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1 TL-8K7NCL CMOS SA UV RAF YL ARXS

1-1 B
ARG VRFN N ATIE, CMOSHLTDFA U RFX U NATTY,

1_2 ##ﬁs ﬂﬁg
TL-8K7NCL [, 8192EZRMDCMOSA A —U B HRFERN =AUV ATV AATSTUTD LS4
A TLED,

(1) ER¥8192ERTEAEDIERENARETT,

(2) ERYAX Tum x Tum CEAGROEEAFONET,

(3) T—HL—h 680MHz D ERENE,

(4)  HA5")%(8Bit B Full ConfigurationH K - THERA RS

(5) BEIZTHA . ATV DFENE S

(6) B—/\ILi -y a—HEEER U FFC HEEERE S,

(7) FUoFITI—S HReEE,

(8) DCl2v BE—FEJR. K HEENEEM,

(9) BEETAHERRRZNELTLSDT, BEEEER LIS L CETAHESIREIH/ONET,
(10) JHEOEFKERET. MAEREH - TRARI/NE, B8ICLTULVET,

1-3 AASREMERL
BEREYAX Tum X 7um, BEZRL 8192 EHEDSRE, & CMOS &L TLVET,
—SZHATETARE LA —R D ODD, EVEN TEARHBALTLET,
REIZHFFEREEEHLELI-OTSEBLTTILY,

@R TIERL
Base Base Base i deum
Port A Port B Port C Port D
cet
FPGA 1 s
| | | N | St
T T T | 5
<|| RXD §§

ODS_AD Register CDS_AD Register CDS_AD Register CDS_AD Register

| | | e 1 | | | | | e | | | || e | | | | | e ||

oto Diode

D0
D1

D2

03
D206
2047
D208
D209 ©
D2060
D261
D44
D45
D406
D47
D408
D6142
D613
D614
D6145
D6146
D6147
08190
08191
08192
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1-4 HASHEREGR

X
ok

& B8 F £ &

Ja—n\ILryaAR

g

BERT CMOS Image sensor
BT 8192
HE P JU mXTu m
ZHhEFE 57.344mm
X (DNnj/cm?2) gain1=1.2,gain2=4.8 (DN/nj/cm2)
BFE L= () 46k(X F1E)
HAOFY—1 12X 10% faF0E S D50%8 (RF L)
BALFIvoLoD 60dB (FFL)
h A5 it
o 8 bit/10bit/12bit Base Configuration
( 7_'_:/7' ;;fﬂajﬁm 8 bit/10bit/12bit Medium Configuration
8bit Full Configuration
Full 80kHz (85MHzx8TAP)
Full 37kHz (40MHzx8TAP)
Medium 38kHz (80MHzx4TAP)
AExvoL—b Medium 19kHz (40MHzx4TAP)
(T—42L—F) Base 20kHz(85MHzx2TAP)
Base 19kHz (80MHzx2TAP)
Base 12kHz(40MHzx2TAP)
SAVERERH 12.5u sec(Min)
FFOAG5 A4 14& or 44E
ALY ADCH A 0.1{E ~ 57{%
FORITA 1~ 548 0.125RTv7
ERB= +12V *£0.5V (0.6ALLTF)
FFCH#1E
Base/Mediu/Fullf]UE z
oO9 VB R
AERIER - —E TS
IS—HAh
R E B 0~+40°C ($EFTHL\Z L)
Eh 1R R #6 B 85% MAX
REREHEH -10°C~+65°C ($55& - #EK DAL ZL)
2 Hh = Hh L i #
LAk M 72, P=0.75mm
D501\ 19.55mm
s 12y%&;‘ﬁ HR10A-7R-6PEO+E
TORJLE A Cameralink MDRAA T
by 480gLA T
ASIFRD 100(W) X 100(H) x 34(D)Z= 2 & k<
0.8
0.7 0/‘""'\."‘,

Quantum Effyciency total [«
o
£y

T
300 400

T T T T T T 1
500 600 700 800 900 1000 1100
Wave Length [nm]
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2 AArS N—FDxIP1:57

2-1 AASAHAARIAE

BO. KA AX>2 A5 Camera Link  Full/Medium Configuration {t¥8 3 D T2ARDHAS S
= IWTIL—LY 57— (Framegrabber) [HEfEL F97. IRVZDHAATE MDR TY

®. 12v ERAAIZ6PIn EOEHARIAEHEALTLET,

O. 12V HMEEENHEFRLED A RATLET,

@ .Cameral.ink Base =t#74 26-pin MDR
@®.Cameralink Full =%Z% 26-pin MDR

® | iy @)
& o efle—=l
ebarastii]
)
A
©)
©."#EJFFTRAT LED

®.DC 12V &z x7% (HR 10A-7TR-6P)

2-2 HASERARIZETH A

ke B4 Bk s] EEA D ©
1 112V 4 GND ®
2 +12V 5 GND ®
3 +12V 6 GND ® O

kBRI H (HR 10A-TR-6P bt i)
(BIAZHMAILD R )

GR)AAZ)r—D IVE R, FERMYNTEEE, BT HATEREOFFIZLTTELY,
HASI BB -FEDIRETT—I L DEBRETUOET EMEDRRELYET,
GRAASIZRT—T IV EEGT DL, BT HASER, RO EREVIOTHLVTTILY,
() B DRFERAATERUNDEREFERT HHEE, TRERDIDESHERATI,
CERORR X g BRENATHERE Y OXIEE RN CHER TS,
-EIJREE:DC12V+10%

TR
EEMTEAS

=:1.2A LLE(HE8R)

(BERIRAR L1 ARREDBEERNTINIENEYET DO TTEETILY)
1) )VEE : 50mVp—p LA T (HEEEE)
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2-3 AAZYHAROA3
TL-8K7NCL M- T—4H A& Camera Link A0 Full Configuration {1#k&EA>TULVET,

2-3-1 AV PARYBFTHAAh

=1 S _
13 1 CC1 EX. SYNC
. , CC2 Spare
‘O\| |/O ‘ CC3 Spare
' CC4 Spare
26 14
Base Configuration JRJ % _ _ Medium and Full Configuration aAR~%9%
ELES] a5 ELES] 5% ECES EE% ECEs EEa
1 =)L R 14 v—JL R 1 >—)L R 14 >—)L R
2 X0 — 15 X0+ 2 Y O — 15 Y O+
3 X1—= 16 X1+ 3 Y1— 16 Y 1+
4 X2 — 17 X2+ 4 Y 2 — 17 Y 2 +
5 Xclk— 18 Xclk+ 5 Yclk— 18 Yclk-+
6 X3 — 19 X 3+ 6 Y 3 — 19 Y 3+
7 Ser TCH+ 20 |Ser TC— 7 100Q 20 terminated
8 Ser TFG— 21 Ser TFG+ 8 70— 21 7 0+
9 CC1— 22 cCCl1-+ 9 71— 22 Z 1+
10 CcCC2+ 23 CcCC2— 10 7 2 — 23 7 2+
11 CC3— 24 CC3+ 11 Z clk— 24 Z clk+
12 CcCC4+ 25 CcCC4— 12 7 3 — 25 7 3+
3 Iv—nFr 26 |J>—n b 13 |2 —nF 26 | —1L R

