Image Processing LSIs MN8355

MN8355

Display Processor Unit(DPU)

M Outline # Pin Configuration
The DPU(Display Processor Unit)ME8355 is a basic
. .. . . . S
LSI for a bit map multiwindow display unit which has . g é g ‘Z z § Z z § § z Z
. . . . . 8
realized flexible controls (non-interlace,interlace,inter- SEEEE2E255555 555 5555555
lace shrunk scan)for the CRT display unit,and high- M
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speed data transfer control functions for the image IMs——f1 [ ke
memory,which stores original pictures,and the video IBsees ] i
. . IBS02-=={5 = VMO
memory,which stores CRT display data. IBS03 =6 ?,Z_.OE
IBS04 {7 57— IWT
IBS05=18 56—~ AS
B Features IBS06~—9 ss|—Ds
IBS07 =10 54f+— DAK
IBS08=-—11 MNB8355 53l—BsRa
i - 1 IBS (09— 52f+—BSA
° Hfgh speed data transfer function . el S=—BSAV
High-speed transfer of rectangular area data in the  |;ES1 771 sor—-MsTO
video memory and image memory Y b B
. IBS15-=—»18 ——
data enlargement/reduction DT00~—~| 19 e DL
N . DTO1 ==t 20 44— HSYN
8 kinds of operations for transfer-to data DToz=—nj21 43— BLNK
. i ARILRRNIIISSAIBE 8323
o CRT display control function t : t t t 3 t 3 H i 5 i T T f T l T T
3 scan modes 838858825025 2RLREE 5
) hhhz-hs-ehh(—i—s-e-xm'galg=§1g>
@ Cursor contro! function RRHRARBARARSAA =75
\ . g <
255 x 255 optionally shaped cursor display enabled (Top View) =
Background data mask function at cursor display ©84-QFP

time

@ Two dimensional coordiantes control function
Specification of the two dimensional coordinates of e Work stations
data transfer control parameters for the video @ Intelligent terminals

memory and image memory ® Word processors
@ Personal computers,etc.

B Applications

@ Flexible system configuration
2 pin functions of MAX and MIN modes

® Memory space:1M words for the video memory,8M
words for the image memory

o No.of display pixels:Max.4,096 x 4,096 dots

@ Transfer control speed:500 ns/word(max.clock at 16
MHz)

e Internal and external buses of 16 bits/word

® 84-pin flag package
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W Block Diagram

CRT Control 16 DT00~15
Interface Register [ | Host HRD, HWT __
Hor,/Vert 1 £ RS0, RS1, IRQ
HSYNC ’ ) File Processor nterface
e Counter =
VSYNC O0— CRTC
EXSYN ,L 'L
BLNK . . - . . ” -
. Address I/O Controll Control Microcontroller
Display _J Control Transfer M
Address_}—J “ l
Generator]
‘ H
VM i e
Interface Interface ] Microdecoder
Nt 16 | T ]
VAS
VBS00~15 IMO~6
MSTO~2 IBS00~15
VM0—~3 BSRQ, BSAV
DS, AS, DAK
IWT, OE

Bl Absolute Maximum Ratings (Ta=95°C, T;=150°C)

Item Symbol Rating Unit
Supply voltage Voo —0.3~7 A%
Pin voltage Vi —0.3~Vp+0.3 v
Power consumption Pp 400 mW
Operating ambient temperature Topr 0~-+95 °C
Storage temperature Tste —55~+150 °C

B Recommended Operating Conditions
VDDZSViS%, VSSZOV, Topr=0 to 70°C

B Electrical Characteristics
®DC Characteristics (Voo=5VX5%, Vss=0V, Ta=0 to 70°C)

Item Symbol Condition min. | typ. | max. | Unit
Supply current Top 80 mA
Power consumption Pp 400 mW
Tnput pins other than CLK Vi 2.4 to Voo for HWT - 2.0 Voo v
Input voltage Vn 0 08 v
CLK input Vies 30 Voo v
Vie 0 0.8 \
Input pin I Vin=04V~Vpp —10 10 uA
Input current 3rd pin Iine Vin=04V=Vpp —10 10 A
Open drain Iins —150 10 rA
“H” output pin Vou Jon=—400u A 2.4 Voo %
Output voltage “L” 3rd pin Voo Too=2mA 0 0.45 A%
“L” open drain VoLop Too=2mA 0 0.45 A%
Input capacitance Cr f=1MHz, Vogset=2V 5 F
Output capacitance Co f=1MHz, Vortset =2V 10 pF
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® AC Characteristics (Vio=5BVEX5%, Vss=0V, Ta=0 to 70°C)

