ASAHI KASEI [AK8428]

AK8 4 2 8
1 Advanced video halftone processor

l F e a t ur e s 1
(JBi-level Image processing
Error diffusion
+12 bit arithemetic processing internally
4x4,8x8 dithering
*3 types fixed dithering pattern included:Bayer, Uzumaki, Amiten
eInterface with the external ROM/PLD for other patterns
*Dithering offset:8 types,dithering amplitude:4 types programable
2 dimension distinction character part from photograph part
*Discrimination parameter programable
2 dimension HTF compensation
«For distinguished character part only

CEnlargement/reduction
*Enlargement up to X2, reduction up to 1/100 with 1% resolution for main scan
sBi-level image processing execution/stop control for sub-scan
sEffective for not only bi-level processed image data but also multiple bits
image data

[JProcessing speed and clock rate
*X 8§ main clock of data rate(5K pix/s max.)
(ex. )40 MBz clock for 5M pix/s image processing
«Haximum clock rate 40KHz
[JSensor clocks generation (programable)
[(JAK8406 clocks generation
[(OJSequential access to the line memory for image processing use possible
[OParallel/sequencial video data outputs
sParallel outputs(DHA transfer) and sequencial outputs for bi-level data
*Sequential outputs(8 bit) for multiple bits data

(OJPackage 100 pin QFP
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ASAHI KASEI [AKB428]

| G e n e r a 1 d e s ¢ r i pt i on ]

(1)AK8428 is a hi-performance bi-level image processing LSI for AK3406.

(2)AK8428 has many bi-level image processing functions, that is, 256 gray shades ED, 64 gray
shades dithering, 2 dimension character/photograph part distinction,2 dimension MTF
compensation, image enlargement/reduction.

(3)Image enlargement/reduction function ia effective for not only bi-level image data but
also multiple bits(8 bit) data.

(4)AK8428 generates sensor clocks, ak8406 clocks(MCLK, TRIG).
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ASAHI KASEI [AKB428]

I P in de s cr i p t i on ]
NO I Name T 1,0 | Function
Power supply pins
. 16, 41, 83 VDD - +5V
91
8.15,25 VSS - Ground
40, 57, 65
73082,90

Clocks and test use pins
88 NCLK I Master clock input, vhose freq must be multiplied

by 4 of data rate(40 MHz max).

84 (TESTT) 1 Test pins.Pull up to VDD normally.
27 (TESTZ) ,
85 TRIG I Line start signal.
_ Sensor clocks
4,3 CLKI.CLK? 0 2 phase clocks for the image sensor.
5 CLKR 0 Reset clock for the image sensor.
6 SH 0 SH clock for the image sensor.
AK8406 clocks
1 CLKO6 0 Master clock for AK AK8406, which is one devided
by 2 of MCLK.
2 TRIGO6 0 Line start signal for AK8406.Connect with AK8406
TRIG input.
Video input bus interface
86 YDE 1 Input signal, vhich indicates data valid period.

AK8428 latches the data by RCLK when this input
is 'L’ (data valid). Connect with AK8406 SOE pin.

99~92 YDO~YD7 I 8 bit image data inputs.Connect with AK8406 VDO
~¥YDT outputs.

89 RCLK I Clock input which latches VDO~VDT.¥ith rising
edge of this clock, VD0~VDT are latched.

0059-E-00 "84/10
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ASAHI KASEI [AK8428]

