. Bit Symbol vs | No. Bit Symbol page
0x78 xPD_VREF 0x78 xPD_AFE
xPD_ADC
xPD_PLL
OX7F PLL_IMGSIG_CTL 0x70 xPD_PLL No.19
0x51 | SYNCMODE[1:0] 0x51 STNUM[2:0] No.37
OX7F PLLFREQ[2:0]
5.3.6.
SYNCMODEJ1:0] (0x51)  STADJ[3:0]
(0x51) 7.3.
(1) SYNCMODE[1:0](0x51) [ ] Sub Pixel
[TGCK ]
(2) STADJ[3:0] (0x51) CLK (RXCLKP/N, CLKIN, CLKINP/N)
(3) IMGOUTADJ[1:0] (0x7F) TXSYNCP/N SYNCOUT
6.
6.1.
(1) ADCKEN (0x50) enable =1’ ADCK(ADCKREF)
SNCKn
(2) TGSTART (Ox50) reverse ="l
(3) TGCK ( ) TGCK
6.5.4. TGCK
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6.2.
(1) CK1,CK2
ADCK
6.5.3. SNCKn
(2) CKSTART (0x24)
Main Controller
(3) Main Controller
5.3.6. 6.5.3. SNCKn
7.6.
4)
Main Controller
6.3.
6.3.1.
AFE ( )
7.4.
1) CLKIN RXCLKP/N
(ADCK
STADJ[3:0] (0x51)
2) TXSYNCP/N SYNC(BGA )
CLKIN CLKINP/N
3)
OSCSEL | RXCLKSEL CLKIN RXCLKP RXCLKN | CLKINP CLKINN
0 0 Clock IN L | H L | Open
0 1 L Clock IN L | Open
1 L L | H Clock IN
6.3.2.
PLL (CLK)
6.4.
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6.3.3.
6.4.
CLKIN
CLKIN=6MHz, 16 - CLK=96MHz
CLKIN=8MHz, 12 - CLK=96MHz
CLKIN=12MHz, 8 - CLK=96MHz
CLKIN=24MHz, 4 - CLK=96MHz
6.4.
6.4.1.
AFE (RXCLKP/N,CLKlN,CLKlNP/N)
[ (CLK)] Sub
Pixel (1 ) (ADCKREF )
SYNCMODE[L:0] (0x51)
RXCLKP/N ADCK
or CLKIN | 16 16 & TXSYNCP/N
or CLKIN/N [ 2| (@6MHz) [ 2] (6MHz) [ 2| & SYNC
(6MH2) T (6MH2)
(CLK)
6.4.2.
ADCKREF
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6.5.
6.5.1. AC
ADCK_POL (0x54) invert="1' (RXCLKP/N,
CLKIN,CLKINP/N) ADCK (ADCKREF SYNCOUT )
6.5.3. SNCKn
ADCK 8.4.5
8.4.6
508
ADCKREF |
ADCK
CK2
| tso8
>
ADCK |
6.5.2. SHn
AFE SHn
7.1.
(1) CDS SHR,SHG,SHB
(2) SIH LEDR,LEDG,LEDB,SH
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6.5.3. SNCKn
AFE (SNCK1A SNCK4) SNCKI1A
SNCK1D Sub Pixel Odd Even
SNCKn (0x00 Ox1F)
SNCKn
(1) CDS

SN RN T T T O

15 |0 15P \ 15 |0 15 |0 15 |0 15 |0 15 |0 15 |0 15 |0 15 |0 15 |0 15 |0

(ADC_IN):X .X n-1 X (R/G/B)X n+l X n+2 X n+3 X n+4 X n+5 X n+6 X n+7 X n+8 Xn+9

ADCKREF + +
° N I AN S S A A S A o AN I o
ADCK
.

TXSYNC
SYNC

@) ADCK_POL (0x54)  invert="1'

nTéi_fddddddddde—

okt _| ”
11 i
ﬂ | '-"L ] ] ] ] ] ] ] ] ] ]
: S
15 |O 15 \ 15 |0 15 |O 15 |0 15 |0 15 |O 15 |0 15 |0 15 |O 15 |O 15 |0
. "
[}
.

(ADC_IN) X n-1 x (RIGIB)X n+l X n+2 X n+3 X n+4 X n+5 X n+6 X n+7 X n+8 X n+9 X
L O S N I A S B s A S AN S A A B O I I I

TXSYNC
SYNC
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(3) CK2

lclk(Max) ! ! 1 5clk(Min)
1509 N 1508

- |
s | |

(4) CK1,CK2 SNCKn
SNCKn 0’
(5) No0.0x10
No.Ox1F
No0.0x1D
SNCKn 0’
CIS 0’
6.5.4. TGCK
TGCK ADCK
(14) 12,10
| | | |
CLKIN l I CLKIN[T] 1
| | | |
| | | |
SYNCOUT | ] SYNCOUT: | ]
I I I I
10111213:14150 1i2i3:4 5:6 7:8:9110i11i12i13 5:6 7]o0i1 2:3 4i5i6
I I I I
TGCK ! i Teck | i
| | | |
| | | |
) g r
1 < B
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6.6.
AFE SHn  SNCKn
6.6.1. SHn
SHn Sub Pixel (ADCKREF )
SHn
6.6.2. SNCKn
SNCKn
SNCKn
No. Bit Symbol Description

0x40 | n_AND_ADJ[1:0]

( , 2Nns, 5ns, 7ns)

n_OR_ADJ[1:0]

( , 2ns, 5ns, 7ns)

0x44 | ANDxXORN

(AND, OR)

( 5ns )