1. Operating Conditions

Item Symbol Condition min. | typ. | max. | Unit
Input clock cycle teye 62.5 1000 ns
Clock “H” level pulse width twa 15 ns
Clock “L” level pulse width twe 15 ns
Clock fall time ter 10 ns
Clock rise time ter 10 ns
DS DAK & ta 0 ns
DAR ™\ fall time ts 30 ns
DS _~ ~DAK_~ tc 0 ns
DAK 0 rise time to 30 ns
Data delay time from DAR te At read cycle time 50 ns
Data hold time to DAK tr At ready cycle time 0 ns
BSRQ . ~BSAV_~ te 0 ns
BSAYV rise time tu 30 ns
DS ~BSAV " tr 0 ns
BSAYV fall time ts 30 ns
Setup time to CLK _" ta 40 ns
Hold time to CLK _~ to 3 ns
Setup time to CLK _" te 30 ns
Setup time to CLK _* ta 30 ns
RS0, RS1, setup time to HWT, HRD tua 20 ns
RS0, RS1 hold time to HWT, HRD tus 20 ns
Data setup time to HWT tuc 20 ns
Data hold time to HWT tun 20 ns
HWT pulse width tue 250 ns
HRD pulse width tur 250 ns
HWT, HRD fall time the 30 ns
HWT, HRD rise time tun 30 ns
Timer fromHWT_” toHRD ™ tay 200 ns
2. Operation Characteristics (teye=83.3ns (12MHz) )
Item Symbol Condition min. | typ. | max. | Unit

BSRQ ~\.through AS t1 BSAYV fixed at “H” 130 190 ns
Address setup time to AS ta 50 100 ns
OEN_ ~AS™ ts 60 100 ns
IWT, IM0—6 preceding time to AS 4 60 100 ns
BSRQ pulse width ts BSAYV fixed at “H” 130 190 ns
AS™N ~DS te 70 100 ns
Address hold time to AS ts 70 120 ns
ASN_~OE _~ ts At read cycle time 70 100 ns
DS pulse width to DAK fixed at “L” 270 400 ns
DAK ™\ ~DS a tio 200 500 ns
DS _~ through next BSRQ ™ ti 70 ns
DS _~~AS _~ tiz 70 100 ns
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2. Operation Characteristics (tcyc=83.3 ns (1 2MHz) (Continued) )

Item Symbol Condition min. | typ. | max. | Unit

IWT, IM0—6 hols time to DS tis ' 70 110 ns
DS_~~OE_~ tu At write cycle time 70 110 ns
Data hold time to DS tis 70 ns
AS "\ through data send tis At write cycle 80 130 ns
BSAV_~through AS tir 130 400 ns
CLK _~ throgh VAS ™\ tz0 15 .50 ns
Next CLK_~ through VAS_~ ta 15 50 ns
CLK_~throgh address output ta 20 70 ns
Next CLK _~"through address output stop tas 22 70 ns
CLK_ ~through MS0—2, tas 20 70 ns
VMO0—-3 send

Next CLK _~"through data output tas 22 70 ns
CLK _~through data stop tas 22 70 ns
CLK _~ through MST0—2, VM0—3 stop tor 15 70 ns
CLK _ through HSYN, BLNK output/stop tas 100 ns
CLK _" through VSYN, EXSYN output/stop tae 150ns
BSRQ ™\ ~ACT ™ tao BSAYV fixed at “H” 70 110 ns
ACT N ~DS™ a1 130 190 ns
Address setup time to DS ts2 110 190 ns
IWT, IM0—6 setup time to DS tss 130 190 ns
Data setup time to DS tas At write cycle time 110 190 ns
DS_~through ACT .~ 135 70 100 ns
Address hold time to DS tss 70 100 ns
Data hold time to DS tar 70 100 ns
BSAV _~ through ACT tss ‘ 70 300 ns
Read access time tao At read cycle time 150 ns
Data hold time ta At read cycle time 5 ns
3. Operation Characteristics (tcyc=62.5ns (168MHz) )

