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FETC IMAGE DATA COMPRESSION and DECOMFPRESSION LS|

INTEGRATED CIRCUIT

M65T90FP

DESCRIPTION

MELE790F P is applied Mitsubishi original image data
compression and decaompression technology - FBTC
{Fixed length Block Truncation Coding) technology
that is good for natural image data, computer graph-
ic data and high resolution image data.

MEB7Q0F P realizes system cost down, low power
and first encoding and decoding of image data.
And also, FBTC type image compression and de-
campression techrnology has very low image daia
loss. It is possible to edit the compressed image
deta in the cause of fixed length block encoding
method.

FEATURES
* | ow image data distortion by FBTC type image
compression and decompression.

Easy decision for image data memory capacity
by constant compression ratio 8/3.

Enconding, decoding and image data editing
with high speed data processing rate-ZOMEBps.
Capable of image data editing (90°, 180°. 270°
rotation etc.)under compressed condition.

8uilt in 16 Mbits DRAM controller and original
32 bytes image data is stored in six 16 Mhits
DRAMI12Mbytes).

Easy control for start and image data editing
with setting to command register.

APPLICATIONS

Applications involving the handling of high-reso-
lution image data(digital copiers, colar copiers,
color printers, color facsimiles, high - definition
TV, high-resclution displays etc.)
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FIN FUNCTION

PN:: P-n hame | I/Q Function F;u'un Piq1 name | 170 fu-ction
1 VDD - 41 Vss -
2 TESTI1 || Test signal{Fix to "L") 4z Vs -
3 TESTZ2 | Test sighal{Fix to "L7) 43 AX3 O | X bank address
4 DQx23 B [BRAM X bank data(MSRB) 44 A2 0 | X bank address
5 DQX22 B | DRAM X bank data 45 Axi O | X bank address
6 Caxz B | DRAM X bank data 46 AX( O | X bank addressiLSBY
7 S X20 BE | DRAM X bank data 41 A0 O | Y bank sdsressiMSB]
] J0X19 B | DRAM X bank data 48 AYY O | Y bank address
9 DQRX18 B | DRAM X bank data 49 AYE QO | Y bank address
10 Daxi7 B | DRAM X bank data 50 AT O | Y bank address
1 DQX16 B | DRAW X bank data 51 AME C | Y benk adaress
12 DQxis B |DRAM X bank dats 52 AYH O | Y bank adcress
13 Daxi14 B |DRAM X bank data 53 A4 O | Y bank adcress
14 bDax13 B |ORAM X pank dawm 54 AYE O | Y bank adcress
15 DQ X1z B |DRAM X panx data 55 AY2 C | Y bank adcress
it Daxii 8 |DRAM X banx data 56 A1 O | Y bark address
17 Daxio B |CRAM X bank data 57 AY0 O |Y bark address{LSB:
13 Daxg B [CRAM X bank data 58 Voo -
19 OQ x4 B 2JRAM X bank data 59 V'5S -
20 VoD - 60 CASY O | Y bank CAS{Low enablel
2t wss - 81 RASY Q | Y ban< RAS{Low erablel
22 JAXT B | DRAM X bank data 62 Wy O | Y banx write(Low anable!
23 DG XEB B ODRAM X bank data 63 CQy23 B DRAM Y bank dataiMSBI
24 QXS B | DRAM X bank data 64 DQY22 B | DRAM Y kank dats
25 DO Xa B | DRAM X bank data 65 oaQy2l B | DRAM Y bank date
26 DQx3 B | DRAM X bank data 66 [DeR &1 B |ORAM Y bank dats
27 DQXE B | DRAM X bank data &7 DaY15 B |DRAM Y bank data
28 Daxi B | DRAM X bank data 68 DQY1E 8 |DRAM Y bank data
29 DQXo B DRAM X bank dera(LSB) 69 oQvy1? B CRAM Y bank data
30 WX C | X bank write{iow anatle) 70 OQYIE B |DRAM Y bank data
K3 RASX C | X bank RAS(Low anab &) 71 bODayls B |BRAM Y bank dszta
32 CASK C | X bank CAS(Low enab-e) 72 o2y B |DRAM Y bank data
33 AX10 O | X bank address(MSB) 73 bDaY13 B |DRAM Y bank dsta
34 A X9 O | X bank address 74 ooaYiz B |DRAM Y bank data
35 A X8 O | X bank address 75 Dayy B | DRAM Y bark data
36 AXT Q X bank address 76 CaAy:*l B DRAM Y bark cata
37 AXE O | X bank address 7 Covyd B |DRAM Y bark cata
38 AXS5 Q X berk address 78 CQYE B DRAM Y bank cata
39 AX4 Q | X bank address 79 Vss -
40 voD - 80 \3§ -

| Irput

D Output

B : Bi-directional

* MITSUBISHI
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PIM FUNCTIOMN {Continued)