AND=2ns, OR=7ns
n_AND_ADJ[1:0] ='0L’

n_OR_ADJ[1:0] =17’
v Tns v Tns
ns ¢ I
' E : ' E :

Default | ' | :

AND_ADJ | : | :
OR_ADJ : | ; |
Output AND : [ | ,
Output OR I I

n_AND_ADJ[1:0] n_OR_ADJ[1:0]

AND= , OR=5ns
n_AND_ADJ[1:0] ='00’
n_OR_ADJ[1:0] =10’

\ 5ns | » 5ns

Default | ! |
AND_ADJ | : | :
OR_ADJ : | ; |

Output AND 5 | | 5
Output OR I I
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7.
7.1.
AFE CCD CIS
SHn
CCD CIS
SHR/LEDR SHR LEDR
SHG/LEDG SHG LEDG
SHB/LEDB SHB LEDB
7.2.
CDS S/H ( )
7.1.
CDS (BC) CCD
S/H (DVI) CIS
1.
2.CCD CIS

CIS | xCDS | CLMPEN
(Ox54) | (OX7E) | (OXTE)
CDS (BC) CCD 0 0 1
S/H (DVI) CIs 1 1 0
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7.2.1.CDS (
CDS

CDS

ImageData
CLMPLV
CK1

CKk2

ADCK

7.2.2. SIH (
SIH (

)
CLMPLV/INN

SHR2_RISE
LCLMP
SHR2_RISE
SHR2_FALL

ImageData

CK1

-

( ) CKz2 'H

|—|_‘n+1 |—|_\hn+7 |—|_‘n+8 |—|_‘n+9 |—|_‘n+10|—\ n+11

(High)

-
-

[ [ [ [ [

)  CKL1,CK2

(0x30-0x31)

TGPERIOD
SHR2_RISE

n+l

=AGND AVDD

SHR2_FALL (0x32-0x33)

‘0" (Low)

TGCK

n+7 n+8 n+9 n+10 n+11

CLMPLV
CK1
CK2

ADCK

=

(High)
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7.3.
7.3.1.
IMGOUT4 (OX7F)
RSDS (S1R77081)
BGA QFP
QFP 5.3.1. 4
xPD_RSDS | IMGOUT4
(0x70) (OX7F)

> TXDI[7:0]P/N 1 0

> TXDI[6,4,2,0]P/N 1 1

> D[7:0] 0 0

> D[6.,4,2,0] 0 1

7.3.2.
TGCK INDEX (0x54) INDEX =1’ TGCK'H’
Main Controller
(1) TGCK INTGCK (0Ox54) : external input =0’
2 INDEX (0x54) =1
INDEXMODE[1:0] (0x54)
MONOMODE([1:0] (0x54)
RGBMODE[1:0] MUXSEQ
(0x54)
NULL
TGCK I—

X data XOXSSAAXOXOOOOXOXOOOOXOXSSMXOXOOOOX XOXSSMXOXOOOOXOXOOOOX data X data
NULL NULL NULL NULL NULL

:X data XOX55AAXOX55AAXOX55AAXOX55AAXOX55AAXOX55AAXOX55AAXOX55AAXOX55AAX data X data
wee L LT LT L L L L L
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7.4.
Main Controller
6.1.
1)
ADTD_MD (Ox5F) model =1’
( ) ( )  ADTD_DT[7:0] (OX5F)

ADTD_DT[7:0] TGCK ‘H
7.3.2.
(2)
ADTD_MD (0X5F)  mode0 = ‘0’
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7.5.
SYNCMODE[1:0] (0x51) ‘00’
CLKIN
STADJ[1:0] (0x51)
STADJ='0 = ~
STADJ='6¢ =< ~
- = ADCKREF ADCKREF
- = ADCKREF ADCKREF
- = ADCKREF
CLKIN

/%r
x,_
-

mSTADJ ='0'

ADCKREF \
10i11:12\13:14i15: 0: 1:2:3:4:5:6:7:8:9:10:11\2{13:14:0:1:2:3:4:5:6:7:8:9:10{11{12:13: 14 5'01012
] ) R

mSTADJ = '6'

ADCKREF

J

0{1{2:3:14:5:617:8{9:10i{11i12{13{14i15!0:1:2:3:416:7:{8:9:110i11:12{13:14i15:0:1:2:3:14:5i6;7:6:7:8

7.6.
AFE (AFECK1-AFECKA4)
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8.
A
ADC Analog Digital Converter (A/D )
ADCK ADC
ADCKREF (=ADCK)
AFE Analog Front End
AFE AFE
AGND
AVDD
C
CCD Charge Coupled Device ( )
CDS Correlated Double Samplers ( )
Sub Pixel
CIS Contact Image Sensor
LED CCD
CMOS
CLMP Clamp
Image Data
D
DAC Digital Analog Converter (D/A )
E
EMI Electro Magnetic Interference ( , )
|
Image Data
Image Sensor
AFE
M
MUX multiplex
N
NULL
0
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O
OB

P
PGA
Pixel
PLL

RSDS

S/H

SHn
SNCKn
Sub Pixel
T

TEST
TGCK

AFE

URL

Optical Black

Programmable Gain Amp
Sub Pixel C )
Phase-locked loop ( )

Reduced Swing Differential Signaling (RSDS™
EMI

Sample & Hold

(CIs ) Sub Pixel
SHR/G/B, SH2/3/4, LEDR/G/B, SH
SNCK1A 1D,SNCK2 5

Pixel () (R, G, B)

URL

http://www.epsondevice.com/semicon/index.html

[ (AFE)] - [AFE

LSl
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10.

Rev

1.0 2007/05/29
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