KT —2EORGELTHET D ENTES T —TILDOREFIT RS EES SV 7 — T ILOBIEKEFLET
AAAF1E M HHAAT) 95 —T )L SmZEERLEMET AL TLVET,

2-3-1 HAS)IH8HE Bit 7HAAE

Base OR9U4% Medium and Full 3494

Port/bit  |8bit Port/bit  |8bit Port/bit  |8bit Port/bit  |8bit Port/bit  |8bit
Port AO  [AO Port CO |CO Port DO |DO Port FO FO Port HO  |HO
Port Al Al Port C1 C1 Port D1 D1 Port F1 F1 Port H1 H1
Port A2 [A2 Port C2 |C2 Port D2 |D2 Port F2 F2 Port H2 |H2
Port A3 [A3 Port C3 |C3 Port D3 |D3 Port F3 F3 Port H3 |H3
Port A4 A4 Port C4 C4 Port D4 D4 Port F4 F4 Port H4 H4
Port A5 [A5 Port C5 |C5 Port D5 |D5 Port F5 F5 Port H5 |H5
Port A6 A6 Port C6 |C6 Port D6 |D6 Port F6 F6 Port H6  |H6
Port A7 A7 Port C7 |C7 Port D7 |D7 Port F7 F7 Port H7 H7
Port BO |BO Port EO EO Port GO |GO

Port B1 B1 Port E1 E1 Port G1 G1

Port B2 B2 Port E2 E2 Port G2 G2

Port B3 |B3 Port E3 E3 Port G3 |G3

Port B4 |B4 Port E4 E4 Port G4 |G4

Port BS B5 Port ES E5 Port G5 G5

Port B6 B6 Port E6 E6 Port G6 G6

Port B7 B7 Port E7 E7 Port G7 G7
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OFF KEE=LY FEEHE=LY KEEE JKEEH EETY KEEETY
Binning=0 Binning=1 Binning=2 Binning=3 Binning=4 Binning=5 Binning=6
BaseConfig Tapl 1~4095 1~2048 1~4095 1~2048 1~2048 1~4095 1~2048
8BIt/10BIt/12Bit | Tap2 2~4096 2~4096 2~4096
MediumConfig Tapl 1~2048 1~2048 1~2048 1~2048 1~2048 1~2048 1~2048
8BIt/10BIt/12Bit |Tap2 2049~4096 2049~4096 [2049~4096 |2049~4096 [2049~4096 |2049~4096 2049~4096
Tap3 4097~6144 = 4097~6144 = = 4097~6144 =
Tap4 6145~8192 = 6145~8192 = = 6145~8192 =
FullConfig Tapl 1~1024 1~1024 [1~1024 1~2048 1~1024 [1~1024 1~1024
8BIt Tap2 1025~2048 1025~2048 |1025~2048 2049~4096 | 1025~2048 [1025~2048 1025~2048
Tap3 2049~3072 2049~3072 |2049~3072 4097~6144 | 2049~3072 [2049~3072 2049~3072
Tap4 3073~4096 3073~4096 |3073~4096 6145~8192 | 3073~4096 [3073~4096 3073~4096
Tapb 4097~5120 = 4097~5120 = = 4097~5120 =
Tap6 5121~6144 = 5121~6144 = = 5121~6144 =
Tap? 6145~7168 = 6145~7168 = = 6145~7168 =
Tap8 7169~8192 = 7169~8192 = = 7169~8192 =
2-4 TL-8KTNCL [EDH#a%- i
SO
AN
” Iy -,
_ o € 2
FAS A T—T)IL SN
i e
FRull
T— |T—== . — |:|=-._J_,—I
2 |
|: Canrera Link
FASHIE Ful Qorfiguration
Frame Gralber
PC “‘“/_-—3’—'"'
TBR—I)L F=EI0m
(6PS-%x %) TR
(AD-50

3¢Full Configuration AA3) 94 —J )L
:14B26 — SZLB - *00 - OLC

3M

HEE CL-H- MM - *x0
*FHr—TILEERLET,)
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3 AAS J2bvxrr7&aybO=l

3-1 #MHARE

3-1-1

REMNDIEEE

AHOASIET FFC BEREZERLTT &Y,
(LYARURFEHFICEBERLSEI YN AEST HHEEETT, )
LUBEDERE LT RTINS /IN—F—ZF )L EFALEEIT RIS TERAZLTLET,

3-1-2

AR EF IR

X L% “check” T KT AKFETREHE L TCLWAXFIT@EEIATRERLET, FEXFDCKCRIE

Fr )y —2ERLET,

P
@ B DR L DIESE
LoX, BBEH, JL— LY S5/3— etc.

- J/

-

OPC ik
1. DUTZVBEDHETE —
2. HOE—FOMHERE @

3. TUOANT—EDMHEDR

AN

-
/.ﬁ%%éﬂﬁéﬁi (5% P9)

DT IVBIEDHERR

INAIS—RA—ZF)LEILH LT “check<{CR>"a<Y K

H#EEL k" DIRIEEZITEINERET D,
TL-Tool Z{E AT BB EIL check " RELEHT,

HASYDOH A EZVTE—FDOFE (5 P10)

HAE—FERELEFT . E—FIZKYF¥TFor—=R

1. AATEEE—FDER,
- SV EREIHA (syne=1)
- N EBEI#A (sync=2) (sync=3)
2. BRE—FOHRE
S4B (expc=0)
B EZE S (expe =1)
- /N JLRIEEE I (expe =2)
XANERIHA (syne=2) DIHFE. 1B

k 3¢ (expc=0) ZE R L TIFZELY, J

A 4

chXgaini=N <CR> 1 {&~5{EDAEMATHE

Fro )L (Tap) B X:1~8

\

4 N\
@M UMEDRE (F#MP12) o
1. ADC 51> DFAE (logrl=N)
L 2. TR A DT (ch1gain1=N)
4 .
OFFC #HIE (F¥#HP13)
HWIERTDFER  chlgain1=0 TR FE,
1. BELARJLDMEIE —
] E S o—
\2 HL AL DFHIE )
4 N\
OR7E (G P16)
1. FFC #H1E DR 7735 FT (shd_bank=N)
2. FFC #1E MR 7% (shd_epsv)
3. WASEED R TE (Save)
N J

v

—RFDHREINEDHLYET,

binningsN <CR> E= 4 E—KDHFE
» =008 = & £ \
> TOLAILT—EADFEE (GEH P17)

sync=2 <CR> WEPFEHAE—K

testp=1 <CR> TRAK/NM3—2DH H1%

MEEHRIZ DWW T TR 2— TEBASBLT

{FEELY,
/
[-ADC TANEDER )
logri=N <CR> 0.2 & ~28 fEDFFEEA AT HE,
TOANWTAMEDER

‘BELAJLAEIE
BEE/NI—2V /A XDFEIE. A 7y OHREE
TUET,

sBLAJLEIE

HATH D, Lo X z—T 12T BELTD

HEZTLES,

XITB/HFET AN OELIDHELLTRESAT

k WEY,

j
\

)
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3-2 AAZarbO—)LIZDILNT

TAKEX ESA U RFX U AASZIENAZT) O OBBO V)T ILBEIZKYEIHEDIUMA—IILETHIEN
AIRETT . " NWASDEERTE TAUEDRAE -FFCHENDRERIT TAMMI—2OHA Chbld
YT ILBEENLITVET, VITILBEAF—Tz—XIXASCIHIZE DLW =TOra/LEFRALET,

