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p

@ Shading Correction LSI for 256 gray scale
p

AK8406

| F e atur e s

[OShading correction LSI for CCD/CIS sensor
(OlInput signal level: 250mVp-p~1. 15Vp-p
[OProcessing speed : 5M sample/sec

OMax. sensor length : 8184

[ JSample hold and clump circuit included
[(18bit 2step flash ADC included

«Contrast adjustment possible by 2x 4bit DAC,which are volumes for black reference

voltage and for vhite reference voltage of ADC.

. 7 correction possible by changing ADC conversion characteristics to logarithmic one

( by 3 intermidiate tap pins of ADC)

[J8 bit ADC(detector) and analog multiplier(corrector) for white shading

*Pixel to pixel correction{External memory needed)
*External memory access possible through AK8406
*Correction range:up to 50%(actual correction resolution ia

9 bit)

(I8 bit ADC(detector) and analog adder(corrector) for black shading

*Pixel to pixel correction (external memory needed)

*Balansing DC level between even pixels and odd pixels(No external memory needed)
*Internal amplifier offset and switch feed-through cancelled simultaneously

*External memory accsess(R/¥) possible through AK8406
*Internal registers access(R/¥) possible’
(J8 bit peak detector(ADC) and 8bit peak hold(DAC)

«Automatic gain control and automatic background control use

*Detect dinamic range programmable
detect period (which part or the line sensor) programmable
*Internal register(peak value) accsess(R/¥) possible
[Constant voltage reference included
OCMO S monolithic LSI
[J5V single power supply (5V+5%)
380pin QFP
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[AK8406]

| G e n e r a 1 D i s c¢c r i p t o n |
(1) AK8406 is a single chip, 5¥S/s ADC with shading correction function, which produces 256
gray shade image from CCD or CIS.

ASAHT KASEI

i

(2) Because that AK8406 normalizes CCD or CIS output at the analogous stage.and produces
256 gray shade image,output grey levels doesn’t decrease by shading correction.

(3) Shading correction functions of AK8406 are white shading correction, black shading corr
-ection, AGC by peak hold, v correction, contrast adjustment etc.

(4) AKB406 integrates clump and sample hold, shading correction functions above mentioned,
.2 step flush ADC, and programable shading memory address generator and so on.
No need of external components and adjustments at the mass production stage.
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ASAHI KASEI

[AK8406]

De s cr i ption |

| i n
Pin Number | Pin Name | 1/0 | Function
Power Supply Pins
15, 44 DYDD(2) - Digital power supply pins (5V typ)
16, 43 DVSS(2) - Digital VSS
62,79 AVDD(2) - Analog power supply pins (5V typ)
61,75 AVSS(2) - Analog VSS
Analog Pins

T4 AIN I Analog input pin.
External capacitor for clump is necesarry.

17 BIASA I Bias current setting pin.
Connect 10kQ (+5%) between BIASA and VRO.

18 BIASB I Bias current setting pin.
Connect 1kQ(£5%) between BIASB and AVSS.

73 YRO 0 Clump or anlog ground voltage buffer output.
(2. 75V typ. )External capacitor is necessary.

70 YRC 0. Clﬁmp or anlog ground voltage non-buffer outpu
-t. (2. 75V typ. )External capacitor is necessary

68 VBREF . 0 Reference voltage buffer output for black shad
-ing detect/correction circuit(2. 45V typ.)
Full scale voltage is YRO(2. 75V)-VBREF(2. 45V)

63 YYHT 0 Vhite-side reference voltage buffer output of
8 bit 2-step flash ADC.

64 VBLK 0 Black-side reference voltage buffer output of
8 bit 2-step flash ADC.

67, 66, 65 YGM1, VG2 I Reference voltage inputs for 8§ bit 2-step
VGH3 flash ADC 7 correction use.
0058-E-01 '94/10
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ASAHI KASEI

[AK8406]

Pin number | Pin name | 1/0 | Function
Micro—-computer interface
19~25 DO~D7 1/0 System data bus pins. (3 state)
9 ¥R I ¥rite signal.
8 RD I Read signal.
10 CS I Chip select signal.
11~14 RAO~RA3 1 Address inputs for internal registers.
Clock and output signals
7 MCLK I Master clock input.Freq.is multiplied data
rate by 4.
2 CKSH 0 Sample hold control signal moniter output.
3 CKCL 0 Clump control signal moniter output.
6 TRIG 1 Line start signal input. (Edge triger)
Phase synchronization of clocks(CKSH, CKCL etc)
, initializing counters, and start of operation
are occurred by rizing edge of TRIG.
26~33 YDO~VDT7 0 8 bit video data outputs.
34 TCLK 0 Clock output for VDO~VDT.AK8406 outputs VDO~
YD7 by falling edge of this clock.
17 OvVF 0 Overflow output of peak detect citcuit.
Fhen signal level becomes over 1.2V(typ.), this
signal becomes active.
Shading Memory Interface
35~42 SDO~SDT 1/0 Shading memory data bus pins. (3 state)
45~57 SAQ~SA12 0 Shading memory address output pins.
58 B/¥ 0 Shading memory black/vhite bank select output
pin.
59 SOE 0 Shading memory read signal output pin.
60 S¥R 0 Shading memory write signal output pin.
Other pins
5 RESET I Reset signal input pin.
4 TEST I Test pin.Pull up to "H' level normally.
0058-E-01 "94/10
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ASAHI KASE! [AK8406]

