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PREFACE 

PTKCG3A-E is a character generator with an 8Mbit 1 chip memory which contains the symbols and 
characters of sections 1 to 93 of the KS C 5601-1989 Korean standard.  This character generator is 
designed as a compact 48-pin TSOP package to reduce the space required for installation on a circuit board. 

The following row-scan fonts are built in: 

2-byte characters: 24 × 24 dots, 16 × 16 dots (Mincho) 
1-byte characters: 24 × 12 dots, 16 × 8 dots (Gothic, two types) 

 

 

 

 

 

 

 

 

 

 

(NOTE) This character generator can be used with SII printers only. It cannot be used for 
any other purposes.  The data contained in this character generator must not be 
duplicated or modified. 
Fully investigate the intellectual property rights of the sample circuits described in 
this manual before using. 

The character generator complies with EU RoHS Directive (2002/95/EC). And the character generator does 
not contain the hazardous substances controlled by China RoHS (Management Methods for Controlling 
Pollution by Electronic Information Products）. 
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CHAPTER 1 
FEATURES 

• Character types 

Kanji: 4888 characters 2-byte characters (KS C 5601-1989) 
others: 3478 characters (including a blank) 
1-byte Katakana character sets: 222 characters 
(two fonts) 

1-byte characters 

Extended Graphic character sets: 230 
characters (two fonts) 

 
• Font size 

24 × 24 dots (Letter size 22 × 22 dots) 2-byte characters 
16 × 16 dots (Letter size 16 × 15 dots) 
24 × 12 dots (Letter size 24 × 12 dots)  
(Some characters: 24 × 16 dots) 

1-byte characters 

16 × 8 dots (Letter size 16 × 8 dots) 
 

• Fonts 

2-byte characters Mincho 
1-byte characters Gothic 

 
• Row-scan method 

• One set of characters is contained in one chip 

• 5 V power supply 

• Three-state outputs 

• TTL-compatible input/output 

• Access time 70 ns (max.) 

• Low current consumption 

Operating 30 mA max. 
Idle 5 µA max. 

 
• 16-bit or 8-bit output can be selected (with BHE pin). 

• 48-pin plastic TSOP package 
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CHAPTER 2 
PIN ASSIGNMENT 

 

Figure 2-1 Pin Assignment 
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Pin name Description 

A-1 Address input(When output is 8-bit.) 

A0 to A18 Address input 

D0 to D15 Data output 

CE  Chip enable 

OE  Output enable 

BHE 
A switch for 16-bit/8-bit output 
8-bit output at L level 

VCC, VSS Power supply voltage 

RSV Reserved pin *1  

NC Non connection 
    *1: Pull the reserved pin up with 10kΩ resistor. 
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CHAPTER 3 
ELECTRICAL CHARACTERISTICS 

If the PTKCG3A-E exceeds the absolute maximum ratings because that is the C-MOS devices, there is a 
possibility of breaking the IC by voltage, heat, latch-up, etc. 
Also, malfunctions may occur if the operating range is exceeded. Pay attention to the absolute maximum 
ratings, the operating ranges, and the electrical characteristics, when designing the peripheral circuits. 
Latch-up means that when a voltage of VCC + 0.3 V or more, or GND − 0.3 V or less, is applied to the signal 
pin, the IC is damaged by the flow of excessive current in the IC. 

3.1 ABSOLUTE MAXIMUM RATINGS 

Item Code Condition Rated value Unit 

Power supply voltage VCC -2 to 7  V 

Input voltage VI -2 to VCC V 

Output voltage  VO 

For VSS 

-2 to VCC V 

Operating temperature Topr ― -55 to 125 (-67 to 257) °C(°F)

Storage temperature Tstg ― -65 to 125 (-85 to 257) °C(°F)
 

3.2 RECOMMENDED OPERATING CONDITIONS 

Rated value 
Item Code Condition 

Min. Typ. Max. 
Unit 

VCC ― 4.5 5.0 5.5 V 
Power supply voltage 

VSS ― 0.0 0.0 0.0 V 

Input voltage "High" VIH ― 2.0 ― VCC+0.5 V 

Input voltage "Low" VIL ― -0.5 ― 0.8 V 

Operating temperature Topr ― 0 (32) ― 70 (158) °C(°F)
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3.3 DC CHARACTERISTICS 

Rated Value 
Item Code Condition 

Min. Typ. Max. 
Unit 

Output voltage "High" VOH IOH=-2.5 mA 2.4 ― ― V 

Output voltage "Low" VOL IOL=12 mA ― ― 0.45 V 

Input leak current ILI VI=0 to VCC -1 ― 1 µA 

Output leak current ILO VO=0 to VCC -1 ― 1 µA 

Power supply current 
(Operating) ICC 

Cycle=6 MHz, all output open,
CE =VIL, OE =VIH 

― 20 30 mA 

ICCS1 CE =VCC, all output open ― 1 5 µA Power supply current 
(Idle) ICCS2 CE =VIH, all output open ― 0.4 1 mA 