JEIaOraL
Baud rate :9600bps
Data Length :8bit
Start Bit :1bit
Stop Bit 1bit
Parity :Non
Xon / Xoff Control :Non

TR 74—y

CR> e Fy)uo)a—>
LUTFIE@EEITVRY =27 IILINTER,

N e EBETRIERDHF,

A e TAVRDLIVERTREEDHF.

X e BIEFRFOFRE Tap NEDF YU RILINETT
[Notes]

ARV RAIFINTF  RKXFITERD.

ANXFIEETHEA, EAHITEDY,

- ZE AR LR

- BITI—FIE CR(OXOD) TRENTULVBH A, LF(0x0A), CR+LF HL.EA AT EE,
EELREDOSRITA—RIEEIZ CR DHELD,

INAIN—E—ZF)LERE

"ANZIRELGEBEANBE, (h—YIILBEIZKHETIELED)

AAZSYT IV A
OK  «eeeee HASDARURATBNEELST-BE.
NG e BRELGVLWITRUREAALESS
NE  eeeee ARURIEELLWAANNSA—SDREHEN BRI TLDIGEE
NC e BIEMEFAIENTULVRLY,
TO e TR AABEDAA LA —A—(15 F)
[51]
Userinput  :Id? <CR>  HASID%BET D, (ATURRED " [FHBET)
Camera output :0
User input :syne=1 <CR> HEREIHAICERET S,

Camera output :OK
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3-3 AASHHARE (BIRILL EITE)
3-3-1 BARORE

HASEERIL EITHUTOE—RICERESNTLET,
-5V EREHA (syne=1)
- IN)LANEEE L (expe= 2)
FFC #H1E ON(shade= 1)1
*ADC 71> (logrl=40)
TFIRILT A (gainpos=1)

X1, FFC i IED/N\TGA—RETIHBEFTTAMEFD/NNTA—INREFESNTLET,
EL AL D EMEE SRR logri=40 DIKRETHA Tt v (shd_to=3) M IFEERIZERE S
TWET, BBLAR)LDMEIEEIL Apo rodagon 75mm DL XEFHAL. f4 ERZEDIRET
SRR SRR 140 BESAIZ St BAERS S (shd_tg=180) T 180 BESAIZSAR SN =4 A EMN

RESNATOLET,
______ Waveform after sheding
24515 —  Waveform before sheding
180 Amplified per pixel Tg
140
To

3

0

3-3-2 WASERIBEARORTERER
BREARE. VU7 ILBREZFEAL ofg AV URERTITEAERICEOTHASDERTEIREEZHERTS
CEMTEET, TRIFNA/NN—E—ZF )L EFERALEBEAASABREIANTT,

cfg <CR> HASAHEERELHE ASNFET,
TROESIZHASAIBHRED) AN EASNET,
HASDATURITHL TR E/NTA—EIDRTREINZET,

‘5 GMA_RS232C - NAR—2—3F)1
rE REE FTOM BEQ RO ALFH
O & Z2 DBy

ver=0 rev=0 id=255 fad
sync=1 bit=8 scan_dir=0
reversex=0

expc=2 expt=0 explt=35

cyct=0 cyclt=35

testp=0

shade=1 shd_go=1 shd_ul=0
shd_tg=180 shd_tg_add=40 shd_to=3
shd_bank=1 shd_avcnt=35

antb=0 again=0 speed=255
line_offset=0 wlc0=35

da_m11=255 da_m1h=126
da_m2I=255 da_m2h=126

binning=0

cmp=0 ch1gain1=0

logrl=40

< »
i 00112 BEbted 9600 8-N-1 NUM
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3-4 HASDRGENELE IR
3-4-1 HASEETE—F (HASYOHIHDERE)

HASDH 7% Full Medium,Base DYIYE XMW ATRETY .

scan_dir=N <CR> NASIYYHEADPYBEZEITVET,
N=0:Medium Configuration
N=1 : Full Configuration
N=2:Base Configuration
speed=N <CR> AAS)OH AV DY EBEZEITLNET .
N=0 :40MHz
N=1 :85MHz
N=255:80MHz
cmp=N <CR> AF v L—rDERREEE LITHIEMNTEETT,
N=0:MAX74kHz
N=1:MAX80kHz
Ik Clock ScanRate o Uk Clock [ ScanRate Ik Clock [ ScanRate
scan_dir=0 scan_dir=1 scan_dir=2
speed=0 40Mhz 19kHz speed=0 40Mhz 37kHz speed=0 40Mhz 12kHz
cmp=0 cmp=0 cmp=0
oF scan_dir=0 o scan_dir=1 S w scan_dir=2
Jih 2 speed=255 80MHz 38kHz [3 £ speed=255 80MHz 75kHz 3 & speed=255 80MHz 19kHz
2 3 cmp=0 fa cmp=0 Sl cmp=0
scan_dir=0 scan_dir=1 scan_dir=2
speed=1 85MHz 40kHz speed=1 85MHz 80kHz speed=1 85MHz 20kHz
emp=0 omp=1 cmp=0

KAAZYD I DHAEZPVEZBETHADIUNEDLYET,
[2-3-1 HASYUZIEH Bit FHAAVRMIZEENZEHIATLETS,

3-4-2 HASEEE—F (REARE)

NASDIRGENEIL 2 FBEDBIRAFEETY

‘REEH: HASHBTRAGSEERLIRET 5T
-SMERRIEA - SAMER D) HE S (SYNC)ZH A /AR IR(CCHIZANTHTEITELT

RBERIRT DE—FAHYET,

sync=N <CR>

3-4-3 BAE—FERE

BAE—FIIBEDOYIYRIRA AT,

HAS SYNC AAHZREEFLET,
N=1:45}28E81 (Ext Sync)

