HD63084

DIPP (Document Image Pre-Processor)
—PRELIMINARY—

The HD63084 (DIPP) is an document image processor used
as a peripheral of a microcomputer. It reads analog image signals HD63084P
that have been photoelectrically converted by CCD line sensors
or other optical devices, corrects the shading distortion of the
signals, then converts the signals to digital form.

8 FEATURES
® High speed reading of image signals
5M pixel/sec (at input clock frequency of 10 MHz)
® Highly accurate processing of image signals
Peak level of image signals, 0.1V ~ 2.0V
Built-in 8-bit peak value detection circuit
Built-in 7-bit successive approximation pixel A/D and
D/A converter
Built-in 4-bit flash-type A/D converter (DP-64S)
® Various output modes
Binary data output mode
Dithered data output mode (Programmable dithered

pattern of 16 pixel x 16 pixel) = PIN ARRANGEMENT
4-bit coded data mode (16 gradations)
® Automatic judgement of horizontal and vertical resolutions ¥ —
® Interfaceable with either Motorola type or Intel type MPU LE?L' © x m:;rs':-v:
® Programmable magnification and reduction rates PRD EIMA10/MPRD
Reduction of read image signal PWR EIMA, 1/PDEN/MBE
: 0.125 ~ 1 times (about 1000 gradations) LRD G} 69 o7
Magnification of image signal to be recorded MAsm i CLKI
: 1~ 8 times (about 1000 gradations) MAD:? [F] 5 :?
® |mplements the following functions on a single chip MADs [5] E9 TRIG
(Built-in) sample and hold circuit MAD: [ig B3 lout
(Built-in) shading distortion correction RAM MAD. 1] EJ AVss
(Built-in) sensor interface MAD; [ ISING
+ Parallel to serial conversion of the image signal to be MAD. (3 pd ISIN
Voo (14} 51 Veu
recorded. MAD: [3 E3 AVoo
® 2.5 um CMOS process technology Vss & 3 PEAKO
® Single 5V supply MADo [T g PEAKI
TMSK (i3] Vg
T/RCLK [ 5§ DAo
T/R DATA Y 149 SLICE;
T/R DRQj] B4 SLICE2
RCLKI B3] [ vT
TIMO &3 B3 Vss
Do B4 31 LNST/IWIN
D1 5] i3 T/R SCAN
D2 [z8} B9 T/R DACK
D3] BR/W
Da [28} 71 DS
Ds B9 g§RS
De B} =3
D, 3] 39 68/80

(Top View)
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HD63084

1.1 Absolute Maximum Rating
1.1.1 Internal Digital Circuits

(Voltages referenced to Vgg = OV. Ta = 25°C)

No. Item Symbol Value Unit
1 Supply Voltage Vbp -0.3 to +7.0 \
Input Voltage
2 (Digital Input VI -0.3 to VDD+0-3 \4
Pins )
Input Voltage
3 Digital I/0 Vir =0.3 to Vpp+0.3 v
Pins )
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1.1.2 1Internal Analog Circuits

(Voltages referenced to AVss

= QV. Ta = 25°C)

No. Item Symbol Value Unit
1 Supply Voltage AVpp -0.3 to +7.0 v
v
Reference 2.5
2 Voltage VeL -0.3 to Vpp+0.3 \Y
VBL
Input Voltage
3 (Analog Input Via -0.3 to Vpp+0.3 v
Pins )
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1.1.3 Common Characteristics between Digital and Analog Circuits

No. Item Symbol Value Unit
1 gzi;:;iz‘ﬁre Topr 0 to +70 °C
2 i:.:l;:f:ture Tstg =55 to +125 °C
3 gz::zmption *1 Pe 500 mi

*1) Ta = 25°C

Precaution in Using the DIPP

o Applying overvoltage more than the maximum rating to the input terminals due
to overshooting or under shooting may cause latch-up, electro-static break-
down, etc.

o Precaution is needed in noise protection and shield for the analog terminals.
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1.2 Electrical Characteristics

1.2.1

1.2.1.1 DC Characteristics

(Vpp=5.0V+5%,

Internal Digital Circuits

Vgg=0V, Ta=0 to +70°C)

No. Item Symbol | Test Condition | min | typ | max | Unit
Input High - _ v
1 Voltage Vi Vpp=5.25V 2.0 DD v
Input Low _ - _
2 | voltage Vi | Vpp=4.73V 0.3 0.8 v
Vpp=4.75V
Output High Iop=—400HA _ _
3 Voltage vOH Viyg=2.0V 3.0 v
VIL=0 .8V
VDD=4. 75V
Vip2.0V
Output Low V1p=0.8V _ -
4 | Voltage VoL | other output 0.41 v
pins : Low
IOL=1 . 6mA
Input Leakage Vpp=5.25V -10 -
3 Voltage IIN Vi =0 to Vpp *]1 10 HA
VDD=5 .25V _ -
Three-State IOZH Vo =Vpp 10 10 | wa
6 (Off State)
Leakage Current Vpp=5.25V _ _
Izt Vo =Vsg 10 10 | uA

*1) The minimum leakage current at pin 34 (68/80) is

-100UA because it has an internal pull-up resistor.
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1.2.1.2 AC Characteristics

(Vpp=5.0V+5%, Vgg=0V, Ta=0 to +70°C)

(1) Motorola MPU Interface Timing (68000, etc.)

