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VS' 

IP90C51 
processing 

area 
definition 
IMBCil1 

Timing 
control 

IP90C51 
sketch 
control 

IMBC#2 

Frame memory 
1024 x 1024 

OUTOO' 
-07' 

�~�-�-�-�-�I�-�- SRST' 
�~�-�.�-�-�r�-�-�.�-�-�-�'�-�-�~�-�-�~� 

SAOO- MfR' MWR' 
Note: An asterisk (') 
following a signal name 
indicates inverse logic. 07 SOOO-

07 GST' MEN' MRO' 

Figure 5. Block Diagram 

(3) Image Data Reduction by Averaging 
Processor 

The core of the IP90MD15 module is Sumitomo 
Industries' IP90C15 LSI chip. The IP90MD15 
provides a variable compression ratio of 1/2, 
1/4,1/8, or 1/16, as well as variable settings 
for processing frame count and interval frame 
COtmt. 

Whenever a compressed image is smaller than 
the assigned tiling size, the module fills the 
remaining area with the gradient value O. 
(For more information, see Table 1, the 
explanation of tiling in item (4), the 
explanation of processing modes in item (5), 
and Figure 7.) 

(4) Tiling 

Compressed images can be placed in a tiling 
array in internal frame memory (1024 x 1024 
pixels). The host computer controls the point 
of origin and the direction (vertical or 
horizontal) of tiling. Processed images can 
also be placed in the same tiling location. 
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Figure 8 shows.examples of tiling arrays, and 
Table 1 lists image sizes used in tiling. When 
a processing area of 1024 x 1024 pixels is 
compressed to 1/4 size, the size of the image in 
a tiling array is 256 x 256 pixels, and a total of 
16 frames of average-value compressed images 
can be placed in the array. The point of origin 
can be any point from (0, 0) to (3, 3). 

The minimum image size for tiling is 64 x 64 
pixels. In some cases, image data reduction by 
averaging can produce images that are 
smaller than 64 x 64 pixels (such as 32 x 32 
pixels), in which case the result is placed 
starting in the upper left comer of a 64 x 64 
pixel area for tiling, and part of the tiling 
area is undefined (see Figure 6). 



64 

o Image after 
reduction 

64 0 Undefined area 

o Data previously 
placed in frame 
memory 

Figure 6. Internal Frame Memory Array When 
the Result of Image Data Reduction is Smaller 

Than 64 x 64 Pixels 

(5) Processing Modes 

Image data reduction can be applied to a 
frame count of 1 to 64 frames. Also, a number of 
frames can be skipped between processed 
frames, as specified by an interval frame count 
of 0 to 1023 frames. 

The IP90MD15 can operate either in "one-time 
mode," in which processing stops 
automatically after a designated number of 
frames, or in "loopback mode," in which 
processing continues as described above until 
the host computer sends a stop command. The 
processing time required (using an interval 
frame count of 0 frames) is equal to the frame 
count plus one (see Figure 9). 

(6) Simple Enlargement Processing 

The IP90MD15 performs simple enlargement 
processing by replicating pixel data along the 
horizontal or vertical axis, with the number 
of replications corresponding to the 
enlargement ratio (this is the zero-order hold 
method). An internal delay factor of one 
horizontal line is applied so that a line of 
horizontal pixel data can be replicated next to 
its original position. This process begins at the 
upper left comer of the processing area, and 
operates using an enlargement factor of 2, 4, 8, 
or 16. If the resulting image is smaller than 
the module's internal frame memory, the 
remaining area is filled in with gradient 
value O. 
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If the resulting image is larger than the 
internal frame memory, the excess portions of 
the image cannot be stored or displayed (see 
Table 1 and Figure 10). 

(7) Image Output Control Block 

The processed image is output to the image bus 
with a width of 8 bits, in three-state output 
with independently controlled connection 
status, and with inverted signal logic. 

(8) Timing Control Block 

The timing control block is the point of entry 
for the pixel clocks (ICLK1 and ICLK2), 
horizontal synchronization signal (HS*), and 
vertical synchronization signal (VS*). 

At frequencies higher than 20 MHz, a two­
phase clock input is created using both pixel 
clocks ICLK1 and ICLK2. When the pixel 
clock frequency is 20 MHz or lower, only 
ICLK1 is used. 

(9) Host Interface Block 

The host interface block contains the interface 
for the computer that controls the IP90MD15 
module. 

The data bus (SDOO-07) and the address bus 
(SAOO-07) are both 8 bits wide. The MWR* 
and the MRD* signals control write and read 
operations, respectively. The M/R* signal at 
low level controls memory / register access. 

(a) ID Number Reading 

The GST* signal outputs the IP90MD15's 8-bit 
ID number (10h) to the data bus. 

(b) System Reset 

The SRST* signal resets all registers in the 
module to OOh. 



Area processed Compression ratio Tiled image size Enlargement ratio 

1024 x 1024 1/2 512x512 
through 1/4 256 x 256 
513 x 513 1/8 128 x 128 

1/16 64x64 
512x512 1/2 256 x 256 x2 
through 1/4 128 x 128 
257 x 257 1/8 64x64 through 

1/16 64 x 64* 
256 x 256 1/2 128 x 128 x16 
through 1/4 64x64 
129 x 129 1/8 64 x 64* 
128 x 128 1/2 64x64 

through 65 x 65 1/4 64x 64* 
64 x 64 or less 1/2 64x 64* 

* See description of tiling in section (4). 

Table 1. Image Data Reduction by Averaging/Simple Enlargement Ratios 

1024 

1024 

(x. y) X 

v{rEJ 
'-~ 

1024 

IZZZI Assigned gradient value 0 

Xln < T or Yin < T 
• T: Tiling size (see table 1) 
• n: Compression ratio 

Figure 7. Example of Image Data Reduction by Averaging 

1024 

~ 
(0,0) (1,0) (2,0) (3,0) CD ® ® <Ii CD CD 

(0,1) (1,1) (2,1) (3,1) CD CD IV CD ® CD 

(0,2) (1,2) (2,2) (3,2) ® ® @ @ ® IV 

(o,a) (1,3) (2,3) (3,3) @ ® @j @j <Ii CD 

® @j 

® ® 

@ @j 

@ ® 

Tiling image size 256 x 256 Horizontal tiling (example) Vertical tiling (example) 

Figure 8. Examples of Tiling Arrays 
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CD 
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Frame lime axis 

1···················1 1···················1 

No. of frame processed 

Processed image placed 
in frame memory 
Unprocessed frames 

'" Start 

~ 
CD 
H 

(Sample system settings) 
• processing area: 
• compression ratio: 
• processing frame count: 
• interval frame count: 

1024 x 1024 
1/4 
16 
3 

End 

(A): Processing in One-Time Mode (Example) 

3 4 

(j) 
H 

o 
H 

10 11 12 13 

CD 
H 

44 45 46 47 

@ 
H 

Input frame number 
Frame time axis 

1····················1 1····················1 1···················1 ~......... ········1 I············ 

No. of frame processed 

Processed image placed 
in frame memory 
Unprocessed frames 

Start 

cy.-p-

---
---

® 

Loopback (return to start) \--'1--1 

(Sample system settings) 
• processing area: 
• compression ratio: 
• processing frame count: 
• interval frame count 

1024 x 1024 
1/4 
16 
3 

*1: Loopback mode requires two frames 
regardless of system settings. 

(B): Processing in Loopback Mode (Example) 

CD ® cy.-
~ 

---c--"" I, 
~ 

~ 

p-

® 

• In example (A), processing ends once the processing frame count is reached. 
• In example (8), processing of the designated processing frame count repeats 

until a stop signal is received from the host computer. 
• Frames 1 through 16 are the frames input to the IP90M015 for processing, 

and frames l' through 16' are the processed images placed in the tiling array 
in frame memory. 

• (C) is an example showing placement of the results of example (A) in internal 
frame memory in a horizontal tiling array from l' 2' 3' through 16'. 

(C): Sample Tiling Array in 
One-Time Mode (see A) 

(D): Sample Tiling Array in 
Loopback Mode (see B) 

• (0) is an example showing placement of the results of example (8) in internal 
frame memory in a repeating horizontal tiling array from l' 2' 3' through 16', 
then again l' 2' 3' through 16', l' ... etc. 

1024 

Figure 9. Examples of Processing Modes 

'--~ 
1024 

1024 

1024 

r::z::::I Data previously placed in frame memory 

nX < 1024 or nY < 1024 
• n: enlargement ratio 

Figure 10. Example of Simple Enlargement 
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PIN ASSIGNMENTS 
Table 1 lists the pin assignments for the IP90MD15 module. Signal pins are divided between the 
image system (Table 2A) and control system (Table 2B), having three and two external connectors, 
respectively. These pin assignments conform to SIDIP standards. 

Signal Connector Pin No. Function I/O 

ICLKI CNID 12 Image clock 1 I 

ICLK2 CNID 14 Image clock 2 I 

HS* CNID 8 Horizontal synchronization signal I 

VS* CNID 10 Vertical synchronization signal I 

INOO* CNlC 2 Input image data bus (Bit 0) I 

INOl* CNlC 17 Input image data bus (Bit 1) I 

IN02* CNIC 3 Input image data bus (Bit 2) I 

IN03* CNIC 18 Input image data bus (Bit 3) I 

IN04* CNIC 4 Input image data bus (Bit 4) I 

IN05* CNIC 19 Input image data bus (Bit 5) I 

IN06* CNIC 5 Input image data bus (Bit 6) I 

IN07* CNlC 20 Input image data bus (Bit 7) I 

OUTOO* CNIC 12 Output image data bus (Bit 0) 0 

OUTOl* CNIC 27 Output image data bus (Bit 1) 0 

OUT02* CNIC 13 Output image data bus (Bit 2) 0 

OUT03* CNIC 28 Output image data bus (Bit 3) 0 

OUT04* CNIC 14 Output image data bus (Bit 4) 0 

OUT05* CNIC 29 Output image data bus (Bit 5) 0 

OUT06* CNIC 15 Output image data bus (Bit 6) 0 

OUT07* CNIC 30 Output image data bus (Bit 7) 0 

10EL* CNIE 2 Image bus output enable (lower) I 

Table 2A. Image System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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Signal Connector Pin No. Function I/O 

SDOO CNIA 3 Control data bus (Bit 0) I/O 

SDOI CNIA 18 Control data bus (Bit 1) I/O 

SD02 CNIA 4 Control data bus (Bit 2) I/O 

SD03 CNIA 19 Control data bus (Bit 3) I/O 

SD04 CNIA 5 Control data bus (Bit 4) I/O 

SD05 CNIA 20 Control data bus (Bit 5) I/O 

SD06 CNIA 6 Control data bus (Bit 6) I/O 

SD07 CNIA 21 Control data bus (Bit 7) I/O 

SAOO CNIB 17 Control address bus (Bit 0) I 

SAOI CNIB 3 Control address bus (Bit 1) I 

. SA02 CNIB 18 Control address bus (Bit 2) I 

SA03 CNIB 4 Control address bus (Bit 3) I 

SA04 CNIB 19 Control address bus (Bit 4) I 

SA05 CNIB 5 Control address bus (Bit 5) I 

SA06 CN1B 20 Control address bus (Bit 6) I 

SA07 CN1B 6 Control address bus (Bit 7) I 

MEN* CN1A 14 Module enable I 

M/R* CNlB 25 Memory / register I 

MRD* CN1B 27 Read signal I 

MWR* CN1B 12 Write signal I 

GST* CN1A 29 ID read signal I 

SRST* CN1B 28 System reset I 

Table 2B. Control System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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MECHANICAL DIMENSIONS 
Figure 11 shows the IP90MD15's board size and signal pin connector locations. The size and 
locations conform to SIDIP standards. 

.0 

Notes 

1----------90.80--------~ 

1-------61.80-----~ 

1------52.80------1 

2.20 
(2 places) 

Note 1 Note 2 

Component side 

Note 3 Note 2 
2.20 

26.50 
1---- 41.00 -------I 

1------52.80 ------I 
1-------61.80-----~ 

1--------76.30-----------1 
1---------90.80 ----------1 

Figure 11. Board Size and Connector Positions 

1.6 

Components Components 
mounted on mounted on 
component solder 

side 

I 
max 4.6 max 2.2 

" ~ 
Q) "E 
~ ~~ E 
Q) ~ m c: 

Q) '" 8- :!;leo 
E 

o~ 

8 
en 

Units: mm 

1: The IP90MD15 module has no connectors 
CN2A, CN2C, or CN2D. 

connectors (no electrical function) to hold 
the board in position. 

2: The module board uses these two 
connectors (CN2B, CN2E) as dummy 

P-IO 

3: The IP90MD15 module has no hole at this 
position. 



Additional Information 
1: Connectors: J apan Aviation Electronics 

Industry, Limited IL-WX-30PB-VF84-B 
(Mating connector: Japan Aviation 
Electronics Industry, Limited 
IL-WX-30SB-VF-B) 

2: Connector pin number assignments: 

16-30 
component side: c=J -: #1 pin mark 

1-15 

P-ll 

3: Connectors to be mounted on the soldered 
surface. 

4: To conform to specifications for module 
external shape (double-wide). 

5: Connector position measurements are to 
the center of the connector. 
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SIDIP Rank Value Filter Module 
IP90MD20 

FEATURES AND FUNCTIONS 
High-speed rank value filter processor 
module built around a rank value filter 
processor LSI (IP90C20) core 

Compatible with the SIDIP (Standard 
Interface for Digital Image Processing) 
interface proposed by Sumitomo Metal 
Industries 

Maximum pixel clock frequency of 25 
MHz 

• Maximum processing area of 2048 
(horizontal) x 4095 (vertical) pixels 

Rank Value filter processing 
characteristics identical to those of the 
IP90C20 LSI 

Maximum/ median/ minimum filter 
processing for nine (3 x 3) local areas 
(median filter can be applied to 1 x 3 or 
3 x 1 local areas) 

• 8-bit input image data width 

Enables binary conversion within module 

• 8-bit output image data width 

Module ID can be read out 

• Operates on single 5V power source 

• All terminal signals at TTL level 

• Module size 48.8 x 127.0 mm (SIDIP 
single-wide size) 

APPLICATIONS 
• Noise reduction, expansion, compression 

• General image-processing devices 

Built-in image-processing devices for 
factory automation (FA) equipment 

• Built-in image-processing devices for 
office automation (OA) equipment 
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PRODUCT OVERVIEW 
The core of the IP90MD20 rank value filter 
processor module is the LSI (IP90C20) rank 
value filter processor, from Sumitomo Metal 
Industries. Additional peripheral circuits 
are added to the processor to form a board 
designed exclusively for rank value filter 
processing. The module also features a bus 
architecture compatible with the SIDIP 
standards proposed by Sumitomo Metal 
Industries, and thereby provides a common 
bus interface with other image-processing 
modules in the same series. 

The IP90MD20 performs rank value filter 
processing in exactly the same manner as the 
IP90C20 core. Maximum, median and 
minimum values set by the host computer are 
outputted at high speed concurrently with 
throughput at the input image frequency. 
(See the technical documentation for the 
IP90C20 for information on rank value filter 
processing algorithms.) 

The IP90MD20 receives data from the raster 
image of a grayscale (8-bit) image, which 
enters the system accompanied by a 
synchronizing pixel clock signal and the 
horizontal and vertical synchronization 
signals from the image. The IP90MD20 then 
performs rank value filter processing and 
outputs the result using the same pixel clock 
and horizontal and vertical synchronization 
signals as the input image. (See the 
description of the IP90MD20 operation on 
the next page for a description of the input 
and output images.) 

The maximum image size for processing is 
2048 pixels horizontally by 4095 pixels 
vertically. The maximum clock frequency is 
25 MHz. 



Although the IP90MD20 is a rank value filter 
processing module, the image input block 
includes a Sumitomo Metal Industries image 
data bus controller IP90C51: which can 
generate binary or ternary output. When the 
host computer sets the threshold values and 
the IP90C20 to the transparent mode, the 
IP90MD20 outputs the binary or ternary 
image from an incoming grayscale image. 

To facilitate system configuration, the 
IP90MD20 has a module ID that can be read 
by the host computer to determine whether 
the IP90MD20 is present in the system, or as 
an identifier for automatic system 
configuration. 

The IP90MD20 replaces bulky hardware 
processing devices and slow, outdated 
software processes, and provides easy rank 
filter processing through compact, high-speed 
hardware. The IP90MD20 can be used in 
general image-processing devices, 
particularly built-in image processing 
components in FA applications requiring high­
speed processing, as well as in office 
equipment such as copiers and facsimiles. 

STRUCTURE AND OPERATION 

(1) Input/Output Images 

The IP90MD20 can handle either binary­
coded or 8-bit grayscale raster images (non­
interleaved). The minimum system required 
for the IP90MD20 to perform rank value 
filtering includes pixel clocks synchronized 
with the pixels that make up the raster 
image, as well as the horizontal and vertical 
synchronization Signals necessary to structure 
the raster image (see Figure 1). The 
horizontal and vertical synchronization 
signals are synchronized by the pixel clock, 
and must have the width of one cycle of the 
inverse logic pulse as changed by the rise of 
the pixel clock. 
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Rasters 
synchronized by vertical 

synchronization signal 

Synchronized by horizontal 
synchronization signal 

Figure 1. Definition of Image Area 
for Processing 

The IP90MD20 can process only the area 
defined by the vertical and horizontal 
synchronization signals, represented by the 
shaded rectangular area in Figure 1. The size 
and position of this area can be controlled 
from the host computer. In addition, areas 
outside this designated area can be considered 
background and processed in gradients (0-255) 
controlled from the host computer. 

The output image is a filtered raster image, as 
is the input image. The pixel clock and the 
horizontal and vertical synchronization 
signals for the output image are the same as 
for the input image. However, the internal 
delay factor causes the output image to be 
delayed by 16 pixels on the horizontal axis, 
and by one line on the vertical axis. 

