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DESCRIPTION
The µPD789405A, 789406A, 789407A, 789415A, 789416A, and 789417A are products of the µPD789407A and

789417A Subseries (for LCD drive) in the 78K/0S Series.

In addition, a flash memory version (µPD78F9418A) that can operate within the same power-supply voltage range

as the mask ROM version, and a range of development tools are also supported.

Detailed function descriptions are provided in the following user’s manuals. Be sure to read them before

designing.

µµµµPD789407A, 789417A Subseries User’s Manual: U13952E

78K/0S Series User’s Manual Instructions: U11047E

FEATURES
• ROM and RAM sizes

Data MemoryItem
Program Memory (ROM)

Internal High-Speed RAM LCD Display RAM

µPD789405A, 789415A 12 KB

µPD789406A, 789416A 16 KB

µPD789407A, 789417A 24 KB

512 × 8 bits 28 × 4 bits

• Minimum instruction execution time can be

changed from high-speed (0.4 µs @ 5.0 MHz

operation with main system clock) to ultra-low-

speed (122 µs @ 32.768 kHz operation with

subsystem clock)

• I/O ports: 43

• Serial interface: 1 channel

3-wire serial I/O mode/UART mode selectable

• LCD controller/driver

• Segment signals: 28 MAX.

• Common signals: 4 MAX.

• 1/2- or 1/3-bias selectable

• 8-bit resolution A/D converter: 7 channels

(µPD789405A, 789406A, 789407A)

• 10-bit resolution A/D converter: 7 channels

(µPD789415A, 789416A, 789417A)

• Timer: 6 channels

• 16-bit timer: 1 channel

• 8-bit timer/event counter: 2 channels

• 8-bit timer: 1 channel

• Watch timer: 1 channel

• Watchdog timer: 1 channel

• Supply voltage: VDD = 1.8 to 5.5 V

APPLICATION  FIELDS
APS compact cameras, blood pressure gauges, rice cookers, etc.

Part Number

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.
Not all devices/types available in every country. Please check with local NEC representative for
availability and additional information.
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DEVELOPMENT OF 78K/0S SERIES
The product development of the 78K/0S Series is shown below.  Subseries names are shown enclosed in a solid

or dotted line.

Remark VFD (Vacuum Fluorescent Display) is referred to as “FIPTM” (Fluorescent Indicator Panel) in some

documents, but the functions of the two are the same.

   PD789327µ

   PD789467µ

   PD789014

Products under development

Products in mass production

   PD789074

Small-scale package, general-purpose applications 

78K/0S
Series 

28-pin

   PD789014 with enhanced timer and increased ROM, RAM capacity

On-chip UART and capable of low voltage (1.8 V) operation

   PD789074 with added subsystem clock

LCD drive

Inverter control

44-pin    PD789842 On-chip inverter controller and UART

ASSP

80-pin

80-pin

   PD789446

   PD789456

   PD789436

   PD789417A
   PD789407A

   PD789426

   PD789306
   PD789316

   PD789426 with enhanced A/D converter

   PD789446 with enhanced A/D converter
SIO, 8-bit A/D converter, and resistance division type LCD (28 × 4)

SIO, 8-bit A/D converter, and on-chip voltage booster type LCD (15 × 4)

   PD789407A with enhanced A/D converter

SIO, 8-bit A/D converter, and on-chip voltage booster type LCD (5 × 4)
RC oscillation version of the    PD789306

SIO and on-chip voltage booster type LCD (24 × 4)

64-pin
64-pin

64-pin
64-pin

64-pin

64-pin

   PD789146
   PD789156

44-pin

Small-scale package, general-purpose applications and A/D converter

44-pin

30-pin

30-pin
30-pin
30-pin

   PD789124A
   PD789134A

   PD789177
   PD789167

30-pin
30-pin

   PD789104A

   PD789114A

   PD789167 with enhanced A/D converter

   PD789104A with enhanced timer

   PD789124A with enhanced A/D converter
RC oscillation version of the    PD789104A

   PD789104A with enhanced A/D converter
   PD789026 with added A/D converter and multiplier

   PD789104A with added EEPROMTM

   PD789146 with enhanced A/D converter

   PD789177Y

   PD789167Y

Y Subseries products support SMB.

Dot LCD drive

20-pin    PD789860

   PD78984044-pin

44-pin    PD789800

20-pin    PD789861
For keyless entry, on-chip POC and key return circuit

For keypad, on-chip POC
For PC keyboard, on-chip USB function

RC oscillation version of the    PD789860

52-pin

52-pin
SIO and resistance division type LCD
8-bit A/D converter and on-chip voltage booster type LCD

88-pin    PD789830
   PD789835144-pin

Segments: 40, commons: 16

Segment/common outputs: 96

42-/44-pin

44-pin    PD789046

   PD789088
   PD789026

30-pin    PD789026 with enhanced timer 

VFD drive

52-pin    PD789871 Total display outputs: 25

SIO, 10-bit A/D converter, and on-chip voltage booster type LCD (28 × 4)80-pin
SIO, 8-bit A/D converter, and resistance division type LCD (28 × 4)80-pin

   PD78980364-pin For PC keyboard, on-chip USB HUB function

µ µ
µ

µ

µ
µ
µ
µ
µ

µ
µ

µ

µ

µ

µ

µ

µ

µ
µ
µ

µ µ
µµ

µ
µ
µ
µ
µ
µ

µ

µ 

µ
µ
µ
µ
µ
µ
µ
µ

µ
µ

   PD789477µ

µ
µ
µ
µ
µ

30-pin

µ

   PD789074 with enhanced timer and increased ROM and RAM capacityµ

   PD789488µ
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FUNCTIONAL OUTLINE
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1.  PIN  CONFIGURATION (TOP VIEW)

• 80-pin plastic QFP (14 x 14) • 80-pin plastic TQFP (fine pitch) (12 × 12)

µPD789405AGC-×××-8BT µPD789405AGK-×××-9EU

µPD789406AGC-×××-8BT µPD789406AGK-×××-9EU

µPD789407AGC-×××-8BT µPD789407AGK-×××-9EU

µPD789415AGC-×××-8BT µPD789415AGK-×××-9EU

µPD789416AGC-×××-8BT µPD789416AGK-×××-9EU

µPD789417AGC-×××-8BT µPD789417AGK-×××-9EU
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60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