F;-IT Pin name | 17D Function F:III: Pin name | i/C Function
21 VDD - 121 W8S -
82 DAYT B TRAM ¥ bank data 122 Vss -
83 DQYE B | DRAM ¥ bark data 123 DENAT 1 | Encode A line dataiMSB)
a4 Days B | DRAM ¥ bark data 124 DENAG | Enczode A line data
85 CGYd BE |DRAM ¥ bank data 125 DENAS | Encode A line deta
86 DOY3 B | DRAM Y bank data 126 DENAY | Encode A line data
87 DQY? B | DRAM ¥ bank data 127 DENA3 | Encode A line data
B . DOYt B |DRAM ¥ bank data 128 DENAZ | Encode A line data
i3] DaYo B DRAM ¥ bank data(LSB) 124 DEN &1 | Ercode A line data
90 D7 B | Command register daa(M3B) 134 DENAD | Encode A line datalL8B)
51 D& B | Command register data 131 TEST3 I | Test signal{Fix to “L")
a2 D5 B | Command register data 132 RSTEN 0 | Ercode FIFQ resetiLow enable)
93 D4 8 | Command register data 133 AEEMIZ2 O |Encode FIFO 687 read(L)
94 D3 E | Command register dats 134 REEN34 0O | Encode FIFQ 4R5 read(L}
a5 D2z B | Command register data 135 WEEMI 0O |Encode FIFO 1 write(L.}
95 D1 B | Command register data 136 WEEMN2 O | Encode FIFD 2 writa(L:
a7 oo B | Command register data(LSB} 137 WEEM3 0 | Encode FIFO 3 write(L:
498 CMAACK | O |DMA ACK 138 COPYEN Q | Encode FIFO copyilL}
99 DMARC | DMA reguest signal (Low enable) 139 RSTCE QO | Decode FIFQ reset;Low enable)
100 Voo - 140 | WEDE! G | Cecode FIFO * wriwe{L)
M - Vss - 141 | WEDEZ G | Decode FIFO 2 write{L]
102 RESET | ' System reset/Low enabla) 142 WEDES3 C | Decode FIFO 3 write(L ]
103 CLK | System glock 143 WEDE4 C | Decode FIFO 4 write(L]
104 PS¥NC | | Page sync.(Low enabia) 144 KEDET C | Decode FIFO B write(L}
105 LS¥NC | Line sync. (Low enable} 145 REDE2 C | Decode FIFO § write(L}
106 CS I Chip select{Low enable) 148 REDES O | Dacode FIFD F write{L}
107 AZ I | Command register addressiMSB) 147 COPYDE C | Dacode FIFO copy(L}
108 At 1 Command register address 148 W35S -
108 AQ | : Command register address LSE; 14% VoD —
110 WR | Command ragister writa[Low anable} 150 PSYNCOUT | O | Decode page sync(bow enable)
1m RD | | Command register read{lLow enabla} 151 DBET O | Dacode data(MSB)
112 DENBY | | Encode B line data{MSB) 152 DOBDEB Q0 | Decode data
113 DEMBE | Encode B line data 153 GDES Q | Decocde dara
114 DENBS | | Encode B line data 15¢ | DDE4 O | Decode data
115 DEMB4 | | Encode B line data 155 DDES3 G | Decode data
116 DENB3 | Encode B ling data 156 DDEZ ¢ | Cacode data
17 DENB2 | Encode B line data 157 DDE1 G | Decode data
118 DENB1 f Encode B tine data 158 DDED C | Decode data(LSB)
119 DENBO I | Encode B ling data(L5B) 1549 Vss -
120 VoD - 161k Wss -