N=2:NEREHA (Int Sync) XTA TS
N=3: NEREIEA (Int Sync) X—FEE N

“TAVBRE—F:SYNC EB DL LAY TEAZRIEL. RD SYNCESET. XI5,
—EBAE—F: SYNC AADILL LAY TEAZRIAL. WASHEIBTERSN-FREELT D,

INLARIBENE—F:

expc= N <CR>

SYNC /XJLRIEDE., BT 5,

AASDBIHIED K RE
N=0: S/ &S
N=1:—EFES
N=2:/VLRTBES®

RELFET
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3-4-4 BMEE—FLEEBAT—FOMEEE

avok 73)‘3§j]1’|5 EPE
sunc=1 expc=0 |#EBEIHA(SYNC) |SAEEFH (SYNC) expt= A, explt= B $E3h
sync=1 expc=1 |5 EBREIHA(SYNC) _EEéjlﬁ(jJ)(7WﬁB) expt= A, explt= B BBt
sync=1 expc=2 |5 EBREIHA(SYNC) /Q)LZIFEEE?:(SYNC) expt= A, explt= B &)
sync=2 expc=0 |HEPEHA(HAS) SAVEN (HASAER)  |expt= A, explt= B FHA
sync=2 expc=1 FHRAT]
sync=2 expc=2 FERAATE
sync=3 expc=0 FERAAE

_ _ = =  emEmal = cyct= A, cyclt=B [E&f
sync=3 expc=1 |HNEFEHA(HAS) E B (AASAER) expt= A. explt= B EEER
sync=3 expc=2 FERAAE

3-4-5 BEEE—FLERXE—FOHER

T expt. explt B U cyct, cyclt [(CREEZANTHIETRACLEXEMOEENARETT,

COATVRIZEE—RIZE-TEENTHYET,

expt= A <CR>

explt= B <CR> INGA—BDERTE

cyct=A <CR>

cyclt=B <CR> INGA—BDERTE
A=0 to 255 B=0 to 255

S\ EREHA - — B BE L (sync=1. expc=1)

256 AT7vT INSA—ADERTE

256 AT7vT INSA—HADERTE.

Scan Rate| & TR By sec
£E—K =L EEfEI=(expt x 256 + explt) * 0.2 + 2

AEBREIHA - 541> Bk (sync=2. expc=0)

aO<Y2F | ScanRate FEIEARERT Hiffusec
scan_dir=0
speed=0 19kHz | EREIHA = (expt x 256 + explt) x 0.0117 + 51.95
cmp=0
© % scan dir=0
=X 2 | speed=255 | 38kHz | MEREHA = (expt x 256 + explt) x 0.0117 + 25.98
o3 mp=0
scan_dir=0
speed=1 40kHz | EREIHA = (expt x 256 + explt) x 0.0117 + 24.44
cmp=0
scan_dir=1
speed=0 37kHz | NEREIEA = (expt x 256 + explt) x 0.0117 + 26.35
cmp=0
g? - scan_dir=1
S, S | speed=255 | 75kHz | MIEREIHA = (expt x 256 + explt) x 0.0117 +13.30
pa cmp=0
scan_dir=1
speed=1 80kHz REBEHA = (expt x 256 + explt) x 0.0117 + 12.41
cmp=1
scan_dir=2
speed=0 12kHz REBEIHA = (expt x 256 + explt) x 0.0117 + 82.53
cmp=0
9 w | scan_dir=2
2, & | speed=255 | 19kHz | PNEREIH = (expt x 256 + explt) x 0.0117 + 51.57
e cmp=0
scan_dir=2
speed=1 20kHz | RNEREEA = (expt x 256 + explt) x 0.0117 + 48.54
cmp=0
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REBEIRA - — BT (sync=3. expc=1)

O< K | ScanRate EEARFE B ffusec
scanfdiEZO REREH] = (cyct x 256 + cyclt) x 0.0117 + 51.95
speed 0 | T9KHZ |z Jepel = (expt x 256 + explt) x 0.2 +2
cmp=0
Z .
R |20 dY |, |PYEMEME = (ovotx 256 + cyelt) x 00117 + 25.98
> | | spoed=200 | 3BKHZ lgpyipeng = (expt x 256 + explt) x 0.2 +2
e 13 cmp=0
scan_dir=0 PEREIHE = (oyot x 256 + oyclt) x 0.0117 + 24.44
speed=1 40kHz TSRS = (expt x 256 + explt) x 0.2 + 2
cmp=0
scan.dir=1 PEBEHI = (oyot x 256 + oyolt) x 00117 + 26.35
speed=0 37kHz ZFLHEERE = (expt x 256 + explt) x 0.2 + 2
cmp=0
o scan_ﬂir=1 75KkH REREH] = (cyct x 256 + cyclt) x 0.0117 +13.30
== speed=255 z TSRS = (expt x 256 + explt) x 0.2 + 2
pa cmp=0
scan_dir=1 REREHE = (cyot x 256 + oyclt) x 0.0117 + 12.41
speed=1 80kHz TSRS = (expt x 256 + explt) x 0.2 + 2
cmp=1
scan_dir=2 REREHA = (cyct x 256 + cyclt) x 0.0117 + 82.53
speed=0 12kHz ZILEEM = (expt x 256 + explt) x 0.2 + 2
cmp=0
& o S“"(-ﬁ';g ronr, |PIEBEIH = (oyot x 256 + oyclt) x 0.0117 + 51.57
= g | speeo= TILHEM = (expt x 256 + explt) x 0.2 + 2
cmp=0
scan_dir=2 RERFEHA = (cyct x 256 + cyclt) x 0.0117 + 48.54
Speedg 20kHZ | op o pmg = (expt x 256 + explt) x 02 + 2
cmp=

11
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3-4-6 EBEE=VITE—FRE
BERE=ZVJE—FIE I EEOUYBEANAEETT,
binning= N <CR> EZVJE—ROBREETVET,
‘N=0 /—ILE—F : 8192 EZHE  Tum X Tum FNHRIKEE
‘N=1KFEE=LTE—F : 4096 EZ%E  14um X Tum,
‘N=2B&EBE=-VJE—F : 8192 B3  Tum X 14um,
‘N=3XKFEEBEE=-VJE—F : 4096 EZFE  14um X 14um,
‘N=4XKEEHE=_VHE—F : 8192 B3  7um X 14um,
‘N=SEEEHE=-VJE—F : 8192 E&E  Tum X 14um,
‘N=6KFEEHFHE—F : 4096 E[%E  14um X 14um,