VDD1

BIAS

VLC0

VLC1

VLC2

VSS1

COM0

COM1

COM2

COM3

S0

S1

S2

S3

S4

S5

S6

S7

S8

S9

P50

P51

P52

P53

P20/SCK/ASCK

P21/SO/TxD

P22/SI/RxD

P23/CMPTOUT0/TO2

P24/INTP0/TI0

P25/INTP1/TI1

P26/INTP2/TO5

P27/INTP3/CPT5

AVSS

P60/ANI0/CMPIN0

P61/ANI1/CMPREF0

P62/ANI2

P63/ANI3

P64/ANI4

P65/ANI5

P66/ANI6

S
10

S
11

S
12

S
13

S
14

S
15

P
93

/S
16

P
92

/S
17

P
91

/S
18

P
90

/S
19

P
87

/S
20

P
86

/S
21

P
85

/S
22

P
84

/S
23

P
83

/S
24

P
82

/S
25

P
81

/S
26

P
80

/S
27

A
V

D
D

A
V

R
E

F

P
40

/K
R

0

P
41

/K
R

1

P
42

/K
R

2

P
43

/K
R

3

P
44

/K
R

4

P
45

/K
R

5

IC X
T

1

X
T

2

V
D

D
0

V
S

S
0

X
1

X
2

R
E

S
E

T

P
46

P
47

P
00

P
01

P
02

P
03

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61

Cautions 1. Connect the IC (Internally Connected) pin directly to VSS0 or VSS1.

2. Connect the AVDD pin to VSS0.

3. Connect the AVSS pin to VSS0.
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

��;���4���;.A �%�&4��$%#�� �.���4��..A �4���.

���,A �'9%���4%4�'�'��$�&�$%#�� �����4����A �4����

��DDA �%�&4��#48���'�##&9 �����4���@A �4����

��REFA �%�&4����-���%���64&���� 1
�
"A 1�'��

��SSA �%�&4����4�%0 1/�A 1���$6��0���

!;��A C���#48���'�##&9��$�'��4%��4& ����4����A �����%��4��#��

�3�;��A �4�#����4��$%#�� ��,A ���$�&��&4��

�3�1
)�A �4�#����4����-���%�� �;A ���$�&�$%#��

�3�"2�"�A �4�#����4��4��#�� �2A ���$�&�4��#��

�23���4��23@A �4��4%�4��#�� ";�=�";	A "$����$%#��

��"�A ��#�������$�����$%#�� "2�=�"2�A "$����4��#��

;�A ;%���%�&&9��4%%����0 "/�A "��%'�$��0���

;�"����4�;�"�@A 
/���%�&�$%�����#��$%#�� �DD0=��DD1A �48���'�##&9

,1���4�,1�A ,�9������% �LC0��4��LC2A C���#48���'�##&9

�����4���@A �4���� �SS0=��SS1A ��4�%0

�����4����A �4���� G	=�G�A ��9'��&�*��$%�'9'�����&4��+

�
���4��
�A �4���
 G"	=�G"�A ��9'��&�*'��'9'�����&4��+

�����4���@A �4����
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

2.  BLOCK  DIAGRAM

������ "���$%���%�&�123���#��$�9�0$--��'�0�#�%0$%��4%�����#�40���5

78K/0S
CPU core

ROM

RAM

VDD0

VDD1

VSS0

VSS1

IC

TI0/P24 8-bit timer
event/counter 00

P00 to P03Port 0

P20 to P27Port 2

P40 to P47Port 4

P50 to P53Port 5

P60 to P66Port 6

P80 to P87Port 8

P90 to P93Port 9

System
control

TI1/P25 8-bit timer
event/counter 01

TO2/P23 8-bit timer
counter 02

TO5/P26
CPT5/P27

16-bit timer
counter 50

Watch timer

Watchdog timer

Serial
interface 00

SCK/ASCK/P20

SI/RxD/P22
SO/TxD/P21

Comparator
CMPTOUT0/P23

CMPREF0/P61
CMPIN0/P60

A/D converter
ANI0/P60 to

ANI6/P66

AVDD

AVSS

AVREF

VLC0 to VLC2

BIAS

S0 to S15

S16/P93 to S19/P90

S20/P87 to S27/P80

COM0 to COM3

LCD

controller/

driver 00

RESET
X1
X2
XT1
XT2

Interrupt
control

INTP0/P24
INTP1/P25
INTP2/P26
INTP3/P27
KR0/P40 to KR5/P45
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

3.  PIN  FUNCTIONS

3.1  Port Pins

�$%����� ;72 )�%��$4% �-����1�'�� �&���%����)�%��$4%

�����4���@ ;72 �4����5


 �$��;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$�

'4-�8���5

;%#�� −

��� ��,7���,

��	 �27"/�

��� �;71/�

��@ �3�"2�"�7"2�

��
 ;�"��7";�

��� ;�"�	7";	

��. ;�"�	7"2�

���

;72 �4����5

� �$��;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$�

'4-�8���5

;%#��

;�"�@7��"�

�
���4��
� ,1���4�,1�

�
.=��
�

;72 �4���
5

� �$��;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$�

'4-�8���5

;%#��

−

�����4���@ ;72 �4����5


 �$��� ���4#�% 0��$%�;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

�%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0��9���'��4#�$4%5

;%#�� −

�.� ��;�7�3�;��

�.	 ��;	7�3�1
)�

�.���4��..

;%#�� �4���.5

� �$��$%#�� 4%&9�#4��5

;%#��

��;���4���;.