232

frem Symbol | 1/0 gzrslctlition gzzlicable min | typ | max | Unit
DS Pulse Width tupse | I | Fig. 1-1 DS 450 | — - ns
gitﬁg 'l;ge tSRW6 I | Fig. 1-1 R/W 140 | — - ns
gilgoég tHRW6 I | Fig. 1-1 R/W 10 | — - ns
gitﬁg E_fme tscse | I | Fig. 1-1 cs 140 | — - ns
gilgofize tycse | I | Fig. 1-1 TS 10 | - - s
gftﬁg :I‘R—ime tSRs6 I | Fig.1-1 RS 140 | — — ns
gil:loTﬁe tHRS6 I | Fig. 1-1 RS s0 | — _ e
ﬁ;cel para fecess trace | O | Fig.1-1 |DO to D7 - — | 320 | ns
'?i‘ii pata Hold tRH6 0 Fig. 1-1 |DO to D7 10 - - as
?ﬁéﬁe pata Setup tyse I |Fig.1-1 |DO to D7 200 - - ns
vg;;:e pata fold twHe I |Fig.1-1 |[DO to D7 40 - - ns
Is’itﬁi f:iggACK tSDK6 I |Fig.1-2 | T/RDACK (140) | — - ns
331301:%?“1( tmke | I |Fig. 1-2 | T/RDACK o) | - - | ns
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(2) Intel MPU Interface Timing (8080, 8086, etc.)

Item Symbol | I/0 gztsu;it ion ?p;zlicable min | typ | max | Unit
PR st | neg | 1| Fig.1-3 | Ds 300 | = | = | ne
Sg:éﬁ) Fulse tyrws | I | Fig. 1-3 R/W 250 | — - ns
Etg ﬁme tSRC8 I | Fig. 1-3 cs 125 | — - ns
glgoTéi_ze tyrcg | I | Fig. 1-3 s o| - - ns
?iﬁg ’-([:‘—ime tgycg | I | Fig.1-3 cs 125 | - - ns
Eé%ﬁe tywcs | I | Fig. 1-3 cs 20 | - - ns
E—Ecﬁi Eme tsgrg | I | Fig. 1-3 RS 125 | - - ns
Eglgo’rﬁe tyrrg | L | Fig. 1-3 RS 50 | - - ns
ZE:E; gfme tswrg | I | Fig.1-3 RS 125 | - - ns
gflgnge tHWRS I | Fig. 1-3 RS 70 | - - ns
'II{'?.:IS pate Ascess tpacg | O | Fig. 1-3 | DO to D7 - — | 300 | ns
ﬁ;: para Hold tRH8 0 | Fig.1-3 | DO to D7 10 | - - ns
¥§;§e Data Setup | o 1 | Fig. 1-3 |DO to D7 180 | - - ns
Neite Data Hold | s | T | Fig.1-3 |D0 to D7 50| = | = | as
Etﬁg gi/igACK tspk8 | I | Fig. 1-4 | T/RDACK |(125)| - - | us
Do /RAK | e | T | Fig. 14 | TRORER | @ = | = | ms
?«:czg ﬂi’i“c“ tSRKS I | Fig. 1-4 | T/RDACK 125 | = - ns
;J—glﬁo'r%imw tprgg | I | Fig. 1-4 | T/RDACK (25) | - - ns
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(3) MPU Interface Timing (common to Motorola MPU and Intel MPU)

234

Test Applicable . .

Item Symbol | 1/0 Condition | Pin min | typ | max | Unit
T/RDRQ Positive . _ _
Edge Delay CDRQH 0 Flg. 1-5 T/RDRQ 200 ns
T/RDRQ Negative t . _ _
Edge Delay DRQL 0 | Fig. 1-5 T/RDRQ 200 ns
INT Positive .
Edge Delay CINTH 0] Fig. 1-6 INT - - 300 ns
T/RSCAN input to
INT Negative tINTL 0 | Fig. 1-6 INT - - 100 ns
Edge Delay
DS input to INT .
Negative Edge tpsSIL o | Tie.1-1 INT - — |(300)| ns
Delay Fig. 1-3
(4) Clock and Control Input Timing

Test Applicable . .

Item Symbol | I/0 Condition | Pin min typ max Unit
CLKI Cycle Time teye I Fig. 1-7 CLK,EZ 100 - 1000 ns
RCLK Cycle Time | tpeyc | I | Fig. 1-7 ROLEY | 200 | - 106| ns
TSCAN Pulse Width | tpsy | T | Fig. 17 | m/mseay [ ) = | = | ns
RSCAN Pulse Width | tpgy I | Fig. 1-7 | T/RSCAN (z";c) - - ns

-~
RST Pulse Width tRSTW 1 Fig. 1-7 RST (2 ) - - ns
tCYC
TRIG Pulse Width | tTRIG 1 | Fig. 1-7 TRIG ®) | - - Us
*2) Both CLKI and RCLKI input frequencies provide duty cycle of 507%.
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(5) Serial Output Timing

