
H063084----------------
01 PP (Document Image Pre-Processor) 

The HD63084 (DIPP) is an document image processor used 
as a peripheral of a microcomputer. It reads analog image signals 
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. 

• 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. 0.1 V - 2.0V 
Built·in a·bit peak value detection circuit 
Built·in 7·bit successive approximation pixel A/D and 
D/A converter 
Built·in 4·bit flash·type AID converter 

• Various output modes 
Binary data output mode 
Dithered data output mode (Programmable dithered 
pattern of 16 pixel x 16 pixel) 
4·bit coded data mode (16 gradations) 

• Automatic judgement of horizontal and vertical resolutions 
• Interfaceable with either Motorola type or Intel type MPU 
• Programmable magnification and reduction rates 

Reduction of read image signal 
: 0.125 - 1 times (about 1000 gradations) 

Magnification of image signal to be recorded 
: 1 - a times (about 1000 gradations) 

• Implements the following functions on a single chip 
(Built·in) sample and hold circuit 
(Built·in) shading distortion correction RAM 
(Built·in) sensor interface 
Parallel to serial conversion of the image signal to be 
recorded. 

• 2.5 11m CMOS process technology 
• Single 5V supply 
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HD63084-----------------------------------------------------------

1.1 Absolute Maximum Rating 

1.1.1 Internal Digital Circuits 

(Voltages referenced to VSS OV. Ta 25·C) 

No. Item Symbol Value Unit 

1 Supply Voltage VDD -0.3 to +7.0 V 

Input Voltage 
2 (D~gital Input) 

Plns 
VI -0.3 to VDD+0.3 V 

Input Voltage 
3 (D~gital I/O) 

Plns 
VIT -0.3 to VDD+0.3 V 
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--------------------------------------------------------------HD63084 

1.1.2 Internal Analog Circuits 

(Voltages referenced to AVss OV. Ta 25°C) 

No. Item Symbol Value Unit 

1 Supply Voltage AVnn -0.3 to +7.0 V 

Reference V2.5 
2 Voltage VCL -0.3 to Vnn+0.3 V 

VBL 

Input Voltage 
3 (A~alog Input) VIA -0. 3 to Vnn+O. 3 V 

Pl.ns 
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HD63084----------------------------------------------------------------

1.1.3 Common Characteristics between Digital and Analog Circuits 

No. Item Symbol Value Unit 

1 Operating Topr o to +70 °c Temperature 

2 Storage 
temperature Tstg -55 to +125 °c 

3 
Power Pc 500 mW Consumption *1 

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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--------------------------------------------------------------HD63084 

1. 2 Electrical Characteristics 

1. 2.1 Internal Digital Circuits 

1. 2 .1.1 DC Characteristics 

(Vnn=5.0V±5i., VSS=OV, Ta=O to +70°C) 

No. Item Symbol Test Condition min typ max 

1 Input High 
VIH Vnn =5.25V 2.0 - VDn Voltage 

2 Input Low 
VIL Vnn=4.75V -0.3 - 0.8 Voltage 

VDD =4.75V 

3 Output High 
VOH 

IOH=-400lJA 3.0 - -Voltage VIH=2.0V 
VIL=0.8V 

Vnn=4.75V 
VIH2.0V 

4 Output Low 
VOL 

VIL=0.8V - - 0.4 Voltage Other output 
pins : Low 
IOL =1. 6rnA 

5 Input Leakage 
lIN 

Vnn=5.25V -10 - 10 Voltage VI =0 to Vnn *1 

IOZH 
Vnn=5.25V -10 - 10 Three-State Vo =VnD 

6 (Off State) 
Leakage Current 

IOZL 
VDn=5.25V 

-10 - 10 Vo =VSS 

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

-lOOIlA because it has an internal pull-up resistor. 
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HD63084----------------------------------------------------------------

1. 2.1. 2 AC Characteristics 

(VDD=5.0V±5%, VSS=OV, Ta=O to +70°C) 