 

3.4 CAPACITY CHARACTERISTICS 

Rated value 
Item Code Condition 

Min. Typ. Max. 
Unit 

Input capacity CIN VIN = 0 V ― 6 7.5 pF 

Output capacity COUT VOUT = 0 V ― 8.5 12 pF 
 

3.5 AC OPERATION CHARACTERISTICS 

• Timings 

Item Condition 

VCC voltage 4.5 V to 5.5 V 

Operational temperature 0 to 70 °C (32 to 158 °F) 

Input signal level 0.45 V to 2.4 V 

Input signal rise/fall time 20 ns 

Voltage for measuring time 0.8 V and 2.0 V 

Load CL = 100 pF+1TTL 
 

• Read cycle 

(Vcc= 5V ± 10%) 
Rated Value 

Item Code Condition 
Min. Typ. Max. 

Unit 

Cycle time tRC ― 70 ― ― ns 

Address access time tAA ― ― ― 70 ns 

CE  access time tCE ― ― ― 70 ns 

OE  access time tOE ― ― ― 30 ns 

CE , OE  output disable time tDF ― ― ― 20 ns 

Output hold time tOH1 
tOH2 

― 0 ― ― ns 
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3.6 TIMING WAVEFORM 

 

tOE 

tOH1 

DOUT 

D0 to D7 
D8 to D15(*2) 

EO  

tDF 

 tCE 

tRC 

ADDRESS 

A0 to A18 

A-1(*1) 

VALID 

DATA 

ADD1 

 tOH2 

 tAA 

*1: Only for BYTE mode (BHE=VIL) 

*2: Only for WORD mode (BHE=VIH) 

EC  
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CHAPTER 4 
FUNCTION TABLE 

Table 4-1 Function Table 

CE  OE  BHE A-1/D15 D0 to D7 D8 to D14 DOUT 
mode LSB MSB

High X X X Hi-Z Hi-Z 

Low High X X Hi-Z Hi-Z 
Hi-Z ⎯ ⎯ 

Low Low High 
Input 

prohibition 
(D15 output) 

D0 to D7 D8 to D14 16bit A0 A18 

Low Low Low L input D0 to D7 Hi-Z 

Low Low Low H input D8 to D15 Hi-Z 
8bit A-1 A18 

 X: High or Low 
 Hi-Z: High impedance 
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CHAPTER 5 
MEMORY MAP 

This character generator (PTKCG3A-E) has a 1 Mbyte area at addresses 000000H to 0FFFFFH in which the 
following data is stored: 

Address Data Category 

000000 
⋅⋅⋅ 

0EFFFF 

Symbol/character fonts 
(KS C 5601-1989) 2-byte character 

0F0000 
⋅⋅⋅ 

0F3FFF 
Extended graphic character set 1 

0F4000 
⋅⋅⋅ 

0F7FFF 
Katakana character set 1 

0F8000 
⋅⋅⋅ 

0FBFFF 
Extended graphic character set 2 

0FC000 
⋅⋅⋅ 

0FFFBF 
Katakana character set 2 

1-byte character 

0FFFC0 ‘KOREAN’,0 Language 

0FFFD0 ‘KS C 5601-1989’,0 Standard 

0FFFE0 ‘Seiko Instruments Inc.’,0 Company 

0FFFFF 02 ROM ID 

ROM 
informa

tion 

 

ROM information is stored following address 0FFFC0H.  This information shows the type of ROM. See 
CHAPTERS 6 and 7 for details on the format in which each font is stored. 
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CHAPTER 6 
2 BYTE CHARACTERS 

6.1 2-BYTE CHARACTER ADDRESS CALCULATION METHOD 

Character codes are assigned to characters in sections 1 to 93.  Each section contains 94 characters.  All 
characters can be specified by the codes listed below by assigning Sections 1 to 93 to the codes of high 
order bytes A1H to FDH and assigning 94 characters in each section to the codes of low order bytes A1H to 
FEH. 

Section 1: A1A1H - A1FEH 
Section 2: A2A1H - A2FEH 
Omitted: Omitted 
Section 92: FCA1H – FCFEH 
Section 93: FDA1H – FDFEH 

One character consists of 24 × 24 dots (72 bytes) and 16 × 16 dots (32 bytes) (a total of 104 bytes).  A set 
of 94 characters in each of sections 1 to 87 are stored at contiguous addresses in the order of their 
character code numbers. 
Therefore, the start address of the font corresponding to a character code can be calculated by the following 
formula.  K1 is the first byte (high-order byte), and K2, the second byte (high-order byte) of their character 
codes. 