Item Symbol | 1/0 gz:u;ition gzglicable min | typ | max | Unit
e é;‘ﬁ;ﬁttgelay tpor | 0 | Fig. 1-8 TMSK - | = | 200 | ns
%‘;II( éz‘t’;‘ﬁtt;‘)l . |fmT | 0 | Fig. 1-8 TMSK - - | 200 | ns
gz‘i‘:;‘ Output t1DD 0 | Fig. 1-8 | T/RDATA - — | 200 | ns
foATA Output tron | 0 | Fig. 1-8 | T/RDATA - - | 25 | =s

old

gg;“: g‘;ii}fi"e tTcH | o | Fig.1-8 | T/RCLK - - | 200 | us
gg;‘: gZﬁ;i"e tre. | o | Pig. 1-8 | T/RCLK - - | 200 | ns
s o | o [me s | o | = | - [0 =
S ey |7 |0 e | v | = | - [ =
gﬁi Output tRDD | O | Fig.1-9 | T/RDATA - - (22%) ns
ggﬁ‘\ Output tRDH 0 | Fig.1-9 | T/RDATA - - (22(;) ns
ggg: gz;gi"e tRCH | 0 | Fig.1-9 | T/RCLK - - (222) ns
ggg: g:%:;i"e tRCL | O | Fig.1-9 | T/RCIK - | - (22%) ns

*3) Values for reference.
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(6) Application Output and Sensor Interface Timing

Test Applicable . .

Item Symbol | I/0 Condition | Pin min | typ | max | Unit
TIMO Output tro | o |Fig. 1-10 TIMO - - | 200 | ns
Delay
LNST/IWIN Output | Fig. 1-10 _ _
Delay LN 0 (IWIN) LNST/IWIN 250 ns
¢TG Output
Positive Edge t41D 0 Fig. 1-11 dTG - - 150 ns
Delay
¢TG Output
Negative Edge t4TH 0 Fig. 1-11 TG - - 160 ns
Delay
@1 Output Delay tg1D 0 |Fig. 1-11 d1 - - 100 ns
@1 Output Hold tg1n 0 | Fig. 1-11 g1 - - 130 ns
@R Positive Edge t
Delay @RD 0 Fig. 1-13 ¢R - 100 ns
‘ﬁlg“l“"e Edee | tyru | 0 |Fig. 1-13 érR - | = l100 | ns

(7) Memory Bus Interface Timing

Test Applicable . .
Item Symbol | 1/0 Condition | Pin min | type | max | Unit
- Fig. 1-14
ggséMgzlzosltlve tMASD 0 -16, -18,{ MAS /MDS - - 200 ns
g ¥ -19) ‘20)
. Fig. 1-14,
MAS /MDS Negative tMASH 0 1€, —18 4 MAS /MDS _ - 200 ns
Edge Delay ’ ’
‘19) ‘20’
LNSL Output t Fig. 1-14, - -
Delay LSD 0 _8, -19, LNSL 200 ns
MA8 /MIWR
g o oo |0 | et B - | - [ |
4 ’ ’ PDEN/MBE
IRD Negative € Fig. 1-14, J— _ _
Edge Delay LED 0 -8, -19, LRD 200 i
LRD Positive € Fig. 1-14 RE - -
Edge Hold LRH 0 -8, -19, g LD 200 i
TWR Negative t Fig. 1-14 TR — -
Edge Delay LwD 0 -8, -19, ’ LWR 200 e

(To be continued)
*4) Values for reference.
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(Continued)
Test Applicable . .
ltem Symbol | I/0 Condition | Pin min | typ | max | Unit
LWR Positive t Fig. 1-14 TR - - 200
Edge Hold LWH 0 Fig. 1-19 LR "
MADO to 7 Delay | tmapp | o | Fi€: cljzi"* MADO-7 — | = | 200 | ns
MADO to 7 Hold tyapn | o | Fi€ i;(lf’ MADO-7 - - | 200 | ns
MADO to 7 t . _ —_ —
Setup Time RDS I Fig. 1-14 MADO-8 50 ns
MADO to 7 t s _ - -
Hold Time RDH I | Fig. 1-14 MADO-7 50 ns
MBE Negative t s _ _ _
Edge Delay MBEL 0 Fig. 1-15 MBE 200 ns
T/RDACK Input to
MAS Negative Edge | UBASL 0 | Fig.1-17| MAS/MDS - - 200 | ns
Delay
T/RDACK Input to
MAS Positive Edge | 'BASH | 0 | Fig. 1-17| MAS/MDS - - | 200 | ns
Delay
T/RDACK Input to
T/RDRQ Negative | 'gpR | O | Fig. 1-17| T/RDRQ - — | 400 | ns
Edge Delay
. Fig. 1-16
MLNST Positive tMLNH 0 Fig. 1-17 | MA9/LNSTN - —_ 250 ns
Edge Delay Fig, 1-18
. Fig. 1-16
MLNST Negative tMLNL ) Fig. 1-17 | MA9/LNSIN - - 300 ns
Edge Delay Fig, 1-18
PRD Negative € Fig. 1-16 T _ _
Edge Delay PRD 0 Fig. 1-19 PRD 200 ns
PRD Positive € Fig. 1-16 S5 _ _
Edge Hold PRH 0 Fig. 1-19 PRD 200 ns
PWR Negative t Fig. 1-18 T
D - -
Edge Delay Pu 0 Fig. 1-20 PWR 200 ns
PWR Positive t Fig. 1-18 =
Edge Hold PWH 0 Fig. 1-20 PWR - - 200 ns
MIWR Negative t — _ _
Edge Delay MIWL 0 Fig. 1-16 | MA8/MIWR 400 ns
MIWR Positive t . —
Edge Delay MIWH 0 Fig. 1-16 | MA8/MIWR - - 200 ns
MPRD Negative t T} - —
Edge Delay MPRL 0 Fig. 1-18 | MA10/MPRD 250 ns
MPRD Positive t . YTy
Edge Delay MPRH 0 Fig. 1-18 | MA10/MPRD - 250 ns
PDEN Negative t MALl /PDEN — _
Edge Delay PDEL 0 Fig. 1-18 /MBE 200 ns
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(Note 1) Bus Timing Test Loads