Item Symbol Condition min. | typ. | max. | Unit

BSRQ "\ through AS t1 BSAV fixed at “H” 100 150 ns
Address setup time to AS ta 30 70 ns
OE ™ ~AS "\ ts 40 75 ns
IWT, IM0-6 preceding time to AS ts 40 75 ns
BSRQ pulse width ts BSAV fixed at “H” 100 150 ns
AS N ~DS ts 40 75 ns
Address hold time to AS tr 40 100 ns
ASN~OE_~ ts At read cycle time 40 80 ns
DS pulse width to DAK fixed at “L” ’ 200 300 ns
DAK “\~D5_~" tio 150 400 ns
DS _~ through next BSRQ \| tn 40 ns
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3. Operation Characteristics (tcyc=62.5ns (168MHz) (Continued) )

Item . Symbol Condition min. | typ. | max. | Unit

D_S / “‘KS / tiz . 40 75 ns
IWT, IM0—6 hold time to DS tis 40 80 ns
DS_~~0OE_" tu At write cycle time 40 80 ns
Data hold time to DS tis 40 ns
AS “\through data send ti6 At write cycle time 60 110 ns
BSAV_~ through AS tw 100 300 ns
CLK _~ through VAS ™\ tzo 15 50 ns
NextCLK_~ through VAS_~ tz 15 50 ns
CLK _~through address output| tez 20 70 ns
Next CLK__~" through address output time tas 22 70 ns
CLK _~ through MST0-2, VM0-3 stop tos 20 70 ns
Next CLK ~through data stop t2s 22 70 ns
CLK _” through data stop t2s 22 70 ns
CLK ~MST0—2,VM0—3stop tar 15 70 ns
CLK_~" through HSYN, BLNK output/stop o 100 ns
(K ~ through VSYN, EXSYN output/stop tae 150 ns
BSRQ W ~ACT ts0 BSAV=fixed at “H” 40 75 ns
ACT “~DS ts1 100 150 ns
Address setup time to DS taz 90 150ns

IWT, IM0—6 setup time to DS tas 100 150 ns
Data setup time to DS 34 At write cycle time 90 150 ns
DS _~through ACT_~ tss 40 75 ns
Addres hold time to DS tas 40 75 ns
Data hold time to DS tar 40 75 ns
BSAV_~through ACT tss 40 230 ns
Read access time tao At read cycle time 150 ns
Data hold time ta At read cycle time 5 ns

® AC Characteristics Measuring Load

Voo
1.8kQ 3ka
5.6kQ 30pF 30pF
I Output Pin I Output Pin
(Tristate Included) (Open Drain)
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B Pin Descriptions{MAX Mode)

Pin No. Symbol 1/0 Description
1 V5 (0] Upper 7bits of the image memory address (lower 16bits are sent in
2 M6 a time sharing manner through IBS00-IBS15.
79~83 IMO~IM4
3~18 IBS00~IBS15 1/0 Pins to serve as data transfer routes between the inside of the DPU
and the image memory. Data infromation and address infromation
is inputted/outputted synchronously with DS and AS, respectively.
IBS00 is the MSB.
19~34 DT00~DT15 1/0 Pins to serve as communication routes for command parameters
and read data between the DPU and host processor

35 RSI 1 Pins to select communication registers inside the DPU

36 RSO

37 HRD 1 Pin to specify a transfer direction at DT00-DT15.

38 BWT I Pin to specify a transfer direction at DT00-DT15. Write data for
DT00-DT15 is latched at a rear edge.

39 IRQ 0 Interrupt request signal due to a factor caused inside the DPU. It
is outputted as far as there exists an interrupt factor.

40 MAX/MIN I MAX/MIN mode switching input. MAX mode at “H” level input
time, and MIN mode at “L” level input

41 RST 1 Reset input pin

42 Vss — GND

43 BLNK 0 Blanking control signal output pin to the CRT unit

44 HSYN 0 Horizontal sync. signal output pin to the CRT unit

45 VSYN I/O | Vertical sync. signal output pin to the CRT unit

46 EXSYN I/O | Functions as an output pin when the DPU is placed in the master
mode, and as an input pin when placed in the slave mode. In the
master mode, it outputs the VSYNC signal at non-interlace time,
and only the VYNC signal for an odd-number field at interlace
time.

47 CLK I Clock input pin to the DPU. Clock with one fourth cycle of a basic
video memory cycle

48~50 MST2~MSTO0 O Cycle status signal to the video memory. Outputted synchronously
with VAS.