Start address = (( K1 − A1H ) × 94 + ( K2 − A1H )) × 104 

For example, the start address of the font for character code B5A4H is: 

(( B5H − A1H ) × 94 + ( A4H − A1H )) × 104 
= ( 14H × 94 + 3H ) × 104 
= 2FCF8H 

This font is stored in a 104-byte area from addresses 2FCF8H to 2FD5FH. 
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6.2 2-BYTE CHARACTER SCAN ADDRESS 

A 24 × 24 dot font is stored in a 72-byte contiguous area and a 16 × 16 dot font is stored in a 32-byte 
contiguous area from the start address calculated in the previous section. 

• 24 × 24 dot font storage order 

 0 1 2 

0                         
3                         
6                         
9                         
12                         
15                         
18                         
21                         
24                         
27                         
30                         
33                         
36                         
39                         
42                         
45                         
48                         
51                         
54                         
57                         
60                         
63                         
66                         
69                         

 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0 

 

 
• 16 × 16 dot font storage order 

 0 1 

72                 
74                 
76                 
78                 
80                 
82                 
84                 
86                 
88                 
90                 
92                 
94                 
96                 
98                 
100                 
102                 

 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0
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6.3 CORRESPONDENCE BETWEEN 2 BYTE CHARACTERS AND CODES 
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CHAPTER 7 
1-BYTE CHARACTERS 

7.1 1-BYTE CHARACTER ADDRESS CALCULATION METHOD 

There are four types of fonts for 1 byte characters: extended graphic character sets 1 and 2, and Katakana 
character sets 1 and 2.  The heights of the characters of character set 1 are greater than those of character 
set 2.  The addresses of the character sets are as follows: 

Extended graphic character set 1 0F0000H 
Katakana character set 1 0F4000H 
Extended graphic character set 2 0F8000H 
Katakana character set 2 0FC000H 

Each character set is stored in a 256-character (16Kbyte) area. 
The fonts corresponding to character codes are stored in the area for character codes 20H to FEH. 
The characters with character codes 20H to 7EH, except 5CH, use the font’s common to the extended 
graphic character sets and Katakana character sets. 
A font of a slashed zero is stored in the area for character code 7FH. 
International character fonts are stored in the area for character codes 0 to 6 of the extended graphic 
character set. 

A character consists of 24 × 12 dots (48 bytes) and 16 × 8 dots (16 bytes) (a total of 64 bytes).  256 
characters are stored at contiguous addresses in the order of character code numbers.  Therefore, the start 
address of the font corresponding to a character code can be calculated by the following formula.  In this 
formula, A indicates a character code. 

Start address = Character set address + A × 64 

For example, the start addresses of the font of character code 31H of Katakana character set 2 is as follows: 

0FC000H + 31H × 64 
= 0FCC40H 

This font is stored in a 64-byte area at addresses 0FCC40H to 0FCC7FH. 

(NOTE) Basically, a 24-dot font consists of 24 × 12 dots.  However, some graphic patterns 
other than characters consist of 24 × 16 dots.  ROM information, not font data, is 
stored in the area corresponding to character code FFH of Katakana character set 
2. 
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7.2 1-BYTE CHARACTER SCAN ADDRESS 

A 24 × 12 dot font is stored in a 48-byte space from the character address calculated in the previous section 
and a 16 × 8 dot font is stored in a 16-byte contiguous area as shown below. 

• 24 × 12 dot font storage order 

 0 1 

0                 
2                 
4                 
6                 
8                 
10                 
12                 
14                 
16                 
18                 
20                 
22                 
24                 
26                 
28                 
30                 
32                 
34                 
36                 
38                 
40                 
42                 
44                 
46                 

 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0
 

• 16 × 8 dot font storage order 

 0 

48         
49         
50         
51         
52         
53         
54         
55         
56         
57         
58         
59         
60         
61         
62         
63         
 D7 D6 D5 D4 D3 D2 D1 D0
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7.3 CORRESPONDENCE BETWEEN 1 BYTE CHARACTERS AND CODES 

Extended graphic character set 1 

[24 × 12 dots] 

 
 

[16 × 8 dots] 

 
 

 

 

 

 

 

 

 

 

 

Katakana character set 1 

[24 × 12 dots] 

 
 

[16 × 8 dots] 
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Extended graphic character set 2 

[24 × 12 dots] 

 
 

[16 × 8 dots] 

 
 

 

 

 

 

 

 

 

 

 

Katakana character set 2 

[24 × 12 dots] 

 
 

[16 × 8 dots] 

 
 



8-1 

CHAPTER 8 
EXTERNAL DIMENSIONS 
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Figure 8-1 External Dimensions 
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CHAPTER 9 
MARK SPECIFICATION (EXAMPLE) 

This figure gives an example of a mark and its approximate position. 
It does not show any details of fonts, size or position. 

 

PTKCG3A-E

Model name 

 

Figure 9-1 Mark Specification (example) 
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