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EM02R222 - Combination SRAM with Chinese Character ROM
Low Power 32Kx8 SRAM with 256Kx8 Mask ROM containing dot matrix GB chi-
nese character codes with phrases (vertical sequence)

Overview
The EM02R222 is an integrated memory device
containing both a low power 256 Kbit Static Ran-
dom Access Memory (organized as 32,768 words
by 8 bits), and a 2 Mbit Mask ROM (organized as
262,144 words by 8 bits). It is fabricated using an
advanced CMOS process and NanoAmp’s high-
speed/low-Power circuit technology. 

This device contains pre-programmed information
to display chinese characters in a dot matrix for-
mat. Characters are displayed by applying a char-
acter address on the most significant address lines
and a consecutive serial binary sequence on the
five least significant address bits to output the 16
by 16 dot matrix character.  In other words, the
most-significant 13 address lines select the charac-
ter and the least-significant 5 address lines select
one of the 32 data bytes within a character (see

Figures 1 and 2).  All unused character code
spaces are filled with data value 0 - representing
blanks.  

The EM02R222 implements the GB2312.1989
standard code between A1A1h and F7FEh (h rep-
resenting “hex” format). Conversion of the 16 bit
GB character code to the 13 bit character address
for the EM02R222 uses a mathematical offset to
reduce the required address lines (see next page).
This version outputs the data vertically (each two
bytes generate one vertical data line).

An additional feature of this product is the imple-
mentation of phrase display. This feature allows a
character series or “phrase” to be accessed
through transmission of a phrase number only. 

FIGURE 1:  Example Character Display
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FIGURE 2:  Functional Block Diagram

Character Code Translation
The GB 2312 standard defines a unique 16 bit
binary code to identify each character. Because
NanoAmp Solutions implements only the GB codes
between hex A1A1 and hex F7FE, the 16 bit code
can be mathematically translated to a 13 bit binary
code. The address translation formula used in the
EM02R222 is:

        Address = (MSBh - A1h)*5Eh + (LSBh - A1h)

Where MSB is the most significant byte of the GB
address and LSB is the least significant byte of the
GB address.

Example:

GB character address A2A2h translates
as follows:

(A2 - A1) * 5E + (A2 -A1)

=  (1) * 5E + (1) = 5F (hex)

or binary   0 0000 0101 1111

Application of this binary code to the most signifi-
cant bits of the device (A17 to A5) with addresses
A4 to A0 set to 00000 will cause the byte 0 of GB
character A2A2 to be presented. The balance of
the character data is obtained by sequencing the
byte addresses A0 to A4.

Accessing Phrases:

A Phrase refernce address within the ROM has
been set as 3F800. All multiple byte contents are
stored in Big Endian format. A sequential phrase
table has been constructed with each entry con-

taining a 2-byte quantity that points to the phrase
storage.  This pointer represents the relative offset
from the reference address.

The first byte of the phrase storage is a single byte
binary number indicating the number of bytes in the
phrase. The GB character codes for the phrase
begin with the second byte.

EXAMPLE:

Given that the reference address is 0x3F800 and
the first few phrases are:

byte Count  Character Codes

  8           A455 AF5A ABE1 A8A3

12          B751 ACF9 A741 A659 ADD3 B6BA

Then the information will be stored as follows

Control
Logic

32K x 8

RAM Array

256K x 8

ROM Array
Address
Decode
LogicByte

A0 - A4

ROMCS
RAMCS

WE
OE

 Input/
Output

   Mux
   and 
Buffers

Data I/O

D0 - D7

Character

A5 - A17

Address

Address

* Note:  Addresses A0 through A14 are shared by both RAM and Character Rom

Address   Content

0x3F915 0xBA

0x3F914 0xB6

0x3F913 0xD3

0x3F912 0xAD

0x3F911 0x59

0x3F910 0xA6

0x3F90F 0x41
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TABLE 1: Font Formats
Please see attached font layouts (pages 4-10)  

0x3F90E 0xA7

0x3F90D 0xF9

0x3F90C 0xAC

0x3F90B 0x51

0x3F90A 0xB7

0x3F909 0x12

0x3F908 0xA3

0x3F907 0xA8

0x3F906 0xE1

0x3F905 0xAB

0x3F904 0x5A

0x3F903 0xAF

0x3F902 0x55

0x3F901 0xA4

0x3F900 0x08

.

.

0x3F804 0x01

0x3F803 0x09

0x3F802 0x01

0x3F801 0x00

0x3F800 0x01

Address   Content
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NanoAmp Solutions, Inc. ("NanoAmp") reserves the right to change or modify the information contained
in this datasheet and the products described therein, without prior notice.  NanoAmp does not convey
any license under its patent rights nor the rights of others.  Charts, drawings and schedules contained
in this datasheet are provided for illustration purposes only and they vary depending upon specific ap-
plications.

NanoAmp makes no warranty or guarantee regarding suitability of these products for any particular pur-
pose, nor does NanoAmp assume any liability arising out of the application or use of any product or
circuit described herein.  NanoAmp does not authorize use of its products as critical components in any
application in which the failure of the NanoAmp product may be expected to result in significant injury
or death, including life support systems and critical medical instruments.

© 1999-2001 Nanoamp Solutions, Inc. All rights reserved.