51 VAS (0] Sync. signal to access the video memory. always outputted at 4
clocks a cycle. Used to synchronize the peripheral circuit, which
control the video memory, and a DPU operation timing.

52 BSAV I Response signal to the BSRQ signal. Data transfer starts when
logic “1” of this signal is detected after sending the BSRQ signal.

53 BSRQ O Bus use right request signal outputted prior to data transfer

54 DAK I Response signal to DA outputted from the DPU. Used as an image

memory data latch check signal at data send time, and used to
inform the DPU at data input time that data infromation to be
inputted has been set on the bus.
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B Pin Descriptions(MAX Mode) (Continued)

Pin No.

Symbol

1/0

Description

55

DS

0

Data information I/0O sync. signal. Logic “1” one clock after the
AS signal is sent. At data send time, data is sent to BS00-BS14
simultaneously when this signal is set to logic “1”, and after this
signal is set to logic “0”, data send stops one clock later.

56

Control signal to indicate a timing for the DPU to send the lower
16bits of the image memory address to BS00-BS15.

57

Control pin for the DPU to infrom the image memory of a transfer
direction. When this signal is of logic “0”, it indicates a transfer
from the DPU to the image memory.

58

OE

Data transfer control pin for IBS00-IBSI15. Set to logic “1” at the
timing from the DPU to send address information or write data
information.

59~62

VMO0~VM3

Upper 4-bit adress pins to access the video memory. Sent when the
DPU accesses the video memory. VMO is the MSB.

63~78

VBS00~VBS15

1/0

Pins to serve as data transfer routes between the inside of the DPU
and image memory. Address information is outputted
synchronously with the VAS signal. VBS00 is the MSB.

84

Voo

+5V power connection pin

The image bus and host bus in the MAX mode are put in one channel as for a pin configuration in the MIN mode.

Image Bus

(Address Data Time Sharing)

Host Bus

Address Sync. Signal ~—

MAX Mode MIN Mode
IBS00~IBS15 ADRO0O~ADRI5 ———— Image Memory Address Bus
DT00~DT15 BS00~BS15 Host Image Bus

AS )

OE ACT

B Pin Descriptions(MIN Mode)

Pin No. Symbol 1/0 Description
58 ACT (0] Control signal to indicate that the DPU occupies the image bus
(host bus) and executes a bus transfer cycle.
3~18 ADR00~ADRI15 0 The lower 15bits of the image (or host) memory address are sent
synchronously with the ACT signal.
19~34 BS00~BS15 1/0 Bus to serve as a command/parameter communication route
between the DPU and host processor, and an information transfer
route between the image memory and DPU.
Panasonic
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M Timing Diagrams
® External Clock Input Timing

CLK /

®image Memory Read Timing (MAX Mode)

ts

tu
BSRQ —“to.s z 20 10.8
L] tip »
1(2.
AS }0.8 2
1 ty
bs \os 2.0
ta

2.0 X 2.0
1BS00~15 ~~—3-4 4

o0
oo ©

®Image Memory Write Timing (MAX Mode)

t5 L3}]
SERA 2.0
BSRQ —\ 0.8 10.8
b tie
e }2.0
AS 10.8
tg ty
1\ £20
DS 0.8
ta te
AR AL t%z.o
A
DAK 0.8 70.8
£ to tis

|
:

ty
tie
2.0
OE \
e
ty t
- 2.0 2.0 2.0
1BS00~15 _4;0.3 ;H 0.8 JO_.S{
tis
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®lmage Memory Write Timing (MIN Mode)

tn

ts
. £2.0
BSRQ _\;o.s \;o.s
t30
— \ £2.0
ACT 0.8
tss
ta) to
- \ 4706
DS 0.8
s tc
tonLog
2.0 n£2.0
TAK j—
DAK ‘JS 0.8 "TV 08
t3p fe=tp t30
£2.0 X 2.0
ADR00~15 -—~{t0_8 Address lireae
t33 tis
IWT 2.0/ p S
IMO~6 -~ N tar
34 37
£2.0 2.0
BS00~15 —-§(0_8 Data J}Ofg‘
®image Memory Read Timing (MIN Mode)
ts ty
4
BSRQ _\-(o.s / \(
ts0
\ £20
ACT 0.8
tas
t3y ty
~\ \ Fo0
DS 0.8
ta te
— 2.0 2.0
DAK X0.8 0.8 10
ts2 [e=tp t36
iy T OX2.0
ADROO~15 { Address e
K 40.8
ts3 tiy
IWT —— £
IMO~6 K A0.8
tr
- =
) X2.0
BS00~15 Data }-~0 ;
-Atﬁ&
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®BSRQ, BSAV Timing
(MAX Mode)