Other output and I/O pins

DO to D7 pins (excluding analog pins)

VDD Vbp
Test point

Test point
R1,=2.4kQ

Output
pin

Output
pin

ICL=120pF

[Notes] 1. Cp, includes stray capacitance caused by the probe and load

capacitance.

2. Diodes are 182074 @) or equivalents.

(Note 2) 1I/0 Signal Test Points

—————————————————— 3.0V
{2.0v 2. ov\
Input msv} - 0.8V ———Ov
tPLH tPHL
2.4V %Sz.av
Output 7[ 0.4V X 0.4V
tPLH
X 2.4V jf 2.4V
0.4V 0.4V
tPHL
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fa—LWDS 6 ——
|
DS($2)
tSRW6 tHRW6 I-—tsawe tHRW6
— X ¢
R/W /
/ -——./ \_} 7
tscse 25056
(43 \ \ /
tsrs6 LHRS6
s X -
trace tRH6 twse twHe
X » 7
po-b; ———+— OUTPUT h—it { weur p—o
tDSiL
INT \ X
(49
Note) T/RDACK input must be fixed high.
Fig. 1-1 Motorola MPU Access Timing
DS(¢$2) 7“ \
| S—
R/W / ’ \ /
tspke tHDK6
T/RDACK f ’_\ /
Do—D7 \ INPUT /)" ) OUTPUT

Note) CS input must be fixed high.

Fig. 1-2 DMA Operation Timing (Using Motorola MPU)
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DS (RD)

R/W(WR)

Do-D7

iNT

DS (RD)

R/W(WR)

l=—tSDKS
T/RDACK -

- OUTPUT )

Dp-D7

le—EWDS8—w]
--——__-—\3 r
le— tWRWS —]
\ I
K 7
tsrcs tHRC8 tswcs tHwCs
T
tSRR8 CHRRS  jo] SWRS [ tHURS
) XN K
trac8 tRHS twss tWH8
{ oureur { weur p—o
tpsiL

N

N

Fig. 1-3

k]

Note) T/RDACK input must be fixed high.

Intel MPU Access Timing

je— CHDKS —ot

I\

LSRKS

CHRKS

N/

Note) CS input must be fixed high.

Fig. 1-4 DMA Operation Timing (Using Intel MPU)
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CLKI 'Q__/—_\___/____\—

/RCLK

tDRQH
J)L
- RYY
T/RDRQ J]
EDRQL
T/RDACK s
Fig. 1-5 T/RDRQ Output Timing
CLKI
CINTH
INT
EINTL
T/RSCAN

Fig. 1-6 INT Output Timing
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cYC
CLKI 7‘_—\—4{ \
ERrcyc
RCLK Zr———_\____’{ \
e CTSW___ ]

tRSwW

tRSTW

3
v
=
L

"—-——tTRIG

TRIG 7

Fig. 1-7 CLKI, RCLK, T/RSCAN, RST and TRIG Input Timing
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w N\ O\ Y
tTMDT le—o] ETMHT

TMSK ij Jx(,
tTDD ——ﬂtTDH

TDATA )§ X

—e=t

tTCH

trcL

TeLK _\__/_\__/

Fig. 1-8 Serial Output Timing (in Read (T) Mode)

tTMDR tTMHR
o X i
tRDD trRDH
TDATA X K
tRcH treL

RCLK L__ —_—

Fig. 1-9 Serial Output Timing (in Receive (R) Mode)
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tto

TIMO X [

LN

LNST/ IWIN z( x

"

Fig. 1-10 Application Output Timing

CLEL _\i-_/———\;_ﬁ f_\r___./—_—\;___/—_
toTD toTH
416G A/ ? K&
t$1D to1H

{C
i
no \__
Note) The SMDO, SMD1 and SMD2 bits in the R09 register
must be 0,0 and 0 or 0,0 and 1 respectively.

Fig. 1-11 ¢TG and ¢1 Output Timing (1)

EHTD

TG >§

ty1p to1H

o / (N

Note) The SMDO, SMD1 and SMD2 bits must be 0,1 and
0 or 0,1 and 1 respectively.