NO ] Name | 10 | Function
Micro computer interface
12 CS i Chip select signal.
13 RD I Read signal.
14 ¥R I ¥rite signal.
11~9 RAO~RA2 I Address inputs for selecting internal registers.
87 RESET 1 Reset signal.Some registers are reset by this
input.
17~24 D0~D7 1/0 Systen data bus.
(3state)
28 DREQ 0 DMA request output.
26 DACK I DHA acknowledge input.
Line memory interface
8T~T2 AQ~Al2 0 Address outputs. A sensor whose pixels count is
T4~80 8184 can be used.
- 81 Al3 0 Bank select signal of the line memory.
55. 56 LDO~LDT 1/0 Data bus of the line memory.
58~63 (3state)
64 LRD 0 Read signal for the line momory.
66 L¥R 0 Yrite signal for the line memory.
ﬁithering pattern use ROM/PLD interface
54~52 DHAO~DHA2 0 Horizontal addresses for dithering pattern.
51~49 DYAO~DYA2 | 0 Vertical addresses for dithering pattern.
48~417 DPSELQ~ 0 External dithering pattern select outputs.
DPSEL1
46~42 DPQ~DP5 I External dithering pattern inputs.
Image data output bus interface
29 PCLK 0 Clock for video data outputs. Image data output
» synchronised with the falling edge of this clock
37~30 DOUTO~DOUTT 0 Image data sequential outputs.
Only DOUTO is valid at bi-level processing.
Other pins
1 LEDC 0 General output port which can be used LED light
control and so on.
38 YPE I Video processing enable, vhich controls video
processing for the next line.
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ASAHI KASEI [AK8428]

Functional description |
1. AK8406 interface and sensor clocks generation

AK8428 generates AK8406 master clock(CLK06), that is a half rate clock of MCLK, AK8406
line start signal(TRIG06), sensor timing clocks(CLK1, CLK2, CLKR, SH) by master clock(MCLK)

and line start input(TRIG).

These clocks are phase synchronized by every TRIG input.

Timing adjustment for the delay of the pre-amplifier and so on can be done by putting
forward CLK1, CLK2 with 1/MCLK unit.The timing of CLKR can be also programmed.

MCLK must be X8 of the sensor data rate.

2 . Image data input interface with AK8406

AK8406 manages pre-dummy pixels count and sensor pixels count. AK8428 latches AK8406
8 bit image data(VD0~VD7) by the rising edge of the RCLK during VDE-=L,and does
bi-level image processing. AK8428 recognizes the line-end by TCLK disappearing automatic

-ally.
AK8406 TCLK can be used as the RCLK, and AK8406 SOE as VDE.

3. Bi-level image processing
3 ~ 1. Image processing mode

AK8428 has 4 types of bi-level image processing modes. The each processing flow is as
the following diagram.

(A)Black and white mode
As the result of distiction character/photograph part, the character part is bi-

level sliced after MTF compensation, which is controlled by another register, and
the photograph part is bi-level sliced without TF compensation.

1(Black) 0(¥hits)

0059-E-00 "94/10
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ASAHT KASEI [AKB428]

(B)Dithering mode
As the result of distiction character/photograph part, the character part is bi-
level sliced after MTF compensation, which is controlled by another register, and
the photograph part is image processed by dither.

Character

Enhancemsnt?

Y

Slice level

=d|thering pattern

Slice leve!
=black and white
bl-tevel slicing

Levei>siice level

Y

1(Black) 0(White)

(C)Error diffusion A mode
As the result of distiction character/photograph part, the character part is bi-
level sliced after MTF compensation, wvhich is controlled by another register, and
the photograph part is image processed by error diffusion method.

START

Character Photo
Judge

N ' * 1
<G

Lavei=level+error

NTF comp.
N
N leve! 2128
Levei>Siice leve!
Y
RB/¥=1 RB/X¥=0 RED= 1 RED= 0
Character
R = RB/% R=RED
(NOTE)21 and %2 are the same judgement
0059-E-00 "94/10
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ASAHI KASEI [AK8428]

(D)Error diffusion B mode
As the result of distiction character/photograph part, after MTF compensation
of character part, wvhich is controlled by another register,both parts are image
processed by the error diffusion method.

START

Photo

Character

Level=level+error

N

Y

1(Black) 0(¥hite)

3 — 2. Distinction character/photograph part

AK8428 distinguishes the character/photograph part by level difference with the
surrounding pixels. The judgement threshold can be set by the register.

3 — 3. MTF compensation

AK8428 does MTF compensation by modified Laplacian filter.

0059-E-00 _ "94/10
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ASAHI KASEI [AK8428]

3 — 4. Dithering

Ak8428 generates the actual slicing level by operating arithmetic operand(b) to
the dither pattern(a).