fPolality output codes of internal ADC/DACSs |
(1) Black shading detection use ADC/correction use DAC

Clump level 0
- |

white

255

AS the above figure, the signal input is larger, that is, the signal is closer to the
vhite end, the output code of detection use ADC becomes larger in the black shading

detect mode.
In the peak detect mode, white shading detect mode and the document read mode,
the code is larger, the subtracted voltage generated by the correction use DAC is larger.

>~

Signal input Corrected signal

( 2) Peak detect use ADC/peak hold use DAC

Y

AS the above figure, the signal input is larger, that is, the signal is closer to the
vhite end, the ontput code of detection use ADC is smaller in the peak detect
node.

In the white shading detect mode and the document read mode, the code is smaller, the
output voltage of peak hold use DAC is closer to the white end.

255

hite

( 8) Yhite shading detection use ADC/correction use PGA

255

white 0
AS the above figure, the signal input is larger, that is, the signal is closer to the
white end, the output code of detection use ADC is smaller in the white shading detect

mode. .
In the document read mode, correction use PGA operates division operation .

0058-E-01 "94/10
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ASAHI KASEI [AK8406]

(4) 2 step flush ADC

2565

white

AS the above figure, the signal input is larger, that is, the signal is closer to the
vhite end, the output code of detection use ADC is smaller in the document read mode.
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ASAHI KASEI

(AK8406]

| R e g i s t e r s ]
7 D3 D2 D1 DO
agﬂﬁ?s OPE|R/¥| D D6 D5 D4
0 X| v io|Shading {Operati Black Black/ |7 correc
¢ memory |i- correcti {white tion
accsess on type {memory {enable
control | bank
ik . .ﬁj ..|select
1 0 |R/V Peak register
pe7 | pe6e | Pi5 | Pi4 [ PE3 | PE2 | PHl | PHO
2 XV Peak AGC range
PL7 | PL6 | PL5 | PL4 PL3 | PL2 | PLl | PLO
3 X1 ¥ Flush ADC white reference Flush ADC black reference
VRHT3 | VWHT2 | veHTI | vweTO | VBLK3 | VBLK2 | VBLK1 | VBLK0
4 0 |R/¥ DC balance data register(Even)
E07 | Eos | E05 | Eo4 | E03 | E02 | EO1 | EO00
5 0 |R/¥ DC balance data register(0dd)
007 006 005 ] 004 003 | 002 001 ] 000
6 X { ¥ {Clump pu|Clump Sensor pixel Peak detect perio|Peak detect perio
-1se wid|mode counts{upper 2) |-d start(upper 2)|-d end(upper 2)
cHisest SL9 | S8 | Psg | Pss | PE9 | PEs
7 X1V Sensor pixel counts(lover 8)
SL7T | SL6 | SL5 | sSL4 [ sL3 [ stz [ SLI | SLO
8 Xt Peak detect period start(lower §)
PST | Ps6 | PS5 [ PS4 | Ps3 | Ps2 | PSI | PSO
9 X| v Peak detect period end(lower 8)
PET | PE6 | PE5 | PE4 | PE3 PE2 | PEl | PED
A |V X Black shading correction
reference pixel
BR2 | BRI | BRO
B X| v Pre-dummy pixel counts
DUMT | DUM6 | DUM5 | DUM4 | DUH3 | DUNZ | DUNI | DUMO
C 0 |R/¥ Shading memory accsess window register
SD7__| Sp6 | Sp5 [ SD4 | sp3 | sbz | SDI | SDO
1. OPE-operation enable(R0/D7) :
2. D
_ shovs the bits which can be initialized by RESET.
3. shows the bits which becomes effective by TRIG.
0058-E-01 *94/10
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ASAHI KASEI (AK8406]

(1) RO register

1. D0 : ¢ correction enable

0 : Disable
1 : Enable

This bit controls the analog switch of 7 REF1~ 7 REF3 reference inputs. In the
disable state,2 step flush ADC characteristics is linear.In the enable state,2
step flush ADC characteristics is folded by 3 reference voltage(y REF1~ 7 REF3).