I Input

Q ! Qutput

B : Bi-directional

MITSUBISHI
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PIN INFORMATION

T

PNL” Pin name | 170 Buffer Type PNL” Pin Name 1/0 Buffer Typa
1 Voo - 41 Vss -
2 TEST1 | CMQS SMT input(S0kQP.D) 42 W5S -
3 TEST? | | CMOS SMT input(50kQP.D} 43 A X3 C | 3-5TATE Cutput{loL =4mA;
1 Do Xz3 B | Output(lgL=2mA)/CMOS input 44 AX2 O | 3-8TATE Dutput{loL=4mA:
] Cox22 B | Output(laL=2rmA)/CMOS input 45 AX1 0O | 3-STATE Outaut{loL=4mA;
] oex2 B | Qutput{loL=2mA)/CMO3 input 48 A X0 Q | 3-STATE Qutout{laL=4mA>
7 ooxXeo B | Output{loL =2mA)/CMOS input a7 AY10 O |3-35TATE Output{ioL=4mA
8 Ly X118 8 | Qutput{loL=2mA)}/CMODS input 48 AYY Q |3-STATE Qutput{loL=4mA’
9 Do X18 B | Qutput{loL =2mA)/CMOS input 49 ‘ AYS O |[3-STATE Output{loL=4mA}
10 DoXI7 B | Qutput{low =2mA)/CMOS input B0 | AYT Q |[3-STATE Qutput{loL=4mA]
1 DQX16 B | Output{loL=2mA)/CMOS input 51| AYE O | 3-STATE Output(loL=4mA]
12 DQXxis B | Qutput{loL=2mA)/CMOS input 52 AYS Q |3-5TATE Output(oL=4mA’
13 oaxi14 B | Output{loL=2mA)/CMOS input 53 AY4 C |3-STATE Output(loL=4mA]
14 DEX13 B Dutpt{loL=2mA);CMOS input 54 AY3 O (3-3TATE Qutput(1ZL=4mA]
15 Daxiz B | Output{laL=2mA}sCMOS input 55 AY2 C |3-5TATE OQutput{loL=d4dmA)
16 DaQxn B | Cutput(loL=2mA}/CMOS input 56 AY1 G | 3-STATE Qutput(loL=4mAl
17 oQXxio B | Output(loL=2mA}sCMOS input 57 AYD G | 3-STATE Output{oL =4mA]}
18 DAQX% B | Output{ioL=2mA}sCMAOS input 58 WDD -
19 CQXs B | Qutput(laL=2mA}/CMOS input 59 ves -
20 YoD - 60 CASY | O | 3-8TATE Output{loL=4mA;
21 Wss - 61 RASY ‘ O 1 2-8TATE Quiput(loL=4AmA;
22 DAXT B | Output{icL =2mA)/CMOS input 62 WY O |3-5TATE Outaut{loL=4dmA}
23 DQ X6 B | Qutpur{leL=2rmAY/CMDOS ingut 63 oQy:s E | Qutput{oL=2mA}/CMIS input
24 DA X5 B i Qutput{loL =2mA)/CMCS input B4 oDQY:22 B | Qutput{loL=2rmA)/CMOS input
25 DQ X4 B | Qutput{loL=2mA}/CMDS input B85 SaYz B | Quput{loL=2mA)/CM0OS inout
26 DAaQXxs B | Output{loL =2mA)s/CMDS input 66 QYo B | Output(laL=2mA}/CM0S input
27 ODa X2 B | Qutput{loL=2mA)/CMOS input BT oQYi19 B | Qutput{laL. =2mAY/CMOS input
28 DoXi B | Output{loL=2mA}/CMOS input 68 DQaYts B | Output(loL=2mA)/CMCS input
29 0DQ X0 B | Output{loL=2mA)/CMOS input 69 DQYIT B | Qutput{lgL=2mA)Y/CMDS input
30 WX O | 3-STATE Output{loL=4mA) T0 DQYi6 B  Dutput{loL=2mA)Y/CMOS input
31 RASH Q [3-STATE ODutput(loL=4mAl 71 DQY15 B | Output{loL =2mA)/CMOS input
32 CASX O |3-STATE Output(loL=4mA} T2 DDay14 B | Output{loL=2mAJ)/CMOS input
33 AX10 0 [3-STATE OQutput{lgL=4mA; 73 DQY13 B | OQutput(loL=2mA}/CMOS irput
34 AXG O |3-STATE Cutput{loL=4mA; T4 OQayi2 8 | Quiput{loL=2mA/CMOS irput
35 AXE Q | 3-STATE Qutput{loL=4dmA} 75 Dayn B | Qutput{loL=2mA;/CMGS input
38 AXT Q | 3-STATE Output{loL=4mA} 18 ooyis B | Quiput{loL=2mA’ CMQ(S input
37 AXE G |3-STATE Output{loL=4mA} 7 Daydo B | Qutput{loL=2mA> CMOS input
38 A X5 C [3-STATE Output{loL=4mA} T8 CQYS B | Quiput{lgL =2mA/CMIS input
39 AX4 C | 3-STATE Output(boL=4mA) 79 WSS -
40 VDD - B0 Vss -

1 @ input

G Qutpuat

B : Bi-directional

SMT : Schmitt

P.D : Pull down
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MITSUBISHI INTEGRATED CIRCUIT

M65790FP
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PIN INFORMATION (Continued)

'T\I’u” Pin Name—! 70 Buffer Type PNL” Pin Name 1/0 Buffer Yype
81 YDD - 121 V58 -
82 DQYT B | Qutput{lQL=2mA}/CMOS input 122 Vas -
83 DQY¥5 B : Output{loL=2mA)/CMQOS input 123 CENAT | CMOS input(50kQ P.LY
84 DQYS B | Qutput{ioL=2mA)/CMOS input 124 | DENAB I CMDS input(50kG P.U)
85 DAY B | Quiput(loL=2mA)/CMOS input 125 :‘ DENAS | CMDS input{stkQ P.U)
86 CQY3 B | Qutput{loL=2mA)/CMOS§ input 126 | DENAS 1 CMOS input(50kQ P.U)
87 Day2 B | Outpui(loL=2mA)/CMOS input 127 DENAZ i CMDS  input(50kQ P.U)
B8 DQRYI1 B | Qutput{loL=2mA)/CMQS input 128 DENAZ | CMOS input(50k$ P.U)
89 DQYD B | Qutput{loL=2mA)/CMOS input 129 DENA1 | CMOS  input(50kQ P.U)
o0 D7 B | Qutput(loL=4mA)/CMOS input 130 | DANAD | | CMOS input(S0kQ B.LD
91 Dé B | Cutput{loL=4mA}/CMOS irput 131 TEST3 | CMOS SMT input{(sokQ P.U)
1 [n]] B | Output{loL=4mA}/CMAS input 132 RSTEM Q | OutputiloL=4mA)
93 D4 B | Output(laoL=4mA}/CMOS input 133 REEN12 0 | Cutpui(loL=4mA)
94 k] B | Output{loL=4mA}/CMOS input 134 REEN34 Q | Output{loL=4mA)
95 02 B | Output{loL=4mA)/CMOS input 135 | WEEMN! O | QutputiloL=4mA)
96 01 B | Output{loL =4mA)/CMOS input 136 WEENZ O | QutputlloL=4mA)
97 0o B | Qutput{oL=4mA)fCMOS input 137 WEEN2 0 | OQutput{ioL=4mA}
9% DMAACK | O | Output{fGL=4mA) 138 COPYEN O | OQutput{loL =8mA#A}
99 DMARQ I 'CMOS SMT input 139 RSTDE 0 | QutputJoL=4mA)
10 | voo —_ 140 | WEDE! | O OCutputlloL=dmA)
101 Vss - 141 WEDEZ2 0 OQutputlloL=4mA)
102 RESET 1 CM(OS SMT input 142 : WEDE3 0 QutputlloL=4mA)
103 CLK | CMOS SMT irput 143 WEDE4 0 QutputlloL=4mA)
104 PSYMC | CMOS SMT input 144 REDE1 O OutputiloL=4mA)
105 LSYMNC | CMOS SMT input 145 REDEZ 0 QumputlloL=4mA)
108 cs | CMOS input 146 REDE} O | Dutput{loL =4mA)
107 A2 | | CMOS input 147 COPYDE | © | Ourpur(loL=8mA)
108 Ai | CMQOS input 148 \Vss -
104 Al | CMQOS input 149 VDD -
11g WR | CMAQAS input 150 |PSYNCOUT: © OutpurlloL =4mA)
m | RD | | CM@s input 151 | DDET  ° O |Output(loL=8mA)
112 DJENBT 1 CMAQS input(50kQ P.UJ 152 DDE& O | Output{loL=8mA)
13 DENB6 1 CMOS input{50kQ P.UI 153 DDES O | Qutput{loL=8mA)
114 DENBS 1 CMQAS input(s50kQ P.U) 154 DDE4 O | Output{loL=8mA)
115 DENB4 | ECMGS input(S0k P.U: 155 ODE3 O | Qutput{loL =8mA}
118 DENB3 I CMQOS input(50kQ P.U: 156 CDEZ 0 | output{toL=8mA}
17 DENB2 | CMOS input(50k P.LL 157 CDE1 0] Quiput{loL =8mA)
113 DENB1 | CMOS input(50k P.U; 158 CDEOD O | Qutput({loL =8mA)
118 DEMBO | CMQOS input{(s0kQ P.U 159 Vss -
120 VDo - 160 W35 -
I - Input
O : Qutpat
B : Bi-directicnat
P.U: Pull up
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ABSOLUTE MAXIMUM RATINGS