(a) Dither pattern

AK8428 has 6 dithering pattern, that is,3 patterns for 4x4 matrix and 3 patterns
for 8X8 matrix. AK8428 has the interface with external ROM/PLD for other patterns.

0f32] 8|40 0132] 8140 2|34f10]42
48 116]56| 24 481161562450 1858126
12144 4136 12(44] 4[36|14]46] 6138
602852120 60|28 |52]20(62]30|54]22
4 X 4 Bayer 3135111143} 1]33] 9141

511195912749} 17|57]25

15)47) 7139113145} 5|37

6313155123161 )29|53]21

8 X 8 Bayer
24128132136 24128132136{26]30|34]38
201 0 4140 201 0| 4140022] 2| 642
16)12| 8| 44 161121 844181410} 46
60 | 56|52 48 60)56)52148)62|58]54{50
4 x 4 Uzumaki 271311351391 25]29]33/{37

23| 3} T 43121 1| 5]41

1901511 [47{17[13| 9145

63| 59 55| 51161]57]53]49

8 x 8 Uzumaki
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ASAHI KASEI [AK8428]

o| 8|56/ o| 8lse]4s| 2| 10]58}50
32| 40|20 28 32| 40] 20|28 34]42] 22|30
6052 4{12| |eo|s2| 4]|12]62|54| 6]14
16]24]36]4a| |16]24|36[4af18]26|38]46

4 X 4 Amiten 3{11]59|51) 1] 9|57{48
| 35|43)123[31(33|41|21)|29

63|{55| 7|15]61 53| 5|13

1912713947 |17|251387]45

8 X 8 Amiten

(Interface signals with external ROM/PLD)

DHAO~DHA2 Horizontal addresses outputs
DVAO~DVA2 Vertical addresses outputs
DPO~DP5 Pattern data inputs

DPSELO~DPSEL1 Pattern select outputs

¥hen using 4Xx 4 pattern, arrange the pattern as the pattern changes with the
each lower 2 bits of the horizontal addresses and vertical addresses.

(b) Slice level generation

AKR428 generates actual 8 bit dithering slice level by operating the following
equation to the 6 bit dithering pattern.

{ A x ( ’ —-82)+128}+ B

A is 4 types of the dithering amplitude parameter(l,2,3,4).

B is 8§ types of the dithering offset parameter(-32, -186, 0, 16, 32, 48, 64, 80), whose
reference level is 128.

The products of the arithmatic operation is limited to 0 if it is less than 0

,and it is limited to 254 if it is more than 254.

Slice level generation for the black and white type bi-level processing is
6 bit setting data to 8§ bit actual slice level conversion according to the follo
-wing equation. ‘
Actual slice level= 4 X set parameter + 3
In the black/white and dithering mode, vhen level>actual slice level, the results
is black(1).vhen level £actual slice level, the result is white(0).

0059-E-00 S0
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ASAHI KASEI : [AK8428]

3 — 5. Error diffusion

AK8428 diffuses the fixed coefficient multiplied 8 bit error data with sign(-127~
127) by bi-level processing to the surrounding pixels. AK8428 does 12 bits operation
for minimizing the arithmetic operation error.

3 — 6. Enlargement/reduction

AK8428 can reduce the image with 1%~99% reduction ratio, and enlage with 101%~
200% enlargement ratio by 1% unit.
Enlagement/reduction function is effective for multipul bits data also.