RESET sets this bit to disable state.

2. Dl : Shading memory bank(B/¥) control

0 : B/Y port=0(¥hite)
1 : B/Y port=1(Black)

This bit controls the shading memory bank(Black or White) only in the shading
memory accsess mode. In the normal operation modes, this bit isn’t effective.

3. D2 : Peak detect enable
0 : Disable(Chold state)
1 : Enable

Only in the document read mode and white shading detect mode, this bit controls
the peak detect operation. In- the black shading detect mode, peak detect function
is automatically disabled. And in the peak detect mode, this function is automati
-cally enabled. RESET sets this bit to disable state.

The input into the peak detect circuit is automatically controlled by each ope
-ration mode, that is. That is, in the peak detect mode and white shading detect
mode, the input is the clumped sensor input after only black shading corrected,
and in the document read mode, that is normalized sensor input after both black
and white shading corrected.

In the state that this bit is set to the enabled, the detected 8 bit peak data
of each line detected by peak detect circuit is automatically loaded to the
peak hold circuit(Rl register) at the line-end timing. In the disabled state
that this bit is set to the disabled, this load operation is inhibitted and the
peak hold(DAC) holds the constant voltage according to the contents of Rl regis
-ter.

The peak detect period is controlled by the RS, R8, R registers.

¥hen the input exeeds the specified voltage(that is, wvhite-side maximum input
amplitude, 1. 2V typ. ), OVF becomes 'H’ state. This signal is cleared at the line-
end timing.

0058-E-01 ' 94/10
B (0943635 0001283 717 N



ASAHI KASE! [AK8406]

4. D3 : Black shading detect/correction type
0 : pixel to pixel
1 : odd even balance

¥ith pixel to pixel correction type, the DC level deviation among every pixel

can be corrected. The corretion data are stored in the external RAM.

With the odd/even balance correction type, the DC level difference between odd
pixels and even pixels can be corrected. The correction data are stored in the

internal registers.¥hen this type of correction is selected,no external RAM

needed.
5. D4~D5 : Operation mode
D5 D4
0 0 Document read mode
0 1 Black shading detect mode
1 0 Thite shading detect mode
1 1 Peak detect mode

¥ith the condition of R0/D7(0Operation enable)=1, the first TRIG after that each
mode is set starts the actual operation.

6. D6 : Shading memory accsess enable
0 : disable
1} : enable

With the condition of R0/D7(Operation enable)=0, the external shading memory
can be accsessed through the RC window register.

By the 0—1 change of this bit, the internal address counter is initialized, and
after that the counter is automatically incremented by the each accsess to the
RC register.

RESET sets this bit to disable state.

7. D7 : Operation enable/Busy flag(¥/R)
0 : disable/Ready
1 : enable/Busy

For executiong the operation modes, which is defined by R0/D4~D5, this bit must
be set to the enable state.For accessing -to the some registers, this bit must be
set to the disable state.

In the each mode except the document read mode, that is, the black shading
detect mode, the white shading detect mode, and the peak detect mode, this bit is
automatically cleared to 0 by the operation completion, and AK8406 goes to the
idling state.

The necessary line count for executing each mode are 2 for odd/even balance
type of the black shading detect mode, 16 for pixel to pixel type, 16 for white
the shading detect mode,and 1 for the peak detect mode.

This bit can be read as the BUSY flag. RESET sets this bit to disable state.

0058-E-01 /10
BN 0983535 0001284 b53 MM - 10 -



ASAHI KASEI [AK8406]
(2) Rl register(Peak register)

In the peak detect mode and the white shading detect mode/the document read mode
with peak detecd enabled, the contents of this register is automatically reneved
with the new peak value.detected by the peak detect circuit(ADC) at the line-end.

The contents of this register corresponds to the output voltage of peak hold
circuit(DAC).

The contents of this register can be read or written.

RESET or execution of black detect mode sets this register to the 0.

(3) R2 register(Peak AGC range register)

The contents of this register corresponds to the lover(black-side) limit of peak
AGC range, that is, this parameter limits the output code of the peak detect(ADC).
The upper limit(white-side) is 0 code.

In the peak detect mode and white shading detect mode/document read mode with
peak detecd enabled, the contents of this register is effective.

If actually detected peak code(8 bit, 0:white-end, 255:black-end) is larger than
the contents of this register, not the detected code but the contents of this
register is loaded to the peak register(R1).The contents of this register is set
to 0 by RESET signal.