�����4���� ;72 �4����5

� �$��;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$�

'4-�8���5

;%#�� �����4����

�����4���@ ;72 �4����5


 �$��;72�#4��5

;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$�

'4-�8���5

;%#�� �	���4��	.
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

3.2  Non-Port Pins (1/2)

�$%����� ;72 )�%��$4% �-����1�'�� �&���%����)�%��$4%

;�"�� ��
7";�

;�"�	 ���7";	

;�"�� ��.7"2�

;�"�@

;%#�� 
/���%�&�$%�����#��$%#���-4��8�$�������6�&$0��0���*�$'$%���0��=�-�&&$%�

�0��=�4���4����$'$%���%0�-�&&$%���0��'+���%����'#��$-$�0

;%#��

���7��"�

,1���4�,1� ;%#�� ,�9������%�'$�%�&�0�����$4% ;%#�� �
���4��
�

�; ;%#�� ���$�&�0����$%#����4�'��$�&�$%���-��� ;%#�� ���71/�

�2 2��#�� ���$�&�0����4��#���-�4��'��$�&�$%���-��� ;%#�� ��	7"/�

��, ;72 ���$�&��&4���$%#��74��#���-4��'��$�&�$%���-��� ;%#�� ���7���,

���, ;%#�� ���$�&��&4���$%#���-4���'9%���4%4�'�'��$�&�$%���-��� ;%#�� ���7��,

1/� ;%#�� ���$�&�0����$%#���-4���'9%���4%4�'�'��$�&�$%���-��� ;%#�� ���7�;

"/� 2��#�� ���$�&�0����4��#���-4���'9%���4%4�'�'��$�&�$%���-��� ;%#�� ��	7�2

";� ;%#�� 
/���%�&��4�%���&4���$%#����4�� �$���$����*"3��+ ;%#�� ��
7;�"��

";	 ;%#�� 
/���%�&��4�%���&4���$%#����4�� �$���$����*"3�	+ ;%#�� ���7;�"�	

"2� 2��#�� � �$���$����*"3��+�4��#�� ;%#�� ��@7�3�"2�"�

"2� 2��#�� 	. �$���$����*"3��+�4��#�� ;%#�� ��.7;�"��

��"� ;%#�� ��#������0���$%#�� ;%#�� ���7;�"�@

�3�"2�"� 2��#�� �4�#����4��4��#�� ;%#�� ��@7"2�

�3�;�� ;%#�� �4�#����4��$%#�� ;%#�� �.�7��;�

�3�1
)� ;%#�� �4�#����4����-���%���64&�����$%#�� ;%#�� �.	7��;	

��;� �.�7�3�;��

��;	 �.	7�3�1
)�

��;���4���;.

;%#�� �7���4%6�������%�&4��$%#�� ;%#��

�.���4��..

��1
) − �7���4%6��������-���%���64&���� − −

���� − �7���4%6��������4�%0�#4��%�$�& − −

���� − �7���4%6�������%�&4��#48���'�##&9 − −

����4��	� 2��#�� −

�	.��4��	� ��@��4����

�����4����

2��#�� �����%��'$�%�&�4��#���-�4��C����4%��4&&��70�$6��

;%#��

�����4����

�23���4��23@ 2��#�� �4��4%�'$�%�&�4��#���-�4��C����4%��4&&��70�$6�� 2��#�� −

�C����4��C�� − C���0�$6��64&���� − −

!;�� − ��##&9�64&�����-4��C���0�$6$%� − −

G	 ;%#�� − −

G� −

�4%%���$%����9'��&���'4%��4��-4����$%�'9'�����&4���4'�$&&��$4%

− −

G"	 ;%#�� − −

G"� −

�4%%���$%����9'��&���'4%��4��-4��'��'9'�����&4���4'�$&&��$4%

− −

1
�
" ;%#�� �9'������'���$%#�� ;%#�� −
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

3.2  Non-Port Pins (2/2)

�$%����� ;72 )�%��$4% �-����1�'�� �&���%����)�%��$4%

���� − �4'$�$6��#48���'�##&9 − −

���	 − �4'$�$6��#48���'�##&9�*4��������%�#4��'+ − −

���� − ��4�%0 − −

���	 − ��4�%0�#4��%�$�&�*4��������%�#4��'+ − −

;� − ;%���%�&&9��4%%����05���4%%������$'�#$%�0$����&9��4������4�����	5 − −
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

3.3  Pin I/O Circuits and Recommended Connections of Unused Pins

"���;72��$���$���9#��4-������#$%��%0����4���%0�0��4%%���$4%�4-��%�'�0�#$%'�$%�'�48%�$%�"��&��@ 	5

)4������;72��$���$���4%-$�����$4%�4-�������9#�=���-����4�)$�����@ 	5

��73��#8����46�0�	9�
./��:���.�1-.
0��/5���1	���/5�5��	//�1
.	/0�	9��/-0�5�
./0

�$%����� ;72��$���$��"9#� ;72 1��4���%0�0��4%%���$4%'�4-��%�'�0��$%'

�����4���@ � D

���7��,7���,

��	7�27"/�

���7�;71/�

� �

��@7�3�"2�"�7"2� 	� !

;%#��A�� ;%0�#�%0�%�&9��4%%�����4�����=����	�4������=����	�6$������'$'�4�5

2��#��A C��6��4#�%5

��
7;�"��7";�

���7;�"�	7";	

��.7;�"��7"2�

���7;�"�@7��"�

;%#��A�� ;%0�#�%0�%�&9��4%%�����4������4�����	=����	�6$������'$'�4�5

2��#��A C��6��4#�%5

�
�7,1���4��
�7,1�

� �

�
.=��
� � D

;%#��A�� ;%0�#�%0�%�&9��4%%�����4�����=����	�4������=����	�6$������'$'�4�5

2��#��A C��6��4#�%5

��� ��@ 	@ �

;72

;%#��A�� ;%0�#�%0�%�&9��4%%�����4������4�����	�6$������'$'�4�5

2��#��A�C��6��4#�%5

�.�7��;�7�3�;��

�.	7��;	7�3�1
)�

� �

�.�7��;���4��..7��;. � �

;%#�� �4%%����0$����&9��4�����=����	�4������=����	5

���7�����4����7���

���7�	���4���@7�	.

	� ) ;72 ;%#�� A�;%0�#�%0�%�&9��4%%�����4�����=����	�4������=����	�6$������'$'�4�5

2��#�� A�C��6��4#�%5

����4��	� 	� !