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

Item Symbol 1/0 
Test Applicable 

min Condition Pin typ max Unit 

DS Pulse Width tWDS6 I Fig. 1-1 DS 450 - - ns 

DS to R/W 
R/W Setup Time tSRW6 I Fig. 1-1 140 - - ns 

DS to R/W 
R/W Hold Time tHRW6 I Fig. 1-1 10 - - ns 

DS to CS 
CS Setup Time tSCS6 I Fig. 1-1 140 - - ns 

DS to CS 
I Fig. 1-1 CS Hold Time tHCS6 10 - - ns 

DS to RS 
I --

Setup Time tSRS6 Fig. 1-1 RS 140 - - ns 

DS to ks 
tHRS6 I Fig. 1-1 RS - -

Hold Time 50 ns 

Read Data Access 
0 Fig. 1-1 DO -

Time tRAC6 to D7 - 320 ns 

Read Data Hold 
0 Time tRH6 Fig. 1-1 DO to D7 10 - - ns 

Write Data Setup - -Time tWS6 I Fig. 1-1 DO to D7 200 ns 

Write Data Hold 
Fig. 1-1 Time tWH6 I DO to D7 40 - - ns 

DS to T/RDACK 
Setup Time tSDK6 I Fig. 1-2 T/RDACK (140) - - ns 

DS to T/RDACK 
Hold Time tHDK6 I Fig. 1-2 T/RDACK (10) - - ns 
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------------------------------HD63084 

(2) Intel MPU Interface Timing (8080, 8086, etc.) 

Item Symbol I/O Test Applicable 
Condition Pin min typ max Unit 

DS (RD) Pulse 
Width tWDS8 I Fig. 1-3 DS 300 - - ns 

R/W (WR) Pulse 
tWRW8 Width I Fig. 1-3 R/W 250 - - ns 

RD to CS 
Setup Time tSRC8 I .Fig. 1-3 CS 125 - - ns 

lID to CS 
Hold Time tHRC8 I Fig. 1-3 CS 0 - - ns 

ii!R to CS 
Setup Time tSWC8 I Fig. 1-3 CS 125 - - ns 

WR to CS 
Hold Time tHWC8 I Fig. 1-3 CS 20 - - ns 

RD to RS 
Setup Time tSRR8 I Fig. 1-3 RS 125 - - ns 

RD to RS 
Hold Time tHRR8 I Fig. 1-3 RS 50 - - ns 

WR to RS 
Setup Time tSWR8 I Fig. 1-3 RS 125 - - ns 

WR to RS 
Hold Time tHWR8 I Fig. 1-3 RS 70 - - ns 

Read Data Access 0 Fig. 1-3 Time tRAC8 DO to D7 - - 300 ns 

Read Data Hold 
Time tRH8 0 Fig. 1-3 DO to D7 10 - - ns 

Write Data Setup 
tWS8 I Fig. 1-3 Time DO to D7 180 - - ns 

Write Data Hold 
Time tWH8 I Fig. 1-3 DO to D7 50 - - ns 

RD to T /RDACK 
Setup Time tSDK8 I Fig. 1-4 T/RDACK (125) - - ns 

RD to T /RDACK 
Hold Time tHDK6 I Fig. 1-4 T7RDACK (0) - - ns 

WR to T /RDACK 
Setup Time tSRK8 I Fig. 1-4 T7RDACK (125) - - ns 

WR to T /RDACK 
Hold Time tHRK8 I Fig. 1-4 T/RDACK (25) - - ns 
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HD63084----------------------------------------------------------------

(3) MPU Interface Timing (common to Motorola MPU and Intel MPU) 