Figure 2 shows an example of an actual 
application. 

d Pixel clock 
/ ~Horizontal synch. signal 77-Vertical synch. signal 

Frame IP90 Frame 
memory MD20 memory 

1 Image Image 2 
data L-_-.-J data 

S "bus bus F"I d " ource Image I tere Image 

Figure 2. Sample Application 
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(core) 

SRST* 

GST* MEN* MRD* 
SAOO- MfR* MWR* 

Figure 3. Block Diagram 

(2) Image Input Block 

Figure 3 shows a block diagram of the 
IP90MD20. (Note: an asterisk [*] following a 
signal name indicates inverse logic.) 

Inverted image data is input at the input 
image bus (located at INOO-IN07). At the 
input block this data is inverted again, the 
previously described designation of the 
processing area takes place, and, if binary 
processing is used, 8-bit grayscale data is 
converted to binary data. Binary data is 
converted to 8-bit logic using the values OOh 
for [0] and FFh for [1]. Note that, because the 
bus carries values that are inverted for 
processing, data entering the module appears 
in the bus as FFh for [0] and OOh for [1]. 

(3) IH Line Delay 

Rank value filter processing in the IP90MD20 
requires three successive lines of horizontal 
image data. Because incoming image data 
enters in ranks of one line at a time, the 
module meets the processing requirement by 
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applying a line delay of one horizontal line, 
in two iterations. 

(4) Core Block 

The rank value filter LSI (IP90C20) is used in 
its normal role, performing the necessary 
functions for rank value filter processing. 

(5) Image Output Control Block 

Following rank value filter processing, the 
image is output to the image bus with a width 
of 8 bits, and with signal logic still inverted. 
The output signal is in three states, enabling 
control over the connection. 

(6) Timing Control Block 

This block is the point of entry for the pixel 
clocks (ICLKl, ICLK2), horizontal 
synchronization signal (HS*), and vertical 
synchronization signal (VS*). 

When the pixel clock frequency is higher than 
20 MHz, both ICLKI and ICLK2 are used. 
When the frequency is 20 MHz or lower, only 
ICLKI is used. 

• I 

00>3 
N;::l"1j 
0<0 0 :=>::s 
o~ .... 
~~,; - "" 



PIN ASSIGNMENTS 
(7) Host Interface Block 

The host interface provides control over the 
JP90MD20. Its data bus (SDOO-07) is 8 bits 
wide, and its address bus (SAOD-ll) is 12 bits 
wide. Write operations are controlled by the 
MWR* signal, and read operations by the 
MRD* signal. The registers on the IP90MD20 
are write-only, and they are accessed by the 
MfR* signal. 

Table 1 lists the pin assignments for the 
IP90MD20. Signal pins are divided between 
the image system and control system, having 
three and two external connectors, 
respectively. These signal pin assignments 
conform to SIDIP standards. 

Table lA lists the signal pin assignments for 
the image system, and Table IB lists signal 
pin assignments for the control system. 

a) ID Number Reading 

The GST* signal outputs the IP90MD20's ID 
number (08h) through the data bus. 

MECHANICAL DIMENSIONS 

b) System Reset 

The SRST* signal causes a hardware reset, 
which returns all registers on the module to 
OOh. 

Figure 4 shows the board size and signal pin 
connector locations. The board size and 
connector positions conform to SIDIP 
standards. 

Signal Connector Pin No. Function I/O 

ICLKI CNlD 12 Image clock 1 I 

ICLK2 CNlD 14 Image clock 2 I 

HS* CNlD 8 Horizontal synchronization signal I 

VS* CNlD 10 Vertical synchronization signal I 

INOO* CNIC 2 Input image data bus (Bit 0) I 

INOl* CNlC 17 Input image data bus (Bit 1) I 

IN02* CNlC 3 Input image data bus (Bit 2) I 

IN03* CNIC 18 Input image data bus (Bit 3) I 

IN04* CNIC 4 Input image data bus (Bit 4) I 

INOS* CNIC 19 Input image data bus (Bit S) I 

IN06* CNIC S Input image data bus (Bit 6) I 

IN07* CNIC 20 Input image data bus (Bit 7) I 

OUTOO* CNlC 12 Output image data bus (Bit 0) 0 

OUTOl* CNIC 27 Output image data bus (Bit 1) 0 

OUT02* CNIC 13 Output image data bus (Bit 2) 0 

OUT03* CNlC 28 Output image data bus (Bit 3) 0 

OUT04* CNIC 14 Output image data bus (Bit 4) 0 

OUTOS* CNIC 29 Output image data bus (Bit 5) 0 

OUT06* CNIC 15 Output image data bus (Bit 6) 0 

OUT07* CNIC 30 Output image data bus (Bit 7) 0 

JOEL* CN1E 2 Image bus output enable (lower) I 

Table 1A. Image System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 

Q-4 



Signal Connector Pin No. Function I/O 

SDOO CN1A 3 Control data bus (Bit 0) I/O 

SD01 CN1A 18 Control data bus (Bit 1) I/O 

SD02 CNIA 4 Control data bus (Bit 2) I/O 

SD03 CN1A 19 Control data bus (Bit 3) I/O 

SD04 CN1A 5 Control data bus (Bit 4) I/O 

SD05 CN1A 20 Control data bus (Bit 5) I/O 

SD06 CN1A 6 Control data bus (Bit 6) I/O 

SD07 CN1A 21 Control data bus (Bit 7) I/O 

SAO a CN1B 17 Control address bus (Bit 0) I 

SA01 CNlB 3 Control address bus (Bit 1) I 

SA02 CNIB 18 Control address bus (Bit 2) I 

SA03 CN1B 4 Control address bus (Bit 3) I 

SA04 CN1B 19 Control address bus (Bit 4) I 

SA05 CN1B 5 Control address bus (Bit 5) I 

SA06 CN1B 20 Control address bus (Bit 6) I 

SA07 CN1B 6 Control address bus (Bit 7) I 

SA08 CN1B 21 Control address bus (Bit 8) I 

SA09 CN1B 7 Control address bus (Bit 9) I 

SAlO CNIB 22 Control address bus (Bit 10) I 

SAIl CN1B 8 Control address bus (Bit 11) I 

MEN* CNIA 14 Module enable I 

M/R* CN1B 25 Mell1ory/register I 

MRD* CN1B 27 Read signal I 

MWR* CN1B 12 Write signal I 

GST* CN1A 29 ID read signal I 

SRST* CN1B 28 Systell1 reset I 

Table lB. Control Systell1 Signal Pin Assignll1ents 
Note: An asterisk (*) follOWing a signal nallle indicates inverse logic. 
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Figure 4. Board Size and Connector Positions 

Notes 
1: Connectors: Japan Aviation Electronics 

Industry, Limited IL-WX-30PE-VFB4-B 
(Mating connector: Japan Aviation 
Electronics Industry, Limited 
IL-WX-30SB-VF-B) 

2: Connector pin nwnber assignments: 

16-30 L:J -: #1 pin mark 

1-15 

3: Connectors to be mounted on the soldered 
surface. 

4: To conform to specifications for module 
external shape (single-wide). 

5: Connector position measurements are to 
center of connector. 



SIDIP Image Processing Modules 

IP90MD25 
Spatial & Logical Filter Module 

Product Manual 

Ver. E 1.1 

• Sumitomo Metal Industries, Ltd. 





SIDIP Spatial & Logical Filter Module 
IP90MD25 

FEATURES AND FUNCTIONS 
• Compatible with the SIDIP (Standard 

Interface for Digital Image Processing) 
interface proposed by Sumitomo Metal 
Industries 

• High-speed filter built around an 
IP90C25 chip 

Broad internal computation range with 
no overflow 

• Binary processing capacity with on-board 
input signal 

• 3 x 3-pixel local area size 

• 8-bit input/ output image data width 

• 8-bit, encoded index value/addition 
constant 

• 0-8 bit output compensation shift 

Maximum processing area of 2048 
(horizontal) x 4095 (vertical) pixels 

• 25 MHz maximum operating frequency 

• Control software reference source list 

• Module ID can be read out 

• Operates on a single 5V power source 

• All terminal signal levels are TTL level 

• Module size 48.8 x 127.0 mm (SIDIP 
single-wide size) 

APPLICATIONS 
• Built-in image-processing devices for 

factory automation (FA) equipment 

• Built-in image-processing devices for 
office automation (OA) equipment 

• Dynamic image-processing devices 

• Option board for general image­
processing devices 

• IP90C25, IP90C51 evaluation 

R-1 

PRODUCT OVERVIEW 
The core of the IP90MD25 spatial and 
logical processing module is the Sumitomo 
Metal Industries IP90C25 spatial and logical 
filter LSI (large scale integration) chip. This 
module is compatible with the SIDIP 
standard interface for digital image 
processing proposed by Sumitomo Metal 
Industries, and can perform spatial and 
logical filter processing of 3 x 3-pixel local 
areas at pixel clock speeds of up to 25 MHz. 

The module has two basic operating modes: 

• A spatial filtering mode for processing 
8-bit grayscale images using a 
programmable filter coefficient. (The 
filter's value is expressed in 8-bit, 
2-complement format.) 

• A logical filtering mode for processing 
binary images using user-defined logical 
expressions. These expressions are 
designated by writing truth tables into a 
look-up table (LUT), which allows new 
filters to be created by rewriting the 
LUT. 

(For further details about filter processing, 
refer to the technical documentation for the 
IP90C25 chip.) 

The functions provided by the IP90MD25 
module were previously only available by 
using bulky equipment. In contrast, the 
48.8 x 127.0-mm (SIDIP single-size) module is 
designed for use as an add-on daughter 
board, and need only be connected to a CPU 
bus for control signals and to digital image 
input! output terminals to provide real-time 
spatial and logical filtering. 

The SIDIP module series features a base 
board with connections for VME, ISA, and 
other interfaces. These allow individual 
SIDIP add-on modules to be connected as 
daughter boards for easy configuration of 
image processing systems. 



STRUCTURE AND OPERATION 

(1) Input/Output wages 

The IP90MD25 module can handle either 
binary-coded or 8-bit grayscale raster images 
(non-interleaved). The minimum system 
required for the IP90MD25 to perform spatial 
and logical filtering includes a pixel clock 
synchronized with the pixels that make up 
the raster image, as well as the horizontal 
and vertical synchronization signals necessary 
to construct the raster image (see Figure 1). 
These synchronization signals are 
synchronized with the pixel clock, and must 
have the width of one cycle of the inverse 
logic pulse as changed by the rise of the pixel 
clock. 

Synchronized by vertical 
synchronization 

Synchronized by horizontal 
synchronization signal 

Figure 1. Definition of Image Area for 
Processing 
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The IP90MD25 module can process only the 
area defined by the. vertical and horizontal 
synchronization signals, represented by the 
shaded area in Figure 1. The size and position 
of this area can be controlled from the host 
computer. In addition, areas outside this area 
can be considered background and processed in 
gradients (0-255) designated by the host 
computer. 

The output image is a filtered raster image, as 
is the input image. At this point, the pixel 
clocks and the horizontal and vertical 
synchronization signals are the same as for 
the input image. However, the internal delay 
factor delays the output image by 15 to 39 rows 
relative to the input image, depending on the 
operating mode. 

Figure 2 shows an example of an actual 
application. 

Pixel clock 

W-~Horizontal synch. signal 
/ hVertical synch. signal 

----' 

Image Image 
data data 

Source bus bus 
image 

memory 
2 

Filtered 
image 

Figure 2. Sample Application 
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Figure 3. Block Diagram 

(2) Image Input Block 

Figure 3 shows a block diagram of the 
IP90MD25 module. (Note: an asterisk [*] 
following a signal name indicates inverse 
logic.) 

Inverted image data is input at the input 
image bus (located at INOO-IN07). The input 
block inverts this data again, and also 
converts 8-bit grayscale data to binary data if 
binary processing is used. Binary data is 
converted to 8-bit logic using the values OOh 
for [0] and FFh for [1]. Note that because the 
bus carries values that are inverted for 
processing, data entering the module appears 
in the bus as FFh for [0] and OOh for [1]. 

(3) 1H Line Delay 

Rank filter processing in the IP90MD25 
requires three successive lines of horizontal 
image data. Because incoming image data 
enters in ranks of one line at a time, the 
module meets the processing requirement by 
applying a line delay of one horizontal line, 
in two iterations. 
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(4) Chip Block 

This is the block in which filter processing 
takes place. The spatial and logical filter LSI 
(IP90C25) performs the necessary functions for 
spatial and logical filter processing. 

(5) Image Output Control Block 

The filtered image is output to the image bus 
with a width of 8 bits, and with signal logic 
inverted. The output signal is in three states, 
enabling connection to tri-state buses in other 
modules. 

(6) Timing Control Block 

The timing control block is the point of entry 
for the two pixel clock signals (ICLK1, 
ICLK2), the horizontal synchronization 
signal (HS*), and the vertical 
synchronization signal (VS*). 

When the pixel clock frequency is 20 MHz or 
lower, only ICLKl is used. When the 
frequency is higher than 20 MHz, a two-phase 
clock input is created using both ICLK1 and 
ICLK2. 



(7) Host Interface Block b) System Reset 
The host interface block contains the interface 
for the host computer that controls the 
operation of the IP90MD2S module. Its data 
bus (SDOO-07) is 8 bits wide, and its address 
bus (SAOO-Il) is 12 bits wide. The MWR* and 
MRD* signals control write and read 
operations, respectively. The MjR' signal 
controls memory j register access in accordance 
with SIDIP standards, although the 
IP90MD2S module contains no memory units. 

The SRST* signal causes a hardware reset, 
and must be executed every hardware startup. 

(8) Other 

a) ID Number Reading 

PIN ASSIGNMENTS 
Table 1 lists the pin assignments for the 
IP90MD2S. Signal pins are divided between 
the image system (Table lA) and control 
system (Table 1B), having three and two 
external connectors, respectively. These pin 
assignments conform to SIDIP standards. 

MECHANICAL DIMENSIONS 

The GST' signal outputs the IP90MD2S's ID 
number (OCh) through the data bus. 

Figure 4 shows the board size and signal pin 
connector locations. The size and locations 
conform to SIDIP standards. 

Signal Connector Pin No. Function I/O 

ICLK1 CNlD 12 Image clock 1 I 

ICLK2 CN1D 14 Image clock 2 I 

HS* CNlD 8 Horizontal synchronization signal I 

VS* CN1D 10 Vertical synchronization signal I 

INOO' CN1C 2 Input image data bus (Bit 0) I 

IN01* CN1C 17 Input im~e data bus (Bit 1) I 

IN02' CN1C 3 Input image data bus (Bit 2) I 

IN03* CNIC 18 Inp_ut image data bus (Bit 3) I 

IN04' CN1C 4 Input image data bus (Bit 4) I 

INOS* CN1C 19 Input image data bus (Bit S) I 

IN06' CN1C 5 Input image data bus (Bit 6) I 

IN07' CNlC 20 Input image data bus (Bit 7) I 

OUT08* CNlD 2 Output image data bus (Bit 0) 0 

OUT09' CNlD 17 Output image data bus (Bit 1) 0 

OUTlO' CNlD 3 Output image data bus (Bit 2) 0 

OUTIl * CNlD 18 Output image data bus (Bit 3) 0 

OUTl2* CNlD 4 Output image data bus (Bit 4) 0 

OUTl3' CNlD 19 Output image data bus (Bit S) 0 

OUTl4' CNlD 5 Output image data bus (Bit 6) 0 

OUTlS' CNlD 20 Output image data bus (Bit 7) 0 

IOEL' CN1E 2 Image bus output enable (lower) I 

Table 1A. Image System Signal Pin Assignments 
Note: An asterisk (.) following a signal name indicates inverse logic. 
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Signal Connector Pin No. Function 110 

SDOO CNIA 3 Control data bus (Bit 0) I/O 

SDOI CNIA 18 Control data bus (Bit 1) I/O 

SD02 CNIA 4 Control data bus (Bit 2) I/O 

SD03 CNIA 19 Control data bus (Bit 3) I/O 

SD04 CNIA 5 Control data bus (Bit 4) I/O 

SD05 CNIA 20 Control data bus (Bit 5) I/O 

SD06 CNIA 6 Control data bus (Bit 6) I/O 

SD07 CNIA 21 Control data bus (Bit 7) I/O 

SAOO CNlB 17 Control address bus (Bit 0) I 

SAOI CNIB 3 Control address bus (Bit 1) I 

SA02 CNIB 18 Control address bus (Bit 2) I 

SA03 CNIB 4 Control address bus (Bit 3) I 

SA04 CNlB 19 Control address bus (Bit 4) I 

SA05 CNIB 5 Control address bus (Bit 5) I 

SA06 CNIB 20 Control address bus (Bit 6) I 

SA07 CNlB 6 Control address bus (Bit 7) I 

SA08 CNlB 21 Control address bus (Bit 8) I 

SA09 CNlB 7 Control address bus (Bit 9) I 

SAlO CNIB 22 Control address bus (Bit 10) I 

SAIl CNlB 8 Control address bus (Bit 11) I 

MEN* CNIA 14 Module enable I 

M/R* CNIB 25 Memory / register I 

MRD* CNIB 27 Read signal I 

MWR* CNIB 12 Write signal I 

GST* CNIA 29 ID read signal I 

SRST* CNlB 28 System reset I 

Table IB. Control System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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Figure 4. Board Size and Connector Positions 

Notes 
1: Connectors: Japan Aviation Electronics 

Industry, Limited IL-WX-30PB-VF84-B 
(Mating connector: Japan Aviation 
Electronics Industry, Limited 
IL-WX-30SB-VF-B) 
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2: Connector pin n~ assignments: 

16-30 

c=J e:#1pinmark 
1-15 

3: Connectors to be mounted on the soldered 
surface. 