(4) R3 register(white voltage reference and black voltage reference of flush ADC)
Upper nibble and lower nibble each sets white reference voltage(VVHT) and black

reference voltage(VBLK) of flush ADC as the percentage of the fullscale(peak
voltage-clump voltage). The resolution is 25%x 1/16. Actual value is as the table.

code ) VWHT VBLK
F 0. 776 0. 000
E 0. 781 0. 016
D 0. 797 0. 031
C 0. 813 0. 047
B 0. 828 0. 0638
A 0. 844 0. 078
9 0. 859 0. 093
8 0. 875 0. 109
7 0. 891 0. 125
6 0. 906 0. 141
5 0. 922 0. 156
4 0. 938 0. 172
3 0. 953 0. 188
2 0. 969 0. 203
1 0. 984 0. 219
0 1. 000 0. 234
0058-E-01 "94/10
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ASAHIT KASEI | [AK8406]

(5) R4 register(DC level balance data register/for even pixels)

Yhen odd/even balance type of black shading detect/correction is selected, 8 bit
DC level balance data which corresponds to the even pixels is stored in this
register by black shading detect mode execution.

Which pixel is used for reference pixel is defined by RA register.

In the peak detect mode , the white shading detect mode, and the document read
mode with odd/even DC level balance type of correction is selected, the contents
of this register corresponds to the voltage subtracted from input signal.

The contents of this register can be read or written.

¥hen pixel to pixel type of black shading detect/correction is selected, 8 bit
black shading data which corrects differences among the every pixel are stored in
the external SRAM.

Note that which corresponds to the internal DC offset of AK8406 is also included
in this code.

(8) R5 register(DC level balance data register/for odd pixels)

This register has the same function for odd pixels with R4 register.

(7) R6 register

1.D6 : clump method
0 : bit clump
1 ¢ line clump
Clump method can be selected by this bit.Please refer to the FIGl in detail.
Once the clump mode is set, the constant clump pulse continues to output independe
-ntly with the operation enable state or the operation modes.
RESET signal sets bit clump mode.

2. D7 : clump pulth width(effective only in the bit clump mode)
0 : MCLKx1
1 : MCLKx1/2

(8) R6 register(D4,D5), RT register:sensor pixel counts register

The available pixel counts can be set by these registers with 8 pixel unit.

Pre-dummy pixels count is not included. Maximum counts is 8184.

If setting code is N, actual available pixels count S is as the below equation,
S=8xN (N=1~1023)

(9) R6 register(D2,D3), R8 register:Peak detect piriod start pixel register

This register sets the start pixel of peak detect piriod by 8 pixel unit.

Pre-dummy pixels count is not included. '

If setting code is N,actual start pixel PS is as the below equation,
PS=8xXN (N=0~1023)

0058-E-01 . - 10
B 0983L35 0001286 42k HE - 12 -
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ASAHI KASEI [AKB406]

(10) R6 register(D0,D1),R9 register:Peak detect piriod end pixel register

This register sets the end pixel of peak detect piriod by 8 pixel unit.

Pre-dummy pixels count is not included.

If setting code is N,actual end pixel PE is as the below equation,
PE=8XN (N=1~1023) >PS

( i 1) RA register
D0~D2 : Black correction reference pixel register

¥hen odd/even balance type of black shading detect/correction is selected, actual
reference pixel within pre-dummy pixels can be set by this register with 8 pixel
unit.
If setting code is N, actual reference pixel B is as the below equation,
Bodd =8 XN+ 1<D (pre-dummy pixels count) (N=0~7)
Beven=8XN+2<D(M&MMYMRBCWM)(N=0~7)

(1 2) RB register(Pre-dumny pixels count register)

Pre-dummy pixels count can be set by this register with 1 pixel unit.
If setting code is N, actual pre-dummy pixel counts D is as the below equation,
D=N+2 (N=0~255)

(1 3) RC register(Shading memory accsess window register)

External shading memory can be accessed through this register.Before actual acce
-ss, R0/D7(operation enable) must be set to { state, R0/D6(shading memory access en
-able) must be changed 0—1 for address counter initializing.

After that the address counter is automatically incremented by each RD, V¥R signal
for RC register, shading memory can be sequencially accessed. Continue to access
the memory until the access count reachs to the pixels count set by R6/RT registe
-rs.

¥hich bank(black or white) is accessed is controlled by RO/DI.

LOD e r ation mode ~t iming |

Especially shading memory access timing of each mode operation is changed by which
type of black shading detect/correction is selected. Nessesary shading memory access
time is also changed.Refer FIGI~FIGY and AC timing specifications.