@®/—TILE—F
AR 7um*7um 2048pixls
o .. oo
HASHTILineS DT —4%RFFT 5. //"
A Psd
ey
7um*7um 2048pixls / /
pry—.
CCL:SYNC ’_‘ ’_‘
HASIE7um* 7um 2048pixls THIE T B
T = S KFEEEMBELTIUERET S,
OKFE=LTTE FHE E14um* 7um 1024pixIsTH DT 5.
Fxvc o143 13
HASHTILine R DT —4ERFT 5. yd
AE ST /
BEHK /7
. 7um* 7um 2048pixls / V4
R
CCL:SYNC ]_‘ ]_‘
HASIE7um* 7um 2048pixls THRE T 5.
OEHE=VIE—F EEEMFLTCIERET S,
5 E7um* 14um 2048pixls TH AT 5,
HASHTILine R DT—RERET 5. 1
AP /
A (LY [
WEH P 1y 1!
. 7um*7um 2048pixls / A7 !
2EvUHE
CCL:SYNC
HASIE7um* 7um 2048pixls THEIE S .
OEMEBE=USE—F KFEEFHEF ABERENHELTIERET S,

5 E14um*14um 1024pixIs TH A1 F %

whAR 111 -1

HASHTILineS DTF—FERIT 5. 74/
AER\YT7 /4/"’
7 N 1
HE / : NN P!
. Tum*7um 2048pixl I 1
N
AXvUHE
CCLSYNC 1 ]
HASIE7um* 7um 2048pixls TIRIE T %

3-4-1 ERRERRTE
reversex=N <CR> H D REHIRIRETT,

N=0:BEHH
N=1:REH A

12
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-y O .} v

4 AASTI9M= T T—5

4-1 705 -TORNT—RNEBE
TR, TL-8KINCL D7 FRT BELUVTFCRIVNEBOEZIT AV IF (YT SLTT,
T7FOS0EE CMOS oY —DT7FATHAE11E. MEDT )y hFA%E (again=N) A BETY , F1= A/D Eiids
D47 A HEHE (logri=N) [Ck>T 0.1 {5 ~5.7 fEDFBEB/HEMNARETT
TORIINREBEET DAINT A2 - ATy b ORIZEE /S 3—2 /4 ADHHIE (FPN) . H AT — O IE (PRNU) &
BATOWET, INLDBRE T TR THASHEBCHESNBREICRITINET , FBLALO BEREERV
BALARLOBEREBIETI—FRET HEMNTTRETT,

HASHAEEIR—Fv—b

D—DDDDRDNELDODDRIO—DRXO—D )

TruarsT—4 FOHNT—H
(CameraLink)

F7ragAIevk Vo =7k FPN calibration ~ PRNU calibration
EE “again=N" Offset Shading calibration TIORNTAY
“logri=N" “shade=6" “shade=5" gainpos=N
— g
g - “ ”
FFC calibration X “Command Name
k / “shade=1"
Analog Processing Digital Processing

FFC :Flat field correction
FPN : Fixed pattern noise
PRNU : Photo—Response Non-Uniformity

4-1-1 FFCfEZ Ov/E
EIEa<7K Shade=1 DRETEREEEITHEHASIE EEPROM Mo -BALAR LD IEEEZO—F
LET . MEBEERF U EICEERICETINTT . MEEOIEAEIZDLTIE 4-3FFC fHi1E
RENEBEISEIELY,

EEPROM CMOS / A=ty —FT—4

|1

mLALEE®E | T

sucvwes | - LI

\
CITTT]

XTOAINTAY

—BELARILFEIE

x AL AR LA IE

L

NAF Dt T TT117 - O] <Z]| [T 1]

HASRER
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4-2 FA4>avko—)L

4-2-1 ADC #*A4>arvka—JL
A/D ZEHI/D T A HEEE (logrl=N) [CK > TT O RILESILDRIIZFIFGEB A EMNTIRETT,

logrl=N {CR> ADCH A EHZRELET,
#EAE =40 N: O ~ 2552 ZKE 220)
REEEADCHT AV DBERIILUTDIZ7EHYET,

3 3=
logrl - 1=-457 TL-8K7NCL

5 34 6.00

10 243 5 00 |

15 1.92 \

20 1.7 4.00

30 1.23 200 \

40 1 = \ ——ADC_Gain
50 0.84 2.00

60 0.7 \

70 06 1.00 k
1?8 g'g 0.00 e T
720 o TRSITEZIEZEZTETZIEL

fteh 0 f53E (logri=40 F1ELLTULVET)
HEEh - BREE N

XA DEB R, FFCHREEEASCLERELET,

4-2-2 7Frajgr(varka—n

again= N <CR> HASDT7FATTAUERELET .
0 : 1=
1 4

XTAVDERRIE. FFCHEETBETOISLEHRELET,
[Notes]
again=N. logrl=N. antb=N ®3a<Y>KI& CC1 NJAHAALKLETT,

4-2-3 TR AL>aviO—)L
ch1lgain1=N AXRIZCTT RIS AV DEBMNAHETY , FFCHIERIZT MU EHMNYET,
FFC MEZBHRTETAESIL/NNSTA—E2E“0" I RLTLEELY,

ch1gain1=N <CR> HASDTORINTAVEHRELET,
FALE =1+4+0.125% N

N: O ~ 255 (#EmRK{E32) #HE =0

14
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4-3 FFC HAREERTE

4-3-1 FFC HEEEREF
LUARUVFRFEITKD R LIETTIYMNIRAET HHEETT . (ROWASITWTFFCHREZFERALT
TELY,) XFFCHIEFERBAZ200MI—0 JH%IToTIESLY,
D I—TAVTEREBVLLANILULEIZEDEET,

Waveform after sheding

2o — Waveform before sheding

Tg Light level (shd-tg) 3% 8bit

/]\ Amplified per pixel /]\

0 Dark level (shd-to) EX3E 8bit

EE: FFCHEFIBINITEALRNILATRT A EDI) T ITHELANLEIE ITBALARILHEIE ID)EIZIToTL
EEN, FERALRILBEEBEET B A TEBLALMBEBENLADINTOEDSENEHELEYET,

FFC f#IE DHERBDEHEIHASABTHERDERELDEELFTY Mo THIEDEITIHHRERE
TIT2TKEZEW A REAE—F DB EFHATIZ SINC EEZANSBENEYET .

4-3-2 WHIERIDONE, ALARILABTAAEDI)T

NASHEIZHETNBL T— T T P A ABE Uk LET

gainpos=1 CR>  TFUBRIITAUEOIZT S,

W%‘%‘EE??E RY-S:T |£chlgain1=0 a<v>KTO0IZ9 3,
shade= 0 <CR> FFC #8E%“OFF"LZE 9,
shd_clg <CR> Eﬂw\)b(%ﬁiwmﬁﬂ’rw) D yk ¥

4-3-3 BELJLHIE
ELARJLIEHDENKETHEEZTVET, F-ETHEADF TEIrERESNZ-0 . B HT (T
SIBEICHYET , BEINF-BEBRAICHASHHBELET,

shd_to= N <CR> HEI/\)W)EFB%DH(HE)’& SELET,
#EAE 0 ~ 255
Lo XX evTELET,
e=6 CR> MELANJLDFEEZRELET,

“OK”b\aﬁTéhtbe’C?’