4: To conform to specifications for module 
external shape (single-wide). 
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SIDIP Histogram I Projection Module 
IP90MD81/01/05 

FEATURES AND FUNCTIONS 
• Compatible with the SIDIP (Standard 

Interface for Digital Image Processing) 
interface proposed by Sumitomo Metal 
Industries 

• Module size 48.8 x 127.0 mm (SIDIP 
single-wide size) 

Operates on single 5V power source 

• All terminal signal levels are TTL level 

• Compatible with 8- and 16-bit CPU 
busses 

• Module ID can be read out 

Histogram Unit 
• Histogram processing of 8-bit grayscale 

image data 

• Maximum histogram processing area of 
1023 x 1023 pixels 

• Vertical and horizontal processing area 
dimensions can be programmed 
independently 

• One-shot clearing of histogram data 

• Pixel clock frequency range of 5 to 25 
MHz 

Projection Unit 

• Projection processing of 8-bit grayscale 
image data 

• Simultaneous projection processing of 
vertical and horizontal dimensions 

• Vertical and horizontal processing area 
dimensions can be programmed 
independently 

• Maximum projection processing area of 
1024 x 1024 pixels 

• Pixel clock frequency range of 5 to 25 
MHz 

PRODUCT LINEUP 
The IP90MD81 module can perform both 
histogram and projection processing. It is also 
available in versions for histogram 
processing only (IP90MDOl) and for projection 
processing only (IP90MD05). 
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The IP90MD81/0l/05 series is available in 
different models based on the size of the 
maximum processing area, as shown in the 
table below. Unless otherwise specified, this 
manual describes model IP90MD81-1K. Other 
models are available only in mass-produced 
versions. 

Maximum processing 
area 

Histogram Projection 
processing processing 

IP90MD81-1K 1023 X 1023 1024 X 1024 

IP90MD81-512 1023 X 1023 512 X 512 

IP90MDOl 1023 X 1023 -
IP90MD05-1K - 1024 X 1024 

IP90MD05-512 - 512 X 512 

APPLICATIONS 
• Character-recognition or pattern­

recognition devices 

• General purpose image-processing devices 

• Built-in image-processing devices for 
factory automation (FA) equipment 

• Built-in image-processing devices for 
office automation (OA) equipment 

PRODUCT OVERVIEW 
The IP90MD81 histogram/projection 
processing module uses a core containing two 
chips from the Sumitomo Metal Industries 
image-processing LSI (large scale 
integration) series: the IP90C01 histogram­
processing LSI, and the IP90C05A projection­
processing LSI. The core also includes 
peripheral circuitry in a proprietary circuit 
board designed for histogram and projection 
processing. 



The module's bus architecture is compatible 
with the SIDIP standard interface for digital 
image processing proposed by Sumitomo Metal 
Industries, and includes bus interfaces for 
other image-processing modules. 

Histogram Processing 

The IP90MD81 performs histogram processing 
in the same way as the IP90COl chip. 

Histogram processing requires input of the 
pixels of the 8-bit grayscale raster image to be 
processed, together with the pixel clock and 
the horizontal and vertical synchronization 
signals synchronized with those pixels. All 
grayscale values are expressed in a 20-bit 
histogram. Grayscale histogram processing is 
done on the image bus in real time by the 
IMBC (image data bus controller IP90C51), 
which is located in the image input processing 
unit along with the IP90COl chip. 

The maximum area that can be processed is 
1023 horizontal pixels by 1023 vertical lines. 
The pixel clock operates at a maximum 
frequency of 25MHz. 

Figure 1(a). Original Image 

Figure 1 (b). Example of a Histogram of 
Distribution of Grayscale Values 

Projection Processing 

The IP90MD81 board includes four IP90C05A 
chips, and performs projection processing in 
the same way as the IP90C05A chip. 

Projection processing can be either Y-axis 
processing (of the sums of the grayscale values 
of each row), or X-axis processing (of the sums 
of the grayscale values of each column). 

Projection processing requires input of the 
pixels of the 8-bit grayscale raster image to be 
processed, along with the pixel clock and the 
horizontal and vertical synchronization 
signals synchronized with those pixels. 

The IP90MD81 module executes X-axis and Y­
axis projection processing on the image bus 
simultaneously and in real time by the IMBC 
(image data bus controller IP90C51), located 
in the image input processing unit with the 
IP90C05A chips. 

30.-----------------~--~~ 
20+----rr~----~--~ 

10+-~#a~~~~~~ 
O~aw~~Wll~~~ua~ 

Figure 2. Example of Character Recognition by 
Projection Processing 
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The maximum area that can be processed is 
1024 horizontal pixels by 1024 vertical lines. 
The pixel clock operates at a maximum 
frequency of 25 MHz. 

The IP90MD81 module has its own module ID, 
which can be read by the host computer for 
easier configuration of systems. This ID can be 
used to determine whether the IP90MD81 is 
present, or for automatic system configuration. 

The IP90MD81 module replaces previous low­
speed software processing systems and bulky 
hardware, providing a space-saving, high­
speed hardware device for easy histogram 
and projection processing. The module is 
designed for use in general-purpose image­
processing devices, and particularly for built­
in image processing devices in FA applications 
that require high processing speeds. It is also 
ideally suited for built-in systems in OA 
equipment such as copiers and fax machines. 

STRUCTURE AND OPERATION 

(1) Input/Output Images 

The IP90MD81 module can handle either 
binary-coded or 8-bit grayscale raster images 
(non-interleaved). The minimum system 
required for the IP90MD8l to perform 
histogram and projection processing includes a 
pixel clock synchronized with the pixels that 
make up the raster image, as well as the 
horizontal and vertical synchronization 
signals necessary to construct the raster image 
(see Figure 3). These signals are synchronized 
with the pixel clock, and must have the 
width of one cycle of the inverse logic pulse as 
changed by the rise of the pixel clock. 

The IP90MD81 module can process only the 
area defined by the vertical and horizontal 
synchronization signals, represented by the 
shaded area in Figure 3. The size and position 
of this area can be controlled from the host 
computer. In addition, areas outside this 
designated area can be considered background 
and processed in gradients (0-255) controlled 
from the host computer. 

Figure 4 shows an example of an actual 
application. 
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Synchronized by vertical 
synchronization signal 

Synchronized by horizontal 
synchronization signal 

Figure 3. Definition of Image Area for 
Processing 

Pixel clock 
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8 or 16 

CPU 
Image 
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Figure 4. Sample Application 
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(A): INCO'·INO?' selection occurs in IMBC#l, and INOS'·IN15' 
selection occurs in IMBC#2. 
(B): INCO'·INO?, selection occurs in both IMBC#l and IMBC#2. 
(C): INOS'·IN15' selection occurs in both IMBC#l and IMBC#2. 

Figure 5. Image Bus Selection 

(2) Image Input Block 

Figure 6 shows a block diagram of the 
IP90MD81 module. Figure 5 shows the flow of 
image input from the bus selector in Figure 6. 



Inverted image data is input at the input 
image bus (located at INOO-INI5). The input 
block inverts this data again, and also 
converts 8-bit grayscale data to binary data if 
binary processing is used. Binary data is 
converted to 8-bit logic using the values OOh 
for [0] and FFh for [1]. Note that because the 
bus carries values that are inverted for 
processing, data entering the module appears 
in the bus as FFh for [0] and OOh for [1]. 

(3) Histogram ProceSSing Block 

This block provides the necessary functions for 
histogram processing, using the IP90COI 
histogram-processing LSI chip. 

(4) Projection Processing Block 

This block provides the necessary functions for 
projection processing, using four IP90C05A 
histogram-processing LSI chips. The 
maximum processing area is 1024 x 1024 pixels. 
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(5) Timing Control Block 

The timing control block is the point of entry 
for the pixel clocks (ICLKI, ICLK2), the 
horizontal synchronization signal (HS*), and 
the vertical synchronization signal (VS*). 

The maximum pixel clock frequency handled 
by the IP90MD8I module is 25 MHz. At 
frequencies higher than 20 MHz, a two-phase 
clock input is created using both ICLKI and 
ICLK2. At frequencies of 20 MHz or lower, 
only ICLKI is used. 

(6) Host Interface Block 

The host interface block contains the interface 
for the host computer that controls the 
operation of the IP90MD8I module. The data 
bus (SDOO-I5) and the address bus (SAOO-I5) 
are 16 bits wide. An 8-bit data bus interface 
can also be used by using only the first 8 bits of 
the data bus (SDOO-07). 

HIST 
~ Histogram processing 

(lP90C01) 

PROJ 

~ Projection processing 

(IP90C05A) \ (I P90C05A)\ (IP90C05A) 
#1 #3 #4 
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#2 

* A 

• 
Host interface I 

~ ~ A~ 

Ir 

S008 MEN' MRO' M/R' INT' 

1 

SOOO 
-07 

-15 GST' BHE' 

Figure 6. Block Diagram 
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Write operations are controlled by the MEN* 
and MWR* signals, and read operations by 
the MEN* and MRD* signals. Register 
identification is controlled by the M/R* 
signal. 

PIN ASSIGNMENTS 
Table 1 lists the pin assignments for the 
IP90MD81. Signal pins are divided between 
the image system (Table lA) and control 
system (Table IB), having three and two 
external connectors, respectively. These pin 
assignments conform to SIDIP standards. 

a) 10 Number Reading 
The GST* signal outputs the IP90MD81's ID 
number (ICh) through the data bus. MECHANICAL DIMENSIONS 

b) System Reset 

The SRST* signal causes a hardware reset, 
which resets all module registers to OOh. 

Signal Connector Pin No. 

ICLKI CNID 12 

ICLK2 CNID 14 

HS* CNID 8 

VS* CNID 10 

INOO* CNIC 2 

INOl* CNIC 17 

IN02* CNIC 3 

IN03* CNIC 18 

IN04* CNIC 4 

IN05* CNIC 19 

IN06* CNIC 5 

IN07* CNIC 20 

IN08* CNIC 7 

IN09* CNIC 22 

INI0* CNIC 8 

INll* CNlC 23 

INI2* CNlC 9 

INI3* CNIC 24 

INI4* CNIC 10 

INI5* CNIC 25 

Figure 7 shows the board size and signal pin 
connector locations. The size and locations 
conform to SIDIP standards. 

Function 110 

Image clock 1 I 

Image clock 2 I 

Horizontal synchronization signal I 

Vertical synchronization signal I 

Input image data bus (Bit 0) I 

Input image data bus (Bit 1) I 

Input image data bus (Bit 2) I 

Input image data bus (Bit 3) I 

Input image data bus (Bit 4) I 

Input image data bus (Bit 5) I 

Input image data bus (Bit 6) I 

Input image data bus (Bit 7) I 

Input image data bus (Bit 8) I 

Input image data bus (Bit 9) I 

Input image data bus (Bit 10) I 

Input image data bus (Bit 11) I 

Input image data bus (Bit 12) I 

Input image data bus (Bit 13) I 

Input image data bus (Bit 14) I 

Input image data bus (Bit 15) I 

Table 1A. Image System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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Signal Connector Pin No. Function I/O 

SDOO CNIA 3 Control data bus (Bit 0) I/O 
SDOI CNIA 18 Control data bus (Bit 1) I/O 
SD02 CNIA 4 Control data bus (Bit 2) I/O 
SD03 CNIA 19 Control data bus (Bit 3) I/O 
SD04 CNIA 5 Control data bus (Bit 4) I/O 
SD05 CNIA 20 Control data bus (Bit 5) I/O 
SD06 CNIA 6 Control data bus (Bit 6) I/O 
SD07 CNIA 21 Control data bus (Bit 7) I/O 
SD08 CNIA 7 Control data bus (Bit 8) I/O 
SD09 CNIA 22 Control data bus (Bit 9) I/O 
SOlO CNIA 8 Control data bus (Bit 10) I/O 
SDII CNIA 23 Control data bus (Bit 11) I/O 
SD12 CNIA 9 Control data bus (Bit 12) I/O 
SDl3 CNIA 24 Control data bus (Bit 13) I/O 
SDl4 CNIA 10 Control data bus (Bit 14) I/O 
SOlS CNIA 25 Control data bus (Bit 15) I/O 
SAOO CNIB 17 Control address bus (Bit 0) I 
SAOI CNIB 3 Control address bus (Bit 1) I 
SA02 CNIB 18 Control address bus (Bit 2) I 
SA03 CNIB 4 Control address bus (Bit 3) I 
SA04 CNIB 19 Control address bus (Bit 4) I 
SA05 CNIB 5 Control address bus (Bit 5) I 
SA06 CNIB 20 Control address bus (Bit 6) I 
SA07 CNIB 6 Control address bus (Bit 7) I 
SA08 CNIB 21 Control address bus (Bit 8) I 
SA09 CNlB 7 Control address bus (Bit 9) I 
SAlO CNIB 22 Control address bus (Bit 10) I 

SAll CNIB 8 Control address bus (Bit 11) I 
SA12 CNIB 23 Control address bus (Bit 12) I 
SA13 CNIB 9 Control address bus (Bit 13) I 
SA14 CNIB 24 Control address bus (Bit 14) I 
SA15 CNIB 10 Control address bus (Bit 15) I 
BHE* CNIB 2 Control bus upper byte enable I 
INT* CNIA 27 Interrupt request signal 0 
MEN* CNIA 14 Module enable I 
M/R* CNIB 25 Memory/register I 
MRD* CNIB 27 Read signal I 

MWR* CNIB 12 Write signal I 
GST* CNIA 29 ID read signal I 
SRST* CNIB 28 System reset I 

Table 1 B. Control System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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3: Connectors to be mounted on the soldered 
surface. 

4: To conform to specifications for module 
external shape (single-wide). 

5: Connector position measurements are to 
the center of the connector. 
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SIDIP Frame Memory Module 
IP90MD100 

FEATURES AND FUNCTIONS 
• Compatible with the SIDIP (Standard 

Interface for Digital Image Processing) 
interface proposed by Sumitomo Metal 
Industries 

• Maximum pixel clock frequency of 25 MHz 

• Maximum input image area of 4095 x 4095 
pixels 

• Frame memory size of 1024 x 1024 x 8-bit x 
2 frames, or 2048 (horizontal) x 512 
(vertical) x 8-bit x 2 frames 

• Dual image bus systems for both input and 
output (four systems in all) 

• Frame memory space coordinates can be set 
at any location within the input/ output 
image space 

• Independent read/write window scanning 
in frame memory space 

• Supports read and write freeze functions 
with programmable freeze timing 

• Frame memory space can be accessed from 
host computer 

• 16-bit memory access to two memory 
frames 

• Compatible with 8-bit and 16-bit ISA 
busses 

• Module ID can be read out 

• Operates on a single 5-V power source 

• All terminal signal levels are TTL level 

• Module size of 48.8 x 127.0 mm (SIDIP 
single-width size) 
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APPLICATIONS 
• Expansion frame memory for image­

processing systems configured with 
Sumitomo Metal Industries base 
board/module components 

• Large-scale frame memory applications 

• Built-in frame memory for general image­
processing devices 

PRODUCT DESCRIPTION 
The IP90MD100 frame memory module is 
based on the SIDIP standard interface for 
digital image processing proposed by 
Sumitomo Metal Industries. The IP90MD100 
provides memory frame capacity for two 
frames of 1024 (horizontal) x 1024 (vertical) x 
8-bit images, or two frames of 2048 
(horizontal) x 512 (vertical) x 8-bit images. 
The module supports window scanning for 
high-speed transfer and processing, using 
separate read and write windows whose 
coordinates can be defined independently 
within each frame memory space. Each frame 
memory space also supports definition of 
input/ output image space using programmable 
coordinates. 

The IP90MD100 module has two independent 
SIDIP image bus systems for input and two for 
output. This allows simultaneous transfer of 
two streams of image data to and from both 
frame memory spaces through the image bus 
systems. 

The IP90MD100 supports independent freeze 
functions for reading and writing. It provides 
access to frame memory from a host computer 
for sequential access read and write functions. 



STRUCTURE AND OPERATION 

(1) Input/Output Images 

The IP90MD100 module can handle binary­
coded or 8-bit grayscale raster images (non­
interleaved). The IP90MDlOO requires as a 
minimum a system that includes a pixel clock 
synchronized with the pixels that make up 
the raster image, as well as the horizontal 
and vertical synchronization signals necessary 
to construct the raster image. These Signals are 
synchronized with the pixel clock, and must 
have the width of one cycle of the inverse 
logic pulse as changed by the rise of the pixel 
clock. 

Rasters 
Synchronized by vertical 

synchronization signal 

Synchronized by horizontal 
synchronization signal 

Figure 1. Definition of Image Area for 
Processing 

The IP90MDlOO module can process only the 
area defined by the vertical and horizontal 
synchronization signals, represented by the 
shaded area in Figure 1. The host computer 
controls the size and position of this area. In 
addition, areas outside the deSignated 
processing area can be considered background 
and processed as any gradient value (0-255) 
designated by the host computer. 
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The output image is a labeled raster image, as 
is the input image, and has the same pixel 
clock and synchronization signals as the input 
image. However, the module uses an internal 
delay factor to delay the output image by a 
specified number of pixels horizontally and 
vertically relative to the input image. 

Figure 2 shows an example of an actual 
application. 

Pixel clock 
~Horizontal synchronization signal 

-I_--,~Vertical synchronization signal 

Frame 8 8 Frame IP90-memory 
MD100 

memory 
1 Image Image 2 

data data 
Source bus bus Filtered 
image image 

Figure 2. Sample Application 

(2) Image Input Block 

Figure 3 shows a block diagram of the 
IP90MD100 module. 

Inverted image data enters through two input 
image bus systems: lower bytes enter at the 
eight-bit INO*-IN07* bus system, and upper 
bytes enter at the eight-bit IN08*-IN15* bus 
system. The lower bytes are allocated to 
frame memory FM#O, and the upper bytes to 
FM#l. 

This input data is logically inverted again in 
the image input block. 



INoe 
-07 

INOE 
-1~ 

IClK1 

IClK2 

VS* 
HS* 

SOOO-l ! SAOO-1 ! BHE*, MEN*, SRST* 

OUTOO* 
-07* 

IOEL* 

OUT08* 
-15* 

IOEH* 

GST* MRO*, MWR*, MfR' INT*, MACK' 

Figure 3. Block Diagram 

(3) Frame Memory Block 

Frame memory is constructed from field 
memory units, and can be used as two 1024 
(horizontal) x 1024 (vertical) x 8-bit frames, 
or as two 2048 (horizontal) x 512 (vertical) x 8-
bit frames. Frame memory function is 
described in "Frame Memory Function," below. 