In the each mode except shading memory access mode, by the first TRIG after operation
mode and operation enable are set, actual operation begins. And in the each mode except
document read mode, BUSY flag is reset and AK8406 goes to the idling after operation com
-pleted,

In the document read mode, black/white shading corrected 8 bit video signal outputs
syncronized with falling edge of the TCLK. '

Control registers’ setting and timings are described in the following pages.

0058-E-01 ' "94/10
_13_
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ASAHI KASEI [AK8406]

Tric ]| e 1 M

MCLK .mm. : :
oo AL LML LML L UL LU

: - T TR
BT o1 : 02 : F o ; 0B
D(RABIY COUNT) S (S5O0 PIXELS COGNT) ~D+8 XN 1
“-NE+2 :
o 9 d (000 KHFIIOCE PiXEL) PS (PEAK BETECT START PIXEL) peag BETECT PiRiod
=8xXN4Y =D+8xXN2

8¢ v o A {EVD REFERRCE PIXEL i PE (PEAL SETECT 20 PIIR) =D+ B XN
a8xXNa+2 H

eksw Z (1 LJLJL N ANt nnnhniniinnnn
exevz LTI M J1 N 1
{wTy 2)
(o7t D)

"FE

TCLK
OVF l .
(BUSY)

Figl Registers setting and clocks timing

(note 1)
1.Bit clump
Sensor integral time, that is TRIG pulse period, must be
{PRE-DUMMY COUNTS(D)+SENSOR PIXELS COUNT(S)+18} X 4/MCLK at minimum.

(ex.)
¥hen UCLK is 20MHz(Data sampling rate=5MHz), and the sensor, vhich pixels

count=4864, pre-dumny pixels count=128, is used
Minioum integral time=(128+4864+18)x 4/20M=1. 02mS

2.Line clump
Clump is done during the blanking period.
The necessary capacitor value and integral time must be calculated by discha
-rge fron sample hold in the available pixels piriod,and charge in the clump

piriod.

(NOTE 2) CKCLI is the clump pulse in the bit clump mode.CKCL2 is the clupp pulse in
the line clump mode.

0058-E-01  94/10
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FI1G2 Black shading detect mode(odd/even balance type)
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_
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FIG3 Black shading detect mode(pixel to pixel type)

0058-E-01 . 9410
B 0983635 0001291 893 WA



ASAHI KASE! [AK8406]

TRIG I] ﬂ__
MCLK mm

HE - 1] 02 5Dl-f Hisctive gim)

E oM : on o%
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SDO~
SD7 Vi

SAQO~
SA13
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SOE

SWR

TCLK
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vD7

QVF

(BUSY)

FIG 4 Peak detect mode(odd/even balance type black correction)
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FIG 5 Peak detect mode(pixel to pixel type black shading correction)
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TRIQ Jl ﬂ__

MCLK

T mmln.-u sm H sm» ? o1y

TCLK

vDbo

Vo7

OVF

(BUSY)

FIG 6 Vhite shading detect mode(odd/even balance type black correction)
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OVF

(BUSY)

FIG 7 White shading detect mode(pixel to pixel type black shading correction)
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MCLK
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CKSH
SDO~

oy ,
S W ]
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sw 7

SoE ]
SWR

ToLK nEpinininininin
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vor Y )

OVF ] |
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FIG 8 Document read mode(odd/even balance type black correction)
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FIG 9 Document read mode(pixel to pixel type black shading correction)
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(AK8406]

| Absolute maximum rating |
Parameters Syn. min. max. Unit | Remarks
Supply voltage
Digital YD -0.3 6.7 Vv
Analog VA -0.3 6.7 Vv
Digital applied Vrp -0.3 V¥D+0. 3 Vv
voltage
Analog applied Vea -0.3 VA40.3 \Y
voltage
Operating temp. T. 0 70 °C
Storage temp. Tove | -55 125 °C
Soldering temp. Tsor 260°C, 10sec —
and time

All voltage defined to their corresponding ground, AVSS or DVSS=0Y

Recommended operating Conditions

Parameters Symbol min. typ. max. Unit | Remarks
Supply voltage
Digital YD 4. 75 5.0 5.25 Vv
Analog VA 4. 75 5.0 5.25 Vv
Operating Ta 0 70 C
temperature