�23���4��23@ 	� �

2��#��

�C����4��C��

C��6��4#�%5

!;��

−

C��6��4#�%�*;-��&&��C����4��C��������%�'�0=��48�6��=�$%0�#�%0�%�&9��4%%���

������4������4�����	�6$����'$'�4�+5

G"	 ;%#�� �4%%�����4������4�����	5

G"� C��6��4#�%5

���� �4%%�����4�����

���� �4%%�����4�����

��1
)

−

−

�4%%�����4�����

1
�
" � ;%#�� −

;� − − �4%%����0$����&9��4������4�����	5
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

�.;-���#8����
./��:���.�1-.
0���:��

IN

Pull-up
enable

Data

Output
disable

Input
enable

VDD0

P-ch

VDD0

P-ch

IN/OUT

N-ch

VSS0

Pull-up
enable

Data

Open drain
output disable

VDD0

P-ch

VDD0

P-ch

IN/OUT

N-ch

VSS0

Pull-up
enable

Data

Output
disable

VDD0

P-ch

VDD0

P-ch

IN/OUT

N-ch
VSS0

IN +

AVSS

VREF

(Threshold voltage)

P-ch

N-ch

Input
enable

VSS0

Output data
Output disable

IN/OUT

VDD0

N-ch

Input enable

Pull-up resistor
(mask option)

+

–

P-ch

N-ch
IN

Input
enable
Comparator

VREF

(Threshold voltage)

AVSS

-

P-ch

VLC0

VLC1
N-ch

P-ch

N-ch
VLC2

VSS1

SEG
data

P-ch

OUT

N-ch

Type 2 Type 9-D

Type 5-H Type 10-B

Type 8-C Type 13-U

Type 9-C Type 17-B

Schmitt-triggered input with hysteresis characteristics

Comparator

Medium voltage
input buffer
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�.;-���#8����
./��:���.�1-.
0���:��

P-ch
VLC0

VLC1

VLC2

VSS1

SEG
data P-ch

N-ch

N-ch

Data

Output
disable

P-ch

VDD0

VSS0

N-ch

SEG 
output
disable

Input
enable

P-ch

VDD0

Pull-up
enable

COM
data

OUT

P-ch

VLC0

VLC1
N-ch

VLC2

VSS1

P-ch

N-ch

P-ch

N-ch

N-ch

P-ch

Type 18-A Type 17-F

IN/OUT
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4.  MEMORY  SPACE

"���µ�����
���=����
�.�=����
���=����
	��=����
	.�=��%0����
	�����%�����''�.
�,!�4-����4�9�'#���5

)$�����
 	�'�48'��������4�9���#5

�.;-���&8����!��	�4�!�6

�	
� "���$%���%�&����4�9���#��$�9�0$--��'�0�#�%0$%��4%�����#�40����*'����������&����&48+5

�����������
C�'���00��''�4-�;%���%�&�123

%�%�%�%�D

µ�����
���=����
	�� ��)�)�)�D

µ�����
�.�=����
	.� @�)�)�)�D

µ�����
���=����
	�� ��)�)�)�D

Special function register
256 × 8 bits

Internal high-speed RAM 
512 × 8 bits

Reserved

Reserved

Internal ROMNote

LCD display RAM space 
28 × 4 bits

Program area

CALLT table area

Program area

Vector table area

Data memory
space

Program memory
space

HFFFF

H
H

0
F

0
F

D
C

F
F

H
H

0
F

0
F

F
E

F
F

H
H

C
B

1
1

A
A

F
F

H
H

0
F

0
F

A
9

F
F

H0000

1
H

+
n

H
n

n
n

n
n

Hnnnn

H
H

0
F

8
7

0
0

0
0

H
H

0
F

4
3

0
0

0
0

H
H

4
3

2
2

0
0

0
0

H0000

nn
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5.  PERIPHERAL  HARDWARE  FUNCTIONS

5.1  Ports
"���-4&&48$%��;72�#4��'������6�$&��&�A

• �32��;72A @�

• �32��$%#��A ��

• � ���4#�% 0��$%�;72A �


��73��)8����
	�
��-/1
.	/0

���� �$%����� )�%��$4%

�4���� �����4���@ ;72�#4��5�;%#���4��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$��'4-�8���5

�4���� �����4���� ;72�#4��5��;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$��'4-�8���5

�4���
 �
���4��
� ;72�#4��5�;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$��'4-�8���5

�4���� �����4���@ ;72�#4��5�;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

�%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0��9���'��4#�$4%5

�4���. �.���4��.. ;%#�� 4%&9�#4��

�4���� �����4���� ;72�#4��5�;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$��'4-�8���5

�4���� �����4���@ ;72�#4��5�;%#��74��#�����%����'#��$-$�0�$%�	 �$���%$�'5

?��%��'�0��'�$%#���#4��=��%�4% ��$#�#�&& �#���'$'�4����%����'#��$-$�0�6$��'4-�8���5
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5.2  Clock Generator
�%�4% ��$#�'9'�����&4�����%����4��$'�#�46$0�05

"����$%$����$%'�����$4%��/����$4%��$�����%�������%��05

•��5
�µ'7	5.�µ'�*E��5��3DF�4#����$4%�8$�����$%�'9'�����&4��+

•�	���µ'�*E�@�5�.���DF�4#����$4%�8$���'��'9'�����&4��+

�.;-���)8����3	1����/���
	���3	1�� .�;���

5.3  Timer
�$/�4% ��$#��$���'�����#�46$0�05

•�	. �$���$����*"3��+A� 	����%%�&

•�� �$���$���'7�6�%���4�%���'�*"3����%0�"3�	+A������%%�&'

•�� �$���$����*"3��+A� 	����%%�&

•�?������$����*?"+A� 	����%%�&

•�?����04���$����*?"3+A� 	����%%�&

��73��)8�����.�����6���
.	/

"3�� "3�� "3�	 "3�� ?" ?"3

;%���6�&��$��� − 	����%%�& 	����%%�& 	����%%�& 	����%%�& 	����%%�&2#����$4%

�40�

/���%�&��6�%���4�%��� − 	����%%�& 	����%%�& − − −

"$����4��#�� 	�4��#�� − − 	�4��#�� − −

�J�����8�6��4��#�� − − − 	�4��#�� − −

��#�����$%#�� 	�$%#�� − − − − −

)�%��$4%

;%�����#����J��'� 	 	 	 	 	 	

fX
fX
22

STOP

X1

X2

XT1

XT2

1/2

Subsystem
clock
oscillator

Watch timer
8-bit timer 02 
LCD controller/driver

Prescaler

Main system
clock oscillator Prescaler

Clock to
peripheral hardware

CPU clock
(fCPU) 