(Vs5=0V, unless otherwise noted)

Symbol Paramater Retings Unit
Min. Max.
VDD Supply voltage ".-'SS—NU:E ) V85—6.5 v
Vi input voltage Wss—-0.3 VoD +0.3 v
Vi Output voltage V8s—0.3 VDD+0.3 vV
”Hir( Input prbtéction diode curren_t-(l\-lote- 1 A =16 + 16 mA
lak output parasitic diode current (Note 2 —18B +18 mA
1o Qutput surrent l'l\r.lortre 72)7 - T +16 mA
oD VDD Supply current (Note 3) 30 mA
155 Vss Supply current (Note 4) - o mA
Tstg Storage temperatura - 55 150 T
1600 (Note 61
P aout Output lpad (Nots 5) 1260 (Nate 7. |MHz:pF
600 (Note 8
Pa Power dissipation 500 mw
Notz 1. Rating for one input buffer

Rating for one output buffer
. Rating for one VDD pin
. Rating for one VSS pin

. Rating for buffer for which loL=8 mA
. Rating for buffer for which oL = 4 mA

2
3
4
5. Pdout={0Qutput frequency MHz: x ((Dutput load capacity pF) + 8 pF:
-]
T
]

. Rating for buffer for which 1oL = 2 mA

RECOMMENDED OPERATING CONDITIONS

(Vss= 0V, uness ctherwise noted)

Ratings .
Symbol Paramater - Unit
Min. Max,
Voo Supply veltage {CMOS input 4.5 5.5 PV
Vi Input woltage El ) voo ) V_
Vo Output voltage ] VDD v
lo Output current for cne terminal 7 ZM_.-'S(Nme 11| mA
Topr Operating temperature CMDS input —20 15 C
CcL Output load capacity } 50 (Nate 2) pF
. . Narmal input 500 ns
T, 1t Input rise and fall time ——
Schmitt input 5 | sec
Note 1. Rating per 10L for each outpur buffer
2. IC pin cepacity (8pF) excluded
MITSUBISH!
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ELECTRICAL CHARACTERIS (Ta=—-20~75C, Vs5= 0V, unless otherwise noted)
L ‘ Rarings
Symbol Faremeter Conditions - Unit
Min. Tvp. Max.
AL Input voltege H leval VDD=3, 5V 3.85 5.5 v
ViL [CMGS interface) L lave! VDD=4.5V 0 1.35
VT 4+ Karmal direstion 2,30 3.70
Schmitt imput voltage .". _
VT - ICMOS interface) Reverse direstion) VDD =50V 0. 85 2,50 W
WH Hysteresis 0. 50 1.60
WOH Outout volt H level VOD=5 0V 4,95 v
utput veltage
VoL P | L tovel o <1uA 0.05
v —6iMNote 1)
voD=4.5
-3
1OH H fawsl VOH=4.1V 3lNcte 2)
—2(Note 3)
Qutput current mA
8{Mote 1)
VDD=4.5V
100 L level | Von=0.4v 4{Note 2)
: 2{Mote 3)
ItH H level VDD=50V, Vi=575V -1 1
Input current uA
liL L fewsl VoD=50V, VI=0V -1 1
10ZH 5 leak ( 4 H level VDD=5.0V, Vo=55% -1 1 A
utput leak current (note 4) 4
Tloz | pu e eurent Anen L levei VDD=5.0V, Vo=0V -1 |
Ru Full up resistance voD=5§0V, VI=0V 10 120 kG
RD Pull down resistance VDD=5 0V, VI=575V 10 120 | KQ
Ci Input g 12
Co Terminal capacitance inote 5) | Dutput f=1MHz 3 12 pF
voo=0v
Cio 170 [ 12
. VI=Vss VDD
DD Suppiy Current 10=0u A {Note &) 1| mA
Note 1. Rating for buffer for which lpe=8mA

o N & W M

Rating for buffer for which log=4dmA
. Rating for buffer for which IoL=ItmA
Only for tristate or open drain output terminal
. Rating for one buffer
. Current resulting from pull up or pull down resistance exciuded