0058-E-01

M 0983535 0001295 439 M
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ASAHI KASEI [AK8406]

| Electronic Specifications |

HMDC characteristics
Unless othervwise specified, VD,VA=5V+£5%,T,=0~T70°C

Parameters Sym. Pins min. typ. max. Unit] Conditions

Supply current

Digital ID 5 mA | MCLK=20MHz
Analog 1A 80 mA | No load
HIGH level Vie {DO~DT, T8 2.4 - - \Y
input voltage ¥R. RD. TRIG
RAO~RAS
SDO~SD7
HCLK, TEST
RESET
LO¥ level Vio - -~ 0.8 \
input voltage
HIGH level You | DO~DT 3.0 A" Tou=-40014A
output voltage SA0~SA12
SDO~SD7
SOE,SWR .
B/¥, OVF
YDO~VDT
TCLK
LO¥ level Vou 0.4 A" IoL=1.06mA
output voltage
Leakage current I., {CS,RD, VR -10 10 2 A | V,=DVDD
RAO~RA3 vV, =DVSS
RESET, TRIG
MCLK
Ii10 | DO~D7 -10 10 u AV, =DVDD
SD0~SDT vV, =DVSS
]LPU TEST ‘10 10 ,uA
0058-E-01  94/10
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M Analog specifications
Unless otherwise specified, VD,VA=5V=*5%,T.=0~70°C

Parameters min. typ. max. Unit Remarks

Analog input

Maximum signal input level 1.15 1.25 1.35 V.-, AIN pin
Sampling rate 5 M,iz s | AIN pin
Input capacitance 20 pF AIN pin
Input registance 10 [§0) AIN pin

Black shading detect/correction circuit

Detection/correction range 200 mV

Resolution +1 oV

Yoltage reference

AGND voltage 2.75 Y YRO pin
Iou7= r’:IOOuA
AVDD=5V

YBREF voltage 2.45 ) YBREF pin
lour= -'*-'IOOILA
AVDD=5V

Peak detect/hold circuit

Maximum detect/output 1.15 ’ 1.25 1.35 y
voltage

Resolution +3 nY

DACs for reference voltage generation of 8bit 2 step flash ADC

Resclution 4 BIT

Settling time 400 uS CL=3.3uF, 0. 1%

Clump circuit

Switch ON registance 150 Q

0058-E-01 94710
BN 0983b35 0001297 201 WA - 23 -
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M Analog specifications Unless otherwise specified, VD, VA=5V%5%,T,=0~70°C

Parameters nin. typ. max. Unit Remarks

Sample and hold circuit

Settling time 50 nS 0. 1%
AIN pin discharge 0.3 pC | AIN pin
(line clump mode) xVin, .,
Xpix counts

Thite shading detect/correction circuit

Resolution 8 bit Ypk-0. 5Vpk

Correction range 50 ¥Vp .k

Precision + 1/2 LSB

Flash ADC

Resolution 8 bit

INL +1.5 LSB VBLK-V¥HT
: =0. 250V

¥w/0 7 correct

DNL LSB YBLK-V¥HT
’ +1.9 =0.250V
w/0 7 correct

Radder registance 300 400 500 Q NOTE 1
betveen taps (Rl)

7 ref input pins analog .
switch ON registance(R2) 100 Q NOTE 1

(1)

VGM1
VGM2
VGM3
VWHT

inside

x
=
m
>
L‘l}

0058-E-01 ' ' 904/10
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MDigital AC characteristics

Unless otherwise specified,VD,VA=5V+5%,Ta=0~70" C

(AK8406]

NO Parameters Pins pin. typ. max. Unit| Cond.
1 [MCLE cycle time (1) MCLEK 5 0 23

2 MCLK HIGH level width MCLK 40% 60% !

8 MCLK LOW level width MCLEK 40% 60% |

4 |TRIG setup time TR1G 20 28

(to_ McLK?t)
5 RIG hold time TRIG 20 » S
(to MQLM)

7 [CKSH cycle time CKsH 4 '

8 |CKSH HIGH level width |[CKsH 1 !

9 [CKSH LOW level width CKSH 8 '

10| CECL(A) (czoeléjlr{stén‘e) CKCL T-15 T T+15 n S CL=20, F
111CKCL cycle time CKCL 4 !
12/CXCL(A) HIGH level widthlckce ! '
13(CECL(A) LOW level width |CKCL 3 B
14[ECL(B) (‘::lféfémfe) CKCL 25 2 S1c, <20, ¥
15CRCL(B) HIGH level width|CKCL 1 !
16/CKCL(B) LOW level width |CKCL 3 '

17 [CECL(C) (‘::Ig{s"émf) ckcr [|1.5T-15] 1.5T |1. 57+15| ®S|c,-20,F
18/CRKCL(C) HIGH level width{ckcL as T
19/CKCL(C) LOW level width |CKCL as *

2ol B B T v | S
21 SAO~?:;2_§£_£T§etup time ;ﬁ%—vsmz 2 ns CL-20,F
29 s.lxo«-féiz_s%]: gxold time :;§~SA12 2 n S C,-20, F
23|SWR pulse width SWR 2 T