Fig. 1-12 ¢TG and ¢1 Output Timing (2)

LK\ /_\ Y,

to1p

to1H

o TN (
o\ e /7 \

Fig. 1-13 ¢1 and ¢R Output Timing
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00€8-GEY (80Y) o LELGE YO ‘OSOf UBS o SNUSAY B00L,0 0122 o 'PIT BOLBWY IUoBIH

t124

IHOVLIH®

CLKI “! /W /Y My
tMASD | EMASH
EAS] /0S| ; - r
tLsD
LNSL X
MAUD
MA8-10 C
tLRD tLRH
ILRD \ /
{ tLWD tLWH
LWR tRDH . \________,———
tMADD tMADH tRDS tMADD / MADH \
MADQ-7 ADR.OUTPUT DATA INPUT DATA OUTPUT
MAll/
PDEN/

Fig. 1-14 Memory Bus Interface Timing in A Mode (1) During Image Data Processing
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00€8-GEV (80Y) o LELGE YO ‘@SOr UBS e 8NUBAY B|00L,0 0122 o P BIUBWY IYIEHH

IHOVLIH®

e—teye X 3—of
CLKI M\ M\ M\ N\ W\ SN
~et—Je—EMASD » »
&S] /os — \
LNSL Hor L ( i {
MA8-10 T { X X
tLRD
N R r—_.
LRD (s Y4 '
VR # - ‘
~t—e— EMADD R W 2
MADQ-7 3 { ADR.OUTPUT X __ADR.OUTPUT X ( X ((ADR.OUTPUT }———
tDRQH
«
T/RDRQ * y h j:
_ ~==tDRQL
T/RDACK N WY e WY A S VY A SR
CMBEL

MAH/PDEN/

—

£

Fig. 1-15 Memory Bus Interface Timing in A Mode (2)
During Burst DMA Transfer
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Lve

e N L Y S WY e Y s Y s Y s SV s WY e VY o WY e W
tMLNH | tMLNL
e
i I\
MA9/ [LNSTN] |
¢ - tMASH
MASD—"}___

MAS/ [MDS] ;{ I\ |

LRD tLRD tLRH
® : —\_r

LWR
I // tPRD “PRH /
3 o ! L
> PRD (
0 __
I " tMADD/| tMADH \tm;D tRDH / \

DATA OUTPUT DATA INPUT M
MADO-7
EMIWL —ﬂ—r—tmwu
= 3
MA8/ )
MA10/ [MPRD]
MA1l/ /MBE

Fig. 1-16

Memory Bus Interface Timing in B Mode (1)
During 4-bit Coded Data Output
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CLKI L S S
tMLNH EMLNL
|
MA9/[LNSTN ) / \
tMASD
MAS/ N 7\
c .|
. LRD EBASL | tpagy
LRD @
LR 2
PRD s
PWR 2
HIZ
MADQ-7 »
wag/ [(MIWR] ——
MA10/ *
MA1l - 2
[PDEN] /MBE —st+—=— "DRQH N
T/RDRQ r k
tRTDR
T/RDACK f—”—-! )

Fig. 1-17 Memory Bus Interface Timing in B Mode (2)
During Burst DMA Transfer
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CLKI \_f_‘Jﬂm_I—?LJ_\_I_!u-_/—!;f_\_/w*\JW_J_!JL
tMLNH | *MLNL
MA9/ [LNSTN] ) o / a
1{$
tWs.sn—-ﬁz{tmsu
HAS/ ® / - - 2
LRD * * s
LWR - ?
PRD - ) 1
tpuD tPWH
- 2 @ =l
PWR tMADD tMADD YT — tMADH
MADQ-7 W L DATA OUTPUT 4 DATA OUTPUT J[ DATA|OUTPUT| }———
EMIWL EMrWH R
MA8/ [ MIWR] » 2 X
tMPRH EMPRL
MA10/ [MPRD] T s
o tPDEL %
Ma11/ [EDEM] /MBE 2 . ——

Fig. 1-18 Memory Bus Interface Timing in B Mode (3)
During Pel Correction Data Detection
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/MpS

IHOVLIH®

CLKI

LNSL

MA8-11

MADQ-7

Ln.hﬂﬁ_ru*xﬁmmfuwW
tMASD
| =Hf-tMasH
J A [\ v
tLsp
X
CMAUD
XC
t1RD tLRH
tLwD W
tLWH \ ‘
tPRD tprH \\ \TJ \
\ ’_ \ / \
\
tMADD tMADD\ CMADH tRDS CRDH tf!DS tRDH\ / \ \ \
tMADH T
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Fig. 1-19 Memory Bus Interface Timing in C or D Mode (1)
During Image Data Processing

¥80€9aH




00€8-GEY (80¥) o LELSE VD '9SOF UBS o BNUBAY BI00L,0 0122 o PI EOLSWY IYOENH

(X4

@

IHOVLIH

€ —8

CLKI

LNSTN
/MDS
LNSL

MA8-11

]

2

3

MADQ-7

™ - N M\
t
tMASD MASH
* i« °®
T Don't care
7 { D i X1
LS 7 s 7
S 2 u' *
— - " N
PWD tpwy
-+ 3 a\ r 2 2
tyapp CMADD EMADD
D CMADH tMADH
—_—] o 1 YADR.K DATA OUTPUT XaDR.{___DATA OUTPUT (DATA OUTPUT J
OUTPUT OUTPUT

Fig. 1-20 Memory Bus Interface Timing in C or D Mode (2)
During Pel Correction Data Detection