Item Symbol I/O Test Applicable min Unit Condition Pin typ max 

T/RDRQ Positive 
tDRQH 0 Fig. 1-5 T/RDRQ - - 200 ns Edge Delay 

T/RDRQ Negative 
tDRQL 0 Fig. 1-5 T/RDRQ - - 200 ns Edge Delay 

INT Positive 
tINTH 0 Fig. 1-6 INT 300 Edge Delay - - ns 

T/RSCAN input to 
INT Negative tINTL 0 Fig. 1-6 INT - - 100 ns 
Edge Delay 

DS input to INT 
Fig. 1-1 Negative Edge tDSIL 0 INT - - (300) ns 

Delay Fig. 1-3 

(4) Clock and Control Input Timing 

Item Symbol I/O Test Applicable min typ Unit Condition Pin max 

CLKI Cycle Time tCYC I Fig. 1-7 CLKI 100 1000 
*2 

- ns 

RCLK Cycle Time tRCYC I Fig. 1-7 
RCLKI 200 - 106 

*2 ns 

TSCAN Pulse Width tTSW I Fig. 1-7 T /RSCA..'11 ex - - ns tCYC 

RSCAN Pulse Width tRSW I Fig. 1-7 T/RSCAN (~C;C) - - ns 

RST Pulse Width tRSTW I Fig. 1-7 RS'f 2 x ) 
(tCYC - - ns 

TRIG Pulse Width tTRIG I Fig. 1-7 TRIG (8) - - \.IS 

*2) Both CLKI and RCLKI input frequencies provide duty cycle of 50% • 

• HITACHI 
234 Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



----------------------------- HD63084 

(5) Serial Output Timing 

Symbol I/O Test Applicable min typ max Unit Item Condition Pin 

CLKI Input to tTMDT 0 Fig. 1-8 TMSK - - 200 ns TMSK Output Delay 

CLKI Input to tTMHT 0 Fig. 1-8 TMSK - - 200 ns TMSK Output Hold 

TDATA Output tTDD 0 Fig. 1-8 T/PJ)ATA - - 200 ns Delay 

TDATA Output tTDH 0 Fig. 1-8 T/RDATA - - 250 ns Hold 

TCLK Positive tTCH 0 Fig. 1-8 T/RCLK - - 200 ns Edge Delay 

TCLK Negative tTCL 0 Fig. 1-8 T/RCLK - - 200 ns Edge Delay 

RCLK Output to tTMDR TMSK (200) ns 0 Fig. 1-9 - - *3 TMSK Output Delay 

RCLK Output to tTMHR Fig. 1-9 TMSK (200) ns 0 - - *3 TMSK Output Delay 

RDATA Output tRDD T/RDATA - (200) ns 0 Fig. 1-9 - *3 Delay 

RDATA Output tPJ)H T/RDATA - (200) ns 0 Fig. 1-9 - *3 Hold 

RCLK Positive T/RCLK - (200) ns tRCH 0 Fig. 1-9 - *3 Edge Delay 

RCLK Negative T/RCLK - (200) ns tRCL 0 Fig. 1-9 -
*3 Edge Delay 

*3) Values for reference. 
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HD63084--------------------------------------------------------------

(6) Application Output and Sensor Interface Timing 

Item Symbol I/O Test Applicable min Unit Condition Pin typ max 

TIMO Output tTO 0 Fig. 1-10 TUIO 200 Delay - - ns 

LNST/IWIN Output tLN 0 
Fig. 1-10 

LNST/IWIN - - 250 Delay (IWIN) ns 

"TG Output 
Positive Edge t<&TD 0 Fig. 1-11 "TG - - 150 ns 
Delay 

"TG Output 
Negative Edge t<&TH 0 Fig. 1-11 <&TG - - 160 ns 
Delay 

iiI Output Delay t<&lD 0 Fig. 1-11 iiI - - 100 ns 

iiI Output Hold t<&lH 0 Fig. 1-11 ,,1 - - 130 ns 

<&R Positive Edge t<&RD 0 Fig. 1-13 liR 100 Delay - - ns 

liR Positive Edge t<&RH 0 Fig. 1-13 <&R 100 Hold - - ns 

(7) Memory Bus Interface Timing 

Item Symbol I/O Test Applicable min Unit Condition Pin type max 

MAS/MDS Positive tMASD 
Fig. 1-14, 

Edge Delay 0 -16, -18, MAS/MDS - - 200 ns 
-19, -20, 

MAS/MDS Negative tMASH 
Fig. 1-14, 

Edge Delay 0 -16, -18, MAS/MDS - - 200 ns 
-19, -20, 

LNSL Output tLSD 0 Fig. 1-14, LNSL 200 - - ns Delay -8, -19, 

MA8 to 11 Output Fig. 1-14, MA8/MIWR 

Delay *4 
tMAUD 0 

-8, -19, to MAll/ - - 200 ns 
PDEN/MBE 

LRD Negative tLRD 0 
Fig. 1-14, 

LRD - - 200 ns Edge Delay -8, -19, 

LRD Positive tLRH 
Edge Hold 0 Fig. 1-14, 

-8, -19, 
LRD - - 200 ns 

LWR Negative tLWD 0 Fig. 1-14, LWR - - 200 ns Edge Delay -8, -19, 

(To be cont~nued) 
*4) Values for reference. 