S
el

ec
to

r

Standby
controller

Wait
controller
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�.;-���)8�����3	1�� .�;����	9��(8�.
��.����)%

�.;-���)8#����3	1�� .�;����	9�+8�.
��.���:�<�/
��	-/
���%%

INTTM5

fX

fX/25

CPT5/P27
/INTP3

TO5/P26
/INTP2

Internal bus

Internal bus

16-bit compare register 50
(CR50) 

16-bit timer counter 50
(TM50)

Match

S
el

ec
to

r
Output
controller

Edge detector
16-bit capture
register 50 (TCP50)

16-bit counter
read buffer

INTTM0

fX/26

fX/29

TI0/P24
/INTP0

Internal bus

Internal bus

8-bit compare register 00
(CR00)

8-bit timer counter 00
(TM00)

Match

S
el

ec
to

r

Clear
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�.;-���)8&����3	1�� .�;����	9�+8�.
��.���:�<�/
��	-/
���%�

�.;-���)8)����3	1�� .�;����	9�+8�.
��.����%�

�.;-���)8(����3	1�� .�;����	9���
12��.���

fX/27

fXT

fW
fW
24

fW
25

fW
26

fW
27

fW
28

fW
29

INTWT

INTWTI

S
el

ec
to

r 9-bit prescaler 5-bit counter

Clear

Clear

S
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to

r

INTTM1

fX/24

fX/28

TI1/P25
/INTP1

Internal bus

Internal bus

8-bit compare register 01
(CR01)

8-bit timer counter 01
(TM01)

Match

S
el

ec
to

r
Clear

INTTM2

fX/23

fX/27

TO2/CMPTOUT0
/P23

fXT

Internal bus

Internal bus

8-bit compare register 02
(CR02)

8-bit timer counter 02
(TM02)S

el
ec

to
r

Output counter

Clear

Match
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�.;-���)8�����3	1�� .�;����	9���
125	;��.���

5.4  A/D Converter
"����4%6��'$4%���'4&��$4%�4-������7���4%6������0$--��'�0�#�%0$%��4%�����#�40���5

•�� �$���7���4%6������555�µ�����
���=����
�.�=����
���

•�	� �$���7���4%6������555�µ�����
	��=����
	.�=����
	��

�7���4%6��'$4%���%�4%&9����'�����0��9�'4-�8���5

�.;-���)8+����3	1�� .�;����	9��: ��	/<��
��

ANI0/P60

ANI1/P61

ANI3/P63
ANI2/P62

ANI4/P64

ANI6/P66
ANI5/P65

A/D converter
A/D conversion
result register 0
(ADCR0)

INTAD0

S
el

ec
to

r

Sample &
hold circuit

Internal bus

5.5  Comparator
���4�#����4��8$�������-4&&48$%��-�%��$4%'�$'�#�46$0�05

• "��� $%#��� 64&����� 4-� ���� ��-���%��� 64&����� $%#��� #$%� *�3�1
)�+� $'� �4�#���0� 8$��� ���� $%#��� 64&����� 4-� ���

�4�#����4�� $%#���#$%� *�3�;��+5� �"��� ��'�&��4-� �����4�#��$'4%���%���� ���0��9��'$%�������4�9���%$#�&��$4%

$%'�����$4%5

• "���4��#���4-������4�#����4����%�����'�0��4���%�������%�$%�����#����J��'��'$�%�&�*;�"�3��+5

• ;-��3�1
)��K��3�;��=�����4��#���'$�%�&�4-�� �$���$�������*"3��+�$'�4��#����4������3�"2�"��#$%5

fX
26

fX
28

fX
210 RUN

fX
24

INTWDT
maskable
interrupt request

RESET

INTWDT
non-maskable
interrupt request

Prescaler 

S
el

ec
to

r Clear

7-bit counter Controller
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�.;-���)8"����3	1�� .�;����	9��	�6���
	�

5.6  Serial Interface
2%��'��$�&�$%���-�������%%�&=�'��$�&�$%���-������=�$'�#�46$0�05

���$�&�$%���-���������'�-4&&48$%���84��40�'A

• @ 8$���'��$�&�;72��40�A� 3�!7C�!�-$�'��'�&�����&�

• �'9%���4%4�'�'��$�&�$%���-����*��1"+��40�A� ��0�0$����0����0���%����4��$'�$%�4�#4����0

�.;-���)8�%�����3	1�� .�;����	9�$��.�3��/
��9�1�

CMPIN0

8-bit timer
02 (TM02) output

CMPREF0

−

+

INTCMP0

CMPTOUT0/P23
/TO2

S
el
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to

r

Edge selector

T
im

in
g 

co
nt

ro
l

Receive buffer register 00
(RXB00/SIO00)

Direction controller

Reception controller

Receive shift register 00
(RXS00)

INTSR/INTCSI0

fX/2 to fX/28

RxD/SI/P22

TxD/SO/P21

ASCK/SCK/P20

Internal bus

Transmit shift register 00
(TXS00/SIO00)

Direction controller

Transmission controller

SCK
output

controller

Baud rate generator 
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5.7  LCD Controller/Driver
�%�C����4%��4&&��70�$6���8$�������-4&&48$%��-�%��$4%'�$'�#�46$0�05

• )$6��0$'#&�9��40�'�'�&�����&�

• )4���-�����-��J��%�$�'�'�&�����&��$%������0$'#&�9��40�

• "8�&6�� '����%�� '$�%�&� 4��#��� #$%'� ��%� ��� �'�0� �'� ;72� #4��� #$%'� $%� � #$%� �%$�'� *���7���� �4� ���7���� �%0