(4) Image Output Block 

Data can be outputted over two output image 
bus systems: lower bytes at the eight-bit 
OUTO*-OUT07* bus system, and upper bytes at 
the eight-bit OUT08*-OUT15* bus system. 
The lower bytes are allocated to frame 
memory FM#O, and the upper bytes to FM#l. 

The module produces three-state output, with 
inverted signal logic and independently 
controlled connection status. 
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Frame Memory Function 

(1) Frame Memory Input/Output Space 

The IP90MD100 module handles image data 
in terms of the following three types of space: 
input/ output image space, frame memory 
space, and clipping window areas. These are 
described below. 

(1-1) Input/Output Image Space 

The IP90MDlOO handles the vertical and 
horizontal synchronization signals VS* and 
HS* in terms of a rectangular image area 
called the clipping window area. This area 
has a maximum size of 4095 x 4095 pixels, and 
is mapped at a designated address within 
frame memory along the time axis, using any 
given coordinates. This area is used to input or 
output images. 

OIl 



Figure 4 shows a two-dimensional image space 
representing a raster scan based on the 
synchronization signal system, with two 
sample clipping window areas mapped in 
frame memory. 

HS*~ Ir-----------------------­
-, image space 

_~o.'2!1i!'iC!,OL----------

clipping window 
start point 
(OFx,OFy) 

area end point 
(OFx+Wx,OFy+Wy) 

[Two-dimensional image space coordinates along time 

OFx: Horizontal start point of clipping window (horizontal off 
OFy: Vertical start point of clipping window (vertical offset) 
Wx: Clipping window width 
Wy: Clipping window height 

Figure 4. Schematic Diagram of Two­
Dimensional Input/Output Space 

(Along Time Axis) 

origin address ( 
(0,0 

T 
frame memory 
size (FMy) 

r'~ 
!------_ ...... 
I trame memory size (FM'-----l (1023,1023) or 
f«---- 1 024/2048 -------, (2047,511 ) 

*note final address 
FFFFF hex. 

l Two~dimensional coordinates and size ot frame memory address ~ 

Sx: Horizontal start point of clipping window 
Sy: Vertical start point of clipping window 

Wx: Clipping window width 
Wy: Clipping window height 

FMx: Frame memory width 
FMy: Frame memory height 

Note 1 In 1024 x 1024 pixel mode, frame memory 
configuration is horizontal FMx = 1024, vertic 
FMy = 1024. In 2048 x 512 pixel mode, fram 
memory configuration is horizontal FMx = 20· 
vertical FMy = 512. 

Figure 5. Schematic Diagram of Frame 
Memory Address in Two Dimensions 
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(1-2) Frame Memory Space 

The IP90MDlOO's frame memory has capacity 
for two 1024 x 1024 x 8-bit frames, or two 2048 
(horizontal) x 512 (vertical) x 8-bit frames. As 
Figure 5 shows, each clipping window area is 
defined within frame memory space by 
mapping selected coordinates in the 
input/ output image space. Figure 6 shows a 
one-dimensional representation of frame 
memory address space along the memory 
address axis. 

address 
UUUUUh~ 

Sad 

Sad + FMx 

Sad + FMx X (Wy-1) ~(W~yC:-)~t "'.L"";n-..:l, fw0 
FMx 

I----I--.i. 

FFFFFhex.~ 
[One~dimensional addressing in frame memory address space] 

Sad: Starting address for clipping window 
Wx: Clipping window width 
Wy: Clipping window height 

FMx: Frame memory width 
FMy: Frame memory height 

Figure 6. Schematic Diagram of Frame 
Memory Address in One Dimension 

(1-3) Clipping Window Areas 

A clipping window is a local area of frame 
memory space that is defined as an input area 
or output area. Two areas can be designated 
within a single frame memory area, one as a 
window for output (reads from frame memory) 
and the other as a window for input (writes to 
frame memory). Figure 7 shows output and 
input clipping areas mapped in two­
dimensional image space. 



HS*-y 
i image space 
I origin (0,0) 

--r------~-------------------
i OFry 
I (OFrx,OFry; 

OFrx T 
Wry 

These two (input and 
output) clipping window 
can be created within H 
same frame memory. 

OFwy 

(OFwx,OFwy: 
00( OFwx 

T 
Wwy 

1 
r--ww'X .... \ (OFwx+Wwx, 

OFwy+Wwy) 

l _________ ~_~~!~_~~_~~~~_t!~~~~~_~_i~_~~_~_~ _____________________________________ ~ 
tn 1 < 4095(Max, .... 1 

> 

[Two-dimensional image space coordinates along time 
OFrx: Horizontal start point of output clipping window (horizontal offset, 
OFry: Vertical start point of output clipping window (vertical offset) 

OFwx: Horizontal start point of input clipping window (horizontal offset) 
OFwy: Vertical start point of input clipping window (vertical offset) 

Wrx: Output clipping window width 
Wry: Output clipping window height 
Wwx Input clipping window width 
Wwy Input clipping window height 

Figure 7. Example of Mapping Input and Output Clipping Windows in Two-Dimensional Space 
Along the Time Axis 
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(2) Input/Output Data Phase Relationship 

The image data written into frame memory is 
sent to the output image bus after a delay of 0 
or 1 frames. 

If the input and output clipping windows 
overlap in frame memory address space, the 
delay is then the period before the input 
image data is sent back as output. As long as 
the clipping windows do not overlap, 
however, the input image data is not 
immediately sent back as output, so no delay 
factor is used. 

The delay factor between image data input 
and output differs according to the image 
space coordinates of the clipping window 
areas. Figure 8 shows three examples of phase 
relationships between windows, and describes 
the corresponding differences in delay in 
relation to their relative positions. 

(2-1) Output Clipping Window Located at 
an Earlier Position in Image Space (Figure 8, 
Case A) 

The contents of the output clipping window 
are sent before image data is written into the 
input clipping window. Thus, output is always 
delayed by one frame, even though the user 
has accessed the same address in frame 
memory. This means incoming data is not 
output until the next frame. For example, 
image data input in the nth frame is output as 
the (n+1)th frame. 

(2-2) Input Clipping Window Located at an 
Earlier Position in Image Space (Figure 8, 
Case B) 

The image data is written into the input 
clipping window before data is read out of the 
output clipping window. This means the 
freshest incoming image data is always output 
within the same frame (delay of 0 frames) 
when the user has accessed the same address 
in frame memory. 
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(A) Output clipping window placed at an earlier position in image 
space than the Input clipping window 

HS' 

fg ~ 
-~~~------------, f 

Wry 

w....::....~~.t 

(8) Input clipping window placed at an earlier position in image 
address space than the output clipping window 

HS' 

~ =u 
-.~~~--------------, 

I , 
I 

(C) Input and output clipping windows overlapping in image lield space. 

HS' 

1!: =-u 
--J.-(~~-------------

I 

I , 
I 
I 

I 
I 

I 
I 
I 

Figure 8. Three Relationships of Input and 
Output Clipping Windows Mapped in Two­
Dimensional Input/Output Image Space and 

Frame Memory Address Space Along the Time 
Axis 



(2-3) Input and Output Clipping Windows 
Overlap (Figure 8, Case C) 

As long as the pixel data is written into frame 
memory and read out in 160 clock counts or less, 
the data read out will be one frame earlier 
than the latest input data. If more than 160 
clock counts elapse, the data written out will 
be the latest input data. Therefore, if any 
pixels in the output clipping window occupy 
the same addresses as pixels in the input 
clipping window, and are 160 pixels or more 
behind the input image on the raster axis, the 
frame delay is 0 frames. If the difference is 
less than 160 pixels, the delay is 1 frame. 

(3) Freeze Functions 

Each module has independent freeze functions 
for both memory frames. These functions can 
freeze images during reading from frame 
memory to the image bus, or during writing 
from the image bus to frame memory. Freeze 
functions are controlled from the host 
computer. 

(3-1) Write Freeze 

The timing of a write freeze is determined by 
selecting and entering a VS' signal count 
setting (this setting must be in the range from 0 
to 255 counts). When the host computer 
enables the write freeze function, the module 
counts the designated number of VS' signals, 
and freezes the image frame that is 
synchronized with the last VS' signal count. 
Applying a write freeze stops the writing of 
image data to frame memory from the input 
image bus, so frame memory contents no longer 
change. To notify the host computer that the 
write freeze is complete, the module sets the 
write freeze flag in the status register. Also, if 
a write freeze interrupt from the host 
computer is permitted, the module generates 
an interrupt request for the host computer. 

When the write freeze function is then 
disabled from the host computer, the write 
freeze is released beginning with the frame 
synchronized with the next VS' signal that 
follows the disable signal. 
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(3-2) Read Freeze 

A read freeze transfers from the module to the 
host computer the authority to read the 
contents of frame memory to the host 
computer. To apply a read freeze, it is first 
necessary to apply a write freeze from the 
host computer. 

When a read freeze is enabled from the host 
computer, reading from frame memory to the 
image bus is stopped with the frame 
synchronized with the next VS' signal that 
follows the enable signal. After this, frame 
memory output is connected to the host 
computer bus. To notify the host computer that 
the read freeze is complete (meaning that the 
host computer can now read from frame 
memory), the module sets the read freeze flag 
in the status register. Also, if a read freeze 
interrupt from the host computer is permitted, 
the module generates an interrupt request for 
the host computer. When the read freeze 
function is enabled, the image bus output is 
'Hi-z.' 

When the host computer disables the read 
freeze function, the freeze is released 
beginning with the frame synchronized with 
the next VS' signal that follows the disable 
signal. The write freeze function can only be 
released after the read freeze function is 
released. 

(4) Window Scan Functions 

By designating certain areas of frame memory 
space as clipping windows for image bus input 
and output, the IP90MDlOO module makes it 
possible for the image bus to read to or write 
from only the desired portions of frame 
memory space. Settings for clipping window 
areas are subject to the following restrictions: 

• Minimum window area: 160 pixels 
(horizontal) x 4 lines (vertical) 

• Horizontal window size 
increment/ decrement units: 32 pixels 

• Vertical window size 
increment/ decrement units: 4 lines 

• Read/write scans of two separate frames 
can be made by separate window scans 
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(5) Interface Functions Using the Control Bus 

(5-1) Frame Memory Access 

The host computer reads to and writes from 
frame memory using sequential access. Even­
numbered host addresses (lower bytes) are 
allocated for FM#O, and odd-numbered host 
addresses (upper bytes) are allocated for 
FM#1. Thus, by using 16-bit access from the 
host computer through a 16-bit data bus 
interface, frame memory can be treated as 
having a data width of 16 bits, and two 
frames in image memory (FM#O and FM#l) can 
be accessed at the same time. 

When image data is written from the host 
computer into frame memory, a freeze is 
placed on writing from the image bus (write 
freeze), and data is sequentially written to 
the designated addresses in frame memory. 
This prevents the image bus and the host 
computer from simultaneously writing data to 
frame memory. The window scan function can 
be used to write data into limited local areas 
of frame memory. 

When the host computer reads the image data 
in frame memory, a freeze is placed on reading 
from the image bus (read freeze), and the 
image data is read sequentially from the 
designated addresses in frame memory. This 
prevents the image bus and the host computer 
from simultaneously reading data from frame 
memory. The window scan function can be used 
to read data from limited local areas of frame 
memory. 
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(5-2) Interrupts 

Interrupts are generated by the situations 
described below, and are output as the 
interrupt request signal INT'. 

An enable/disable setting controls interrupts 
to the host computer. When interrupts are 
disabled, no interrupt signals are sent to the 
host computer. 

• Write freeze completed interrupt: When 
the host computer enables a write freeze, 
an interrupt is generated simultaneously 
when the last VS* signal is detected, as 
determined by the prior VS' signal 
setting. 

• Read freeze completed interrupt: When 
the host computer enables a read freeze, 
an interrupt is generated simultaneously 
when the last VS* signal is detected. 

Refer to the interrupt status register to 
determine which of these conditions 
generated an interrupt signal. 

When the interrupt status register is read, the 
interrupt condition is cleared. 

(5-3) Module ID 

When the GST* signal is active, the module 
ID (40h) is output to the control system data 
bus at SDO-SD7. 



PIN ASSIGNMENTS 
Table 1 lists the pin assignments for the IP90MDI00 module. Signal pins are divided between the 
image system (Table lA) and control system (Table lB), having three and two external connectors, 
respectively. These pin assignments conform to SIDIP standards. 

Signal Connector Pin No. Function I/O 

ICLK1 CNID 12 Image clock 1 I 

ICLK2 CNID 14 Image clock 2 I 

HS* CNID 8 Horizontal synchronization signal I 

VS* CNID 10 Vertical synchronization signal I 

INOO* CNIC 2 Input image data bus (Bit 0) I 

INOl* CN1C 17 Input image data bus (Bit 1) I 

IN02* CNIC 3 Input image data bus (Bit 2) I 

IN03* CNIC 18 Input image data bus (Bit 3) I 

IN04* CNlC 4 Input image data bus (Bit 4) I 

IN05* CNIC 19 Input image data bus (Bit 5) I 

IN06* CNIC 5 Input image data bus (Bit 6) I 

IN07* CNlC 20 Input image data bus (Bit 7) I 

OUTOO* CNlC 12 Output image data bus (Bit 0) 0 

OUTOl* CNIC 27 Output image data bus (Bit 1) 0 

OUT02* CNIC 13 Output image data bus (Bit 2) 0 

OUT03* CNlC 28 Output image data bus (Bit 3) 0 

OUT04* CNIC 14 Output image data bus (Bit 4) 0 

OUT05* CNIC 29 Output image data bus (Bit 5) 0 

OUT06* CNIC 15 Output image data bus (Bit 6) 0 

OUT07* CNIC 30 Output image data bus (Bit 7) 0 

OUT08* CNID 2 Output image data bus (Bit 8) 0 

OUT09* CNID 17 Output image data bus (Bit 9) 0 

OUTlO* CNID 3 Output image data bus (Bit 10) 0 

OUTll * CNID 18 Output image data bus (Bit 11) 0 

OUTl2* CNID 4 Output image data bus (Bit 12) 0 

OUTl3* CNID 19 Output image data bus (Bit 13) 0 

OUTl4* CNID 5 Output image data bus (Bit 14) 0 

OUTl5* CN1D 20 Output image data bus (Bit 15) 0 

10EL* CN1E 2 Image bus output enable (lower) I 

10EH* CN1E 17 Image bus output enable (upper) I 

Table 1A. Image System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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Signal Connector Pin No. Function I/O 

SDOO CNIA 3 Control data bus (Bit 0) I/O 
SDOI CNIA 18 Control data bus (Bit 1) I/O 
SD02 CNIA 4 Control data bus (Bit 2) I/O 
SD03 CNIA 19 Control data bus (Bit 3) I/O 
SD04 CNIA 5 Control data bus (Bit 4) I/O 
SD05 CNIA 20 Control data bus (Bit 5) I/O 
SD06 CNIA 6 Control data bus (Bit 6) I/O 
SD07 CNIA 21 Control data bus (Bit 7) I/O 
SD08 CNIA 7 Control data bus (Bit 8) I/O 
SD09 CNIA 22 Control data bus (Bit 9) I/O 
SDI0 CNIA 8 Control data bus (Bit 10) I/O 
SD11 CNIA 23 Control data bus (Bit 11) I/O 
SD12 CNIA 9 Control data bus (Bit 12) I/O 
SD13 CNIA 24 Control data bus (Bit 13) I/O 
SD14 CNIA 10 Control data bus (Bit 14) I/O 
SD15 CNIA 25 Control data bus (Bit 15) I/O 
SAOO CNIB 17 Control address bus (Bit 0) I 
SAOI CNIB 3 Control address bus (Bit 1) I 
SA02 CNIB 18 Control address bus (Bit 2) I 
SA03 CNlB 4 Control address bus (Bit 3) I 
SA04 CNlB 19 Control address bus (Bit 4) I 
SA05 CNIB 5 Control address bus (Bit 5) I 
SA06 CNIB 20 Control address bus (Bit 6) I 
SA07 CNIB 6 Control address bus (Bit 7) I 
SA08 CNIB 21 Control address bus (Bit 8) I 
SA09 CNlB 7 Control address bus (Bit 9) I 
SAlO CNIB 22 Control address bus (Bit 10) I 
SAll CNIB 8 Control address bus (Bit 11) I 
SA12 CNIB 23 Control address bus (Bit 12) I 
SA13 CNIB 9 Control address bus (Bit 13) I 
SA14 CNIB 24 Control address bus (Bit 14) I 
SA15 CNIB 10 Control address bus (Bit 15) I 
MEN* CNIA 14 Module enable I 
BHE* CNIB 2 Control bus upper byte enable I 
M/R* CNIB 25 Memory / register I 
MRD* CNIB 27 Read signal I 
MWR* CNIB 12 Write signal I 
INT" CNIA 27 Interrupt request signal 0 
GST* CNIA 29 ID read signal I 
SRST* CNlB 28 System reset I 
MACK* CNIB 13 Module acknowledge 0 

Table lB. Control System Signal Pin Assignments 
Note: An asterisk (*) following a signal name indicates inverse logic. 
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MECHANICAL DIMENSIONS 
Figure 9 shows the IP90MD100's board size and signal pin connector locations. The size and 
locations conform to SIDIP standards. 

5.0 

2.2 I/J 

Component side 

Components Components 
mounted on mounted on 
component solder 

side side 

max 4.6 max 2.2 

nun 

Figure 9. Board Size and Connector Positions 

Notes 
1: Connectors: Japan Aviation Electronics 

Industry, Limited IL-WX-30PE-VF84-B 
(Mating connector: Japan Aviation 
Electronics Industry, Limited 
IL-WX-30SB-VF-B) 

2: Connector pin number assignments: 

16-30 CJ -: #1 pin mark 
1~15 
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3: Connectors to be mounted on the soldered 
surface. 

4: To conform to specifications for module 
external shape (single-wide). 