~HITACHI 
236 Hitachi Amenca Ltd. • 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 



--------------------------------------------------------------------HD63084 

(Continued) 

Item Symbol I/O Test Applicable min Unit 
Condition Pin 

typ max 

LWR positive t LWH 0 Fig. 1-14 -
200 LWR - - ns 

Edge Hold Fig. 1-19 

MAD 0 to 7 Delay tMADD 0 Fig. 1-14 MADO-7 - - 200 ns 
etc. 

MADO to 7 Hold tMADH 0 
Fig. 1-14 MADO-7 -

etc. 
- 200 ns 

MADO to 7 tRDS Fig. 1-14 MADO-8 50 
Setup Time I - - ns 

MADO to 7 tRDH Fig. 1-14 MADO-7 50 Hold Time I - - ns 

MBE Negative tMBEL 0 Fig. 1-15 MBE - - 200 
Edge Delay 

ns 

T/RDACK Input to 
MAS Negative Edge tBASL 0 Fig. 1-17 MAS/MDS - - 200 ns 
Delay 

T/RDACK Input to 
MAS Positive Edge tBASH 0 Fig. 1-17 MAS/MDS - - 200 ns 
Delay 

T/RDACK Input to 
T/RDRQ Negative tBTDR 0 Fig. 1-17 T/RDRQ - - 400 ns 
Edge Delay 

MLNST positive tMLNH 
Fig. 1-16 

Edge Delay 0 Fig. 1-17 MA9/LNSTN - - 250 ns 
Fig. 1-18 

MLNST Negative tMLNL 
Fig. 1-16 

Edge Delay 0 Fig. 1-17 MA9/LNSTN - - 300 ns 
Fig. 1-18 

PRD Negative tPRD 0 Fig. 1-16 PRD 200 Edge Delay Fig. 1-19 - - ns 

PRD positive tpRH 0 Fig. 1-16 PRD 200 Edge Hold Fig. 1-19 - - ns 

PWR Negative tpWD 0 Fig. 1-18 PWR - 200 Edge Delay Fig. 1-20 
- ns 

PWR Positive 
tpWH Fig. 1-18 PWR Edge Hold 0 Fig. 1-20 - - 200 ns 

MIWR Negative tMIWL 0 Fig. 1-16 MA8/MIWR - - 400 Edge Delay ns 

MIWR positive t M1WH 0 Fig. 1-16 MA8/MIWR Edge Delay - - 200 ns 

MPRD Negative tMPRL MAlO/MPRD Edge Delay 0 Fig. 1-18 - - 250 ns 

MPRD Positive tMPRH 0 Fig. 1-18 MAlO/MPRD 250 
Edge Delay - - ns 

PDEN Negative tpDEL 0 Fig. 1-18 MAll/PDEN - - 200 Edge Delay /MBE 
ns 
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HD63o84-------------------------------------------------------------------

(Note 1) Bus Timing Test Loads 

DO to D7 pins 

Test point 

Output 
pin ~~~~K 

Other output and I/O pins 
(excluding analog pins) 

Test point 

Output D---,.....K 
pin 

[Notes) 1. CL includes stray capacitance caused by the probe and load 

capacitance. 

2. Diodes are 152074 ® or equivalents. 

(Note 2) I/O Signal Test Points 

1,.---------. - - - - - - - - - - - - - - - --- 3. OV 
2.0V 2.0V 

Input 
~~--------------OV 

Output 0.4V 

2.4V 
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-------------------------------- HD63084 

DS(<I>2) 

tSRW6 

R/W 

INT 

Note) r/RDACK input must be fixed high. 

Fig. 1-1 Motorola MPU Access Timing 

DS (<1>2) 

R/W 

T/RDACK ~ __ ---Jr 
------« INPUT ~------« OUTPUT >--

Note) CS input must be fixed high. 

Fig. 1-2 DMA Operation Timing (Using Motorola MPU) 
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I---twnss_ 

DS (RD) \ 
-

I---tWRWS-

\ 

-f-f-tSRCS -I-- I-tHRCS f- tSWCS IF \ V \ 
S 

-f-f- tSRRS -f-f- tHRRS -- tSWRS f-- tHWR S 

)~ ~ >- C 
tRAcs- f-tRHS 

- r-tWHS tWSSf-----

OUTPUT INPUT Ir-----... 
f-----

tDSIL 

iNT \ 

Note) T/RDACK ~nput must be fixed h~gh. 