���7�	���4���@7�	.+5

• ��0$6$0�����'$'�4��-4����%����$%��C���0�$6��64&�������%����#�46$0�0��9���'��4#�$4%5

�.;-���)8������3	1�� .�;����	9��� :�	/
�	33��� �.<��

fLCD

fLCD

26
fLCD

27
fLCD

28
fLCD

29

VLC2 VLC1 VLC0 BIAS COM0 COM1 COM2 COM3

fX/23

fX/25

fX/27

fXT

SX/P8XSX

S
el

ec
to

r

Prescaler

Internal bus

LCD
clock
selector

Segment selector Display data memory

Timing
controller

Segment data
selector

LCD drive voltage
controller

Common driver Segment driver

.  .  .  .  .
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6.  INTERRUPT  FUNCTION

"���-4&&48$%���84��9#�'�4-�$%�����#�'��%0����4��&�4-�	��$%�����#��'4����'������6�$&��&�5

• �4% ��'���&�A�	

• 3�'���&�A� 	.

��73��(8����/
���-6
�$	-�1�0

;%�����#���4����
;%�����#��"9#� ��$4�$�9

Note 1

���� "�$����

;%���%�&7
/���%�&

����4�

"��&�

�00��''

!�'$�

�4%-$�����$4%

"9#�
Note 2

�4% ��'���&� − ;�"?�" ?����04���$����46��-&48�*8��%

8����04���$�����40��	�$'�'�&����0+

*�+

� ;�"?�" ?����04���$����46��-&48�*8��%

$%���6�&��$�����40��$'�'�&����0+

;%���%�& ���
D

*!+

	 ;�"�� ���.D

� ;�"�	 ����D

@ ;�"�� ����D


 ;�"�@

������$4%�4-�#$%�$%#����0�� 
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����D
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�

;�"��;�� @ 8$����;2����%'-��7����#�$4%
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D

. ;�"�"�� ��1"����%'�$''$4%��4�#&��$4%�-4�

'��$�&�$%���-������
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� ;�"?" ?������$����$%�����#� ��	�D

� ;�"?"; ;%���6�&��$����$%�����#� ��	
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� ;�""3�� 3�����'$�%�&���%����$4%�4-�� �$�
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	� ;�""3�	 3�����'$�%�&���%����$4%�4-�� �$�
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		 ;�""3�� 3�����'$�%�&���%����$4%�4-�� �$�

�$������
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	� ;�""3�� 3�����'$�%�&���%����$4%�4-�	. �$�

�$������
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	@ ;�",1�� ,�9������%�'$�%�&�0�����$4% 
/���%�& ��	
D *�+
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;�"3�A��
/���%�&�$%�����#���40�����$'�����

,13��A�,�9������%��40�����$'������

;)A�� ;%�����#����J��'��-&��

;
A�� ;%�����#���%��&��-&��

3,A�� ;%�����#����'��-&��

Interrupt request Vector table
address generator

Internal bus

Standby
release signal

MK

IFInterrupt request

IE

Internal bus

Vector table
address generator

Standby
release signal 

INTM0, KRM00 MK

IF

IE

Internal bus

Interrupt request Edge
detector

Vector table
address generator

Standby
release signal
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7. STANDBY  FUNCTION

"���'��%0�9�-�%��$4%�$'��'�0��4�&48������������%���4%'��#�$4%��%0���%�����'�0�$%�����-4&&48$%���84��40�'A

• D�C"��40�A ;%� ��$'� �40�=� ���� ���� 4#����$%�� �&4��� $'� '�4##�05� "��� �6������ �����%�� �4%'��#�$4%� ��%� ��

��0���0��9�$%����$���%��4#����$4%��4��$%$%����$'��40��8$�������%4���&�4#����$%���40�5

• �"2���40�A ;%���$'��40�=�������$%�'9'�����&4���4'�$&&��$4%�$'�'�4##�05��&&�4#����$4%'�#��-4���0�8$���������$%

'9'�����&4�������'�'#�%0�0����'��$%$�$F$%��#48����4%'��#�$4%5

�.;-����8����$
�/574��-/1
.	/

8.  RESET  FUNCTION

"����$��4�4%��4&&�����%������'���$%�����-4&&48$%���84�8�9'5

• 
/���%�&���'����9�1
�
"�'$�%�&�$%#��

• ;%���%�&���'����9�8����04���$����$%�06����%��#�4�����&44#�0�����$4%

9.  MASK  OPTION

"���µ�����
���=����
�.�=����
���=����
	��=����
	.�=��%0����
	�����6������-4&&48$%����'��4#�$4%'5

• 3�'��4#�$4%�4-������4���@

�4%%���$4%�4-���#�&& �#���'$'�4����%����'�&����05

• 3�'��4#�$4%�4-��LC0��4��LC2�#$%'��%0�!;���#$%

�4%%���$4%�4-�0$6$0�����'$'�4��-4��C���0�$6����%����'�&����05

)4�� ���� ��'$'��%��� 6�&��'� 4-� ���� #�&& �#� ��'$'�4�� �%0� 0$6$0��� ��'$'�4�� -4�� C��� 0�$6�=� ��-��� �4� ���� ����������

$
�����������$5

HALT
instruction

STOP
instruction

System clock operation

Interrupt
request

STOP mode
main system clock
oscillation stopped

HALT mode
clock supply to CPU stops
with oscillation maintained

Interrupt
request
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10. INSTRUCTION SET OVERVIEW

The instruction set for the µPD789405A, 789406A, 789407A, 789415A, 789416A, and 789417A is listed in this

section.

10.1  Conventions

10.1.1 Operand identifiers and description methods

Operands are described in the “Operand” column of each instruction in accordance with the description method of

the instruction operand identifier (refer to the assembler specifications for details). When there are two or more

description methods, select one of them. Alphabetic letters in capitals and the symbols, #, !, $, and [ ], are keywords

and must be described as they are. Each symbol has the following meaning.

• #: Immediate data specification • $: Relative address specification

• !: Absolute address specification • [ ]: Indirect address specification

In the case of immediate data, describe an appropriate numeric value or a label. When using a label, be sure to

describe the #, !, $, or [ ] symbols.