255

EREELA)L(shade=0)

15
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4-3-4 BALAJLFHIE
LA ERSERICRACAEEZ SZAHEITKELHE NWEBIOICEBERICTS(OENMNTET,
F-CDMHIEHEE(L ODD/EVEN DHEHEEEZ S AFT . ALANILHIEIFE TAH QEKFEICT S8
DEEDEERELEITLET LA > TEERICHIES 1 EZENT51-6 BIZRE R (S ERTIC
REVMEIZEYRLETRIERYER A, BIZE (shd te=N) (FETHHADZLE VDLV ORER LY
EICEEINFET,

LUy XF vy T H# N LTCIEE. ETALRNILOBAZRAZRELET, BV TILIEH—LAERE
BUY, BEEICRHLBEDE TALARILE—9% 10%ABRLETTHIEFHELET,
CEE EYHEBTICA>TUOVELRETITOTTELY, )
RKEBRICHLTOTAUEIE. $3 EARKELYET,
Bl BIZRDE—2iKRs 130 BEERADE, B4Z (shd_tg=180).

shd_tg= N CR> HALRILDBEEREER (B ZR/ELET .
¥ HAfE= 180 N=0 ~ 255
({BL. BALRJLIL FFC“OFF"B% (A% FFC BF) DL AL KYEEEELTTELY,)

Lo XXy rE5LET,
shade= 5 CR> BRI DHEZFFIBLEBEZRIZTAUELEINY ITYRE

EFAHABBONES,
“OK" MERENISET TT

AFEELANIL
shade=1 MIREE T save T B &IZL>TLED Shade=6. Shade=5 AV FTCEHIN-FEZEDMHIEFZRI
[TEIZEMAYETS,

shade= 1 <CR> FFC ##EZ“ON"LEY,

shd_epsv {CR> FFCH#IEEMNREINET,

save {CR> EEPROMIZ AT LERE (FFCHIEMUN) ZRELET,
<fER> R B} . . s
“againg r\gcca“logﬂ:N”fﬁ%v@’r‘%‘fé%ﬁéhf:ﬁ-é(iﬁrﬁtaﬂaﬁp&)wﬁE-Eﬂ LARIIVHIEZ Y
11 A
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4-4 BREEDE—TEO—F
RD2FEFENIATUREFEHAL T, EEPROM(RBEREMEAT) ) AL—H —REEZREFENTEET,
BIEDHASHEICH DD Y TAUT INTGA—R(E TR T save AT UREFALET,

F1- FFC i IECHEON-FBEEDMIEIRIL shdepsv AV REFERALET,
INSNIARUREFTHR, IASERBAE. A5 —F—RETCEIMIZEELET,

4-4-1 FFCHIEDRYMERT
shd_bank=N <CR> El:‘g:iﬁéﬂﬁé{%ﬁ?élu7&%&7&%@“0
shd_epsv <CR> FFCHHIE{EA EEPROM O I!)7 N NMRETFESNET,
“OK"HFKRENTz5 EPROM [ZRET T TY,
4-4-2 FFCHIEDNREEZRHL
shd_bank=N <CR> El:‘gﬁéﬂﬁ%éﬁﬂi&tlu7%%&@,&3“0
shd_epld {CR> FFC#IE{E% EEPROM OIT7 N MoA—KFLET,
FE ERIRABO FFC ##1E (S “shd epld” NEITINET,

|

INVIFUN—DT—4Eh
O—FShET,

[Notes]
EEPROM

EEPROM
[ NUHTYT A

NHYTYT 1

shd_bank=1

shd_bank=8 '

[ NUHIYT 8

INVHYT)T 8

[ FFCZE{TTIVU7

[ FFCE{TTIU7

Shd_epld
EIRE AR

Shd_epsv

FFC ffIE—2J&,O0—F

4-4-3 SRTLDOERE
shade= 1 {CR> FFCH#EEZ“ON"LZET,
save {CR> EEPROMIZYRTLERTE (FFCHIEMUN) #RELET,

“OK"DARITRSNI=-LREFEFZTELYET,
;& :save, shd_epsv AV URRITHIX, hASDEREZRLESHNTZEN, EEICT—ENRESNAL

FEHEORRICLEYES,
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4-3-4 FFC fHIEDFIEH
Q1 BELANJILEFALRIILEZRAZMIET H5E

Shade=1 <AHIERTDIRAE > Y

Shade=0 <CR>  <CR> /1—7-4/7#% EZ“OFF’LEY,

Shd_clg <CR> FFCAZ7 A~ D) vk

Shd_to=N CR>  EELAILDA— ’7;#%)\73 ERGVMEERITEIEATRETT
I///'C:\'—Jwyj”&uc(téu

Shade=6 CR>  EELNLOWEEBELET ., " .

Shd tg=N _ <CR> Eﬂp&)bma—’rvh%)\ﬁo%Em\ivz—%li%‘ﬁﬁﬁlﬁﬁfﬁ'
EhZoosZ L TLEZELY, R

Shade=5 CR>  BALANNDYz—T4 T ZFIRLET

Shade=1 CR> L x—TAVJHEEZ“ON'LET,

Ol 2 BELANILDOAEET RIEE

Shade=1 <%ﬁIEﬁua>4k‘ﬁ“é>

Shd_to=N 1/;\»0)'9 TYrEAN, ERGEVMSEESEHATRETT
I//X#de’é'—uc(f—é

Shade=6 . .

Shade=1 CR> YI—TAVTHEEEON'LETY,

O3 BALANIILOAHFHIET H5HE

Shade=1 <FHIERTDIRAE > N

Shade=7 CR> HELANILIBEDHFZ, N .

Shd_tg=N CR>  BALANILDZ—TIbEAN BRGEVMERITEIEATRETY
E2 & ooim(ZLTZELY,

Shade=5 <CR> Eﬁ]l/’\)bd)*/l ~TA ’J,f&Faﬁtl‘aL,ia“o

Shade=1 CR>  Yx—TAUTHBEE ON'LET,

05 4 BALANILDE—T I ohDiENMES

Shade=1 <FHIERTDIREE> N
Shade=7 CR>  BELANILEDHER,
E bk ooiZIZL TS,
Shade=8 CR>  BALARL DY z—TA T EFIBLET,
Shade=1 CR> L x—TAVITHEEE“ON'LET,
[Notes]
Shade=8 (ijJ)‘775‘5ﬁ.7£0)l/’\}b§'U'/7°')/7 LEK{E shd_tg add [CEEFESNT={EZX
TSRALTCHIESR *9, (shd tg add=40)