Fig. 1-3 Intel MPU Access Timing 

DS(RD) 

R/W(WR) 

tSDKS 

T/RDACK 

--------« OUTPUT >~-------~( INPUT )----

Note) CS input must be fixed high. 

Fig. 1-4 DMA Operation Timing (Using Intel MPU) 
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CLKI 
/RCLK 

T/RDRQ 

T/RDACK -------------------------1r--------~ 

Fig. 1-5 T/RDRQ Output Timing 

CLKI 

INT 

T /RSCAN ____________________________ -.J 

Fig. 1-6 INT Output Timing 
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J 
tCYC 

1 CLK! \ L 

J 
t RCYC 

1 RCLK \ L 

,.. ~i~~ ., 
T/RSCAN~ \ 

--{ tRSTW 

1 RST 

Fig. 1-7 CLKI, RCLK, T/RSCAN, RST and TRIG Input Timing 
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CLKI 

TMSK 

TDATA 

TCLK 

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

RCLKI 

TMSK 

TDATA 

RCLK 

Fig. 1-9 Serial Output Timing ( in Receive (R) Mode) 
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244 

eLKI 

TIMO 

LNST/IWIN 

eLK I 

¢TG 

¢l 

eLKI 

¢TG 

¢l 

eLKI 

¢l 

Fig. 1-10 Application Output Timing 

Note) The SMOO, SMOI and SMD2 bits in the R09 register 
must be 0,0 and 0 or 0,0 and 1 respectively. 

Fig. 1-11 cpTG and cp1 Output Timing (1) 

Note) The SMOO, SMOI and SM02 bits must be 0,1 and 
o or 0,1 and 1 respectively. 

Fig. 1-12 cpTG and cp1 Output Timing (2) 

Fig. 1-13 cp1 and cpR Output Timing 
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Memory Bus Interface Timing in B Mode (2), 
During Burst DMA Transfer 
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During Image Data Processing 

I 
o 
C1l 

~ 
~ 



::J: 
iii' 
0 
;<. 
» 
3 
~ 
0" 
I» 

~ 
N 
N 
0 
a oi. Q. • 
CD 

~J: 
~ 

;:ioo c: 
CD 

)i:1 
en ()l::;l 
I» 
~ 

"-
0 

'" .!D 
0 » 
<D 

'" ~ 
~ 
0 
~ .... 
'" '" a, 
'" 0 
0 

'" C11 

J: 

CLKI 

LNSTN 

iMASi/MDS 

LNSL 

MA8-11 

LRD 

LWR 

PRD 

PWR 

MADO-7 

JV'~ J\.J\...t\F\.f J \JU.JV'~\..J\..r\JJ\JI...r 

-f,\ 
tMASD- -F1 - t MASH 

I,,,,, Don't care 

==:J (( .1. 

" 

~ 

_;WD_~tPWH 
.\ J \ I 

_~tMADD tMADD -r-+--tMADD 
.l -:rc.tMADH 

0 « .IADR.)[ DATA OUTPUT XADR.X DATA OUTPUT 
OUTPUT OUTPUT 

Fig. 1-20 Memory Bus Interface Timing in C or D Mode (2) 

During Pel Correction Data Detection 

r~ 
" 

II f( 0 

" 

" 

" 

" 
-t- tMADH 

((DATA OUTPUT 

I 
o 
0> 
W 
o 
(l) .... 



HD63084------------------------------________________________________ __ 

1.2.1.3 Capacitance 

Item Symbol Test Condition min typ max Unit 

Input 
CIN -Capac i tance - 12.5 pF 

Output 
COUT f = 100kHz - - 12.5 pF Capacitance 

Input/Output 
Cin/out - - 12.5 pF Capac itance 

* These parameters are sample values. 