24 [SPO ;?%lf;_;“;p time SDO~SD7 21-30 | ®° CL-20pF
25 SD{Of:S_:;_Rt:O\Id time . 0~'SD7 0 as CL-20pF
0058-E-01 5. " 94/10
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ASHI KASEI
Unless otherwize specified,VDD=5v=*5%,Ta=0~70°C
NO Parameters Pins min. typ. max. Unit] Cond.
SD0 ~S5D7 acceptable delay -5 g | C1=20,F
26 | ine(to SAO~SA12,B/¥)  |[SPO~SD7 2T-50 | »
SAO ~S5A12,B/¥ hold time [SAO~SA12 C,=20,F
L s =
27 (to MCLE t) B/W 70 n L=t
28 SDO ~S8D7 hold time SDO~SD7 n S |C1=20,F
(to MCLEK $) 20
SDO ~SD7 acceptable delay _ CL=20pF
29 tine (to SOE4) SDO~SD7 27T-40 | ns
30 SAo'wSltltzO l]s%lzdft)l'e SAO0~SA12 0 n s | CL-20pF
SDO ~S8D7 hold time C. <20, F
31 (to SOE 1) SDO~SD7 0 n s ==
DO ~SD7 acceptable delay
32 i ~ V) 4T-50 ns |CL=20p F
time(to SAO~SA12,B/VW) SDO~SD7
33 | RD pulse width RD 100 n S
34 [SOE delay tl(ntz ™ ~on 35 n§ [CL=20,F
DO~D7 floating delay DO~D7 | cL-20pF
35 |tine (to ED 1) 0 n S
DO ~D7 delay time =
36 1" (1o SDO~3D7) D 0~D7 35 | =S |C=inF
37 [WR pulse width - 100 2§
WR
3 SjR delay(ttlonem SWR 50 25 |CL=50,F
SA0 ~SA12 delay tinme C, =50, F
39 (to BD ¢ ,WE 1) SAO~SA1] 85 n S L
40 SDO~S(I:'Z’ dela{)tine SDO~SD7 30 a§ |CL=50F
SD0 ~5D7 floating delay C, =50, F
41 1" tine (to STE 1) SDO~SD7 0 n§ e
42 sbo asoD7DOd'e~'1Da7y) time SD0~SD7 40 2§ |CL=50F
SAO0~SA12 initialize delay C; =50, F
43 ~ g 1=50y
time (to NCLK 1) SAO~541] 85 » S
YDO~VD7 delay tinme
C,=50, F
44 (to NCLK t) VDO~VD7T 85 i
46 [TCLE LOW level width reLK 2T 2§
47 [TCLK HIGH level width TCLK 2T -
48 OVF delay time
{to MCLK t) OVF 45 n S | CL=50pF
AO~RA3 setup time
49 -2 _2A25
(to RD} \WR ) RAO~RA3 20 i
RAO~BA3 hold time
—_— RAO~
50 (toRD t WE 1) O~RA3 0 n S
TS setup tine
51 I = s
(to BD 4 .FE4) cs 20 3
0058-E-01 %- "94/10
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ASAHI KASEI

Unless otherwise specified,VDD=5Y+5%,Ta=0~70" C

NO Parameters Pins min. typ. max. Unit{f Cond.
52 [CS bold time___ s s
(1o ¥ 1) ° .
PO~D7 delay time C(*50, F
53 —_— ~ 150,
(% 1) Do~p7 55 »S
po~D7 floating delay C.=50, F
54 -— DO~D7 0 1750
time (to_RD 1) »s
g5 [P0~D7 setup time DO~D7 20 ns
(to ¥R t)
DO~D7 hold time DO~D7
56 g 0 S
(to WE]) :
57 |RESET pulse width RESET 20 ns
AIN setup time
N 0
58 1" (4o cxsn t) Al ns
59 ¥ hold time AIN 0 2s
(to CXSH |)
60 [$DO~5D7 setup time SDO~SD7 20 28 |Cyo20, F
(40 yr1r 1) -

[AK8406]

(Note)Necessary access time for the shading memory depends that black shading correction
type is odd/even balance one or pixel to pixel one.(Refer to AC timing specificatio

-ns of N026, NO32).

MMeasurenent conditions

AC test input

2.2V
0.8V

X

AC test output

2.2V
0.8V

X

0058-E-01
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ASAHI KASEI [AK8406]

2. Memory access related timings
in t he each operation mode

2~ 1. Black shading detection mode(pixel to pixel type)

n 22 I

H
SAO ~SA12 //////)k J@

23

SWR |/

24 28

$B0 ~8D7 )

Black correction data

(NOTE)B/¥,SOE are HIGH state.