5: Connector position measurements are to 
center of connector. 
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Image-Processing Module Baseboard Series 
IP90BD301/351 

(ISA Bus) 

FEATURES AND FUNCTIONS 
Monochrome frame-grabber board 
designed for mounting image-processing 
modules compatible with the S1D1P 
(Standard Interface for Digital Image 
Processing) interface proposed by 
Sumitomo Metal Industries 

• Compatible with the ISA bus interface 
used by PC/AT-compatible computers 

Accommodates 8-bit and 16-bit ISA bus 
widths 

Accommodates up to 3 single-size image­
processing modules (or a double-size 
module and a single-size module) 

Four 1024 x 512 x 8-bit frame memory 
units (can be used with two 1024 x 512 x 
16-bit screens) 

• Two 1024 x 512 x 8-bit frame memories, 
one for image grabbing and one for 
display (640 x 480 effective pixels) 

Two Sumitomo IP90C55 image 
datastream controllers (IMSC), each of 
which includes a 16-bit ALU, barrel 
shifter, min/max comparator 

Eight 8-bit x 256 look-up table (LUT) 
banks 

• Four EIA-compatible camera input 
channel connections 

• VGA (640 x 480) or NTSC video signal 
output (selected by software) 

Can display 256 colors from a palette of 
16.7 million colors 

Accepts an external trigger for freezing 
frame memory 

• Can freeze by frame, or by a designated 
field 

• The IP90BD351 allows image-processing 
module expansion 
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Independent synchronization systems in 
the image input block, internal 
processing block, and image display 
block for high-speed processing (with an 
internal processing rate of 50 ns per 
pixel) 

Internal processing available for 
designated fields only 

APPLICATIONS 
• Built-in image-processing devices for 

Factory Automation (FA) equipment 

Algorithm evaluation 

• Evaluation of image-processing modules 
and LS1s (large scale integrated circuits) 

• General image-processing devices 

PRODUCT DESCRIPTION 
The IP90BD301/351 baseboard is designed to 
accommodate SIDIP-compatible image­
processing modules. Each baseboard has the 
built-in video input/ output interface and 
frame memories necessary to function as a 
monochrome frame grabber. The baseboard is 
also equipped with an ISA bus host computer 
interface, with a choice of 8-bit or 16-bit 
data bus widths. Board dimensions are 
SmIP full-size equivalent. 

The IP90BD301 baseboard has its video 
interface, frame memory, and ALU all on a 
single board, enabling the board to receive 
and display images for software image 
processing. For applications requiring higher 
processing speeds, the board can easily 
accommodate image-processing modules for 
filtering or other functions at speeds up to 
50 ns per pixel. The IP90BD301 can hold up 
to three single-size image-processing 
modules, or a combination of a double-size 
and a single-size module. 



The IP90BD351 expansion baseboard 
provides additional room for mounting extra 
image-processing modules. 

The IP90BD301 baseboard contains two 
Sumitomo IP90C55 image datastream 
controller (IMSC) chips, allowing easy 
software control over the flow of image 
data. (For further information about IMSCs, 
see the technical documentation for the 
IP90C55 chip.) These chips contain ALUs 
capable of up to 16-bit calculations, as well 
as barrel shifters and min/max comparator 
circuits that can compare the brightness of 
two pixels and output the results, all at 
pixel-to-pixel processing speeds of 50 ns per 
pixel. 

The IP90BD301 has four frames of 1024 x 512 
x 8-bit frame memory. Of these, two frames 
can be used as 1024 x 512 x 16-bit frame 
memory. This is sufficient to store image 
data output within the time span of one 
frame, in cases when processing the 
maximum of 4094 labels (by the IP90MD10 
labeling processor module) or ALU 
calcula tion results exceed 8 bits. 

The IP90BD301's image input/output 
interface provides input connections for up to 
four EIA-compatible monochrome cameras. 
Output can be compatible with VGA (640 x 
480) or NTSC, and can be displayed using 256 
colors selected from a palette of 16.7 million 
colors. 

The IP90BD301 baseboard contains eight 
banks of 256 x 8-bit LUTs. This allows the 
board to perform up to eight types of image 
remapping, all of which can be changed 
instantaneously through software settings. 

The IP90BD301 can freeze a camera input 
image at a signal from a host computer or 
external freeze trigger. The user controls the 
conditions under which the freeze occurs, 
using (for example) the first vertical 
synchronization signal after the freeze 
request, or the vertical synchronization 
signal following the completion of a 
designated field or frame. An interrupt 
request can also be sent from the baseboard 
CPU when a freeze is completed. 
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After a freeze, a designated field can be 
extracted from the image for transfer over 
the internal image bus. This enables "field 
processing," which is substantially faster 
than full-frame processing. 

The IP90BD351 is based on the IP90BD301, 
which allows more image-processing modules 
to be added to the system. The IP90BD351, 
however, has no video input/ output 
interface, frame memory, or LUT, though it 
has the same number of module connections 
as the IP90BD301. Up to nine expansion 
baseboards can be added to a system. 

STRUCTURE AND OPERATION 
Figure 1 shows a block diagram of the 
IP90BD301 baseboard, and Figure 2 shows a 
block diagram of the IP90BD351 board. 

(1) Input Processing Block 

The input processing block performs camera 
switching, gain and offset adjustment, and 
A/D conversion. 

Up to four cameras can be connected to the 
board. A software setting selects one of the 
cameras as the input signal. If multiple 
cameras are used, the system must be 
synchronized with the synchronization 
signal of each camera. All cameras connected 
to the system must meet EIA standards and 
use D-Sub 9-pin input connectors. 

Software settings can adjust the gain and 
offset of the incoming image signal using 64 
gradations. The gain adjustment range is 
±6 dB, and the offset range is ±0.5 V. 

A/D conversion uses 8-bit quantization, and a 
sampling frequency of 12.5 MHz. 

The digitized image signal is sent to field 
memory, where it is converted from interlace 
to non-interlace, and read into the (SIDIP 
standard) internal image bus using a 20-MHz 
pixel clock. The image size for frame­
grabbing is 640 x 480 pixels. 

These conversions take place in the field 
memory blocks, which are also used to freeze 
the input image. 

The freezing process begins with setting 
freeze conditions (described later). The 
system then freezes the input image when a 
freeze request is sent by the CPU or an 
external trigger and the freeze conditions are 
met. 



Any of the following freeze conditions can be 
selected, depending on how the input image 
vertical synchronization signal is treated: 

(1) at the first detection of a vertical 
synchronization signal after a freeze 
request 

(2) at the first detection of a vertical 
synchronization signal between field 1 
and field 2 after a freeze request 

Video 
In 

EIA 

Video 
Out 

VGAJ 
NTSC 

Frame Memory 1 
1024x512x8 

Frame Memory 2 
1024x512x8 

Frame Memory 3 
1024x512x8 

Frame Memory 4 
1024x512x8 

Extemal ~ 
Trigger 

(3) at the first detection of a vertical 
synchronization signal between field 2 
and field 1 after a freeze request 

The baseboard can also take freeze-frame 
image data in field memory (frame data) 
and output only a designated field to the 
internal image bus. This enables the system 
to perform field processing. 

Note that when the system is used with a 
VTR unit, the manufacturers cannot assure 
image stability and quality. 

Extemal Image Bus 
SIOIP 

I 
M 
S 
C 

o 

Host IIF 

J 
ISA Bus (8/16 bit) 

I 
M 
S 
C 

Sync & Clock 
Generator 

Input 

Internal 

Output 

Module 
Slot 0 

Module 
Slot 1 

Module 
Slot 2 

Figure 1. IP90BD301 Block Diagram 
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(2) Output Processing Block 

The output processing block produces a VGA 
or NTSC image for display. 

Digital image data sent over the internal 
image bus is written into a frame memory for 
display. The image size at this point is 640 
x 480 pixels. If an NTSC image is required, 
the signal is converted from non-interlace to 
interlace, and the pixel clock is changed. 
Switching between VGA and NTSC output is 
by software setting. 

The D I A converter uses three 8-bit 
processors, one for each component of the 
RGB signal. An internal LUT is used to 
produce a display in 2S6 colors (from a 
palette of 16.7 million colors). The output 
connector is a high-density D-Sub IS-pin 
connector. 

External 
Image Bus 

SIDIP 

I 
M 
S 
C 

Host IIF 

; 
ISA Bus (8/16 bit) 

Module 
Slot 0 

Module 
Slot 1 

Module 
Slot 2 

Figure 2. IP90BD351 Block Diagram 
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(3) Frame Memory Blocks 

The IP90BD301 baseboard has a total of four 
1024 x 512 x 8-bit frame memory units, each 
with an effective pixel count of 640 x 480. Of 
these, three (FM1 through FM3) use dual­
port DRAM to allow random access from the 
CPU simultaneously with writing or reading 
exchanges on the image bus. FM4 uses a field 
memory and cannot be accessed from the 
CPU, but can simultaneously write data to or 
read data from the image bus. This allows 
the FM4 block to absorb the pixel-unit 
delays that are generated in the course of 
pipeline-style processing in various image­
processing modules. 

Each of the frame memory blocks, controlled 
by the CPU, can freeze an image. The timing 
is controlled by the detection of the first 
vertical synchronization signal (in the 
internal processing system) after the CPU 
freeze request. 

The CPU has only byte access to FM1 and 
FM2, but has byte access and word access to 
FM3. FMl and FM2 can be used together as a 
16-bit-wide frame memory, with word access 
capability in which even addresses are 
allocated to FMl and odd addresses to FM2. 
This is an efficient way to allow the CPU to 
handle images that exceed 8-bit width after 
labeling processing. 

(4) LUT Block 

This block provides image remapping using 
built-in 256 x 8-bit LUTs. Up to 8 banks of 
LUTs can be designated by the CPU, and 
their settings can be changed 
instantaneously. The input to a LUT can be 
provided by output from the internal image 
bus or video input processing block. The 
output is connected to the internal image bus. 

(5) Image-Processing Module Interface 

The IP90BD301 baseboard can be connected to 
as many as three single-size image-processing 
modules, or to a combination of a double-size 
module and a single-size module. (For details 
about image bus connections, see the 
description of the image bus control block.) 



Port Connects to I/O 

A External bus A I/O 

B External bus B I/O 

I C External bus C I/O 

M D External bus D I/O 

S E Frame memory 0 I/O 

C F Frame memory 1 I/O 

G Frame memory 2 I/O 

# H LUT 0 

a I LUT I 

J Frame memory 3 0 

K Frame memory 3 I 

L Output frame buffer I/O 

A External bus A I/O 

B External bus B I/O 

I C External bus C I/O 

M D External bus D I/O 

S E Module #0 lower byte 0 

C F Module #0 lower byte I 

G Module #1 lower byte 0 

# H Module #1 lower byte I 

1 I Module #2 lower byte 0 

J Module #2 lower byte I 

K All modules upper byte 0 

L All modules upper byte I 

Table 1. IMSC Connections 

(6) Image Bus Control Block 

This block controls the IP90BD301's image 
bus. 

The IP90BD301 contains two Sumitomo 
Industries' IP90C55 image stream controller 
(IMSC) LSI chips, while the IP90BD351 
contains a single IP90C55 IMSC chip. The 
image bus control block controls the internal 
image bus connected to each of the processing 
blocks described earlier. The block also 
controls the external bus connections when 
the IP90BD351 baseboard is present. 
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AND 

Logic calculation 
OR 
NOT 
EXOR 

+ (add) 
Arithmetic calculation - (subtract) 

Carry calculation 

0-8 bit or 
Shift calculation 0-16 bit (right 

shift) 

MIN (A, B) 
MIN/MAX MAX (A, B) 

Compare/ select 

Table 2. IMSC Internal Calculation Functions 

These LSI chips make it possible to use 
software settings to create any configuration 
of processing functions connected to any 
internal or external bus. In addition, each 
IMSC chip has a built-in 8-bit ALU and 
barrel shifter, as well as two sets of 
min/max calculation functions (with a 
combined 16-bit calculation capacity) to 
output either the greater or lesser gradient 
values from incoming image data streams. 
These features can be used in the same way 
as any of the processing functions connected 
to the image bus. 

Table 1 shows the connections of each port on 
the two IMSC chips mounted on the 
IP90BD301. Table 2 shows the calculation 
functions built into the IMSC chip. 

(7) Synchronization Signal Processing Block 

The IP90BD301 provides optimum 
synchronization signals and pixel clock 
signals by using independent synchronization 
signal generators and image clock generators 
for image input, internal processing, and 
image display. 

The pixel clock used for internal processing 
has a speed of 20 MHz, which reduces the 
time for processing an image frame from 33 
ms to approximately 21 ms. 

(8) Host Interface 

The IP90BD301/351 baseboards use an ISA 
bus as a host computer interface. 



Mapping is handled by bank switching when 
less than 1 Mb of CPU address space is used. 
However, when 1 Mb or more is used, the 
entire capacity of the IP90BD301/351 is 
allocated linearly. 

The IP90BD301 has 2 Mb of address space, 
and the IP90BD351 has 512 Kb. 

Bank switching requires a 16-Kb window in 
CPU address space. This window is 
designated as the 16 Kb beginning with 
address OOOOOOh. (Bank switching also 
occupies 1 byte of I/O space. I/O addresses 
are read in 16-bit full decoding.) 

When 1 Mb or more address space is 
allocated, the address space is defined as 
the 2 Mb beginning with address 100000h. 

The ISA data bus can be used in either 8-bit 
or 16-bit width. Note, however, that ISA bus 
specifications require that 16-bit width have 
128 Kb of continuous address space. 

The interrupt request signal can be IRQ 10, 
11, 12, or 15. 

Note that PC/ AT-compatible computers 
have characteristics that differ according to 
the manufacturer. Sumitomo Metal Industries 
continually monitors the operating 
performance of various computers using 
IP90BD301/351 baseboards, and users are 
advised to consult with Sumitomo Industries 
if they are uncertain how the baseboard will 
perform with their particular computer. 

POWER CONSUMPTION 
Due to the characteristics of image­
processing devices, the IP90BD301/351 
baseboards use a substantial amount of power 
as compared to other PC expansion boards. 
Refer to the specifications and make sure the 
personal computers and racks used provide 
sufficient power capacity. 
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SOFTWARE 
The following software products are 
available for the IP90BD301/351 baseboard: 

Image-Processing PC Control Libraries 

1. Baseboard Control Library 

2. Module Control Library 

a. Object Code Version for 1 & 
2: Model IPCLE-300FD 

(Provided on 1.44 MB, 3.5" 
FD in MS-DOS Format) 

b. Source Code Version for 1 & 2: 
Model IPCLS-300FD 

Provided on 1.44 MB, 3.5" FD 
in MS-DOS Format) 

c. Sample software examples 
using contollibraries are 
provided in source code. 

The image-processing module control library 
for PC contains the following function groups: 

• Initializing function group 

• Interrupt control function group 

• IMSC control function group 

• Image output control function group 

• Image input control function group 

• Frame memory control function group 

• Image bus control function group 

• Control function groups for individual 
modules 

(Ask for the names of the most recent image­
processing models.) 

Note that the PC image-processing module 
control library does not include general 
image-processing routines such as filtering. 
Inquire separately about configuring image­
processing systems and creating other 
applications. 



(2) Image-Processing Module Control Library 
Source Code (Model IPCLS-300FD) 

This is a set of source code for the PC image­
processing module control library described 
above. All necessary source code is included, 
though the user must be aware of the 
following condition: 

o Source code may be altered by the user. 
However, the supplier does not 
guarantee the operation of the source 
code after alteration. The supplier also 
does not provide support for altering 
source code. 
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Advice to IP90BD301/351 users: 
The IP90BD301/351 baseboard has the 
following options: 

(1) IP90BD301-series 4-channel input camera 
connecting cable (Model IPC-VC1). 

(2) One cable for SIDIP bus connection 
between IP90BD301 and IP90BD351 
(Model IPC-SC2). 

(3) One cable for SIDIP bus connection 
between one IP90BD301 and two 
IP90BD351 (Model IPC-SC3). 
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Item IP90BD301 IP90BD351 Remarks 

Image input Signal type EIA ---
Channels 4 channels ---
Impedance 75W ---
Gain Variable (±6 dB) --- Software setting 

Offset Variable (±O.5V) --- Software setting 
Pin type 9-pin D-Sub ---

Image output Signal type VGA/NTSC ---
Channels 1 channel ---
Impedance 75W ---
Pin type 15-pin HD D-Sub ---

Pixel clocks Input 12.5 MHz ---
Internal 20.00 MHz ---
Output 25.17 MHz ---

Input synchron- Horizontal 15.734 kHz --- 2:1 interlace 
ization signals Vertical 60Hz ---
Internal Horiz. (min) 64 clock --- Non-interlace 
synchronization Vert. (min) 64 clock ---
signals Horiz. (max) 64K clock ---

Vert. (max) 64K clock ---
Output Horizontal 31.5 kHz --- VGA 
synchronization Vertical 60Hz ---
signals Horizontal 15.734 kHz --- NTSC 

Vertical 60Hz --- 2: 1 interlace 
Frame memory Size 1024 x 512 ---

Effective area 640 x 480 ---
Frames 4 frames ---
Host access 16-bit ---

LUTs Size 256 x 8-bit ---
No. 1 set (8 banks) ---

ALUs Bit width 16-bit 16-bit Built into IMSC 

No. 2 sets 1 set 

Logical calc. AND, OR, NOT, AND, OR, NOT, 
functions EXOR EXOR 
Arithmetic calc. +,- +,-
functions 

Barrel shifter Bit width 16-bit 16-bit Built into IMSC 
Max/min Min(A, B), Min(A, B), Built into IMSC 
comparator Max(A, B) Max(A, B) 

External trigger Freeze request 1 set --- CMOS level 
Host interface Data width ISA bus 8/16 bit ISA bus 8/16 bit 

Interrupt 1 level 1 level Freeze / internal 
synch. signal 

Board size (mm) 333.5xl06.6 333.5x106.6 

Power +5V approx.2A approx. 0.7 A without modules 

consumption +12V approx. O.IA --- without modules 

Table 3. IP90BD301/351 Specifications 
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VME Extended Baseboard for 
Image-Processing Modules 

The IP90BD550 

FEATURES AND FUNCTIONS 
• Four SIDIP standard image-processing 

module slots 

• Maximum number of modules mountable: 

• 

• 

Single-width: 4 
Double-width: 2 
(single- and double-width modules 
can be mixed) 

Two IP90C55 (IMSC) 8-bit image 
datastream bi-directional controller LSIs, 
allowing flexible image data 
transmission controlled by software 
Maximum image-processing space of 
64K x 64K 
Operations between frames 

Expandable baseboard using a SIDIP 
standard global bus 

VGA monitor 

• Motorola MVMEI62 controller connects to 
the MD-series modules 

• VME A32 extended addressing 

• VME D32 slave port 
• One interrupt level 
• Readable baseboard ID 

• 
• 
• 

Single 5V (±S%) power source 
Board size: VME 6U (1 slot) 
Image-processing clock frequency: 

25 MHz (maximum) 
- 40 nsec/pixel transmission rate 

APPLICATIONS 
• Internal high-speed image-processing 

devices 

• Evaluation of Sumitomo Metal Industries 
image-processing modules 

VME bus 
(J2) 

Figure 1: System Configuration 

V-I 



PRODUCT SUMMARY 
The IP90BD550 VME extended baseboard 
includes two 8-bit image datastream bi­
directional controller IP90C55 (IMSC) LSls. 
The IP90C55s provide flexible data 
transmission between image-processing 
modules by using the SIDIP (Standard 
Interface for Digital Image Processing) 
interface. The IP90BD550 also includes a 
global bus to allow data transmission 
between baseboards, and providing easy 
system expandability. 