1.2.2 Internal Analog Circuits 

1.2.2.1 DC Characteristics 

Item De tai led Item Symbol Test 
min typ Unit Condition max 

Input VBL LBL VBL=3.5V - - 1.0 rnA Current 

ISIN1,2 VISIl ,2 1.5 - 3.5 

PEAKI VINP 1.5 - 3.0 

Input SLICEl VINSl 1.5 - 3.5 
Voltage V 
Range SLICE2 VINS2 1.5 - 3.5 

VIBL 0.3 x 0.7 x VBL - VDD VDD 

VICL 0.3 x 0.7 x VCL VDD - VDD 

lOUT 1010 -16.0 - -4.0 

Output PEAKO IOPK -5.0 - -0.7 Current 

DAO 10DO -6.0 - -0.7 rnA 

Standby IDS - - 1 Supply 
Current Operating IDD CLKI=lOMHz - - 60 

(to be cont~nued) 
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(continued) 

Item Detailed Item Symbol Test 
min Unit Condition typ max 

Resistance 
Chain VPO 3.20 - 3.40 

PEAKO 
Step 0 
Resistance 
Chain Vp255 

VCL=VBL 
1. 25 - 1. 65 

Output Step 255 
Voltage Resistance =3.4V 

V 
Chain VDO 

PEAK I 1.40 - 1.60 
Step 0 = 

DAO 
Resistance 1.5V 

Chain VD1 27 2.60 - 3.00 
Step 127 

VISINl = 
lOUT VIOUT 

2.5V 2.40 - 2.65 

ISINl ILISl 

ISIN2 I LIS 2 

Input PEAKI ILPI VIN = 
Leakage o to VDD 

-10 - 10 IlA 
Current SLICE 1 I LSLI 

SLICE2 I LSL 2 

VCL ILVCL 

1. 2.2.2 AC Characteristics 

Item Detailed Item Symbol Test 
min Unit Condition typ max 

Input Peak to Peak VIP fCLK=lOMHz Voltage Voltage 0.1 - 2.0 V 
Range 

Operating 
Image Signal VBL =3.4V 
Reading VIF VSLICE 0.5 - 5.0 MHz Frequency Frequency 

= 1.8V 
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r 1. 2 Relation between Horizontal Resolution Conversion Ratio ({3) and Parameters 

Table 1-1 Relation between Horizontal Resolution Conversion Ratio ({3) and 

Parameters (1) 

B k 9- HRCM B k 
9- HRCM m 'I' '0 ' 

m 'I' '0' 
.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 11 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. 2264 5 12 5 7 0 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 5 6 1 5 0 
.j) L. 7 6 1 1 1.26 4 14 11 3 0 
.375 2 3 2 1 1 1.28 4 7 4 3 0 
.4 2 2 1 1 1 1.3 4 3 1 2 0 
.44 2 11 3 8 1 1.32 4 8 1 7 0 
.45 2 9 2 7 1 1. 35 3 7 6 1 0 
.5 2 1 0 1 0 1. 375 3 3 2 1 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 3 8 0 1. 4167 3 5 2 3 0 A4+A3, B5+B4 
.6 2 2 1 1 0 1.44 3 11 3 8 0 
.6129 2 12 7 5 0 A3+B5 1.45 3 9 2 7 0 
.625 2 3 2 1 0 1.48 3 12 1 11 0 
.65 2 7 6 1 0 1.5 2 1 1 0 0 
.68 3 8 1 7 0 1.52 2 13 12 1 0 
.7 3 3 1 2 0 1.55 2 11 9 2 0 
.7073 3 12 5 7 0 A3+A4, B4+B5 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 1.6316 2 12 7 5 0 B5->-A3 
.76 4 6 1 5 0 1. 6363 2 7 4 3 0 B5+A3 
.78 4 11 6 5 0 1. 65 2 13 7 6 0 
.8 4 1 1 0 0 1. 6667 2 2 1 1 0 
.8163 5 9 4 5 0 B4+A4 1. 6875 2 11 5 6 0 
.8167 5 11 5 6 0 B4->-A4 1.7 2 7 3 4 0 
.825 5 7 5 2 0 1.7222 2 13 5 8 0 
.84 6 4 1 3 0 1. 75 2 3 1 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 1.8235 2 14 3 11 0 
.875 7 1 1 0 0 1.8421 2 16 3 13 0 
.9 8 5 1 4 0 1. 8667 2 13 2 11 0 
.925 8 5 2 3 0 1. 8824 2 15 2 13 0 
.95 8 5 3 2 0 1.9 2 9 1 8 0 
.975 8 5 4 1 0 1. 9231 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 1 0 
1.03 8 13 9 4 0 2.0625 2 16 1 15 1 
1.062 8 15 8 7 0 2.0833 2 12 1 11 1 
1.081 8 5 2 3 0 2.1 2 10 1 9 1 
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S 