0059-E-00 "94/10
- 11 -
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ASAHI KASEI (AK8428]

4 . Output video data format
4 — 1. Sequencial data
AK8428 outputs multiple bits data through VD data bus(VD0~VDT7)or bi-level data
through VDO with DCLK. DCLK is thinned out at reduction mode, and inserted at enlargem
-ent mode.
4 — 2. Parallel data(DMA interface)
The bi-level processing image data by AK8428 can be read through the system data
bus(D0~D7) after serial to parallel conversion.
According to the AK8428 DMA reques(DREQ),set the DACK to the "L” state read out
the image data by DMA controller .
4 — 3. DCLK/DREQ clock count
DCLK, DREQ clock count is as following equations.
No enlargement and reduction case

N : pixel counts (Multiple of 8)

Nperk=N
Nporea=N./8=n

Enlargement and reduction case

N pixel counts (Multiple of 8)
k enlargement/reduction ratio
[M] : pminimoe integer not less than M

NpcLx= [Nxk]
noree= [ [NXk] /8]

(EXI) N=1728.k=0. 171
NpcLk™ [1728%x0. 7T1]=([1266. 88]=1267
N preq™= [[1728x%x0. 71) 78] =[[1266. 88] /78]
= [1267/8]=1(158.375]=1529
(EX2) N=1728,k=1. 15
NpeLk= [1728X1.15]=[1987.2]=1988
N pree™= [[1728X1 15]/8]=[[1987.2]/8]
= [1988/8]=1[248.5]1=249

AK8428 fill with 0 to let enlarged or reduced pixel count to be a multiple of §
in the parallel(D¥A) interface.

0059-E-00 : "94/10
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ASAHI KASEl [AK8428]

5. Operation control
5 — 1. Shading data(black/white/peak) detect modes

AK8428 generates the clocks(CLK1, CLK2, CLKR, SH) for the image sensor,and clocks
(CLK06, TRIGO6) for AK8408.

5 — 2. Document read mode

At the first line of a page,set the VPE bit or VPE pin to the enable state,and the
PAGE START bit, which indicates thé first line of the page, to the enable state.

By the first TRIG after the command set, image processing starts.At the first line
end, the PAGE START bit is automatically reset.

¥hen thinning out lines or stopping paper feed, VPE bit or VPE pin must be set to
the disable state for keeping the continuity of image processing(dithering or error
diffusion).By the first TRIG after the command set, the command is accepted.

During the image processing, DCLK,DREQ, the bi-level image processed data output
with 1 line delayed. Multiple bits data and DCLK are output with no delay.

Note that, because the image processing control is done by VPE pin or VPE bit,
unused one(VPE pin or YPE bit) must be "L” state.

5 — 3. Line memory access mode

The line memory for the image processing use can be accessed through AK8428. ¥hen
using in this mode, YPE bit or YPE pin must be the disable state,and LMAE bit must
be changed 0—1 for initializing the address counter.

After that line memory can be accessed sequentially by accessing RT register.Selec
-ting the bank(original data bank/error data bank) can be done by the LINE HEMORY
BANK SELECT bit.

0059-E-00 "94/10
- 13 -
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ASAHI KASEI [AK8428]

L R e g i s t e r s 1
RAO~RA2 R/¥
(HEX) D7 D6 D5 D4 D3 D2 Dl D0
0 ¥ X line page video
memory {start |process
access -ing
enable enable
ditha |bi-level image |bi-/mullgeneral| CLKl select |CLKR
1 ¥ pattern|processing mode|-tiple |[output
int/extiselect level |Jcontrol select
select select |(LEDC)
ditha pattern control
2 ¥
amplituode offset select matrix |pattern select
select select
3 ¥ enlargement/reduction ratio
enlarge|line
4 ¥ -ment/ [memory |judgement thereshold for black point
reduct }bank (protect tiny line thinning out
-ion select at reduction mode)
enable
5 L MTF parameter for photograph/character part descrimination
enhance
-ment
enable
6 ¥ ' X bi-level slice level
(black and white)
7 R/¥ line memory access window
DMA register R VDy-2 YDn-s VDn-s VDu-4 YDu-s YDu-2 VDn-: YDy

*I:D

indicates the registers which are reset by RESEI.

iy

indicates the registers whose command is effective by the first TRIG after the
command set.

W

* 3 : DMA register can be read by DACK.