Any of the four screens or frame memories 
can be used as an overlay frame memory, 
using the lower four bits in the frame 
memory as a 4-bit scale. This overlay data 
can display 15 colors using a D/ A converter. 

Each IP90C55 has twelve 8-bit I/O ports, a 
16-bit ALU (or two 8-bit ALUs), and a 16-bit 
barrel shifter function (or two 8-bit barrel 
shifter functions), enabling real-time frame 
operations. (For details, please see the 
IP90C55 technical documentation.) 

The IP90BD550 can hold up to single-width 
four image-processing modules or two double-

width modules. Single- and double-width 
modules can also be mounted in combination. 

Although the IP90BD550 has a 64K x 64K 
image-processing space, this space may be 
constrained by the modules mounted. The 
image-processing clock has a maximum 
frequency of 25 MHz. 

The IP90BD550 is a VME 6U-sized board 
that occupies one slot in its host. The host 
access uses 32-bit addressing and 32-bit data. 
Interrupts are single-level, selected from 
seven available levels. 

The IP90BD550 includes a board ID that can 
be read by the host, allowing the host to 
easily identify the types of modules mounted 
on each baseboard. (The IDs in each module 
can be set.) This can help simplify system 
construction. 

Through the connections on the Sumitomo 
Metal Industries IndustryPack™ Boards 
mounted on the Motorola MVME162 
controller board, the IP90BD550 provides the 
module series interface for the controller 
board. 

SIDIP (global bus) 

VMEbus 

Figure 2: IP90BD550 Block Diagram 

V-2 

SIDIP 
(Image 
system) 

SIDIP 
(Control 
system) 



STRUCTURE AND OPERATION 
Figure 2 shows a block diagram of the 
IP90BD550. 

(1) Synchronous System 

The IP90BD550 synchronous system uses the 
SIDIP standard. Because the IP90BD550 does 
not have a signal generation function in its 
synchronous system, it must receive one 
through the SIDIP bus. For example, when 
the IndustryPack is connected, the SIDIP 
standard synchronization signal from this 
IndustryPack is output to the global bus, thus 
synchronizing the entire expansion 
baseboard. 

(2) Image System 

The IP90BD550 digital image bus is based on 
the SIDIP standard. Its IMSC #1 and #2 
ports (8 bits/port) are connected to each of 
the module's MD #1-#4 I/O ports. This 
allows software control of the IMSC #1 and 
#2 ports to provide flexible connections. The 
connections for the IndustryPack are also one­
to-one with the IMSC ports. 

The global bus has an 8-bit image bus, and 
the system can be expanded by connecting it 
to other baseboards. 

Although the IP90BD550 uses interlaced and 
non-interlaced bi-directionality, only the 
non-interlaced works when connected to the 
IndustryPack. The modules mounted may also 
impose additional constraints. 

(3) Operations Between Frames 

The IP90BD550's two IP90C55s make real­
time between-frame operations simple. They 
also make it easy to set an image 
background. (For details, see the IP90C55 
technical documentation.) 

Each IP90C55 has a 16-bit ALU and a 16-bit 
barrel shifter function, which can also be 
used as an 8-bit ALU x 2 and an 8-bit barrel 
shifter function x 2. 
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AND 

Logic calculation 
OR 

NOT 
EXOR 

+ (addition) 
Arithmetic operations - (subtraction) 

carry operation 

Shift operations 0-8 bit or 0-16 bit 
right shift 

MAX (A, B) 
MIN/MAX MIN (A, B) 

comparative 
selection 

(ALU: 8-bit ALU x2, equivalent to the 74181) 

Table 1: IMSC Internal Calculation Functions 

(4) The VME Interface 

The IP90BD550 is a VME 32-bit extended 
address, D32 (D32, D16, D08(EO), D08(0» 
slave board. It occupies 1 Mb of a 4-Gb space, 
(the base address of this 1-Mb space is set 
with jumpers). 512 Kb of the 1 Mb is 
allocated: 128 Kb each to MD #1-#4. 

Each module's interrupt signal uses a single 
line. These signals are combined into a single 
line in the IP90BD550, which is then output 
on one of the seven levels in the VME bus. 

(5) Module Mounting 

The IP90BD550 has four slots for mounting 
SIDIP modules. (See Figure 3.) The board can 
mount four single-width or two double-width 
modules. Single- and double-width boards 
can also be mounted in combination. Third­
party boards can also be mounted as long as 
they conform to the SIDIP standard. 

(6) The Global Bus 

The IP90BD550's global bus is a SIDIP 
standard system expansion bus for connecting 
to a baseboard series. It includes four 8-bit 
image busses and two synchronization busses. 



(7) Connecting with the IndustryPack 

The IP90BD550 can be connected to 
IndustryPack boards, which are mounted on 
the MVME162 board. This provides for high­
speed image processing using MD-series 
modules in the MVME162 system. 

The bus includes one 8-bit image input bus, 
one 8-bit image output bus, and one line for 
the synchronization system. 

IP90BD550 PRODUCT SPECIFICATIONS 
Item Specifications 

· Image processing • Maximum of 
space 64K x 64K 

• Between-frame · 16-bit ALU (8 -bit x 2) 
operations (for • 16-bit barrel shifter 
each IP90C55) (8-bit x 2) 

· Image paint out 

• lIF with the VME • 032, 016, 008(EO), 
008(0) 

· 32-bit expanded 
address compatible 

· 1 interrupt level 

· 1 Mb selected from a 
4-Gb space 

• IndustryPack I/F • Two 8-bit image 
busses that can be 
connected directly to 
the IP90MS800/803 
IndustryPack image 
bus using a Motorola 
MVME162 board. 

· Expansion global • Four 8-bit image 
bus busses 

• Board size · VME board (6U size) 

• Image processing · Maximum of 25 MHz 
clock frequency (40 nsec/pixel 

transmission rate) 

• Maximum module · 4 (single-width) 
mounting · 8 (double-width) 

(single-width and 
double-width can be 
mounted together) 

· Operating · 10-35°C 
temperatures RH20-80%) 

• Power supply · 5V±5% 
voltage 

· Other · Uses area of interest 
synchronization 
signals 
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SIDIP (Standard Interface for Digital 
Image Processing) Specifications 
• Image System 

Image address bus: 8-bit X 4 

Industry Pack 
connector 

Global bus 
connector 

Figure 3: IP90BD550 Exterior 

Image clock: Maximum of 25 
MHz/pixel 

• Control System 
Address bus: 16-bit memory space 

16-bit register space 

Data bus: 16-bit width 
(byte access possible) 

Interrupts: One level 

• Other 
Board Size 
Single-width: 48.8 x 127.0 mm 

Double-width: 98.6 x127.0 mm 

MODULE LINEUP 
• IP90MDlO Labeling Processor 

• IP90MDl5 Average Value 
Compression/ Simple 
Expansion 

• IP90MD20 Rank Value Filter 

• IP90MD25 Spatial/Logical Filter 

• IP90MD81/ Histogram and 
01/05 Projection 

• IP90MDlOO Frame Memory 
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The Area Sensor Image Frame Grabber Board 
The IP90MS800 

The IP90MS800 is a monochrome frame 
grabber board that captures 8-bit grayscale 
images from monochrome cameras conforming 
to the EIA or CCIR standard, producing 
output for standard VGA displays. 

The board has four frames of 512 x 480 pixels 
x 8-bit frame memory, and can be accessed by 
the CPU. 

The board also uses the SIDIP (Standard 
Interface for Digital Image Processing) 
interface proposed by Sumitomo Metal 
Industries to provide a wide range of 
expandability. 

FEATURES AND FUNCTIONS 

(1) FEATURES 

• An 8-bit monochrome frame grabber 
based on the industry standard 
IndustryPacFM (IP) developed by 
GreenSpring Computers. 

• Can be mounted on the Motorola MVME 
162 Board series and in the double-width 
GreenSpring Computers I Carrier series. 

• A SIDIP-based image bus. 
High-speed processing made possible by 
the ability to interface directly with 
SIDIP-based image-processing modules 
mounted on the board. 

• An external trigger (TTL level) input to 
frame-freeze the frame memory. 

• Interrupt request output capability. 

(2) FUNCTIONS 

• Image Input 
4 sets of EIA or CCIR standard inputs 
512 (horizontal) x 480 (vertical) pixels x 
8-bit 

• Image Output 
VGA color display with 256 colors 
selected from a 16.7-million color palette 
512 (horizontal) x 480 pixels (vertical) x 
8-bit display. 
4-bit, IS-color overlays 
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• Frame Memory 
4 frames of 512 (horizontal) x 480 pixels 
(vertical) x 8-bit frame memory (two of 
which can be accessed by the CPU 
through serial access) 

• LUT (Look-Up Table) 
256 pixels x 8 bit 

• Maximum IP Bus Transmission Rate 
8 Mb/second (16 bits) 

• Maximum SIDIP Bus Transmission Rate 
50 Mb/second (16 bits) 
Board Size 
IP double-width (91.4 x 99.1 mm) 

THE PRODUCT 
The IP90MS800 specifications are detailed 
in Table 1, and a block diagram of its 
functions is shown in Figure 1. 

The board is equipped with both an 8-bit 
AID converter and an 8-bit DI A converter. 
The AID converter contains a 256 x 8-bit 
look-up table (LUT), and can transform the 
grayscale image data input from the camera. 
The D I A converter is also equipped with a 
color palette that can display 256 colors 
selected from 16.7 million available colors, 
permitting a pseudo-color display. 

The image input can use up to four 
monochrome cameras conforming to the EIA 
or CCIR standards (the standard is selected 
by the software). 

The image output signal conforms to the 
VGA standard, and can display 512 
(horizontal) x 480 pixels (vertical). 

The IP90MS800 is equipped with four frame 
memories of 512 (horizontal) x 480 pixels 
(vertical) x 8-bit. These frame memories 
store image data written from the camera, 
and also data to be displayed on the VGA 
monitor. They can be accessed by the CPU 
serially through the MVMEI62. 



One of the 4 screens or frame memories can 
be used as overlay frame memory, using the 
lower four bits in the frame memory as a 4-
bit scale. This overlay data can display 15 
colors using the D / A converter described 
above. 

Industries' image-processing module series. 

This simplifies high-speed image processing 
and allows image data transfer rates of up 
to 25 MHz. 

The IP90MS800 is connected directly to the 

The board size is the IndustryPack™ double­
width standard (91.4 x 99.1 mm). 
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Item Specifications Notes 

Image input Signal format EIA or CCIR standard Software selected 

Input terminals Four sets Requires special cable 

Impedance 75 ohms, fixed 

Horizontal sync. 15.734/15.625 KHz EIA/CCIR 
signal 

Vertical sync. signal 59.94/50 Hz EIA/CCIR 

Quantum number 8 bits 

Maximum number 512 (horizontal) x For both EIA and 
of pixels 480 (vertical) pixels CCIR 

Image output Signal format VGA standard 

Output terminals 1 set each: RGB, HD, VD Requires special cable 

Impedance 75 ohms 

Horizontal sync. 31.5 KHz 
signal 

Vertical sync. signal 60 Hz 

Display clock 25.175 MHz 

Number of colors 256 colors from a 16.7-million 
color pallet 

Maximum number of 512 (horizontal) x 
pixels 480 (vertical) pixels 

Overlay IS-color display 

Frame memory Number of pixels 512 (horizontal) x 
480 (vertical) pixels 

Gradations 8-bit 

Number of frames 4 

CPU access Serial access Only 2 of the 4 frames 

CPU access rate 8 Mb/sec (16-bit) IPbus 

Control function Freeze 

LUT Capacity 256 x 8 bits 

SIDIP Display clock 25.175 MHz 

Buses 8 bits x 2 (1 input, 1 output) 

Other Board size 91.4 x 99.1 mm IP double-width 

Power consumption DC+5V:670 rnA, DC+12V:20 Standard value 
rnA 

Table 1: IP90MS800 Specifications 
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Camera 
Inputs 
EIA 
or 
CCIR 

[P4] 

Image Input Block 
(is MHz) 

Frame Memory Block 
(25 MHz) 

[P4] 

SIDIP Interface Block 
(25 MHz) 

MD series on 1P90BD550 
/ , 

TruGIN -----------------------J--~~~:=~ 
--------------------------~ 

[P3] -Carrier Board 
or 

MVMEl62 

IP 

INTREQ 

IP Logic Interface Block 
(8 MHz) 

VGA Display Block 
(25 MHz) 

Figure 1: Block Diagram 

STRUCTURE 
The internal structure of the IP90MS800 is 
divided into three sections based on the 
clock frequencies used. Figure 1 shows the 
functional block diagram. The functional 
blocks are listed below: 

• An image input block (@ 15 MHz) that 
performs AID conversion on the camera 
signal (interlace) 

• A frame memory block (@ 25 MHz) that 
receives the interlaced data from the 
image input block and converts it to non­
interlaced data and then into a VGA 
signal 

• A VGA display block (@ 25 MHz) 

• An IP Logic interface block (@ 8 MHz) 
that outputs to the host system 

• A SIDIP Interface Block (@ 25 MHz) 

Data transfers between these four blocks are 
done on a FIFO basis by TBC (Time Base 
Corrector), FMR (Frame Memory Read), and 
FMW (Frame Memory Write). 

W-3 

(1) IMAGE INPUT PROCESSOR 
BLOCK (15 MHz) 

The image input processor block performs 
AID conversion on the video signal from the 
camera, and then writes that data to the 
TBe frame memory through the LUT. 
Moreover, the data is stored in an interlaced 
form. 

1.1) The Timing Signal Generator 

This circuit generates vertical and 
horizontal synchronization signals, field 
signals, image clock signals, etc. from the 
input video signal. 

1.2) The AID Converter Circuit (ADC) 

This circuit performs AID conversion on the 
input video, converting it into 8 bits, 256 
levels. A multiplexer is used to allow a 
single channel to be selected from the four 
available. 



1.3) The Look-Up Table (LUT) 

This is RAM that allows discretionary 
changes to be made to the 8-bit, 256-level 
output of the AID converter circuit. 

1.4) The TBC Frame Memory 

This is a 512 (horizontal) x 480 (vertical) 
pixels x 8-bit FIFO memory. Image data is 
converted from interlaced to non-interlaced 
using this TBC and the TMP (temporary) 
frame memory. 

Transferring the contents of the TBC into the 
FMR frame memory allows the host to 
indirectly read its contents. 

(2) 1HEFRAMEMEMJRYBL<.XK(25MHz) 

The frame memory block converts the image 
data from interlaced to non-interlaced, then 
to binary form, and finally to a VGA signal. 

2.1) The TMP Frame Memory 

TMP is a 512 (horizontal) x 480 (vertical) 
pixels x 8-bit FIFO memory. The TMP 
converts the interlaced data received from 
the TBC memory into non-interlaced form, 
then stores it in the TMP frame memory. 
FMW and TBC memory images can be copied 
directly to the TMP frame memory. 

Transferring the contents of TMP into the 
FMR frame memory allows the host to 
indirectly read the data. 

(3) THE VGA DISPLAY BLOCK 

This circuit generates VGA picture signals, 
and also the synchronization signal. The 
picture signal consists of image data from 
the output of the comparator, and 4-bit 
overlay data from the frame memory FMW. 

3.1) Comparator 

This circuit converts image data into binary 
(OOh, FFh) or ternary form (Olh, 02h, 04h). 

(4) THE SIDIP EXTENDED INTERFACE 
CIRCUIT 

This circuit connects the image bus of the 
IP90BD550 module baseboard to the 
IP90MS800 and VME buses. This image bus 
conforms to the SIDIP standard. 

The extended interface circuit consists of an 
output image data bus (8-bit), an input image 
data bus (8-bit), an image clock, and frame 
synchronization signal outputs (VS, HS). 

The SIDIP image bus in the baseboard is 
synchronized by the frame synchronization 
signals (VS, HS) from the IP90MS800 25-
MHz System. 

(5) THE IP INTERFACE BLOCK 

The host CPU controls the IP90MS800 as a 
whole through the registers of the 8-MHz IP 
interface block. Image data is input and 
output through the FMR and FMW frame 
memories. Although each frame memory 
inputs and outputs in byte units, byte-to-word 
and word-to-byte conversion is provided, 
allowing the host to access in word (two­
byte) units. 
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5.1) Frame Memory FMR 

FMR is a 512 (horizontal) x 480 (vertical) 
pixels x 8-bit FIFO memory used when the 
host reads image data. 

FMR image data can be transferred to the 
FMW frame memory without being accessed 
by the host. 