2.125 
2.1429 
2.1667 
2.1875 
2.2143 
2.25 
2.2727 
2.3 
2.3333 
2.3637 
2.3846 
2.4167 
2.4449 
2.4667 
2.5 
2.5385 
2.5625 
2.6154 
2.6364 
2.6667 
2.6923 
2.7143 
2.7333 
2.7692 
2.7857 
2.8125 
2.8333 
2.8571 
2.875 
2.9 
2.9167 
2.9333 
3.0 
3.0625 
3.0833 
3.1111 
3.125 
3.1429 
3.1667 
3.1875 
3.2143 
3.2308 
3.2667 
3.2857 
3.3077 
3.33 
3.3636 
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio un and 
Parameters (2) 

k 
9-

HRCM S k 
9-

HRCM m 
'1' '0 ' 

m 
'1' '0' 

2 8 1 7 1 3.3846 3 13 5 8 1 
2 7 1 6 1 3.4167 3 12 5 7 1 
2 6 1 5 1 3.4375 3 16 7 9 1 
2 16 3 13 1 3.4545 3 11 5 6 1 
2 14 3 11 1 3.5 3 2 1 1 1 
2 4 1 3 1 3.5333 3 15 8 7 1 
2 11 3 8 1 3.5556 3 9 5 4 1 
2 10 3 7 1 3.5714 3 7 4 3 1 
2 3 1 2 1 3.6 3 5 3 2 1 
2 11 4 7 1 3.625 3 8 5 3 1 
2 13 5 8 1 3.6667 3 3 2 1 1 
2 12 5 7 1 3.6923 3 13 9 4 1 
2 9 4 5 1 3.7 3 10 7 3 1 
2 15 7 8 1 3.7277 3 11 8 3 1 
2 2 1 1 1 3.75 3 4 3 1 1 
2 13 7 6 1 3.7778 3 9 7 2 1 
2 16 9 7 1 3.8 3 5 4 1 1 
2 13 8 5 1 3.8572 3 7 6 1 1 
2 11 7 4 1 3.8889 3 9 8 1 1 
2 3 2 1 1 3.9091 3 11 10 1 1 
2 13 9 4 1 3.9231 3 13 12 1 1 
2 7 5 2 1 3.9375 3 16 15 1 1 
2 15 11 4 1 4.0 3 1 1 0 1 
2 13 10 3 1 4.0625 4 16 1 15 1 
2 14 11 3 1 4.0833 4 12 1 11 1 
2 16 13 3 1 4.1 4 10 1 9 1 
2 6 5 1 1 4.125 4 8 1 7 1 
2 7 6 1 1 4.1429 4 7 1 6 1 
2 8 7 1 1 4.1667 4 6 1 5 1 
2 10 9 1 1 4.1818 4 11 2 9 1 
2 12 11 1 1 4.2 4 5 1 4 1 
2 15 14 1 1 4.2222 4 9 2 7 1 
2 1 1 0 1 4.25 4 4 1 3 1 
3 16 1 15 1 4.2667 4 15 4 11 1 
3 12 1 11 1 4.2857 4 7 2 5 1 
3 9 1 8 1 4.3077 4 13 4 9 1 
3 8 1 7 1 4.3334 4 3 1 2 1 
3 7 1 6 1 4.3572 4 14 5 9 1 
3 6 1 5 1 4.3946 4 l3 5 8 1 
3 16 3 13 1 4.4167 4 12 5 7 1 
3 14 3 11 1 4.4375 4 16 7 9 1 
3 l3 3 10 1 4.4545 4 11 5 6 1 
3 15 4 11 1 4.5 4 2 1 1 1 
3 7 2 5 1 4.5333 4 15 8 7 1 
3 13 4 9 1 4.5556 4 9 5 4 1 
3 3 1 2 1 4.5833 4 12 7 5 1 
3 11 4 7 1 4.625 4 8 5 3 1 
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio ((3) and 
Parameters (3) 