0059-E-00 ' "94/10
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ASAHI KASEI [AK8428]

1. RO register

(1) D0 : video processing enable
0 . stop
1 : enable

(2) D1 : page start
0 : normal

1 : page start

(3) D2 : line memory access enable
0 disable
1 enable
0059-E-00 *84/10
- 15 -
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ASAHI KASEI

2. R1 register

(1) D0D1~D2

CLKR/CLK1 timing select

DO CLKR timing D2 D1 CLK1 timing
0 A 0 0 A
1 B 0 1 B

1 0 C

1 1 D

[AKB428]

Refer to the timing diagram as for A,B,C,D states of CLKI,CLK2, and A,B states of
of CLKR. :

(2) D3 : LEDC port control

0
1

LEDC
LEDC

0
1

(3) D4 : bi-/multiple level

0
1

bi-level
multiple level

(4) D5 ~ D6 : bi- level image processing mode

D6 D5

0 0 black and white

0 1 dithering

1 0 error diffusion A mode

1 1 error diffusion B mode

0059-E-00

B 0983L35 000132

ditering pattern internal/external select

internal pattern(3 types)
external pattern(4 types)
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ASAHI KASEI [AK8428]

3. R2 register

(1) DO ~ D1 : dither pattern select
D1 DO internal external
0 0 Bayer DPSEL1/DPSELO0=0.0
0 1 Uzumaki DPSEL1/DPSELO0O=0/1
1 ] Amiten DPSEL1/DPSELO0=1/0
1 1 X DPSEL1/DPSELO=1/1

(2) D2 : dither matrix select

0 : 8x8
1 : 4x4

(8) D3 ~ D5 : dither offset select
D5 D4 D3 offset
0 0 0 -32
0 0 1 -186
0 1 0 0
0 1 1 16
1 0 0 32
1 0 1 48
1 1 0 64
1 1 1 80

(4) D6 ~ D7 : dither amplitude select
D7 D6 amplitude
0 0 1
0 1 2
1 0 3
1 1 4

0059-E-00 "84/10
- 17 -
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ASAHI KASEI [AK8428]
4. R3 register
(1) DO~DT7 : enlargement/reduction ratio(1/100~200/100)
Set a numerator.
5. R4 register
(1) DO~D5 : judgement threshold for protecting tiny black line thinning out

Yhen N(0~63) is the setting parameter,actual threshold N is as the following
equation.

Nz=4 XN (N=1~63)

N=0 disable
(2) D6 : line memory bank select
D6 line memory bank Al3
0 original data bank 0
1 error data bank 1
(3) D7 : enlargement/reduction enable
0 : disable

1 : enable
6. R5 register
(1) DO~D6 : distinction threshold of photo/character part

¥hen actual level differences with surrounding pixels is more than or equal
with the setting parameter, which part is judged as the character part.

(2) D7 : MIF compensation enable
0 : disable
1 : enable

7. R 6 register
(1) DO~D5 : slice level(black/ white mode)

¥hen N(0~63) is the setting parameter, actual slice level Ns is as the
following equation.

Ns=4XN+3 (N=0~63)
8. R7 register : line memory access register
¥hen accessing to the line memory, use this register as the windoy register.
9. DMA register

At the bi-level processing mode, image processed data can be read through this
register.

0059-E-00 "94/10
- 18 -
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ASAHI KASEI

[AK8428]

Absolute maximum

rating

Symbol Parameters Min. Max. Unit
VDD Supply voltage -0.3 6.7 A
V IN Input voltage -0.3| VDD+0.3| V
VouT Qutput voltage -0.3| VDD10.3 \%
T STG Storage temperature -55 125 C
T LEAD Soldering temperature(10 sec) 260 °C
T OPER Operating temperature 0 70 °C
(A1l voltages are defined to Vss=0V)
{Note 1) Parmanent damage may occur if Absolute maximum ratings are exeeded.

Normal operation should be under the conditions of Electrical charact

-eristics. If these conditions are exeeded, it may cause the LSI to malf

-unction or affect the reliability of LSI.

