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Renesas Technology Corp.
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PIN CONFIGURATION (TOP VIEW)
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BLOCK DIAGRAM

‘usdo Z] NOL pUe L1NOL 8ABs

Z'HLNoL
——

01531 (66—
11531 ()

10 (o)
9153 (55—
HIN (Eg)=e—

ATV @IY

OV (pS)we—
Ska ...‘..
| |
210 (52w
10 (o e
| |
801 (23 e
£ (05 o
| |
P (12 o
£ (7L e
| |
00 (1o
ad (29—
Hi (BG)—m

3148 (5
£V (£9)—m
|

|
O (g)—mm
20 (91—
13534 (a5}

41 2ng LSOH

ano

@@ @@@EHHO

H3IA0I-ND

NCILYINILST ALITIEW30dd Wvd 379v1

A

WIVA L¥ILNOD

W1%a 134

Y

e 37181 LXILNOD

HOLIAMS

A

NOIL2IO3Hd T92IdAL

NOILYHINTD LI LNOD

e
AHOWIW 3NIN

A1 LXILNOD + ¥ 190 0w

S04 )

i

0Had

IdN34=51ad
FE-030=} -00d

o
]
o

—
o
[
o o

Hhad

0rdd

0dd

WE WO E @

M

RENESAS



MITSUBISHI ICs (LSI)

M65761FP

QM-CODER
9. CODING SPECIFICATION
(1) Coding Algorthm
+ QM-Coder wolow | x
{JBIG Standard Arithmetic CGoding System) 3% by by by iy |
X X ?
(2) Context
(i) Built-in Context Mode | = i i i f 2 | o |
a) Template Model -
+2 or3line 10 pixel template {See Fig2. 1) Fig. 9.1 Template (3}, A)
{This agrees with the template used with the minimum resolution of JBIG) (Top : 3line, Bottorn : 2line)
NOTE: The coding efficiency of the 3-line template is better than that of the 2-line template by several %.
b Adaptive Template (AT)
+ |tis possible to move up to 127pixcels on the coding line. X X X
{The position of ATgiven instruction by the MPL) X X X X
Mote:lt is possible to improve the coding effeciency against the ditherimage X X ?

by the use of AT,
+ |tis posible to change the position of AT line by line in the middle of coding

- MAXI2T——

and decoding. X X X X X
Mote:lt is not possible to change the template at the time when change the | A | | X X X X ?
position of the AT pixels.
- MAX12? —— -

{il) Extenal Context Mode
+ |tis possible to input any context up to 12 bits.
{Itis possible to interface with JBIG Progressive Coding and the Anthmatic Coding of JPEG Option Function)

Fig. 9. 2 Adaptive template (A)

(3) Typical Prediction
+ Agreement with the Typical Prediction of the lowest resolution of JBIG.
The pseudo-pixcel (SLNTP) is geneated by the symbol LNTPwhich shows whether the coding/decoding process agree with the directly
before line If they agree, the line iz not coding/decoding .
This makes it possible to shorten the time of process and rejection of the code data.
SLNTPy =l { LNTPy (}) LNTPy-1) (yline number, LNTPy=1; LNTPy-1=1)

{4) Deterministic Prediction
+ This LSl is not equipped with the Typical Prediction Howewver the DP function is realized when the DP pixels are identified and
eliminated by the extenal circuits during the extemal context mode.

(5) Coding Data Format
+ The Stripe Data Entity (SDE)
{=5tripe coded data with byte stuffing (PSCD) + end manker (SDNORMS SDRST)) Coding/decoding of one stripe portion os
perfformed.In case of the multi-striped (construct the multi stripes) stripes are activated one at a time.

(6) Marker Code
+ The SDE end markeris supported (SDNORM=02h, SDRST=03h, ABORT=04h)
{During coding the marker code previously setin the register is outputted. During decoding .the marker code detected by requesting an
interrupt to MPU when the marker is detected is read out od register)

{71 Rough Estimate of Goding and Decoding Time(T1:ME5YE1FP as a whole TZ2;Processing Time of the arithmetic coding section alone)
+ The total number of clocks needed for coding and decoding 1 page (stripelis calculates roughly using the following equations.