5.2) Frame Memory FMW 

FMW is a 512 (horizontal) x 480 (vertical) 
pixels x 8-bit FIFO memory. Data written by 
the host passes through the FMW and is 
transferred to the 25-MHz system (the frame 
memory block and the VGA display blocks). 

The FMW also overlays VGA output on 
normal image data. The four least 
significant bits are assigned to this overlay 
data. 



EXAMPLE APPLICA nON 
The IP90MS800 has two principle functions­
frame grabbing and display -and its 
hardware processes include image grayscale 
transformation using a LUT. Because of this, 
a simple system could use the IP90MS800 
combined with the Motorola MVME162 
series to make a single-board image I/O 
device. Figure 2 shows this minimal system 
configuration. In this case, image processing 
is executed by software through the CPU (an 
MC68040) mounted on the MVME162. 
Because the IP90MS800 is a double-width 
card, the MVME162 can mount one double­
width or tow single-width IndustryPacks™. 
These IndustryPacks™ can include AID 
converters for calculations, parallel 
interfaces, etc. An image processing system 
with a single VME board would allow the 
device structure to be very compact. In this 
example, neither a VME bus system rack nor 
a mother board is needed, leading to a 
substantial reduction in cost. 

Furthermore, when the algorithms in the 
software execute too slowly to be practical, 
hardware can be added to the minimal 
system described above. Upgrading to a 
high-speed image-processing system is easily 
accomplished. The IP90MS800 SIDIP 
interface is also used in other image­
processing modules that Sumitomo Metal 
Industries has already brought to market. 
By combining the IP90MS800 with the 
IP90BD550 VME baseboard (which also uses 
the SIDIP interface and is the carrier board 
for the VME image-processing modules), the 
IP90MS800 can have a direct hardware 
connection to the image-processing module. 
This makes it possible to replace slow 
software processes with hardware, thus 
making the system a high-speed image­
processing device. 

Figure 3 shows an example of a system that 
uses an image-processing module. The SIDIP 
interface is an open system that will be 
enhanced by Sumitomo, and allows users to 
develop specialized modules or boards. 
Third-party enhancements are also expected, 
so that the flexibility of the system will 
increase even further. 

As previously noted, a minimal system using 
the IP90MS800 and the MVME162 would be 
used in system configurations not requiring 
great speed or algorithm checking. 
Conversely, firms requiring high-speed 
systems (such as firms using manufacturing 
lines or high-speed processing) can extend 
the lives of their software and reduce the 
work of system configuration by adding 
Sumitomo Metal Industries' image-processing 
modules to their software system, ultimately 
reducing costs. 

VME bus 
(J2) 

Figure 2: Example of a Minimal System 
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VGA monitor 

VME bus 
(J2) 

Figure 3: Example of an Expanded System Structure 

SAMPLE SOFTWARE 
A printout of a sample source list (to be used 
as a reference) for controlling the IP90MS800 
is included in the package. The following 
are included in the list as rough functions to 
be used as reference materials: 

• Initialize 
• Set the A/D converter block (the image 

input processor block) LUT 
• Set the analog video input channel 
• Set the palette for the display 

• Set to binary 
• Toggle the input signal between EIA and 

CCIR 

• Read/clear the status registers 
• Interrupt management 

NOTE: Be aware that these sample 
programs, provided only as 
references, carry no warranties and 
may not be supported with follow­
up versions, etc. Also, note that 
the hardware is supplied with 
printed material and a floppy disk 
(MS-DOS format 3.5-inch). 
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PIN CONNECTORS 
The IP90MS800 follows the IP standard. Its 
external dimensions are double-width, 
though it functions as do single-width 
modules. In other words, the logic I/O 
connectors consist of P3 and P4; the board has 
no P1 or P2. P3 and P4 connect to slot B or 
slot D of the MVME162 (or the IP carrier) 
series. (However, the IP90MS800 cannot 
connect to slot D of the GreenSpring 
Computers VIPC610.) 

(1) I/O CONNECTOR P4 

P4 consists of a camera input, a VGA signal 
output, an extended interface, and an 
external trigger input. The configuration of 
the pins is shown in Table 2. Also, P4 has 
been converted to the 50-pin flat cable plug 
on the MVME162 (or the IP carrier). The pin 
number for each signal is the same for each 
connector. 

(2) EXPLANATION OF SIGNALS 

All signals are TTL levels except for 
ASO-AS3, and R, G, and B. An asterisk (*) 
indicates negative logic. 



Camera input: 
• ASO-AS3: These are the four channel 

inputs for EIA/CCIR cameras. Each 
channel has synchronization and image 
signals, and the channel is selected 
through software. 
AGO-AG3: These are the ground 
connections for ASO-AS3. 

VGA output: 
The VGA output signal has a resolution 
of 640 x 480 pixels (although only 512 x 
480 pixels can be displayed), with a 
horizontal synchronization of 31.5 KHz 
and a vertical synchronization of 60 Hz. 

SIDIP Extended Interface: 

This manual assumes that the VME 
IP90BD550 baseboard is connected to the 
SIDIP Extended Interface. 

The SIDIP extended interface signals 
connect to the CN-IP connector of the 
IP90BD550 through a flat cable 
(connecting pin 1 to pin 1, pin 2 to pin 2, 
etc.). 

(3) THE ADAPTER CABLE 

The signals input through I/O connector P4 
pass through the 50-pin flat cable plug on 
the MVME162 (or the IP carrier), which 
connects to the external devices. Below are 
the specifications for the cable plug (see 
Table 2) and the adapter cable (see Table 4) 
for connecting to external devices. Note that 
the requirements for the adapter cable vary 
depending on the environment (e.g., external 
noise changes the requirements of the cable). 
Thus, the cable specifications below are 
merely tentative guidelines. Adjust these 
specifications as necessary. 

Sumitomo Metal Industries has standard 
adapter cables are available for purchase. 
Please request a catalog of hardware 
products and optional products (cables and 
connectors) from your sales representative. 

• Receptacle Connector (A) 
KEL Co. 6230-050-601 

NOTE: This connector extends slightly 
higher than the parts on the 
standard VME board. However, if 
the tapped strain relief (for use in 
disconnecting the cable) is 
removed, the assembly falls 
within the specified dimensions. 

• Receptacle Connector (B) 
KEL Co. 6230-030-601 

• Flat Cable (C) 
AWG#28 -- 30 pins 
The length between sides (A) and (B) is 
less than 70 mm. 

• Flat Cable or Twisted Flat Cable (D) 
AWG#28 -- 2 pins 
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The flat cable can be up to 200 mm long, 
while the twisted flat cable can be up to 
450 mm long. For greater lengths, use a 
shielded cable. 

• Flat Cable or Twisted Flat Cable (E) 
AWG#28 -- 10 Pins 
The flat cable can be up to 70 mm long, 
while the twisted flat cable can be up to 
200 mm long. For greater lengths, use a 
VGA cable. 

• Flat Cable or Twisted Flat Cable (F) 
A WG#28 -- 8 Pins 
The flat cable can be up to 50 mm long, 
while the twisted flat cable can be up to 
100 mm long. For greater lengths, use 
75-ohm coaxial cable. 



Classification Pin number Signal name Function 

1 DGND Ground 
2 S ICLK Source oscillator image clock output 
3 DGND Ground 
4 E_ICLK2 Image clock 2 input 
5 DGND Ground 
6 E OUTO Image data output (bit 0) 
7 E_OUTl Image data output (bit 1) 
8 E_OUT2 Image data output (bit 2) 
9 E_OUT3 Image data output (bit 3) 

10 DGND Ground 
Extended 11 E OUT4 Image data output (bit 4) 

12 E OUTS Image data output (bit 5) 
13 E_OUT6 Image data output (bit 6) 
14 E OUT7 Image data output (bit 7) 

SIDIP 15 DGND Ground 
16 E_INO Image data input (bit 0) 
17 E_IN1 Image data input (bit 1) 
18 E IN2 Image data input (bit 2) 
19 E IN3 Image data input (bit 3) 

Interface 20 DGND Ground 
21 E_IN4 Image data input (bit 4) 
22 E INS Image data input (bit 5) 
23 E IN6 Image data input (bit 6) 
24 E IN7 Image data input (bit 7) 
25 DGND Ground 
26 S_HS' Horizontal synchronization signal output 
27 DGND Ground 
28 S VS' Vertical synchronization signal output 
29 DGND Ground 
30 N/C Not used 

External 31 E TRIG* External trigger input 
Trigger Input 32 TGND Ground for external trigger input 

33 HO* Horizontal sync. output (TTL, negative) 
34 VGA GND Ground for synchronization signal 
35 VO' Vertical sync. signal output (TTL, negative) 

VGA 36 VGA GND Ground for sync. signal 
Signal 37 R R signal output 
Output 38 R GND R signal ground 

39 G G signal output 
40 G GND G signal ground 
41 B B signal output 
42 B GND B signal ground 
43 AS3 Camera input (channel 3) 
44 AG3 Camera input ground (channel 3) 
45 AS2 Camera input (channel 2) 

Camera 46 AG2 Camera input ground (channel 2) 
Input 47 AS1 Camera input (channell) 

48 AG1 Camera input ground (channell) 
49 ASO Camera input (channel 0) 
50 AGO Camera input ground (channel 0) 

Table 2: I/O Connector pins and P4 pins 
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Figure 4: Adapter Cable 
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MECHANICAL DIMENSIONS 
Figure 5 shows the size of the board and the 
layout of the connectors. The size of the 
board and the layout of the connectors are as 
per the IndustryPack™ (IP) standards of 
GreenSpring Computers in the United States. 
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Note 1: All units are in inches Notes: 

G) The external dimensions of the board 
follow the IP double-width standard. 

@ The arrangement of the connector pins and 
their mechanical dimensions are as per the 
IP standard. 

Figure 5: Board Dimensions and Locations of Connectors 
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Line Sensor Image Frame Grabber Board 

IP90MS803 

The IP90MS803 is a monochrome frame 
grabber board that includes a line sensor 
input interface, and a 1,296-Kb frame memory 
that can be accessed by the CPU. It can 
capture images measuring 256 to 7936 pixels 
horizontally, and 164 to 5184 lines 
vertically. Its output images conform to the 
VGA standard. 

The IP90MS803 can build two-dimensional 
images from one-dimensional input images 
(using its frame memory). It can display any 
VGA-size (640 x 480) portion of the input 
image, and can also produce a pseudo-color 
display using a color palette. 

The IP90MS803 uses the SIDIP interface 
proposed by Sumitomo Metals Industries to 
provide a wide range of expandability. 

FEATURES AND FUNCTIONS 

(1) FEATURES 

• An 8-bit, 256-gradation frame grabber for 
line sensors with the industry standard 
IndustryPackTM (IP) developed by 
GreenSpring Computers. 

• Can be mounted on the Motorola 
MVME162 Board series and the double­
width GreenSpring Computers IP Carrier 
series. 

• Incorporates a SIDIP-based image bus. 
• High-speed processing by directly 

interfacing with the SIDIP-based image 
processing module mounted on it. 

(2) FUNCTIONS 

Image Input 
Horizontal: 256-7936 pixels 
Vertical: 164-5184 lines 
Pixel clock frequency: 156.25 KHz-
20 MHz 
Gradation: 8 bits 
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• Image Output 
VGA pseudo-color display uses 256 
colors selected from palette of 16.7 
million colors 

Can display 640 (horizontal) x 480 
(vertical) x 8 bits 

• LUT 

256 x 8 bits 
• Maximum Transmission Rate of IP Bus 

8 Mb/sec (16 bits) 

• Maximum Transmission Rate of SIDIP 
Bus 

50 Mb/sec (8 bits x 2) 

• Board Size 
IP double-width (91.4 x 99.1 mm) 

PRODUCT OVERVIEW 
Table 1 gives the IP90MS803's specifications, 
and Figure 1 shows a block diagram of its 
functions. 

The IP90MS803 connects to a line sensor with 
up to 7,936 pixels that supplies R5-422 
standard clock and start pulses. The clock 
pulse can be set as high as 20 MHz, and the 
start pulse can be set at intervals from 11 to 
32,830 clock cycles. (Clock frequency and start 
pulse intervals can be set by software.) 

Input image data is converted into an 8-bit 
digital image data by an AID converter. The 
grayscale image data can also be changed 
using a LUT in the A/D converter. 

The IP90MS803 includes two frame memories: 
one for input images, and one for displayed 
images. The size (horizontal x vertical) of 
the image input frame memory can be set by 
software: for example, 256 x 5184, 1024 x 
1296, 2048 x 684, 4096 x 324, or 7936 x 164. 
The gradation is 8 bits. 



Item Specifications Notes 

Image input No. of devices connected 1 Requires external power supply 
Video signal input voltage 0-2.5 V, 0-5 V, 75 ohms Jumper switching 
Camera drive pulses Clock and start pulses RS-422 
Camera clock Maximum 20 MHz, Software selected 

1/1-1/128 divisions, 
156.25 KHz-20 MHz 

Camera drive signal Camera clock and start pulses RS-422 
Clock to video signal ratio 1:1, 1:2,2:1 Can be set by software 
Start pulse cycle 11-32830 clock cycles Can be set by software (line 

cycle) 
Input start position 7-16404 clock cycles Can be set by software (video 

rise position) 
Start pulse H-level width 2-5 clock cycles 
Quantum number 8 bits 
Maximum number of pixels 256 (256 x 5184) Can be set by software 

1024 (1024 x 1296) (typical examples shown 
2048 (2048 x 684) at right) 
4096 (4096 x 324) 

7936 (7936 x 164) 
Image Output Signal format VGA 

Output terminals RGB, HD, VD (1 set each) Requires a special cable 
Impedance 75 ohms 
Horizontal sync signal 31.5 KHz 
Vertical sync signal 60Hz 
Display clock 25.175 MHz 
Number of colors 256 out of 16.7 million 
Maximum size 640 (horizontal) x 480 (vertical) 

Image Input Capacity 1296 Kb (324K x 8 bits x 4) 
Frame Memory Grayscale 8 bits 

Number of frames 1 
CPU access Serial access 
CPU access rate 8 Mb/sec (16 bits) IP bus 
Control function Freeze 

Video Display Display size 640 (horizontal) x 480 (vertical) VGA 
Frame Memory Gradation 8 bits 

Number of frames 1 
CPU access Serial access 
CPU access rate 8 Mb/sec (16 bits) IP bus 

LUT Capacity 256 x 8 bits 
SIDIP Video clock 25.175 MHz 

Number of buses 8 bits x 2 
Misc. Board size 91.4 x 99.1 mm IP double-width 

Power consumption 5 VDC 980 rnA, 12 VDC 23 Standard value 
rnA, -12 V 23 rnA 

Table 1: IP90MS803 Specifications 
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VDST 

VDCL 
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(RS-422) 

sImp Bus 

16 

IPBus 

VGA output 

R 

G 
B 

VSYNC 

HSYNC 

Figure 1: Block Diagram 

The display frame memory can hold images 
up to 640 x 480 pixels, and conforms to the 
VGA standard. Input images are displayed 
by transferring the desired VGA-size display 
portion of the input frame memory to the 
display frame memory through an internal 
image bus. 

Image data stored in the display frame 
memory is converted by the D / A converter 
into VGA video signals. The D / A converter 
is equipped with a color palette that can 

1 2 3 ... 
Cam~ 

display 256 colors selected from 16.7 million 
colors, permitting a quasi-natural color 
display. 

The IP90MS803 uses the SIDIP interface and 
can be connected directly to the image bus of 
modules from Sumitomo Metals Industries' 
image-processing module series. This 
simplifies high-speed image processing, and 
provides data transfer rates of up to 25 MHz. 

The board size is the IndustryPackTM double­
width size (91.4 x 99.1 mm). 

• •• n 1 2 3 
.. JlJUlJL 

Start pulse ~~------~--------~--------~~ 
Video signal 

' .. 
Input start position 

(Video rise position) 

i"~--~ ______ ~ __ _ 
~ :..----------<~~ 

Number of effective ' 
pixels for line sensor 

camera 

...... f--------- START PULSE CYCLE 

Figure 2: Line Sensor Camera Signals 
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Clock pulse to video signal ratio = 1 : 1 

Camera clock 

Video signal 
DO 

Clock pulse to video signal ratio = 1 : 2 

Camera clock 

Video signal 

Dl D2 

1 cycle of camera clock 
outputs 1 data signal 

1 cycle of camera clock 
outputs 2 data signals 

DO Dl D2 D3 D4 

Clock pulse to video signal ratio = 2 : 1 

Camera clock 

Video signal 

DO Dl 

2 cycles of camera clock 
outputs 1 data signal 

Figure 3: Clock Pulse to Video Signal Ratio 

LINE SENSOR CAMERA 
The IP90MS803 supports line sensor cameras 
that conform to the image input 
specifications in Table 1. 

Line Sensor Camera Terminology 

The following terms are used to describe 
image input from line sensor cameras (see 
Figure 2). 
• Video Rise Position (Read Start Position) 

The number of clock cycles generated 
after the start pulse rises until the first 
effective pixel is output. 
The range of the number of effective 
pixels is written in the data input frame 
memory, starting at this position. 

• Start Pulse Cycle 
The number of clock cycles generated 
between the rises of the start pulse and 
the rise of the next pulse. 
Note: Each clock number is determined by 
counting the camera clock at the rise of a 
start pulse as 1. 
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• Number of Effective Pixels for Line 
Sensor Camera 
This can be any of the three types shown 
in Figure 3, depending on the clock pulse 
to video ratio. 
Note: Camera Drive Power Source 
The IP90MS803 does not include a power 
supply to drive the camera; this must be 
purchased separately. 

STRUCTURE 
The synchronization signal generator stores 
one-dimensional image data input from the 
line sensor camera in the data input frame 
memory as a two-dimensional image, then 
generates synchronization signals for the 
camera interface. Depending on the 
destination, the camera clock is switched 
between the data input frame memory and 
the VGA output frame memory from among 
the SIDIP interface 25 MHz, IP Logic 
Interface 8 MHz, and internal real-time 
transfer (which performs VGA output while 
reading data). With internal transfer and 
SIDIP 



Start 
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HS * and VS * are generated by the line sensor camera synchronzation signal generator. 