Recommended

Operating

Conditions

Symbol Parameters Min. Typ. Max. Unit
VDD Supply voltage 4.75 5 5.25 v
TA Operating tempgrature 0 70 C
I DD | Operating supply current(Note) 100 mA
(Note) Vdd=5V, No load
0059-E-00

_34_
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ASARI KASEI [AKB428]

Electrical Specifications

B DC characteristics
(Unless otherwize specified, Vdd=5V£ 5%, Ta=0~T70°C)

Parameters Symbol pins min. typ. pmax. Unit|{ Cond.
Supply current I oo 100 m A
RIGH level Vim MCLK, RCLK, | 0. 7VDD - - \%
input voltage VD7~ VDO,
YDEN,
(TESTIN),
(TEST2N)
Vine Other inpu 2.2 — - A%
-t pins
LOV level Vi Same as - - 0.3VDD \Y
input voltage Vim
Vv L2 Same as - - 0- 8 A%
V 1H2
HIGH level Von 3.5 - - A" You=-2DA

output voltage

LO¥ level Vou - - 0.5 v Vor= 8mA
output voltage ‘

Pull-up current | DP5~DP0, 80 - 550 z A | Vin=VSS
(TESTIN),
(TEST2N)

Pull-down current | BN YPE 80 - 550 & Al Yin=VDD

Leakage current I, Pins exept -1 1 u A
DP5~DPO,
VPE,

(TESTIN),
(TEST2N)

(Note) Measured at input/output levels are constant condition.

0059-E-00 '94/10
B 0983bL35 0001345 894 WA



ASAHI KASEI

[AK8428]

WM A C characteristics
Na Parameters Pins pin typ. max. Unit Cond.
1| MCLK cycle time(T) MCLK 31 ns
(Note 1)
21 MCLK HIGH level width MCLK 30% 70% T
3| MCLK LOW level width MCLK 30% 70% T
4| CLK06 cycle time CLKO06 2 T
5| CLK06 HIGH level width CLKO06 1 T
6| CLKO6 LO¥ level width CLKO0® 1 T
7] TS active setup time [ 10 ns
(to TR} or RDI{)
8 | CS active hold time CS 0 nS
(to YRt or RD?)
9 [ RA2~RA0 setup time RA2~RAOQ 10 nS
(to YR
10| RA2~RAQ hold time RA2~RA0 0 nS
(to TR 1)
11| YR active pulsewidth ¥R 20 nS
12| D7~D0 setup time D7~D0 20 nS
(to YR 1)
13| D7~D0 hold time D7~DO 0 nS
(to YR 1)
14 | LEDC delay time(to VK1 )| LEDC 45 nS | C.=50pF
15| LEDC delay time(to D3) LEDC 35 nS | C.=50pF
16 | LVR delay time(to VR) LYK 30 nS | C.=20pF
17| LDT~LD0 delay time LDT~LD0 40 nS | C.=20pF
(to VR
18 | LD7T~LD0 delay time LDT~LD0 30 nS | C,=20pF
(to D7~D0)
19| LD7~LD0 floating delay | LDT~LD0 0 nS
time (to LYK 1)
20| A13~A0 hold time Al3~A0 0 nS | C.=20pF
(to LYKt or LRD 1)
0059-E-00 *94/10
- 36 -

Bm 0983k35 000134k 720 A



ASAHI KASEI

[AK8428]

Na Parameters Pins min. typ. max. Unit Cond.
21| D7T~D0 delay time D7~D0 0 40 nS | C.=50pF
(to RD )
22| DT~D0 delay time D7T~DO 30 nS | C.=50pF
(to LD7T~LDO)
23| D7~D0 floating delay D7T~D0 0 nS
time (to XD 1)
24 | LRD delay time LRD 25 nS | C.=20pF
(to RD)
25 | LDT~LDO hold time LD7~LD0 0 nS
(to LRD ¢t )
26 | A13~A0 setup time Al3~AD T-15 nS | C.=20pF
(to LWR{ )
27| A13~A0 hold time A13~AQ 0 nS
(to LYR 1)
28 | LVR active pulsewidth LYK 1 T
29 | LDT~LD0 setup time LD7T~LD0 1 T
(to LWR{ )
30| LD7~LDO0 hold time LD7~1LD0 0 nS
(to L¥Rt)
31 ] LD7~LD0 acceptable LD7~1LD0 2T7-30 nS | C,=20pF
delay time(to Al13~A0) (Note 2)
32 | LDT~LD0 acceptable LD7~LDO 2T-30 nS | C.=20pF
delay time (to LRD1?) (Note 2)
33| A13~A0 hold time Al13~AD 0 nS
(to LRD 1)
34 | DP5~DP0 acceptable DP5~DP0 6T-75 nS | DHA2~
delay time DHAQ
(to DHA2~DHAD)(Note 3) C.=20pF
35 | DCLK delay time DCLK 60 nS | C.=50pF
(to MCLK 1)
36 | DCLK LO¥ level width DCLK 4 T
37 | DCLK HIGH level width DCLK 4 T
38 | DOUTT~DOUTO delay time | DOUTT 60 nS | C.=50pF
(to MCLK 1) ~DOUTO
0059-E-00 "94/10
- 37 -
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ASAHI KASEI