ELECTRIC
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TIMING REQUIREMENTS AND SWITCHING CHARACTERISTICS
Timing reguirements are shown in Table 1,
in Fig, 1-1~1-4.

switching characteristics in Table 2, and timing charts

Tablel. TIMING REQUIREMENTS (Ta=—20~75T, VOD=5V=10%, unless other wise noed)

Symbol Parameter - Limits Unit Timing

. Min. Twp.

twck 'CLK cyele time ., 50 500 ns
twiCLKM) CLK “H™ pulse width Y, ns
twiCLKL) CLK"L™ pulse width 20 18
tewwsyNel cLky [ LEYNCLL™ - CLK setup time 15 s |Fig.1-1
thicLk-Ls¥MCeLl| CLK - LSYNCL L™ hold time 10 ns
tsu(DEM-CLK) DEM - CLIg_séfub ti‘rﬁ.e o 10 ns
thi CLK-DEM} CLK - DEN hold time 5 ns
twiWRL) WR"L" pulse width i B 15 ns
tSU(AD-WRL} AD-WR“L"™ satup time 10 ns
mthuz-w“r-‘c_;-A_D]___\n\iﬁ-'-'-H; - AD held iirne 5 rs
tsu (CS-WRL C8-WR"L" setup time 10 ns
th[WRHfCS] WR“H" - C5 hold time 5 ns
tsu(DI-WR) DI - WR setup time 10 B ;s
th{wR-DI} WR - DI hald time 5 ns Fig.1-2
twiRDL) RD*L" pulse width - 15 s
tsu(AD-RDL) AD - RE"L™ setup time 10 ns
thi RDH-AD} RD*H™ - AD hold tin:|e 5 ns
tsu(CS-RDL.} CS- RD“L" setup time 14 ns
thiRDH-cs:  RD*H™ - C5 hold time LS ns
t  WR/RO cycle time 90 ns
tsu(oe-casH;  DAX(Y)- CAS'H" setup time 35 ns |Fig.1-3
thicAsH.DG) | CAS"H™ -DAX{Y) hold time D | ks b

ELECTRIC
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Table2, SWITCHING CHARACTERISTICS (Ta=—20~75%, VDOD=5V £10%, CL=50pF, unless orherwisa noted

L imits
Symbol Parameter Test cond:tions - Unit | Timing
: Min. Typ.
td{CLK-FIFOL) | CLK - FIFOENABL *fall output propagation time | CL=10~70pF {Note) 5 25 ns
ld(CLK-FIFOH) | CLK - F|FOEI‘;J.;!\BL riss-: ;:-Ijtput propagaticn time | CL=10~T0pF {Note) 5 25 ns
td{CLK-RETL) CLK - RSTEN/RSTDE fall oatput propagation time 3 25 ns
Td(CLK-RSTH; CLK - RSTENIRSTbE r.i;-e_:éuulput propagation time 5 25 ns | Fig.1-1
Td(LSYNCL- . LSYNC“I__" - F_'SYNCOUT fall output CL=30pF 3 20 ns
POUTL) | propagation time

td{CLK-ODE} CLK - DOE autput propagation time CL =40pF 5 25 ns
td{RDL-DD; RD"L" - data output snabla time a 3 25 ns Fig.1-2
td(RDH-OD) RD"H" - data output digenable time 3 25 ns
td(CLK-WL) CLK -W f“E_II_I_-D_u-t-;.;lut p;’c;paﬁgration time 5 25 ns
Td(CLK-WH) CLK - W rise output propagation tima 5 30 ns
Ld(CLK-RASL) CLK - RAS fall output propagation time 5 35 ns
7trd(CLK-I'-1ASH: CLK - RAS rige output propagation T1me 5 40 ns
Id(CLK-CASL ! CLK - CAS fall output propa-gétion time 1 5 35 ng
Td(CLK-CASH CLK - CAS rise autput propagation time 5 40 ; hs
1d({ CLK-ADQ) CLK - AIE)Ooutpul‘ enat;lr;rt’ime 5 35 . ns
td(CLK-ADT) CLK - AD1 output enable time 5 35 ns | Fig.1-3
td(CASH-AD2! CLK - AD_2. o-ufput enableir'iime 775 35 ns -8, -b
td{CASH-AD3!} CLK - AD3 output enable time i 5 35 ns
td(CASH—BO) | CAS*H" - DQ (X} output enable time CL=20pF D 10 ns
td(CLK-ACKL) CLK - DMAACK fall output propagation time i 3 30 ns
[tacLk.oRAMZ; | CLK - DRAMOUT output disenable time 5 25 ns
Ld{ROH-ACKH) Srh;pf;ZaQtioi ti_n?eMAACK rise output 3 20 ns
ld(CLK-DRAI\;—X_; CLK - DRAMDUT output enable time 5 25 ns
ta(CLK-RCASL} | CLK - Refresh CAS Fall output propagation_ti-r-ne 5 25 ns
td(CLé—ECASH) CLK - Refresk CAS rise output prc-pagatmr]__t_i_n]e_ 5 25 r_15 Fig.1-4
td(CLK-RRASL) | CLK - Refresh RAS Fall output propagation time 5 25 ns
td(CLK-RRASH) | CLK - Refresh RAS rise output propagation tima 5 - 25 ns

Mote. Maasurament for FIFQ enable signals are conducted with different external load capacities.