Tigip Lpy+ (98 C)+(  Lp) p : Number of pixcelsiine about 0.3
-S ((1- 1 p Lip-Lp[clock Lp : Number of I|ne$fpage
Tes(p Lp)+ (958 O Lip - Number of TP line !page.
< Lt L e G Number of coded data bits/page
"R W EprLpcloc S=1: TP exists  0: No TP - about 10
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10. FUNCTIONAL DESCRIPTION OF PINS

Classification Pin name 1O BUF Function
RESET | s HAN reset signal
CS I Chip select signal
AQ-3 | Internal register address select signal
BHE I High-order{D8-15)access signal
WH [ S Write strobe signal
Host Bus I/F RD [ S Read strobe signal

Do-15 @] 8 1/O data signal (D03-7 used on 8-bit bus)
DMARQ Q 2 Code data DMA request signal
DMAAK | s Code data DMA acknowledge signal
INTR @] 2 Intermupt request signal
BUS16 | u] 8-bit bus (D0-7)and 16-bit bus{DO-15)function select bus.
PDO-24 @] 2z Parallel image /O bus (PD0-15 used on 16-bit bus)
PDRQ @] 2 Image data DMA request signal

Parallel PDAK | us Image data DMA acknowledge signal
FDRD I US | Image data read strobe signal
POWR | s Image data write strobe signal

Image data
iF ERDY @] 2 Image data 1-line fO start ready signal

PTIM | s Image data 1-line transfer section signal

Serial FCK I US | Image data transfer clock signal
PXCKO @] 4 Image data transfer sync clock signal
SVID I u Image data input signal
BVID o) 2 Image data output signal
CH0-11 | u] Contextinput (CX0 can be fed back inside LS1) (=PD0-11)
PEUPE | §] PE RAM update enable (leaming function ONOFF) (=PD1%)
SPIX [ 1] Coded image data input signal (=SVID)
RFX @] 2 Decoded image data output signal (=RWVID)

Context IF HCLK @] 4 Context data transfer clock signal
HWAIT | s Context data transfer wait signal
XRDY @] 2 Context data 1-stripe /O start ready signal (=PRDY)
XTIM [ US | Context data 1-stripe transfer section signal (=PTIM)
MCLK | Master clock input signal
Others TESTO-1 | DS Test signal (should be connected to GMND when nomally used).

Weo/GND - - Power supphy (+5V)/ground

MNotes:Most of the context I/F signals are used in conjunction with the image data I/F signals.
The input buffers of the input terminals (1 and 1) are at TTL level.

Cptions are as follows.

{Uwith pull-up resistors, Dowith pull-down resistors, S: Schmitt trigger)
Numbers (2,4,8) of the BUF column of the output terminals (O and 1Q) indicate current value. {one of 2 4,0r BmA)
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11. REGISTER CONFIGURATION
11. 1 List of registers

Address

Register Name

R

Description

System setting

R

+ LS HAW reset

+ CGoding/decoding/image data through mode selection
+ Context selection{intemal contextfexternal context)

+ Byte swap OMNSOFF of codedimage data on host bus
+ Bit swap ONSOFF of codedimage data on host bus

+ Image data /O IYF(parallel /F senal I/F)

+ Image data bus bit width selection(32bits/16bhits)

Parameter setting

R

+ Template selection (2-inef3-line template)

+ Setting of AT pixel position (up to 127)(IF O is set AT becomes
non-existent (default position))

+ Latch input/through input selection in external context input mode

Command

+ Context table RAM initialization command

+ Goding (decoding,through) start'end command

+ Startfstop command for RAYV of context table RAM
+ Selection of temporary stop and temminating end

Status

+ Processing status (in processfend of processing)

+ Coded data readfwrite ready (ready/busy)

+ Marker code detection (SDNORM SDRSTAEBORT others)
+ Interrupt request status

+ SC counter over flow

+ Processing mode (stop temporaryfterminating end)

Interrupt enable setting

R

+ Interrupt enable setting correspondence to each of bits positions of
status register

4.5

Pixel count setting

R

+ Setting the number of pixels on one line {in multiples of 160r32 up to
10240 pixels)

8,7

Line count setting

R

+ Setting the number of lines to be coded/decoded({up to 65535 lines)

8.9

Processed line count

+ Setting the number of coded/decoded lines (up to 65535 lines)

AB

Datawrite buffer

+ Buffer forwriting coded datafimage datafcontext table RAM data from
MPU into LS (DMA transferable)(RAM address is automatically
incremented each time data is written.)