[AK8428]

Na. Parameters Pins min. typ. max. Unit Cond.
39 | DCLK delay time(Enlargem | DCLK 60 nS | C.=50pF
-ent) (to MCLK 1)
40 | DCLK LOY level width DCLK 2 T
(Enlargement)
41 { DCLX HIGH level width DCLK 2 T
(Enlargement)
42 | DREQ! delay time DREQ 65 nS | C.=50pF
(to MCLK 1)
43 | DREQt delay time DREQ 40 nS | C,=50pF
(to RD )
44 | DATK t setup time DACK 0 nS
(to RD{ )
45 | DACKt hold time DACK 0 nS -
(to XD t)
46 | D7T~D0 delay time DT~DO 0 45 nS | C.=50pF
(to RD{ )
47| DT~D0 floating delay D7~D0 0 nS
time (to RD t)
48 | TRIG setup time TRIG 10 nS
(to MCLK 1)
49 | TRIG hold time TRIG 4 nS
(to MCLK!)
50 | TRIG active pulsewidth TRIG 2 T
51| CLK06 delay time CLKO6 0 40 nS | C.=50pF
(to MCLK 1)
52 | YPE setup time VPE 30 nS | SH
(to SH1Y) C.=50pF
53| YPE hold time YPE 0 nS
(to SH?T)
54 | SH delay time(to MCLK 1t ) | SH 40 nS | C.=50pF
55| SH active pulsewidth SH 16 ) T
56 | TRIG06 delay time TRIGO6 40 nS | C.=50pF
(to MCLK 1)
57| TR1G06 active pulsewidth | TRIGO6 2 T
0059-E-00 "94/10
- 38 -
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ASAHI KASEI

[AK8428]

Mo Parameters Pins min. typ. max. Unit | Cond.
58 1| CLK1 delay time CLK1 40 nS C.=50pF
(to MCLKt)
59 | CLK1 LOW level width CLK1 8 T
60 | CLK1 HIGH level width CLK1 8 T .
61| CLK2 delay time CLK2 40 nS | C.=50pF
(to MCLK 1)
62 | CLK2 HIGH level width CLK2 8 T
63 | CLK2 LOV level width CLK2 3 T
64 | CLKR(A) delay time CLKR 35 nsS C.=50pF
(to MCLK 1) (Note 4)
65 | CLKR HIGH level width CLKR 1 T
66 | CLKR LOY level width CLKR 7 T
67| CLKR(B) delay time CLKR 40 ns C.=50pF
(to MCLK 1) (Note 4)
(Note 1) MCLK cycle tine is defined as T.-
(Note 2) SRAN for the line memory.
(Note 3) ROM, PLD for dither pattern.
(Note 4) As for CLKR (A), CLKR (B) ,refer to "Registers”
Measurement conditions
(Note)
A C test input 1.5V7L \
A C test output
1.5V 1.5V
(Common phase ) *71 \'__
(Inverse phase ) 1.5V 7[ 1.5V
" (Note) VDD, 2(In case of CHOS level input)
0059-E-00 '94/10
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ASAHI KASEI : [AK8428]