2 — 2. Peak detect mode(pixel to pixel type black shading correction

MCLK e e e e
CKSH | | I
L 26 27 ]

SAO ~SA12 ﬂl( ' )k
28
SDO ~SD7 {

Black correction data

(NOTE)B/W,SWR are H state,SOE is L state.

0058-E-01 5 "94/10
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2 — 3 .Fhite shading detect mode(odd/even balance type

black shading correction)
a 22 {

1
SA0 ~SAlL2 ///////J( W
23
SWR 5 ,
24 25

SD0 ~S8D7 4
N

¥hite shading correcrion data

(NOTE)B/¥ is L state,SOE are H state.

2 — 4. Vhite shading detect mode(pixel to pixel type
black shading correction).

26

SAO ~SA12 ﬂ %{777}[ tj(/////77
: J
B/W . ‘_j,_g

23

(f.

SWR \ )
29

SOE (f

17

4 | * 31

§D0 ~8§D7 (( —\{

)} R

Fhite shading correcrion data

Black shading correcrion data

0058-E-01 30 "94/10
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2 — 5.Document read mode(odd/even balance type black shading correction)

MCLK | N i D L L1 L1 L
CKSH [ | L
. 32 7
SAO ~SAl2 )I( J(
28
SDO ~SD7 -—< > j
White shading correction data ¥hite shading correction data

(NOTE)B/W,S0E are L state,SWR is H state

2 — 6 .Document read mode(pixel to pixel type black shading correction)

MCLEK 1T 1 I S I R I A B
CKSH [ : I

26
SA0 ~SA12 )t
26 27 26 R7
B/W ____/ j“ \
60 | 2* 60 | 28
$D0~807 > T o

Yhite shading correction data White shading correction data

- Black shading correction data Black shading correction data

(NOTE)SOE is L state,SWR is H state

0058-E-01 V -31- S0
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ASAHI KASEI (AK8406]

3. Shading memory access mode

3 —1. Read
33
R D \ )
SOE 1 y
3|
SAO0 ~SA12
31
$DO ~SD7 ﬂ L
36 35
DO ~D7 L—e‘l >
. ]
3 -2, Write {
37
TR &
WR N ¥ ;
38, 38
S WR \ , ¥
39
SAD ~SA12 ~ K
DO ~D7
40 42 41
$DO ~SD7 LLLKLK

3 — 3. Address counter initialize
McLk — LJ LI Lt ririrererer

RAO~RA2  J77777K 0 X770 YT T T T T T T T ,

D0~DT X O WX AT

43

SA0 ~SA12 1

0058-E-01 5 1 94/10
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ASAHI KASEI [AK8406]

4. Video data output

MCLK l I LI 1 N L
CKSH w | |
VDO ~VD7 (—j( X
45 45
TCLK
\_ f
46 & '

5. OV F output

MCLK L 1] L Lf LT 1 [ L
CKSH I I )()( [
48 48
ff
OVF
0058-E-01 ’
- 94/10
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ASAHI KASEI

6. System bus interface

[AKB406)

6 — 1. Read
RAO ~RA3 XL
49 50
Ccs — ] '
. 51 M 33 52
RD V\ /
53 3 5‘\
DO ~D7 1
6 -2, Frite
RAO ~RA3 XL
49 : 50
C S /
51 R 37 52
WR l N\ %
N i,
55 56 _
DO ~D7
6 — 3. Reset
57 |
RESET /l/
0058-E-01 94710

B 0983L35 000L308 917 M

_34_



ASAHI KASEI

[AK84061
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Products and product specifications mentioned in this data sheet are subject
to change without notice due to product improvements. Please understand that
ASAHI KASEI MICROSYSTEMS Co.. Ltd. (AKM) shall not be held liable for the results
of using this product under conditions other than those specified in this data
sheet.

Also, please note that this company shall not be held liable for infringement
of patent rights, industrial ownership or other rights of any third party
regarding the use of information or drawings included in this data sheet.
Furthermore, in the case that the product described in this data sheet is
specified as a strategic product under the provisions of the foreign exchange
and foreign trade control laws of Japan (including services), it is necessary
to obtain an export permit in accordance with the specified laws in the event

of import.

AKM|
ASAHI KASEI MICROSYSTEMS CO., LTD.

2001 GATEWAY PLACE
SUITE 195 EAST
SAN JOSE, CALIFORNIA 95110 USA
TELEPHONE (408) 436-8580
FACSIMILE  (408) 436-7591
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SHIBUYA-KU, TOKYO, 151, JAPAN
TELEPHONE (03) 3320-2067
FACSIMILE  (03) 3320-2072

M 0983635 0001310 575 mm 45455

2l