Figure 4: ACU_FM Configuration 

transfer, the camera clock can be programmed 
to select a 640 x 480 area from the data input 
frame memory by using the AOI (Area Of 
Interest) extraction circuit. 

(1) CAMERA INTERFACE BLOCK 

1.1) Input Section 

This section inputs video signals from the 
line sensor. Its input voltage level can be 
switched between 0 and 5 or 0 and 2.5 V by 
opening and closing the jumper post. 

1.2) Camera Drive 

This outputs line sensor camera drive signals 
(camera clock and start pulse) that comply 
with RS-422 standards. 

(2) DATA INPUT BLOCK 

2.1) ADC (AID Converter) 

This circuit performs AID conversion on the 
input video signal, converting it into 8 bits 
and 256 gradations. 
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2.2) LUT (Look-Up Table) 

This RAM is used to convert the AID 
converter's output to 8 bits and 256 
gradations. 

2.3) Data Input Frame Memory (ACU_FM) 

Figure 4 shows the ACU_FM structure. It 
selects only the range of effective pixels from 
the video signals output by the line sensor 
camera, and stores them in the first line of 
the ACU_FM as one-line data. It also stores 
the effective pixel range that begins with 
the next start pulse in the second line, up to 
line n set by the software, thus forming a 
frame (FM1). 

This process is repeated four times to 
complete the frames FMl-4 that form the 
ACU_FM. 

Figure 4 shows that the horizontal area size 
of the ACU _PM is determined by the number 
of effective pixels, with the ACU_FM set as 
an area ranging in size from 256 x 5,184 
pixels to 7,936 x 164 pixels. 



Number of effective pixels (horizontal) 

256 
r--------~ • 
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Figure 5: ACU]M Area Setting Examples and Maximum Values 

2.4) Sync. Generator for Line Sensor Camera 

The software sets the start pulse width for 
the line sensor camera and the vertical area 
width for the number of effective pixels of 
the camera, and generates the 
synchronization signal needed for the camera 
interface. 

(3) VGA OUTPUT BLOCK 

3.1) VGA Output Frame Memory (VGA_FM) 

Uses a 324-Kb frame memory. 

Number Transfer Route 

CD ACU_FM ) VGA_FM 

@ ACU_FM ) VGA_FM 

® ACU_FM ) MVME162 ) VGA_FM 

@ VGA_FM) MVME162 

® ACU _FM ) SmIP bus) VGA_FM 

® ACU _FM ) SmIP bus) VGA_FM 
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VGA output produces a 640 (horizontal) x 480 
(vertical)-pixel area, but the entire 324-Kb 
area of the memory can be used to store 
interim data during processing. 

3.2) Sync. Generator for VGA Output 

The synchronization generator for VGA 
output generates VGA-standard 
synchronization signals. 

3.3) RAMDAC 

Three 256-byte palette RAMs (red, green, and 
blue) are used to produce quasi-natural colors 
and remapping changes. 

Transfer Method 

Concurrent transfer 

Transfer after freezing ACU_FM 

Transfer after freezing ACU_FM 

VGA Frame Memory Access 

Concurrent transfer 

Transfer after freezing ACU_FM 
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(Transfer after freezing ACU_FM) 
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ACU_FM VGA 
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MVME 162 

I--'-~R 
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DAC I---J~ G 

I---J~B 
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RAM 
DAC 
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Figure 8: ACU_FM to MVME162 to VGA_FM 
(Transfer after freezing ACU_FM) 
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B 
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Frame 
Memory 
640 x 480 

8 MHz 

Figure 9: VGA Frame Memory Access, VGA_FM to MVME162 
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Frame 
memory 
324 Kb x 4 

Camera clock 

SIDIP 

VGA_FM 

Frame 
memory 
640 x 480 

25 MHz 

RAM 
DAC 

R 

G 

B 

Figure 10: ACU_FM to SIDIP bus to VGA_FM (Concurrent transfer) 

SIDIP 

ACU VGA_FM 

Frame Frame R 
memory memory RAM G 
324Kx4 640 x 480 DAC 

B 

Camera Clock 25 MHz 

Figure 11: ACU_FM to SIDIP bus to VGA_FM (Transfer after freezing) 

ACU_FM write data 

ACU_FM read data 

Figure 12: ACU_FM input/output delay (concurrent transfer) 

(4) SIDIP EXTENDED I/F CIRCUIT 

This circuit is used to connect the image bus 
of the module baseboard (for example, the 
IP90BD550) to the IP90MS803. The image bus 
conforms to the SIDIP standard. 

X-8 

The SIDIP extended interface circuit includes 
an output image data bus, input image data 
bus, image clock, and frame synchronization 
signal outputs (VS, HS). ACU_FM image 
data is output to the output image data bus, 
and image data sent through the input image 
data bus is picked up by the VGA_FM. 



OPERATIONS 
The ACU_FM's structure is determined by 
the number of pixels of the line sensor 
camera. It performs six different operations 
depending on the method of transfer used 
from ACU_FM to VGA_FM and the transfer 
route. The transfer rates vary depending on 
which operation is run (see the table on page 
6). 

(1) Input Transfer Modes 

1) ACU_FM to VGA_FM (Figure 6) 

The transfer rate depends on the camera 
clock used. 

2) ACU_FM to VGA_FM (Figure 7) 

Transfer rate: 25 Mb/sec (8 bits). 

VMEbus 
(11) 

D 
VGA monitor VMEbus 

(12) 

Figure 13: Example of Minimal System 
Configuration 
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3) ACU_FM to MVME162 to VGA_FM 
(Figure 8) 

Transfer rate: 8 Mb/sec (16 bits). 

Note: Stop the line sensor camera 
synchronization generator in this mode. 

4) VGA_FM to MVME162 (Figure 9) 

Transfer rate: 8 Mb/sec (16 bits). 

Note: Stop the VGA synchronization 
generator in this mode. 

5) ACU_FM to SIDIP bus to VGA_FM 
(Figure 10) 

The transfer rate depends on the camera 
clock used. 

6) ACU_FM to SIDIP bus to VGA_FM 
(Figure 11) 

Transfer rate: 50 Mb/sec (8 bits x 2). 

(2) ACU_FM Input/Output Delay 

The IP90MS803 has two transfer methods: 
one method simultaneously transfers image 
data as it is input according to the camera 
clock, and the other transfers data at a high 
speed after freezing the ACU_FM. When the 
image to be measured is too large for the 
frame memory, image processing can still be 
performed by transferring image data as it is 
input. However, with this method, the 
ACU_FM output data is four frames 
"behind." Figure 12 shows the ACU_FM 
input/ output delay caused by this method. 

Note: If the four-frame delay is too long, set 
the register to perform a simultaneous 
transfer using a delay of effective pixels x 4 
lines. 



, , , , , , 

.... 1 , .. , .. , ! .- , 

VGAmonitor SIDIP i i SIDIP , , , ' , , , , , , , ' , , 
~----~~' ~' ----~~ 

.-//,/ 

, .-
t .. " 

Figure 14: Example of Expanded Configuration 

EXAMPLES OF APPLICA nONS 
Sumitomo Metals Industries' IP90MS803 
Image Frame Grabber can be used in a wide 
variety of applications. 

The IP90MS803 has two principal functions: 
frame grabber and display. Its hardware 
processes include image remapping using a 
LUT. This makes it possible to build (for 
example) a simple single-board image 
input/ output device using the IP90MS803 and 
the Motorola MVME162. Figure 13 shows an 
example of such a system. In this case, the 
image-processing algorithm is executed by 
software through the CPU (MC68040) on the 
MVME162. Because the IP90MS803 is a 
double-width card, MVME162 can mount a 
double-width or two single-width 
IndustryPacks™ (for example, an A/D 
converter for calculations and parallel 
interfaces) in addition to the IP90MS803. 
Thus, a compact image-processing system can 
be built on a single VME board, eliminating 
the need for the VME bus system rack and 
mother board, and redUCing costs 
considerably. 

If software alone cannot execute the 
algorithms fast enough, hardware can be 
added to increase the system's speed. 
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The IP90MS803 is installed with Sumitomo 
Metals Industries' SIDIP image-processing 
standard interface, also used with other 
image-processing modules marketed by 
Sumitomo. The IP90MS803 can be connected 
through hardware to image-processing 
modules by combining the VME baseboard 
IP90BD550 (which uses the SIDIP interface 
and is the carrier board for VME image 
processing modules). Thus, slow software 
processes can easily be replaced with 
hardware to enhance the system and create a 
high-speed image-processing device. 

Figure 14 shows an example of a system 
application using an image-processing 
module. The SIDIP interface (the interface to 
these system function modules) is an open 
system, and will accommodate future 
enhancements from Surnitomo Metals 
Industries as well as specialized modules or 
boards developed by users. Third-party 
enhancements are also expected, increasing 
the system's flexibility even further. 



A minimal configuration consisting of the 
IP90MS803 and MVME162 would be used in 
systems not requiring great speed or 
algorithm checking. Conversely, businesses 
requiring high-speed systems (such as 
companies with manufacturing lines or high­
speed processing) can extend the useful life of 
their software and simplify system 
configuration by adding Sumitomo Metals 
Industries' image-processing modules to the 
minimal software system, ultimately 
reducing costs. 

SAMPLE SOFTWARE 
A reference printout of a source list of sample 
software for controlling the IP90MS803 is 
included in the package. The source list 
includes these functions: 

Adapter cable 

IP90MS803 

(A) 

(D) 

D VGA cable 

(E) 

• Initialization 

Setting the AID converter block (image 
input processor block) LUT 

• Setting the horizontal and vertical sizes 
of the input frame memories 

Setting the line sensor camera's clocks 

Setting the VGA display palette 

Setting and starting internal image data 
transfer 

• Freezing the screen 

• Reading/clearing the status registers 

Note: Be aware that these sample programs 
are provided as references only. They carry 
no warranties and may not be supported with 
follow-up versions, etc. Also, note that the 
printout and floppy disks are provided. The 
diskette is in 3-1/2" MS DOS format. 

D D VGA moo;"" 

D 3C2V coaxial cable D OJ 
Power 
supply 

D Camera cable D 
Line sensor camera 

Figure 15: Connecting with External Devices 
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Block Pin No. Signal Name Function I/O 
1 DGND Ground -
2 S ICLK Originally oscillated video clock output 0 
3 DGNO Ground -
4 E ICLK2 Video clock 2 input I 
5 OGND Ground -
6 E OUTO Image data output (bit 0) 0 
7 E oun Image data output (bit 1) 0 
8 E OUT2 Image data output (bit 2) 0 
9 E oun Image data output (bit 3) 0 
10 DGNO Ground -

SIDIP 11 E OUT4 Image data output (bit 4) 0 
12 E OUTS Image data output (bit 5) 0 
13 E OUT6 Image data output (bit 6) 0 
14 E OUT7 Image data output (bit 7) 0 

Extended 15 DGND Ground -
IfF Block 16 E INO Image data input (bit 0) I 

17 E INI Image data input (bit 1) I 
18 E IN2 Image data input (bit 2) I 
19 E IN3 Image data input (bit 3) I 
20 DGNO Ground -
21 E IN4 Image data input (bit 4) I 
22 E IN5 Image data input (bit 5) I 
23 E IN6 Image data input (bit 6) I 
24 E IN7 Image data input (bit 7) I 
2S DGND Ground -
26 S HS' Horizontal svnchronization signal output 0 
27 DGNO Ground -

28 S VS' Vertical sync. signal output 0 
29 OGND Ground -
30 N/C Not used -

Not Used 31 N/C Not used -
32 DGNO Ground -
33 HO' Horizontal sync. signal output (TTL, negative 0 

polarity) 

34 VGA GND Synchronization signal ground -
35 VD' Vertical sync. signal output (TTL, negative polarity) 0 

VGA 36 VGA GND Synchronization signal ground -
Signal 37 R R signal output 0 
Output 38 R GNO R signal ground -

Block 39 G G signal output 0 
40 G GNO G signal ground -
41 B B signal output 0 
42 B GNO B signal ground -

Camera 43 VOIN Camera input I 
Input Block 44 AG Camera input ground -

45 V CLK+ Video clock+ 0 
Camera 46 V CLK- Video clock- 0 

Drive 47 RSG RS-422 ground -
Block 48 V START+ Video starH 0 

49 V START- Video start- 0 
50 RSG RS-422 ground -

Table 3: 1/0 Connector P4 Pins Assignment 
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PIN CONNECTORS 
The IP90MS803 follows the IP standard and 
has double-width external dimensions, 
though its functions follow the single-width 
standard. That is, the two logic I/O 
connectors consist of P3 and P4; the board has 
no P1 and P2. P3 and P4 connect to slot B or to 
slot D of the MVME162 (or the IP Carrier) 
series. (However, the IP90MS803 cannot 
connect to slot D of the GreenSpring 
Computers'VIPC610.) 

(1) I/O CONNECTOR P4 

P4 is composed of a camera input, a VGA 
signal output, an extended I/F, and an 
external trigger input. Its pins are configured 
as shown in Table 3. P4 has been converted to 
the 50-pin flat cable plug on the MVME162 
(or the IP Carrier). The pin number for each 
signal is the same for each connector. 

(2) EXPLANATION OF SIGNALS 

Except for the camera input and camera 
drive blocks, all signal levels are TTL levels. 
An asterisk (*) indicates negative logic. 

(A) 

Camera input: 
• VDIN: Input signal from the line sensor 

camera. The display value of the input 
clock varies according to the length of 
the BNC cable that connects the 
IP90MS803 and the line sensor camera. 
This sets the display value of the input 
clock according to the cable length. 
Voltage levels of 0 and 5 or 0 and 2.5 V 
are available. 

• AG: VDIN Ground. 

Camera Drive: 

• V CLK+ V CLK-: Camera clocks for the 
lU:;-e sens~r Zamera. These Signals conform 
to RS-422 standards. 

• V_START+, V_START-: Start pulses for 
the line sensor camera. These signals 
conform to RS-422 standards. 

• RSG: R5-422 Ground. 

(B) 

~---------1 0 0 
00 

MVME162 
(IP Carrier) 
Cable Plug 

30 

33 

42 

45 

50 

(C) 

00 

IP90BD550 
connector CN_IP 

*Pins 31 and 32 are not used. 

1.-- (D) VGAdisplay 

.. (E) Line sensor camera input 

1.--- (F) Line sensor camera drive (RS-422) 

Figure 16: Adapter Cable 
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VGAOutput: 
• VGA output has a resolution of 640 x 480 

pixels with a horizontal sync of 31.5 
KHz and a vertical sync of 60 Hz. 

SIDIP Extended Interface: 
• It is assumed that the Sumitomo Metals 

Industries' VME Baseboard IP90BD550 is 
connected to the SIDIP extended 
interface. 
The SIDIP extended interface signals 
connect to the CN-IP connector of the 
IP90BD550 through a flat cable 
(connecting pins of the same number 
together). 

'" .102 6 places 
(M2screw) 

(3) ADAPTER CABLE 

The input/output signals through the I/O 
connector P4 pass through the 50-pin flat 
cable plug on the MVME162 (or IP Carrier) to 
the external devices, as shown in Figure 15. 
Specifications for the cable plug and the 
adapter cable are given on the following 
page. 

Note: The requirements for the adapter 
cable vary depending on the environment 
(e.g., external noise). These cable 
specifications are meant as a guideline only, 
and should be adjusted as necessary. 

J 
104 

1 

Component side view 
Double-Width 

'( ~ 
IndustryPack™ 

R ~ 3.600 
±0.020 V V 

u 0 '01, ;::, .s ~ 
~ e:: 
e:: 

'-... 
~ I .104 ';~ I' 

~IL ~.L 

1 
~ I--: inches Units 

.2125 

3.900 ± 0.020 

Figure 17: Board Size and Connector Layout 

Note 1: The board size is IP double-width. 

Note 2: The connector pin layout and dimensions conform to IP standards. 
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Sumitomo Metals Industries has standard 
adapter cables available for purchase. 
Please request a catalog of board options 
(cables and connectors) from your sales 
representative. 

Use only the cable appropriate to the 
particular device to connect the adapter 
cable. 

Figure 16 shows the connectors and connector 
cables to connect to IndustryPackTM standard 
P4. Connectors and connector cables (A) to (G) 
in Figures 15 and 16 are explained below. 

• Receptacle Connector (A) 
KEL Co. 6230-050-601 
Note: This connector extends slightly 
beyond the parts on the standard 
VME board. However, if the tapped 
strain relief (for use in disconnecting 
the cable) is removed, the assembly 
falls within the specified 
dimensions. 

• Receptacle Connector (B) 
--KEL Co. 6230-030-601 

• Flat Cable (C) 
A WG#28 -- 30 pins 
Distance between (A) and (B) must be 
70 mm or less. 

• Flat Cable or Twisted Flat Cable (D) 
AWG#28 -- 10 pins 
Flat cable can be up to 70 mm long, 
and twisted flat cable can be up to 
200 mm. Use a shielded cable for 
lengths greater than this. 

• Flat Cable or Twisted Flat Cable (E) 
AWG#28 -- 2 pins 
Flat cable can be up to 50 mm long, 
and twisted flat cable can be up to 
100 mm. Use a 75-ohm coaxial cable 
for lengths greater than this. 

X-IS 

Flat Cable or Twisted Flat Cable (F) 
AWG#28 -- 8 pins 
Flat cable can be up to 50 mm long, 
and twisted flat cable can be up to 
100 mm. Use a standard RS-422 cable 
for lengths greater than this. 

Note: Connecting to camera cable 
The I/O connector does not include a 
power line to drive the line sensor 
camera; this must be purchased 
separately. Connect each signal line 
of the adapter cable (F) and the 
cable from the camera drive power 
with connector (G). 

For connector (G) specifications and pin 
assignments, check the specifications for the 
line sensor camera and the camera cable. 

MECHANICAL DIMENSIONS 
Figure 17 shows the size of the board and 
the layout of the connectors, both of which 
are in accordance with the IndustryPack™ 
(IP) standards of GreenSpring Computers in 
the United States. 