RSTEN 40pF
RSTDE 40pF
WEENI1, 2, 3 10pF
COPYEN 10pF
REEN1Z 20pF
REEN34 20pF
WEDE1, 2, 3 4 10pF
COPYDE T0pF
REDE!, 2, 3 10pF

ELECTRIC
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tweck

twiCLKL)

CLK l'( twiCLKH} \\ /n'

tsuiLSYMCL-CLK; Th{CL<-LSYNCL}

LSYNC _\K_’ /_*

Fd(CLK-FIiFGH

FIFOENABL i /

td(CLK-FIFOL) WW(CLK-RSTH;

RSTDE (EN) $ }’

td(CLK-BSTL ]

PSYNCOUT tdiILSYMCL-FOUTL) \k
]

cLK b \

td{CLK-DDE)

DDE (7T:0)
(Decods Output)

Itsu(DEN-CLK) th{CLK-DEN}
DEN (7:0) WRITE DATA
(Encode input)

Mote. FIFOEMABL is shown, REEN, WEEN, COPYEN, REDE, WEDE, COP¥DE.

Fig.1-1 System - related Timing

A @2:D) X X X
cs X A )¢
th{WRH-AD) th(WRH-CS*
tsu(AD-WRL] 1su{CS-WRL)
tw{WwerL) | ’ H
WR = | ¥ | )
iInput) ! —_
te thiRDH.AD}! thiRDH-CS)
tsu:AD-RDL) ‘lsu(Cs-ROL)
tw({ROL) - |
AD : R 4 \ Y
Lo : tc fe
18UiDI-WR} | th(WR-D11

r—s
b (1:0) {W’UT EATAX XNPUT DATAX

tdiRDL-DO; NMd(RDH-DO}

O:m CUTPUT DATA OUTPUT DATA
(Dutpurt)

Fig.2-2 CPU Write and Read Timing
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1 2 3 13 14 15 18 1 2
S AVAVAVAVAY AVAVAVAVAVAVA
H)
w T K- L) pe—a)y | S
Le(CLK-FASH td Ro|LkRAZLD  |Td(RCLK-RASH)
v T
s \ <~/ -
. Ta d id td TR
MdiCLR-RIASL)| cLi -cASU|cLK - casH|iGLK zasL|td(CLK-CASH ! |RC_K-GASD[ Fd(RCLK-RASH)
o
CAS / 4 "
—J —Ilr‘ e mw-
tdiCLK-AD1) tdicLk.AD2) td(CLK-AD3)
Id{CLK-ADQ) | | | |
AX 0F) RO COLUMN COLUMLUN
ADJRESS M ADDHRESS ! ADDRESS 2
td:CASH-DQ) td¢CASH-DQ;
DaX (Y) NATA 1 X DATA 2
{InguD)
Fig.1-3-a DRAM Writing Timing
1 b4 3 4 5 & T 8 9 10 1% 12 13 14 15 ‘16 1 2
S AVAVAVAVAVAVAY AVAVAVAVAVAVAVAVAVA
! ‘
: td [
: 1d(CLK-RRASH
td(CLK-RAEH, [CHF ARASD ( )
AAS :L = j}’ } F
I\ \__-__J%
tar td td -td td ' -
diCLK-RIASL) CLK -cASD |(CLK - CASH | (GLE -CASL| TO(CLK-CASH) {cLk-Reasy | td(Cok-RTASH)
] rHi <_)_‘ ]
A \\ x
s Y W e v
tdicLK-AD1) tdicLk-AD2) ‘td(CLK-ADS)
tdfCLK-ADO}
COLUMN COLUMN
AX (¥) ADDRESS 1 ADDRESS 2
. td tsu
l’su-_lDO—CASH) (c.-asn? DO)I B9- SASH) td(CIASH—DQ:
Dax (Y: X CATA 1 DATA 2 *
Output)

Fig.1-3-b DRAM Read

Timing

KRy
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DMARC
REFRESH TIME . .

________________________________ ;

bk i,
td(CLK-ACKLJ
DMAACK
td{CLK-OCRAMZ)
DRAMOUT >
i 2

CLK 'r__\L_J/__\L_J/__X\
DMARG

td{RGH-ACHKH)

DMAACK

Td(CLK-DRAMX}

DRAMOUT 1

Fig.1-4 DRAMRQ, DRAMACK and DRAM Output Timing

ELECTRIC
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INTERMAL REGISTER CONSTITUTION

Register Name Az | Al Ao ! T8 RD | WR FUNCTION
L ! L L L L H Cata read from intarnal counter
LRR L : L L L , H 1 m_Data write to internal counter
E£DR L L H | L L H | Data read from edit mode
L L H L H T | Deta write to edit mode
MSLR ,,,JT, H L L _L_ H . Data read from man sweep size register [Low grade)
L H L L H t Data write to mMain sweep size register {Low grade}
MSHR L H H L L H Data read from main sweep size register (High grade)
L A H L H 1 Data write to main sweep size ragister (High grads)
SSLR H L L L L H Data read from sub sweep size register (Low grade)
H L L L H 1 Data write to sub sweep size reg:ster {Low grade)
S8HR H L | H L L H Data read from sub sweap size register (High grade)
H L H L H i Data write to sub sweep size register (High grade:
3R H H L L L H Command status read
H H L L H 1 Command data write
H H H - - Non-use 7
reserve W | H | H - - - Non-use

Note. Some bits are fixed access mode in the register.
¥ Don't access tn reserve register.