¥80€9dH



HD63084

1.2.1.3 Capacitance
Item Symbol Test Condition min | typ | max | Unit
Input
Capacitance CIn - - |1z.5 pF
Output _ _ _
Capacitance COUT f = 100kHz 12.5 pF
Input/Output .
Capacitance Cin/out - - {12.5 pF
* These parameters are sample values.
1.2.2 Internal Analog Circuits
1.2.2.1 DC Characteristics
Item | Detailed Item | Symbol Test min t max | Unit
ym Condition yp
Input L Vpr =3.5V - — | 1.0 A
Current VBL BL BL : m
ISINI,2 Vis11,2 1. - 3.5
PEAKI Viyp 1.5 | — 3.0
Input SLICEL Vins1 1.5 | — | 3.5
Voltage v
Range SLICE2 VINns2 1. - 3.5
0.3 x 0.7 %
v —
VBL IBL VDD VDD
0.3 x 0.7 x
\' —
VCL ICL Vi o
I0UT Io10 -16.0 | — |-4.0
Output PEAKO Topk -5.0 | — |-0.7
Current
DAO Lopo 6.0 | — |-0.7 | mA
db Ip - | = 1
Supply Standby S
Current Operating | IDD  |cLKI=loMHz | — | — | 60
(to be continued)
G HITACHI

252

Hitachi America Ltd. 2210 O’Toole Avenue ¢ San Jose, CA 95131 (408) 435-8300




(continued)
. Test . .
Item Detailed Item | Symbol Condition min typ max | Unit
Resistance
Chain Vpo 3.20 | — 3.40
pEAKOS P O
Resistance
Chain Ve2ss | oy 1.25 | — 1.65
Output Step 255 =gLAVBL
Voltage Resistance v : Y
gzzgno DO PEAKT = 1.40 — 1.60
Da0 Resistance 1.5v
Chain Vp127 2.60 | — 3.00
Step 127
v =
10UT Vrour |, STV 260 | — | 2.65
ISINI ILis1
ISIN2 Iris2
Input PEAKI Irpr iy =
Leakage 0 to V ~-10 - 10 A
Current SLICEL Irsta DD
SLICE2 Irst2
VCL IrveL
1.2.2.2 AC Characteristics
Item Detailed Item | Symbol Test‘ . min | typ max | Unit
Condition
Input
Voltage |Leak to Peak Vip | fex”l1OMEZ | o 1 | — 2,0 | v
Voltage
Range
. |image signal VpL=3.4V
Operating| peading VIF | Vgrrep 0.5 — | 5.0 | MHz
Frequency| prequency SL
= 1.8V
@ HITACHI
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1.2 Relation between Horizontal Resolution Conversion Ratio () and Parameters
Table 1-1 Relation between Horizontal Resolution Conversion Ratio (8) and
Parameters (1)
g |m|k L1 HroM B |m|k L urey
vlv vol llv lol
.125 7 1 1 0 1 1.1 8 [11 3 8 0
.15 6 3 2 1 1 1.12 8 7 1 6 0
.16 6 4 1 3 1 1.15 7 3 2 1 0
.18 5 9 5 4 1 1.1548) 7 |13 6 7 0 B5>A4, B4>A3
.2 4 1 1 0 1 1.16 7 4 |1 3 0
.22 4 111 6 5 1 1.18 6 9 | 5 4 8
.25 3 1 1 0 1 1.2 5 1 1 0 0
.28 3 7 4 3 1 1.22641 5 112 5 7 Q A4+B4
.3 3 3 1 2 1 1.2273] 5 5 2 3 0 A4>B4
.32 3 8 1 7 1 1.24 516 1 S Q
.33 2 7 6 1 1 1.26 4 114 11 3 0
. 375 2 3 2 1 1 1.28 4 7 4 3 0
W4 2 2 1 1 1 1.3 4 311 2 0]
A 2 111 318 1 1.32 4 8 1 7 0
.45 2 9 2 7 1 1.35 3 716 1 0
.5 2 1 0 1 0 1.375 3 31211 0
.52 2 {12 1 |11 0 1.4 3 2 1 1 0
.55 2 9 2 7 0 1.4138] 3 |12 | 5 7 0 A4>A3, B5+B4
.56 2 (11 318 0 1.4167 ] 3 5 2 3 0 A4+A3, B5-+B4
.6 2 2 1 1 0 1.44 3 |11 318 0
.6129 |2 [12 7 5 0 |A3*BS 1.45 3 9 2 7 0
.625 2 3 2 1 0 1.48 3 {12 1 111 0
.65 2 7 6 1 0 1.5 2 1 1 0 0
.68 3 8 1 7 0 1.52 2 113 J12 |1 0
.7 3 3 1 2 0 1.55 2 |11 9 12 0
L7073 13 |12 5 7 0 A3~+A4, B4>BS5 | 1.56 2 |14 11 3 0
.72 3 7 4 3 0 1.6 2 3 2 1 0
.75 3 1 1 0 0 1.63161 2 [12 715 0 B5>A3
.76 4 6 1 5 0 1.6363| 2 7 4 13 0 |B5+A3
.78 4 111 6 5 0 1.65 2 113 7 6 0
.8 4 1 1 0 0 1.6667 | 2 2 1 1 0
.8163 | 5 9 4 5 0 B4>AL 1.68751 2 {11 S 6 0
L8167 | 5 |11 5 6 0 |B4>A4 1.7 2 7 3 14 0
.825 5 7 5 2 0 1.722212 J13 |5 | 8 0
.84 6 4 1 3 0 1.75 2 3 11 2 0
.86 7 |11 2 9 0 1.7692] 2 |10 3 7 0
.866 7 |13 6 7 0 A3>B4, A4>B5 | 1.8 2 4 1 3 0
.8661 [7 {15 7 8 0 A3>B4, A4>B5 [1.82351 2 |14 3 11 0
.875 7 1 1 0 0 1.84211 2 |16 3 13 0
.9 8 5 1 4 0 1.86671 2 |13 2 |11 0
.925 g 5 2 3 0 1.8824 ]| 2 |15 2 |13 0
.95 8 5 3 2 0 1.9 2 9 11 8 0
.975 8 5 4 1 0 1.92311 2 |12 1 11 0
1.0 8 1 1 0 0 1.9412 ] 2 |16 1 |15 0
1.024 |8 {16 |13 3 0 2.0 2 1 0 11 0
1.03 8 [13 9 4 0 2.06251 2 {16 1 115 1
1.062 8 |15 8 7 0 2.0833]| 2 |12 1 J11 1
1.081 8 5 2 3 0 2.1 2 |10 1 9 1
GO HITACHI
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio (B) and
Parameters (2)