AB

Data read buffer

+ Buffer for reading coded datafimage datafcontext table RAM data from
LSlinto MPU (DMA transferable)(RAM address is automatically
incremented each time data is read).

Marker code setting

+ Setting a terminal marker code in coding (SDMNORM/SDRST)

Marker code read

+ Reading a marker code in decoding (SDNORM SDRST ABORT others)

Scaling

R

+ Reduction in coding {1/2 reduction in horizontal and vertical directions,
horzontal OR processing)

+ Magnification during decoding (2 lengthwise and width)

+ Select throwing away the leading 1byte of the coded data read when
decoding

+ Selecting the typical prediction

+ Selection of prohibiting line memory initialization

MNotes:When the Bbit bus is used for the data readfwrite buffer,use Address A only.
Incase of the 16-hit buffer only the word access is possible.
{The byte access is not possible).
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11. 2 Description of Registers
{1) System Set Up Register (W/R) (address : 0) d7{MSB) di
dO(HR)  : H/W reset (0:Active, 1:Reset state) sys_ReG: | pB| pi | BX| BS| cx| wmop [ HR|

To make a HAW reset zet this bitto 1 then to 0.
Reset initializes the entire LS including the group of register and Line Memory. However, the context table RAM is not
initialized.
d1-2(MOD) :This setsup the operating modes.
(d2=0,d1=0:coding, d2=1 d1=0:age data through (lage data I'F Host I/F),
d2=0 d1="1:decoding, d2=1,d1=1:lage data through {(Host I/F  lage data I/F))
d3{Cx) Context select (Ointernal context, 1:Image data through)
NOTE: The intemal context should be selected when the image data through mode is used.
When initializing or processing RAW of the Context table RAM and coding fdecoding,
This bit must be set the same (Because RAM configration changes depending on intemalfextemal modes.)
d4{ES) ‘Select data bit swap of the host bus. (0:MSB(d7)first, 1. LSB{d0)first)
d5(BX) ‘Select data byte swap of the host bus.(0:Lower byte(A)first, 1:Upper byte(B)first)
NOTE:EX is valid only when the host bus is 16 bits (BUS16=HIGH)
Table 11. 2 The coed data and image data line-up on the Host bus

Bus width Swap Upper address(E) Lower address(A)
BUSi8 BX BS A5+ + + + + + 8 47 + + + + + +d0 b0 is the first coded data on the time
0 0 hi « + + + + + hi5 HO o+ + + + ¢ + B7 sefiesfthe left-hand side image data on the
1 0 1 b5 + + + + + + b8 b7 + « + + +« + |0 screen.
16bit i 0 DO = e w oo & oD bB + + « « + « bi5 bi5is the last coded data on the time
1 L b7 =+ = & ¢ 200 Db » = ¢ + + b8 series/the right-hand image data on the
0 = il = R R T screen.
Bhit - 1 — by + + + + + + hi

dG(Pl)  :Selects the image data VO I/F (0:Senal /F, 1:ParallellfF)
d7({PB) :Selects the bit width of the lamge data bus (0:32bit bus (FDO-31), 1:16hit bus{PDO-15))
Table 11. 3 The image data line-up on the image data parallel bus

bitwidth | PD31e + + o « « PD16 | PD15 + » + + + + PDO

PE=0 pO 000000p‘|5 p‘|6 oooooope‘l
PE=1 o po ¢+ + + + +pnif

pdis the image data on the left-hand on the screen.
p3iis the image data on the right-hand on the screen.

{2) Parameter Setup Register (W/R) (Address: 1)

d7 d4 do
1) External Context Mode PARA_REG : |CO | LG | 0 | 0
dé (LC) Condition of taking in the input from the extemal context are selected.