For operand register identifiers, r and rp, either function names (X, A, C, etc.) or absolute names (names in

parentheses in the table below, R0, R1, R2, etc.) can be used for description.

Table 10-1.  Operand Formats and Descriptions

Format Description

r

rp

sfr

X (R0), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)

AX (RP0), BC (RP1), DE (RP2), HL (RP3)

Special function register symbol

saddr

saddrp

FE20H to FF1FH Immediate data or label

FE20H to FF1FH Immediate data or label (even addresses only)

addr16

addr5

0000H to FFFFH Immediate data or label (even address only when 16-bit data transfer instruction is

used)

0040H to 007FH Immediate data or label (even addresses only)

word

byte

bit

16-bit immediate data or label

8-bit immediate data or label

3-bit immediate data or label
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10.1.2  Operation field definitions

A: A register (8-bit accumulator)

X: X register

B: B register

C: C register

D: D register

E: E register

H: H register

L: L register

AX: AX register pair (16-bit accumulator)

BC: BC register pair

DE: DE register pair

HL: HL register pair

PC: Program counter

SP: Stack pointer

PSW: Program status word

CY: Carry flag

AC: Auxiliary carry flag

Z: Zero flag

IE: Interrupt request enable flag

NMIS: Flag to indicate that a non-maskable interrupt is being processed

(  ): Contents of a memory location indicated by a parenthesized address or resister name

XH, XL: Higher and lower 8 bits of a 16-bit register

∧: Logical product (AND)

∨: Logical sum (OR)

∨: Exclusive OR

          : Inverted data

addr16: 16-bit immediate data or label

jdisp8: Signed 8-bit data (displacement value)

10.1.3  Flag operation field definitions

(Blank): Not affected

0: Clear to 0

1: Set to 1

×: Set or clear according to the result

R: Restore to the previous value



�������������	
��

������ 29

µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

10.2  Operations
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11. ELECTRICAL  SPECIFICATIONS
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

(2) Serial interface (T� = −−−−40 to +85°°°°C, V   = 1.8 to 5.5 V)
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A
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RESET

tRSL

0.8VDD

0.2VDD

0.8VDD

0.2VDD
Test points

TI0,TI1

tTIL tTIH

1/fTI

INTP0 to INTP3

tINTL tINTH

1/fX

tXL tXH

X1 input
VIH4 (MIN.)

VIL4 (MAX.)

1/fXT

tXTL tXTH

XT1 input
VIH4 (MIN.)

VIL4 (MAX.)
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$��.�3����/09����.�./;

#8A.���0��.�3��:���	5�D

tKCYm

tKLm tKHm

SCK

tSIKm tKSIm

tKSOm

SI

SO

Input data 

Output data

����������H�	=��

������	5����=
��/�3�13	1��./6-
�D

tKCY3

tKL3 tKH3

ASCK

tR tF
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A
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Note
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�� 	�� µ'
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Note
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Note
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5����≤���1
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 �
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.	/��.�./;��$��
�!	5����3��0��74���$���

 �
����
�/
.	/��.�./;��$
�/574���3��0��$.;/�3D�$��
�!	5����3��0��74��/
���-6
�$.;/�3�

VDD

STOP mode

tSREL

tWAIT

STOP instruction execution

VDDDR

RESET

Operating mode

HALT mode
Internal reset operation

Data retention mode

VDD

STOP mode Operating mode

Data retention mode

HALT mode

tSREL

tWAIT

VDDDR

STOP instruction execution

Standby release signal
(interrupt request) 
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12.  CHARACTERISTICS  CURVES

22 pF 33 pF

VSS VSS

Crystal resonator
5.0 MHz

Crystal resonator
32.768 kHz

X1 XT1 XT2X2

Subsystem clock
operation mode (CSS0 = 1)

PCC = 00H

Subsystem clock
operation HALT mode (CSS0 = 1)

Supply voltage VDD (V)

S
up

pl
y 

cu
rr

en
t I

D
D
 (

m
A

)

VDD = 5.5 V
20

10.0

5.0

1.0

0.5

0.1

0.05

0.01

0.005

0.001
0 1 2 3 4 5 6 7 8

(TA = 25°C)

10

0
0 0.5 1.0 1.5

VDD - VOH (V)

2.0 2.5 3.0

IOH vs VDD - VOH

VDD = 4.0 V
VDD = 4.5 V

VDD = 5.0 V

VDD = 3.5 V
VDD = 3.0 V

VDD = 2.5 V

VDD = 2.0 V

VDD = 1.8 V

(TA = 25°C)

(TA = 25°C)

0

10

20

30

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Low-level output voltage VOL (V)

Lo
w

-le
ve

l o
ut

pu
t c

ur
re

nt
 IO

L 
(m

A
)

H
ig

h-
le

ve
l o

ut
pu

t c
ur

re
nt

 IO
H
 (

m
A

)

IOL vs VOL

VDD = 4.0 V
VDD = 3.0 V

VDD = 2.0 V

VDD = 1.8 V

VDD = 3.5 V

VDD = 2.5 V

VDD = 4.5 V
VDD = 5.0 V

VDD = 5.5 V

PCC = 02H
PCC = 00H
  (HALT mode)

PCC = 02H
  (HALT mode)

220 kΩ
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13.  PACKAGE  DRAWINGS

80-PIN PLASTIC QFP (14x14)

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS

A

B

D

G

17.20±0.20

14.00±0.20

0.13

0.825

I

17.20±0.20

J

C 14.00±0.20

H 0.32±0.06

0.65 (T.P.)
K 1.60±0.20

P 1.40±0.10
Q 0.125±0.075

L 0.80±0.20

F 0.825

N 0.10

M 0.17+0.03
−0.07

P80GC-65-8BT-1

S 1.70 MAX.

R 3°+7°
−3°

4160
4061

2180
201

S

SN

J

detail of lead end

C D

A

B

R

K

M

L

P

I

S

Q

G

F

MH
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µµµµPD789405A, 789406A, 789407A, 789415A, 789416A, 789417A

80-PIN PLASTIC TQFP (FINE PITCH) (12x12)

ITEM MILLIMETERS

G

H 0.22±0.05

1.25

A 14.0±0.2

C 12.0±0.2

D

F 1.25

14.0±0.2

B 12.0±0.2

M

N 0.08

0.145±0.05

P

Q 0.1±0.05

1.0

J 0.5 (T.P.)