g m| k 'l'l'O' HRCM B m |k ,1.2,0, HRCM
2.125 2 8 1 7 1 3.38461 3 |13 5 8 1
2.1429 | 2 7 1 6 1 3.41671 3 112 5 7 1
2.1667 12| 6 | 1 5 1 3.4375] 3 |16 7 9 1
2.1875| 2 | 16 3 {13 1 3.4545] 3 |11 5 6 1
2.2143 1 2 | 14 3 111 1 3.5 3 2 1 1 1
2.25 2 4 1 3 1 3.5333] 3 {15 8 7 1
2.2727 1 2 |11 3 8 1 3.5556] 3 9 5 4 1
2.3 2110 3 7 1 3.5714] 3 7 4 3 1
2.3333 (2 3 1 2 1 3.6 3 5 3 2 1
2.3637 [ 2 {11 4 7 1 3.625 3 8 5 3 1
2.3846 [ 2 |13 5 8 1 3.6667] 3 3 2 1 1
2.4167 | 2 |12 5 7 1 3.6923[ 3 |13 9 4 1
2.4449 | 2 91 4 5 1 3.7 3 110 7 3 1
2.4667 {2 |15 7 8 1 3.72771 3 |11 8 3 1
2.5 2 2 1 1 1 3.75 3] 4 3 1 1
2.538512 {13 7 6 1 3.77781 3 9 7 2 1
2.562512 |16 9 7 1 3.8 3 5 4 1 1
2.6154 |2 |13 8 5 1 3.8572( 3 7 6 1 1
2.6364 12 |11 7 4 1 3.8889| 3 9 8 1 1
2.6667 {2 3 2 1 1 3.9091 4 3 11 |10 1 1
2.6923 12 113 | 9 4 1 3.9231( 3 113 |12 1 1
2.7143 |2 7 5 2 1 3.9375{ 3 {16 |15 1 1
2.7333 12 ]15 |11 4 1 4.0 3 1 1 0 1
2.7692 12 113 |10 3 1 4.0625] 4 |16 1115 1
2.7857 | 2 {14 |11 3 1 4.0833] 4 |12 1 ]11 1
2.8125 2 |16 (13 3 1 4.1 4 110 1 9 1
2.8333 (2 6 b} 1 1 4.125 | &4 8 1 7 1
2.8571 | 2 7 6 1 1 4.1429 | 4 7 1 6 1
2.875 2 8 7 1 1 4.16671 4 6 1 5 1
2.9 2 110 9 1 1 4.18181 4 |11 2 9 1
2.9167 {2 {12 |11 1 1 4.2 4 5 1 4 1
2.9333 {2 {15 (14 1 1 4.2222( 4 9 2 7 1
3.0 2 1 1 0 1 4.25 4 4 1 3 1
3.0625 13 |16 1 {15 1 4.2667 | 4 |15 4 {11 1
3.0833 13 f12 1 ]11 1 4.2857 1 4 7 2 5 1
3.1111 |3 9 1 8 1 4.30771 4 {13 4 9 1
3.125 3 8 1 7 1 4.33341 4 3 1 2 1
3.1429 |3 7 1 6 1 4.3572 | 4 |14 5 9 1
3.1667 [3 ] 6 [ 1 5 1 4.3946 | 4 {13 | 5 8 1
3.1875 |3 |16 | 3 |13 1 4.4167 | 4 12 | 5 7 1
3.2143 |3 |14 | 3 |11 1 4.43751 4 116 7 9 1
3.2308 {3 {13 3 {10 1 4.4545] 4 |11 5 6 1
3.2667 |3 [15 | 4 |11 1 4.5 4 2 11 1 1
3.2857 |3 | 7 2 |5 1 4.53331 4 (15 | 8 7 1
3.3077 |3 ]13 | 4 [ 9 1 4,5556 | 4 | 9 |5 4 1
3.33 31371 2 1 4.5833 1 4 (12 7 5 1
3.3636 {3 [11 | & 7 1 4.625 14 18 |5 3 1
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio () and
Parameters (3)