S k 
9-

HRCM S k 
9-

1L1\CH m 'I' '0 m 'I' '0 ' 
4.6429 4 14 9 5 1 5.867 5 15 13 2 1 
4.6666 4 3 2 1 1 5.8889 5 9 8 1 1 
4.6875 4 16 11 5 1 5.9091 5 11 10 1 1 
4.7143 4 7 5 2 1 5.9231 5 13 12 1 1 
4.7333 4 15 11 4 1 5.9375 5 16 15 1 1 
4.75 4 4 3 1 1 6.0 5 1 1 0 1 
4.7779 4 9 7 2 1 6.0625 6 16 1 15 1 
4.8 4 5 4 1 1 6.0667 6 15 1 14 1 
4.8333 4 6 5 1 1 6.0833 6 12 1 11 1 
4.8572 4 7 6 1 1 6.1 6 10 1 9 1 
4.875 4 8 7 1 1 6.125 6 8 1 7 1 
4.9 4 10 9 1 1 6.1428 6 7 1 6 1 
4.9167 4 12 11 1 1 6.1667 6 6 1 5 1 
4.9333 4 15 14 1 1 6.1818 6 11 2 9 1 
5.0 4 1 1 0 1 6.2 6 5 1 4 1 
5.0625 5 16 1 15 1 6.2222 6 9 2 7 1 
5.0833 5 12 1 11 1 6.25 6 4 1 3 1 
5.1 5 10 1 9 1 6.2727 6 13 3 10 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 3 13 1 6.3846 6 13 5 8 1 
5.2143 5 14 3 11 1 6.4167 6 12 5 7 1 
5.2308 5 13 3 10 1 6.4375 6 16 7 9 1 
5.2667 5 15 4 11 1 6.4615 6 13 6 7 1 
5.2857 5 7 2 5 1 6.5 6 2 1 1 1 
5.3077 5 13 4 9 1 6.5334 6 15 8 7 1 
5.333 5 3 1 2 1 6.5556 6 9 5 4 1 
5.3636 5 11 4 7 1 6.5833 6 12 7 5 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 7 4 1 
5.4375 5 16 7 9 1 6.6667 6 3 2 1 1 
5.4546 5 11 5 6 1 6.6923 6 13 9 4 1 
5.5 5 2 1 1 1 6.7143 6 7 5 2 1 
5.5385 5 13 7 6 1 6.75 6 4 3 1 1 
5.5556 5 9 5 4 1 6.7778 6 9 7 2 1 
5.5714 5 7 4 3 1 6.8 6 5 4 1 1 
5.6 5 5 3 2 1 6.8334 6 6 5 1 1 
5.625 5 8 5 3 1 6.8572 6 7 6 1 1 
5.6429 5 14 9 5 1 6.8889 6 9 8 1 1 
5.6667 5 3 2 1 1 6.909 6 11 10 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 1 0 1 
5.7692 5 13 10 3 1 7.0625 7 16 1 15 1 
5.7857 ~ 14 11 3 1 7.0833 7 12 1 11 1 
5.8182 5 11 9 2 1 7.1 7 10 1 9 1 
5.8461 5 13 11 2 1 7.125 7 8 1 7 1 
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Table 1-1 Relation between Horizontal Resolution Conversion Ratio ({3) and 
Parameters (4) 

S k 
Q, 

HRCM S k 
Q, 

HRCM m 
'1 ' '0' m 

'1 ' '0' 
7.1429 7 7 1 6 1 
7.1667 7 6 1 5 1 
7.1875 7 16 3 13 1 
7.2143 7 14 3 11 1 
7.25 7 4 1 3 1 
7.2727 7 11 3 8 1 
7.3 7 10 3 7 1 
7.3333 7 3 1 2 1 
7.375 7 8 3 5 1 
7.4 7 5 2 3 1 
7.4286 7 7 3 4 1 
7.4445 7 9 4 5 1 
7.4615 7 13 6 7 1 
7.5 7 2 1 1 1 
7.5385 7 13 7 6 1 
7.5625 7 16 9 7 1 
7.5833 7 12 7 5 1 
7.6154 7 13 8 5 1 
7.6364 7 11 7 4 1 
7.6666 7 3 2 1 1 
7.6923 7 13 9 4 1 
7.7143 7 7 5 2 1 
7.7334 7 15 11 4 1 
7.7692 7 13 10 3 1 
7.8 7 5 4 1 1 
7.8333 7 6 5 1 1 
7.8571 7 7 6 1 1 
7.875 7 8 7 1 1 
7.9 7 10 9 1 1 
7.9231 7 13 12 1 1 
7.9336 7 15 14 1 1 
8.0 7 1 1 0 1 
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