%71 FFC *ﬁIE(i‘F’JM’"*zf"b\*ﬁIEBEF’C’é‘ HOEEHLTE
ORIEMNRTLIZIZE

Shd_bank=N {CR> FFCHREBREEELI-LMGE
shd_epsv <CR> FFCHLEEMNRTFEINTET,
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4-5 FRMEB—2DH B
B v T Fr—R—RITEHT IR, TRAMN -V RRHEEERAVDIEICRVAASDOHE AL/ 0
EESEHEABRSE YT Fr—R—RAIEELLIYFLTWEMNESIIERER T HIENTEET,
TRAMNG—UBREEONET AEBBERF AL DBEHADKDOYICTRISR I HRGEENE ASNFET,
MEZU U HEEIL OFF LTLEELY,

4-5-1 TRRNA—21
OFEZAA D 15 BEIREAIT 1 BT D LEAYET, 4095 BEIFRFE T 255 BERALLYET
C 4096 EFR%E 1 JOvyeEL 2 REYIRLET,
testp=1 <CR> < TFTARMWE—U1EHHT S,
4-5-2 TRARNA—2 2
OFEFEAM S 15 EIREARI T 1 BT D EMNYET, 4095 EIFRFE T 255 BEFALEYET
4096 B M D 16 BIREM T 1 ERAT OTIFET,
8192 EFRE 1 7OvvEL 1 BREYIRLET,

testp=2 <CR> <~ TFTRMNEG—=22FHPTS,
testp=2 <CR> <~ TARMNEG—=22FEH AT S,

4-5-3 TAMNNZ—2 3
LER 128 fEAZH DT 5,
testp=3 <CR> (<~ TFRMNAE—23FEHNT S,

4-5-4 TRARA—2 4
MARIZIX. 8 SAVELTIBERALMNY, EARIZ 16 BIRHEAGT 1 BEHELAS,
testp=4 <CR> (- TFTARMNA—=24EHENT S,
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4-6 HASVIOETARAIVYT

OV REMTEN (sync=1 expc=0) EXT.SYNC(CC) D FEHifE. THhEITSo
TEEIEE = F#ARE - 2.5usec B :usec

ST-1 ST-2 ST-3 ST-4 ST-5
EXT.SYNC IN ’_‘ ’_‘ ’_‘
(CameraLink CC1)

BAFN ‘
!

BT rE

EEEE T rE ‘ ‘
For = | |

2.5usec

Line Valid ’ ‘
ST-0 DATA ST-1 DATA ‘ ST-2 DATA

Pixel data DDDDD(Z)DDDDDDCX@DDDCDC@@DDDDC@CX@DDDD

PortA~H (Full)

O—EHE (sync=1 expe=1) EXT.SYNC(CC1) DL 5 LMY TTH OB, TAHLES,
BEABER = (expt x 256 + explt) x 0.2 + 2 Bifif:p sec
RIEZE SR = 5.3usec

ST-3 ST-4 ST-5

—z
.
=
=

EXT.SYNC IN
(CameraLink CC1)

e

] BT EERE ‘ TSrEr TR

2.5usec

Line Valid ’ ‘7
ST-0 DATA ST-1 DATA ‘ ST-2 DATA ‘
—_—
\ \

Pixel data
PortA~H (Full)

@/NLAIBETES (sync=1 expc=2) EXT.SYNC(CC1)D/ LA DIBHARM. BALET
RIEZE SR = Susec

ST-1 ST-2 ST-3 ST-4 ST-5

EXT.SYNC IN
(CameraLink CC1) \7 \7 \—‘

F S s usec TS THEERA BAEERR
T EERA S ‘ ’
e

Line Valid
ST-0 DATA
‘ ST-1 DATA ‘ ST-2 DATA .

Pixel data ‘
PortA~H (Full)
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OREEH] (sync=2 expc=0)

INT.ST-1 INT.ST-2 INT.ST-3 INT.ST-4 INT.ST-5

Int SyncTime _
INT.SYNC IN -

B3R BIErm \ Torsh | BokEsm | B |
Line Valid 4‘ ’
\ \
\ \

ST-0 DATA
Pixel data
=i - (OOO0HOOCO0OOP0COCOCOROCOCO0OHO000

ORNEEH (sync=2 expc=1)

ST-1 DATA ST-2 DATA

INT.ST-1 INT.ST-2 INT.ST-3 INT.ST-4 INT.ST-5

P Int SyncTime
INT.SYNC IN h ‘ T ﬂ H
B0 ExamE | EamE | Exmm | Torwh |

) | X !

T r g
\ \
| |

ST-0 DATA
Pixel data
Pt - COO0OOCO000CHEO000COOHO000CO0R0000

ST-1 DATA ST-2 DATA
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A Y E s ‘5 —_—
TAKEX &SA U RX v hASIEHAZ) o OBRADITIILEEICKYEEMEDaUMO—ILETBHIED
FRAMNE—2 DA bl
)T ILBIEAA—TI—RIZASCHIZE D E=7Ora)LEERLEY,

AIHETY o " NWAS DENMERTE
V)T IBEENLITVET .