BSRQ jKO.S

tc t
-’1
BSAV £2.0 ’xE_o
fo.s . X
& 1
-’| =t —
AS Yo
ty7
DS . UX:
(MIN Mode)
BSR \
Q 0.8 t
> e
BSAY t 2.0 z.mh
0.84 0.8
£ S
. [ ‘- —p
ACT —\(0- .
tas
D5 \-to.s
31

® Video Memory Read Timing

CLK jz.o X ¥20 \ / \ lw

t2o

ts

S £2.0
VAS 0.8} ] \ /
Joo

[ . ta

tag > >

2.0 2.0 £2.0 2.0Y
VBS00~15 Add = { -0}
08 ress /s 0.8 Data 0.8 Address

taq

MSTo~2 <‘2.0 2.0y
VMO—~3 0.8 0.8
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® Video Memory Write Timing

CLK jz.o \

ta0
VAS &81

VBS00~15

MSTO0~2
VM0~3

ta2

S S

F2.0 \ / \

ta

trs 20F

— 7

tas

_.g

.0 £2.0
0.8 Address ,H

Data

£2.0
X0.8

tas

®RST Signal and VM Interface

ax [V ) L f U W/ S
te
r** 2t
o 2.0
RST } .
VAS
ta0
tay
- P 2.09
MSTO~2 . (Indefinite) 0.8 MST1=MST2=0
.84 = =
t24
VBS00~15 2.0
. (Indefinite) D3 I
VMO~ .
th - High Impedance
RO

Indefinite means the state where electrical high/low level or high impedance cannot be prescribed.

®HSYN, BLNK, VSYN Signal Timing

HSYN
BLNK
VSYN

EXSYN
(At Qutput)

tao

Wﬂz.o
0.8

tag

2‘2.0
0.8
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B Timing Diagrams(Continued)
O EXSYN Input Timing

e [P\ S S

VAS | Sto.s /

t2

EXSYN !
(Input) 08

}‘ﬂ_’ PRI tHa tug
RSO 2.01 R f
RS1 0.8 4 gL
t t
‘ﬂg ¢ HD
2.0F 2.0 2.0
DT00~15 Data — :
0.85( y @ DataJ0.8
PN RN .
ta
. T ho e =
HWT o= PN
TUN0.8 e
thg
tuy
- L
|
o i
RS z‘z.o
K 7
tur
tho X
g
thy N

B DPU Command System

Command——System Definition Command——Space Definition Command

—Video Memory Structure/CRT Sync.
'—Cursor/Line Pattern/Scale Factor Definition Command
—r—Pointer Control Command

—Point Plot Command

—Line Plot Command

—Area Transfer Command

—Cursor Command Command

—CRT Display Control Command
—Stop Command

'—User Microprogram Control Command

—-Operation Command
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B System Configuration

(MAX Mode) (MIN Mode)
Image Memory Bus Host Image Bus
BSRQ, BSAV
Image | T ACT l
Memory <:::> ADROO~15
(8M Words) -
q (————%  DPU VSYN, HSYN
ost Bus HRD, HWT
RQ BSAV RQ
MST0~2
S VBS00~15
DT00~15 BoRQ VAS H s
DPU ’ .
<:: Video Memory |
HRD BS00~15/ |VSYN, HSYN (IM Words) 44—~_L/\>
H:/IV;TO , ﬁv3500~15
VAS Video Memory

Video Memory Bus <:> Image Memory

(IM Words) (8M Words)

B Specifications

Item Description
Package 84-pin flat package
Process 2um, CMOS

Integration Approx. 85,000 elements
Max. clock 16MHz

Video memory

250ns {max.)*¥ (Sync. system)
Image memory

500ns (max.)*¥ (async. system)

Memory cycle

Bus width 16bits/word for both internal and external
Video memory 1M words*"
Memory space
Image memory 8M words
No. of display pixels Max. 4,096%4,096 dots
Speed 500ns/word*®
Transfer control Sca?e fac’.tor 1/n~n (n=1~16)
Min. unit 1 dot
Raster operation 8 kinds of operations
Scan mode 3 kinds
CRT trol
contro External sync. Enabled (VSYN signal)
Cursor control Optionally shaped (255X255 dots)
cursor mask controllable
. Point draw (direct/relative address)*?
Graphic

Horizontal/vertical segment draw*?