COUNTER SET REGISTER (LRR)

LRR is the register that controls the valid data
idling time frorm the signal-LSYNC and the re-
fresh time for DRAM.

¥HOW TO READ THE REGISTER TABLE

MSB LSB
D7 s | o5 bse | D3 | Dz | D1 | Do
- REF LGATE
R R/W R/W
0 I o | o | o 1 [ o

o L GATE

This LGATE controls the image data idling time
from the rising edge of signal - LSYNC.

Set value is 2 to 31 clocks. The data under 2 is
set to 2 .

The first image data is stored to FIFO with the
rising edge of LGATE+ 1

# Hardware timing adjustment shouid be done by this

clock.

value.
» REF REFRESH
This REF controls the DRAM refresh timer.
00 =18

0l <64 . .

Condition : 2048 times/32 msec.
10 %128
17 256

¥ LRA register should be zet after the hardware -eset,
I you change this value under operation, the operation

15 nat assura.

MSE LSB
D7| 06|05 | 05| D3] D2 D1 | DO < Bit number
< Fisld
Arccess Condition
of MPU
| I < |nitial value
+ "-" bit in the field shows non - use.

. "R

shows

read and “R/W" shows

read and

write in the access condition.
+ |nitial value shows the value after the hardware
“07.

reset. Non - use bit value is

R
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EDITING REGISTER (EDR)
This EDR controls the edit mode and the area
in N in 1 made.

MSB LSB
DT | D6 | D5 | D4 | ©3 DX | DI | Do
NINY EDMODE
R/W
o | o | ol o j o] o | o | ¢
¢ EDMODE  (Edit mode)

This register controls edit mode. The import for
each bit is as follows.

05 D4 03 D2 DI DO
Rotation mode designation
D0 Mo rotation
01 90° rotation
10 180° rotation
11 270° rotation

L Mirror designation (0:No, 1: Yes)

L Paser size designation (£: A4 1:A3

M in 1 mode designetion
00 Normal
01 Zin1
10 4in1

{Definition of rotation)

Senscr

8

0
o, 0] —>=

ap°® 270°

<
180
# The assured operation combinations and error combinati
on are as follows.
Combinations excapt far the following table are not error
but operation is not assure.

<ASSURED OFPERATION) <{ERROR>
Ds D4 [BX} D2 D1 oo D5 D4
0 ¢ o] 1] 1] o] 1 1
Q 0 a 0 0 1
0 0 1] 0 1 0
] 0 Q 0 1 1
0 6 8 ___ 1 _ x._.x
0 0 1 0 * 0 x:Don't care
0 0 1 1 X D
_0____1__—nd‘___;(___;___;_
i 1 1 X * 1
T"'n'"'E"_&"';"'E'
1 0 1 X bed 1]

#The change of edit mode is not accepted under encoding
or decoding.

» NIN1 (N in 1 area designation)

This N in 1 designates the encode data writing
area under N in 1 mode.

The import for each bit iz as follows .

#Following table shows error combinations.

D1 06 o7 D6 D5 D4
0 0 Area 1 0 0 1
0 f Area@ R I 1
1 Q Aread 0 1 0 ¢
1 H Aread) 1 0 0 1}

1 1 o o

#¥Encoding condition (paper set directicn) and the positional
relation for the pape~ in each arsa are as follows.

(A4, Zinl> CA4 4 inT>
(A3) {A3)
Sensor Sensor- o
Main sweep directicn g Mgin sweep direstion
L] g ——n
& i | |
| S :
X | aQ i
o | 3 I
I |
3 ! 5 Af I
@ A5 1
2 ! e (A5} 1
; i W rmmmm e
a, :
@ (A4l ' ( Encading sondition }
(Paper set direction
#8ize for man and sub swesep
under N in 1 mode should be sat
the size after reduction.
Main sweep direction Main sweep direction
= ) T
p= R ) @ o
g 5 | 2| As Ag =
D N & | 8 TA5)
o ; (- !
a AS A5 1 D :
I = P
2l T g @ @ |
2. , L2 As A6 !
@l 1A4) 1 (A4) ;v !
L e e — - o 1
E] T i ]
Qutput size Ad 2 : 3 | , I
(A3 | :AS) | \1‘3\5) :
[ Lo J

1 4
Decoding condition Cutput size (:3)

(In the rase o' no ratation]

#Size for main and sub sweep of deceding under N in 1
mode is the same as encoding.

#If you dor’t designate N in 1 mode, writing oparstion o
M in 1 bit is invalid.

LR
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MAIN SWEEP SIZE REGISTER - LOW GRADE
(MSLR)

This register
(Lower & bits) .

designates the main sweep size

MSB LSB
pr | o8 | D5 | D4 | D3 | Dz | O1 | Do |
MSIZEL

o R/W
I o | o [ o] o] o | o

o MSIZEL (Main sweep size - lower 8§ bits)
¥ The access mode for lower 2 bits(D1, D0lare "R/W",

but walue is always "0 .