M Timing specifications

1. Clocks
- R
MCLK __/—_}_/_\__/—\___/__\__
2 | 3
4
CLKO6 ____/—_—]\___/ \
5 | 6

2. CPU interface relateted
_ 7 8
¢S _...____,lf > c ",-—-—————-—
| 9 . 10
w12 ~xk0 ZZZ77X i/////

11

12 13

D7 ~Dd0

14 15

wese LSS0 R

0059-E-00 '94/10
.- 40 -
B (0943L35 0001350 151 W



ASAHI KASEI (AK8428]

3. Line memory interface related
3-1. Line memory access{wvrite)

¢S :
| 9 10
vz ~zs0 277N i/////

11

D7 ~DO >
| 16 16
L¥R
17 18 19
LD7 ~LDO L g
. . 20
A13 ~A0 ‘ ><
0059-E-00 8410
- 41 -
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ASAHT KASEI [AK8428]

8-92. Line memory access(read)

_ 7 8
CcS _.___,l ? 'ﬁ
|9 10
vz ~z0 ZZTT7X 7777
2 ) '
21 23
D7 ~DO [CEECCe )
24 \| 22 24
— —
LRD \L A
25
LD7 ~LDO )
20
413 ~A0 - X
0059-E-00 "94/10
- 42 -
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ASAHI KASEI [AK8428]

3-3. Bi-level image processing mode(line memory write)

26 27
Al13 ~A0
3 28
AT \ 1
29 30
LD7 ~LDO (

3-4. Bi-level image processing mode(line memory read)

31 33
A13 ~A0
| 32
LED L A
‘ 25
LB7 ~LDO

4. ROM or PLD(for dither pattern) interface related

DHAZ-0 X
34 |
|
DP5-0

0059-E-00 _ 410
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ASAHI KASEI

5. Serial output interface

5-1. No enlargement/reduction

MCLK —

[AK8428]

35 35
DCLK \ y
" 36 37 l
]
DOUT? 38 ‘
~DOUTO ' 4X
5-2. Enlargement
MCLK __4[-\_J
35 39 39

"94/10

DCLK — - M\
20 41
DOUT? 38 ;L
~DOUTO ' A
0059-E-00
- 44 -
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ASAHI KASEI

6. DMA interface

[AK8428]

¥CLK
42
m_q‘ .
43 l
DACK
I 44 45|
ED — —
\_
46 47
D7 ~DO L e
7. TRIG, VPE and CLKO0 8
week /0 11 \ TU_\_J L f \
481 49 | 48'
wic /777 /777777 777X 7777777777
50 51 51
cwxos /777777777777 77777777 777777777 U‘—
54
SH
52 53
VPR )[ L
0059-E-00 *94/10

B (0943635 0001355 733 M

- 45 -



ASAHT KASEI

8. SH, TRIGOS®S,

CCD related timing

[AK8428]

Y avavaV: NaVaVaVaWals FavWavaw et
CLXOG T/ ){}( /T [\ \_){){\___/_——\_f)(){_f
54 54 ._
SE /’ a H \
6 56
TRIGO6 —
57
58 58
. \ a \
CLK1 ] - ﬂ GIJ s ﬂ L
CLK2 '8 ﬂ - ﬂ—/'—
62 i 63
fe—>
64 |—64—
CLKR(A) ’/6:\——27 H | - _ ﬂ—/—
CLKR(B) [ N ﬁes {_—\_ﬂ_
0059-E-00 ’94/10
- 46 -
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ASAHI KASEI [AK8428]
Package
24.840.4 3.10Kax
» 2.7095%
80 51
| [nnnnacnnRARRRANONAARRNNNARRI
81 50
p
| H
2
100 kil
! 03014~ elo.13[®
[0.65] ' : 0.15+005
A\ A
B 0*~10°
12202
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Products and product specifications wentioned 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

TS BUILDING
24-10 YOYOG! 1-CHOME
SHIBUYA-KU, TOKYO, 151, JAPAN
TELEPHONE (03) 3320-2067
FACSIMILE  (03) 3320-2072
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