*! Cursor working area included
*2) Line pattern register designation
*¥ At maximum clock (16MHz)
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B Commands List

Group Command

Mnemonic

Instruction Code and Parameter

Space definition
command

DFSRCS

01 0o 1 1 0 0 0 0 0 0 0 0 0 0|V

SWDT

{ SORGH

SORGL

DFDSTS

6 1. 0 1 1 06 1 0 0 0 0 0 0 0 0]V

DWDT

DORGL

Video memory struc-
ture/CRT sync. timing
definition command

Cursor defintion
command

Command Definition System

SYNC

0 0 00 0 0 0 0 0 0 0

HFP

HS

HBP

DPR2

DPR1

VS

VBP

LPF

VEP

ATR

NR

PCH

DFCSS

1 [EXS[PRI[MD[SCH[IL[PF[ 0 [ ___— |1 1 1 1
0 1 0 1 1 1 0 0 0 0 0 0

CWDT

CORGL

STCS

1 06 06 06 1.0 0 0 0 0 0 0 0 0 O

AX

AY

X
Y
0

STCSM

AX

AY

XM

XY

XC

YC
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B Commands List (Continued)

Group Command Mnemonic Instruction Code and Parameter
g Scale factor STZM o 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0
g2 §|definition command MX [ zx My] zY
%4 g| Line pattern defini- STPTR o 1. 0 1 0 0 0O 1 0 0 O 0 0 0 0 0
=2l tion command DATA
Pointer control STSRCP o 1 0 1 0 1 1 0 0 0 0O 0 0 0 0 R
command X/AX
Y/AY
STDSTP o 1 o0 1 o0 1 1 1 0 0 0O 0 0 0 0 R
X/nX
Y/AY
FXSRCP o 1 0 1 0 1 0 0 0 O 0 0 0 0 0 0
| PADRH
PADRL
- FXDSTP c 1 0 1 0 1 o 1 0 O O O 0 0 0 0
E | PADRH
£ PADRL
3 Point plot RSET 0 0 0 0 0 O[PT[SJ0 0 0 0] ROP |R
g command X/AX
K Y/AY
& PSETS 0 0 MD [PT[S]0 0 0 0 ROP 0
Line plot HLINE 0 1 0 o0 o0 1 o0|D|O O 0 O ROP 0
command AX
VLINE 0 1 0 0 0 1 1][DJo 0 0 o] ROP [0
ALY
Area transfer MV 1 0 0 1]zJo 0 0 0| DR [B| ROP [0
command AX
AY
Cursor control STRTCS 1 1 0 1 0] M _Jo0 0 0 0] ROP ][O
command X
Y
MVCS T 1 1 1 o] ™M Jo o0 0 0] ROP [R
X/aX
Y/AY
STPCS 1 1 1 0 0 0 0 0 O O 0 0 0 0 0 0
Panasonic
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B Commands List (Continued)

Group Command Mnemonic Instruction Code and Parameter
CRT Display STDADR 0o 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0
Control Command | DADRH
. DADRL
5 DSTRT 6 1 1 0 1 0 0 0 0 0 0 0 0 0 0 1
E DSTP 61 1 0 1 0 0 0 0 0 0 0 0 0 0 0
3 Parameter Read RDSRCP 611 1 0 O 1 O 0 O 0 0 0 0 O01!C
g Command RDDSTP 0 1 1 1 0 1 0 0 0 0 0 0 0 0 o0]cC
5 RDCSP 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0
§ RDSRCD 001 1 1 1 1 0 0 0 0 0 0 0 0 0 0
RDDSTD 01 1 1 1 1 1 0 0 0 0 0 0 0 0 O
RDMD 61 1 1 1 0 0 0 0 0 0 0 0 0 0 0
Stop Command HLT 6 1.1 1 1 0 1 0 0 O O 0 0 0 0 O
User microprogram LDMP 10 1 0 0 0 0 0 0 O 0 0 0 0 0 O
§ -8 control command | IMADRH
g8 IMADRL
§§ SVMP 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
S § IMADRH
58 IMADRS
e EXMP 1 0o 1 1| ENT [0 0 0 0 0 0 0 0 0

Note) Unused bits in parameters shold be basically 0.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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