8 m| k ,1,2,0, HRCM B m | k ,1,2,0, HRCM
4.6429 | 4 | 14 91 5 1 5.867 | 5|15 (13| 2 1
4.6666 | 4 31 2 1 1 5.8889| 5|1 9| 8 1 1
4.6875 |4 |16 (11 5 1 5.9091) 511 {10 1 1
4.7143 14 7| 5 2 1 5.9231| 5 |13 (12 1 1
4.7333 14115 [11 4 1 5.9375] 5116 |15 1 1
4.75 41 4 31 1 1 6.0 511 110 1
4.7779 |4 | 9 7 2 1 6.0625| 6 |16 1115 1
4.8 41 5 41 1 1 6.0667| 6 |15 1|14 1
4.8333 14| 6 5 1 1 6.0833] 6 |12 111 1
4.8572 | 4 71611 1 6.1 6 110 | 1 9 1
4.875 |4 8 7 1 1 6.125 | 6 | 8 | 1 7 1
4.9 4 110 911 1 6.1428( 6 7 1 6 1
4.9167 | 4 |12 |11 1 1 6.1667) 6 | 6 | 1 5 1
4,9333 14 115 14] 1 1 6.1818] 6 |11 2 9 1
5.0 41 1 1 0 1 6.2 6 1 5111 4 1
5.0625 {5 |16 1 (15 1 6.22221 6 | 9 2 7 1
5.0833 5|12 | 1 |11 1 6.25 6 | 4 1 3 1
5.1 5110 1 9 1 6.2727] 6 |13 | 310 1
5.125 |5 8| 1 7 1 6.3 6 {10 | 3 7 1
5.1429 |5 7 1 6 1 6.3333] 6 | 3|1 2 1
5.1667 |5 ]| 6 1 5 1 6.3636| 6 |11 | 4 7 1
5.1875 (5 |16 3113 1 6.38461 6 [13 | 5 8 1
5.2143 |5 |14 3 |11 1 6.41671 6 {12 | 5 7 1
5.2308 |5 |13 | 3 {10 1 6.4375] 6 |16 719 1
5.2667 |5 |15 4 111 1 6.4615] 6 |13 | 6 7 1
5.2857 | 5 7 215 1 6.5 6 2 11 1 1
5.3077 15113 | 4 9 1 6.5334| 6 |15 | 8| 7 1
5.333 |51 3 1 2 1 6.5556| 6 | 9 | 5] &4 1
5.3636 |5 |11 4 7 1 6.5833]| 6 |12 715 1
5.3846 {5 |13 | 5| 8 1 6.6154| 6 |13 | 8| 5 1
5.4167 |5 |12 | 5 7 1 6.6364]| 6 |11 71 4 1
5.4375 |5 |16 719 1 6.6667| 6 | 3 12| 1 1
5.4546 |5 |11 516 1 6.6923| 6 |13 | 9 | 4 1
5.5 51211 1 1 6.71431 6 | 7 | 5] 2 1
5.5385 {5 |13 716 1 6.75 6] 4 |31 1 1
5.5556 [5 ] 9 | 5 4 1 6.77781 6 | 9 7] 2 1
5.5714 {5 7 413 1 6.8 6 1 51411 1
5.6 5|15 |3} 2 1 6.83341 6 | 6 | 5 1 1
5.625 |5 8|5 3 1 6.8572|1 6 | 7 16 |1 1
5.6429 |5 |14 915 1 6.88891 6 | 9 | 811 1
5.6667 |5 | 3|2 |1 1 6.909 {6 |11 110 1 1
5.6923 |5 {13 | 9 | 4 1 6.9286( 6 [14 (13 | 1 1
5.7143 |5 | 7 | 5] 2 1 6.9375] 6 {16 |15 | 1 1
5.7333 |5 |15 |11 | 4 1 7.0 6 | 1 110 1
5.7692 |5 |13 |10 3 1 7.0625{ 7 {16 | 1 |15 1
5.7857 |5 |14 |11 3 1 7.0833] 7 |12 |1 (11 1
5.8182 |5 |11 9 | 2 1 7.1 7 110 |1 9 1
5.8461 |5 [13 |11 2 1 7.125 718 |1 7 1
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio (B3) and
Parameters (4)

B8 mf{k ,1,Q,0. HRCM B m(k ,1,Q,0, HRCM
7.1429 |71 7|1 1] 6 1
7.1667 |7 6 [ 1| 5 1
7.1875 17 116 | 3 ]13 1
7.2143 17 |14 | 3 |11 1
7.25 7141113 1
7.2727 {711 | 3] 8 1
7.3 71101 31 7 1
7.333317[ 31171 2 1
7.375 {7 8|1 315 1
7.4 71 51213 1
7.4286 17 | 71 31 4 1
7.4445 171 91 415 1
7.4615 |7 [13 | 6 | 7 1
7.5 7121111 1
7.5385 17113 [ 7] 6 1
7.5625 17 |16 | 9| 7 1
7.5833 |7 112 { 7| 5 1
7.6154 17 113 | 8 | 5 1
7.6364 |7 |11 714 1
7.6666 |71 3 [ 2 (1 1
7.6923 {7 {13 {91 4 1
7.7143 17 | 7 | 51 2 1
7.7334 |7 |15 |11 | &4 1
7.7692 |7 |13 [10 | 3 1
7.8 7151411 1
7.8333]7]1 6 [ 5] 1 1
7.8571 171 71611 1
7.875 |71 81711 1
7.9 7110 {91 1
7.9231 |7 |13 {12 | 1 1
7.9336 |7 |15 J14 | 1 1
8.0 711110 1
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