K

L 0.5

1.0±0.2

I 0.08

S 1.1±0.1

R 3°+4°
−3°

R

H

K

L

J

F Q

G I

T

U

S

P

detail of lead end

NOTE

Each lead centerline is located within 0.08 mm of
its true position (T.P.) at maximum material condition.

60 41
40

21

61

80
1 20

M

S

S

C D

A

B

N M

P80GK-50-9EU-1

T 0.25

U 0.6±0.15
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14.  RECOMMENDED  SOLDERING  CONDITIONS
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��73���&8���$-�9�1��!	-/
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µ�����
����� ××× �!"A��� #$%�#&�'�$��()��*	
�×�	
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�.��� ××× �!"A��� #$%�#&�'�$��()��*	
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�×�	
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����, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

µ�����
�.��, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

µ�����
����, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

µ�����
	���, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

µ�����
	.��, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

µ�����
	���, ××× �
�A��� #$%�#&�'�$��"()��*-$%��#$���+�*	��×�	�+

�4&0��$%��3���40 �4&0��$%���4%0$�$4%
�9��4&�4-�1��4���%0�0

�4&0��$%���4%0$�$4%

;%-����0���-&48 ��������#�������#�������A��@�°�=�"$��A�@��'��4%0'���/5�*����	�°�
4���$����+=��4�%�A�"8$���4��&�''=�
/#4'����&$�$�A���0�9'
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[MEMO]
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NOTES FOR CMOS DEVICES

1 PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and

ultimately degrade the device operation.  Steps must be taken to stop generation of static electricity

as much as possible, and quickly dissipate it once, when it has occurred.  Environmental control

must be adequate.  When it is dry, humidifier should be used.  It is recommended to avoid using

insulators that easily build static electricity.  Semiconductor devices must be stored and transported

in an anti-static container, static shielding bag or conductive material.  All test and measurement

tools including work bench and floor should be grounded.  The operator should be grounded using

wrist strap.  Semiconductor devices must not be touched with bare hands.  Similar precautions need

to be taken for PW boards with semiconductor devices on it.

2 HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction.  If no connection is provided

to the input pins, it is possible that an internal input level may be generated due to noise, etc., hence

causing malfunction.  CMOS devices behave differently than Bipolar or NMOS devices.  Input levels

of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry.  Each unused

pin should be connected to VDD or GND with a resistor, if it is considered to have a possibility of

being an output pin.  All handling related to the unused pins must be judged device by device and

related specifications governing the devices.

3 STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device.  Production process of MOS

does not define the initial operation status of the device.  Immediately after the power source is

turned ON, the devices with reset function have not yet been initialized.  Hence, power-on does

not guarantee out-pin levels, I/O settings or contents of registers.  Device is not initialized until the

reset signal is received.  Reset operation must be executed immediately after power-on for devices

having reset function.
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Regional Information

Some information contained in this document may vary from country to country.  Before using any NEC
product in your application, pIease contact the NEC office in your country to obtain a list of authorized
representatives and distributors.  They will verify: 

•  Device availability

•  Ordering information

•  Product release schedule

•  Availability of related technical literature

•  Development environment specifications (for example, specifications for third-party tools and
   components, host computers, power plugs, AC supply voltages, and so forth)

•  Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California
Tel: 408-588-6000
       800-366-9782
Fax: 408-588-6130
        800-729-9288

NEC Electronics (Germany) GmbH
Duesseldorf, Germany
Tel: 0211-65 03 02
Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK
Tel: 01908-691-133
Fax: 01908-670-290

NEC Electronics Italiana s.r.l.
Milano, Italy
Tel: 02-66 75 41
Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office
Eindhoven, The Netherlands
Tel: 040-2445845
Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France
Tel: 01-3067-5800
Fax: 01-3067-5899

NEC Electronics (France) S.A.
Madrid Office
Madrid, Spain
Tel: 091-504-2787
Fax: 091-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

NEC Electronics Hong Kong Ltd.
Hong Kong
Tel: 2886-9318
Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd. 
Seoul Branch
Seoul, Korea
Tel: 02-528-0303
Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Novena Square, Singapore
Tel: 253-8311
Fax: 250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan
Tel: 02-2719-2377
Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos-SP, Brasil
Tel: 11-6462-6810
Fax: 11-6462-6829
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The  export of this product from Japan is regulated by the Japanese government. To export this product may be prohibited
without governmental license, the need for which must be judged by the customer. The export or re-export of this product
from a country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
representative. 
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The information in this document is current as of February, 2001. The information is subject to 
change without notice.  For actual design-in, refer to the latest publications of NEC's data sheets or 
data books, etc., for the most up-to-date specifications of NEC semiconductor products.  Not all 
products and/or types are available in every country.  Please check with an NEC sales representative 
for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without prior       
written consent of NEC.  NEC assumes no responsibility for any errors that may appear in this document.
NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of 
third parties by or arising from the use of NEC semiconductor products listed in this document or any other 
liability arising from the use of such products.  No license, express, implied or otherwise, is granted under any 
patents, copyrights or other intellectual property rights of NEC or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of customer's equipment shall be done under the full 
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third 
parties arising from the use of these circuits, software and information.
While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers 
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To minimize 
risks of damage to property or injury (including death) to persons arising from defects in NEC 
semiconductor products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment, and anti-failure features.
NEC semiconductor products are classified into the following three quality grades:
"Standard", "Special" and "Specific".  The "Specific" quality grade applies only to semiconductor products 
developed based on a customer-designated "quality assurance program" for a specific application.  The 
recommended applications of a semiconductor product depend on its quality grade, as indicated below.  
Customers must check the quality grade of each semiconductor product before using it in a particular 
application.
 "Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio

and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's 
data sheets or data books, etc.  If customers wish to use NEC semiconductor products in applications not 
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness 
to support a given application.
(Note)
(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.
(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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