MAIN SWEEP SIZE REGISTER - HIGH GRADE
(MSHR)

This repister designates the main sweep size
{higher & bits}) and monitor the N in 1 made and
the memaory bank using status .

® S5IZEL (Sub swesp size - lower § hits)
¥ The access reode for jower 2 kits D1, C0) are "R/W",

but value is always “0".

SUB SWEEP SIZE REGISTER - HIGH GRADE
(SSHR)

This register designates the sub sweep size
{high 5 bits).

MSB LSB
o1 | D6 | D5 | D4 D3 | D2 | T DO
SERR SSIZEH
R R/W
o | o ] o 0 R

MSB LB
D7 | D6 D5 | D4 | D3 [ D2 | DI | Do
RAMY|RAMX NBSY MSIZEH
R ' R/W
o | o 0 v [ o o ] 1 ] o

e MSIZEH (Main sweep size - higher 5§ bits)
& NESY (N in 1 BUSY)
This bit shows M in | operation.
0 The N-th paper encode finish or normal mode .
1 The first page encode finish and the M-th page
encading.
¥ MBSY is cleared by the change of EDMODE n EDR.
¢ RAMX (RAM bank X use)
0 Decocde finish ar encoding
1 Encode finish
e RAMY (RAM bank Y use)
0 Decode finish or encoding
1 Encode finish

SUB SWEEP SIZE REGISTER - LOW GRADE
{SSLR)
This register designates the sub sweep size

[(Lower 3 bits) .

® SSIZEH (Sub sweep size - higher § bits)
¢ SERR {Error information bits for setting)

D7 D6 D5

—[_— Start set error

Edit mode set error

Memory size aver ervor from mein and sub
sweep size.

COMMAND STATUS RESISTER (CSR)
This resister designates the operation command
and reads the status.

Mse LSB

o7 Dé | D5 | D4 o3 D2 D1 Do

READY ERR " DECSY|DECSX [ENCSY [ENCSX

R AL
0 0

o [ o | 0o 0 o [ o |

MSB LSB
D1 [ o6 | 05 | D4 | D3 | D2 ! D1 | DO
$SIZEL
R/W

o [0 | e e [ 1 ] 0 o | o |

¢ ENCS5X (X bank encode start)

This bit controls the encode start to RAM bank X.
¢ ENC3Y (Y bank encode start)

This bit controls the encode start to RAM bank Y.
o DECSX (X bank decode start)

This bit controls the decode start to RAM bank X.
* DECSY Y bank decode start)

This bit ¢controls the decode start to RAM bank Y.

#Above 4 bits (D3,D2, D1, DO) shou'd be set to “17 when
the hardware starts. And they becomes i under operation.

Writing “0" 10 them dossn’t influence the opergtion.
The combinatians for above 4 bits are as follows, Combi-

nations except for foliowing table are error,

* MITSUBISHI
ELECTRIC



MITSUBISHI INTEGRATED CIRCUIT

M65790FP

FBTC IMAGE DATA COMPRESSION and DECOMPRESSION LS

e READY (Start ready for encade)

| i .
b3 D2z DI Do D3 Dz O1 Do Th s hit shows‘ enable status for enccde start
It is cleared hy "L” of PSYNCIN .

0 ] 1 1 0 0 0 1

1 ! 0 0 0 0 1 1] #The signel - PSYNCIN shoutd be active after the ready
Under line portion ? ; E E bit becomes™1". Detail is described in the operation seguence.
should .be set at the o @ i 0

same time. Mo 0@

e ERR {Error informatian)
This ERR shows error information when the
command is set or the hardware is operating.

De D05 D4

L Errer in encoding

Error in decoding

Satting error
{Detail informations are showed n SSHR-D5. D6, DT}

DECODE OPERATIOMN SEQUENCE
Compressed data is stored in the memory.

| Edit mode set EDR

YES

\Error ? C5R D8, D5, Da%0, 0, 07

NO

II Error operation " I Start cammand set | CSR D3, D2=1

Errar is clearad by

e, o mene
) eratin
setting, P =]

Status read | CSR

Cperation t:nish CSR D3, D2=07

CSR D6, 05, D20, §, 07

( END )

MITSUBISHI
ELECTRIC



MITSUBISHI INTEGRATED CIRCUIT

M65790FP

FBTC IMAGE DATA COMPRESSION and DECOMPRESSION LS

ENCDODE OFERATION SEQUENCE

( RETET 3}

| Data write tc internal oounterl LRR
| Edt mode set | Ebr
YES
Error 7 CSR 04, DE. Da=D, 0, 07
NO

I Main sweap size sat | MSLR, MSHR

| Sub sweep size sst l S5LR, SSHR

| Start command set | C3R Dp3~po=1

| Status resd | csm

YES
Error ? CSR ps, D5 Da=), O, 07
Srart ready ? C3R Dp7=17
~ YES ¥The falling edge of PSYNCIN should not
i be in the prohibition arex.
Prohikition area
" Error operation " | PEYNCIN=L I o

Error is cleared by : LSYNC | : l X
correct command : !
setting. —|_:_L..._

| Status read | csm PSYNCIN

[
[Rp

2CLK 2CLK

Operating finish 7 C3R p3~Da=07

YES

YES
CSR Ds, 05 D4#0, 0, 07

NC

MITSUBISHI