FANEDRARE -FFCHHIEDNELT

HWERH avvk EENSA—4 EEISA—E NHE |px
id=N<CR> N:0~255 OK AASDIDERET HEMNTEET,
HATIDDHE 0 |9EMEaVUREERLTHIMEShEL A,
id[7IKCR> Non 0~255 FH TS IMELNHYEY .
sync=N<CR> N=0: &3} OK NERMIE—F REBRYPE—FOUERE
N=1:4}E8E#A (Ext Sync) TUVET,
HASEEE—FERE N=2: AEBEIHA (Int Sync) 1 N=1: 5S8R (Ext Sync) CERAT 254,
N=3: N EBEIHA (Int Sync) HAS)HCCZSynctEBEAALETS
sync[?IKCR> Non 1~2
expc=N<CR> N=0: 51 &H oK N=1:—E T I D F B [ Texpt DR E B
S N=t— TRk ,  |eumEuET.
N=2: /L RIBEH
expc[?I<KCR> Non 0~2
_ expt=N<CR> N=0-255: OK Z DI85 A—ARIEsync=2% L<LIEsync=1expc=1
—EBABMORE | o 0 sexponl BRI LY ET
RERE D2 explt=N<CR> sync=3,expc=1DEFFENELY o
(sync=2) expt[?][<CR> Non 0-255 0
explt[?2IKCR> 35
cyct=N<CR> N=0-255: OK 0 ZDINTA—B(Esync=3,
R REBEHADEEE  [cyclt=N<CR> DEARELGYFET
T (syne=3) oyat{?IKCR> Non 0-255 0
a cyclt[?KCR> 35
'R binning=N<CR> N=0-6:Binning mode OK
& N=0:/—<JLE—FK KE* * E—FEFrTFr—FR—FD
= N=1:KFE=UTE—F NASTPANEEES DRENHYET .
£ N=2:FEBEE=VJE—K
R | ERE=V/O%E N=3: KFEEE=VJE—F 0
N=4: KFEHE—F
N=5: BEFHE—F
N=6: KFEEEFHE—F
binning[?]<CR> Non N=0-6:Binning mode
ch1gain1=N<CR> OK *f%5 =1+0125%xN
TOANT A EDRE N=0-255: 0 |o~32hMEEETY,
chlgain1[?]<CR> Non 0-255: Gain level
again=N<CR> N:0 or 1 OK 2ERREDEREMNAIRETT
FFOTG A o [0
1:44%
again[?[<CR> Non Oori
s oo, menes  |logrI=N<CR> N:0-255 OK Set adcgain value
ADCT A~ ORIE logrl[?1<CR> Non 0-255 40 Get adcgain value
FUFT -2 antb=N<CR> N:Oor 1 OK . 0:7“/9"71}[/—§“/7i0FF
s 17U FITIL—SVJON
antb[?]<CR> Non Oori
testp=N<CR> N:0-4 OK 0:0OFF
1:test pattern 1
FRMA—LDBRE 0 2:test pattern 2
3:test pattern 3
4 :test pattern 4
testp[?]<CR> 0-4
e reversex=N<CR> _ |N:0-1 OK 0 xfr—vyﬁrﬁ]}iﬁi )
N reversex[?]<CR> Non N:0-1 0:@EHA 1:REEH
T N:8 or 10 or 12
% — ?0::18(?;?1: g |Full ComfigikeBit T BACHEELY,
B bit=N<CR> 12:12bit
H bit[?]<CR> N:8or10
k N:0-2
j'\ 0:Medi Comfi d
U [ AASY2 H HTap® [scan_dir-N<CR> - Viedium omiig mode
EE 1:Full Comfig mode 0
2:Base Comfig mode
scan_dir[?]J<CR> N:0-2
speed=N<CR> N:0-1-255 OK 0 :pixel clk=50MHz
EV I ARBROEE 255 |1 :pixel clk=85MHz
speed[?[<CR> Non 0-255 255 :pixel clk=80MHz
_ myznes  [cmp=N<CR> N:0-1 OK 0:MAX75kHz
OMPE—FOBE [T o N N0 O |1:MAXBOKH:
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A& TR =24 RIE/RSA—4% ERIE/IRSA—%& PEES
=2 [Check check<CR> Non OK non SUFIVBIERERAIT R
I'll Save save<CR> Non OK non B EIEEEEPROMIZE—DJLEY,
- |Load load<CR> Non OK non B EEZEEPROMMSO—FLET,
ﬁ Version ver{CR> Non Version non CPUD/N—a BT .
~I |Model model<CR> Non Model non HDASHDETILBESEZRIELET .
”\‘Z Revision rev<CR> Non Revision non FPGAD/NA—T a3 E$RTY o
N |Initialize init{CR> Non OK non TIBHEFICELEY . (FFCHIEIIRMEShEEHA)
[2 config cfg<CR> Non (Data output) non HASHEBEEFEEZFEENTEES .
R |clear clear<CR> Non OK non EEPROMIZRTFESNTWST —HFELET
HEE 2 TR avUR REENRSA—& BIENRSA—H NEAME | EE
FFCHHIEEN{E |shade=N<CR> 0:FFC##IEOFF oK
avwok 1:FFC#4§1EON
2:non
3:non
4:non
5BALNJLZELT
6RELNILEST 1
7:offsetd & H zhik &
8: A —FBALNJLEST
shade[?]<CR> Non 0~8
= |BLANRILFHIE |shd_to=N<CR> N:0-255 OK BELRIILHIEDE— S yrEATLET .
L |BEEoRmE 3
< shd_to[?]<CR> Non 0-255
A
K—;EI BAL NJLFHIE [shd_tg=N<CR> N:0-255 OK BAL RILFFHEDE—F YhEAHDLET .
S |BEEOHEE 180
L
e shd_tg[?]<CR> Non 0-255
BALNJLFHIE |shd tg add<CR> N:0-255 OK 40 shade=8MEHFIFEALET .
INEE shd tg add<CR> Non 0-255 TIAICDEEFEHRLES,
shd_bank=N<CR> N:1-8 OK FFCIRIFTUT DEIRELET,
FFCi#IE(E 1 EIREEFR. O—FEICIEETY 7 ANDHHARAE
REIUT shd_bank[?]<CR> Non 1-8 hES.
FFC#HIE$E %K non
DO—K shd_epld<CR> Non OK EEPROMMSFFCHHIEIE DA O—FREhFET .
FFCHHIEFEHK
DE—7T shd_epsv<CR> Non OK nen EEPROMA~FFCHIEIESM DA —TShET,
FFC#HIEFE %K non EEPROM2 M SFFCHIEFR DA O—KREShFE
Da—kK shd_epld2<CR> Non OK =l
FFC#HIE#E%X [shd clg<CR> Non OK non BAL NIV EEDRH VI TENFETS
EDIIT shd_clo<CR> Non oK non BELANILEHIEBEDA IV TSNET .
[Note].

TEREDATURITRBIRBEBIZLTZELY, (sync=2, $LLIF CC1 FIAAA)
shade=5. shade=6. shade=8. again=N. logrl=N. antb=N. cmp=N

DARURIZMNIHAAEEHILBYET,

R)HAADENMES . HASIERODATIEEAALTEHASIERIGLER As
S EREIHA (sync=1) TR, F)H AN TELRWMGEREE A (sync=2) ICEEL, avUFANE
BE. S &R (sync=1) ICRL TTEALIEELY,
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6

T D=3 TJHIE

CMOSAA—D oY —DREATRALICTIVERMMIKE, COBADTA M AF—FIXESHEN
SNFERBADT, RIGEFRERCERITHYES,
CDHEIFIT—RATL—TISIPRERERIELTTEW, L. COBI7—RTL—hSKiEH
WERFTENZEAHYFETDTEELTTIL,

FAVRAXYUAASIEEFBAEDE-LE G REAMITRELGVEIITEELTTEL,

FAVRF XU AAFITRBRETON—ZRTY . WATI 7RI IDIREELETHEHERR YO
WEDRRIZYETDTHLEH T,

HAZREINDIGEE L. FAOEEREYVEEZF CLEFZRALTTFSV,, X, Baz2EHATS
E o DEROE RO TREETO>TTILY,

BRATR/ A XD RET DHBDIAL, HERDBRVNEFI CTEASAEVEIICERELLET . X, 7—X
DELTHENEERT /A ADFEEZ(THHELNHY . REBEORRICHAYETOTITEETIL,
BMUMESICEYPERMBREEERETIHELHYET,

$ oL
OAZEDARD—ME(TEMERIEH T SFLE BWY LET,
OAEDARICOVNWTIHFHRFEELICEETSENHYES,
OAREICHVESITOVNTRHBLEZEZH L TERBLELEN., B—CFBLGRPLRY.
OEHRNLELERRIZTDRANHYELELTERTEVETLIBMBLLET,
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Appendix A

_uJ:_

26