{O:through onput, 1:latch input)
When this bit is set to 1,the CX0 to CX11 of the context inputis latched once using the transfer clock (" XCLK")
d7 (C0) - When this bit is setto 1,CX0 is selected.
{0:CX0 external input, 1:2X0 intemal feedback)

d7 d& db d4 do
2 Intemal Gontext Mode PARA_REG - R AT
d0-4 (AT=0=-AT=4=) :ATpixel position Lower Shits. (See Fig 9. 2)
ds (TM) Template select ((0:3line template, 1:2line template)
d6 -7(AT<5=-AT=6=) ‘AT pixel position upper 2bits (the &6th and 7th bits)

a7 d4 do
Example : Sline template AT=4: | 0 ol ol o o 1 o o |
47 d4 d0

oine templateAT=48: | 0 1| 1] 1 0o 0o 0o o]

NOTE) The AT pixel position at time of the intemal context mode is set up by using all the AT=6:0= (010 127)
When the default position (when the AT pixels are not used) is used, Atis set to 0.
When the 2-line templsate is used, AT should not be set to 1 to 4. In case of the 3-line template,
AT=1 1o 2is not allowed.
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{3) Command Register (W) (address : 2) d7 d3 dd
CMD_REG : | 0 | JplRCl JC] 1G]
d0 {IC) :This command starts initialization of Context Table RAM (1 :start initialization)
When this bit goes 1,the Context Rable RAM initialization stans This bit retumsto 0 automatically when the initialization is
completed.
d1 {JC) :Processing (Coding/Decoding/Through) start fend command (1:start processing, 0:end processing)
When this bit goes 1 processing(coding/decoding/through)starts.
This bit returns to 0 automatically when processing of the number of setlines is finished during the selection of end of
termination.
Andif this JC bitis made 0 and inputting the image data is stopped during the coding porocess, the coding is stopped (flushed)
even if the set lines are not filled Mreover if this bit made 0 during decoding and no more coded data is coming in,itis
assumed that the '00'of the coded data came in and the preset lines have been processed Howewver in case of the multi-
striped coding processing should not end by making this bit "0" except in case of last stripe.
d2 (RC) :This command starts and stops RAW of Context Table RAM. (1:RAN start, 0:RA end)
The Context Table RAM is read out orwritten in by making this bit to "1".
When readingfwiting is finished, this bit must have "0" on it.
d3 (JF) This selectd temporary stop and the end of termination of coding/decodingfthrough processing.
(1. Temporary stop selected, 0:End of processing selected)
When the process start command di{JCis issued by making this JP bit to 1 the processing stops temporarily when the set
number of lines have been processed. Then, if the process satart command d1{JC) is issued processing restarts. (See 11.4(3))
d7 d5 do
(4) Status Register (R) (address : 2) sTaT REG-[ 0 [ PsTsc| is]Twms] ps] Js]
d0 (JS) :This registerindicates the status of processing in initialization,coding, decoding and through.
{0:Processing in progress(being initialized), 1:End of processing)
This J5 bit goes to "1"when the initialization is completed as RAM initialization command is issued.
{IG=1) This JS bit goes to "1"when all coded data has been read out during coding in case when the process start command
of the processing end isissued (JC=1,JP=0) This JS bit goes to "1" when reading all the image data has been completed
during the image data through and decoding. Moreowver this S bit stays "0" even when the set number of lines have been
processed when the command to start processing the process which has been stopped temporarily has beenissued (JG=1,
JP=1). (Howeverinternupts are issued during the temporary stops.)
d1({D5) Thisis used for read and write ready of coded data (In case of the through mode thisis used for the image data.)(1:Ready,
0:Reading no possible)
Itis possible to do RAW of data by the way of the data write/read bufferwhen this bitis 1.
d2 (MS) :This detects the marker code durng decoding (0:not detected, 1:detected)
This bit goes to "1"if any marker is detected during decoding.
d3 (I3} :Thisindicates the status of the interrupt request (0:No request, 1:Request exists)
d4{5Z) This shows the SC count overerror during coding.(0:Momal, 1. There is a SC counter overflow)

NOTE: The SC counter counts the "FF" data bytes which occur duriing coding Coding continues even when the SC counter

d5(PS)

overflows. this means correct coding data will not be outputted (Coding error)
processing modes (Stopped temporary /End of trailen(1: Process temporaryily stopped, 0:End of processing)

This PS bit corresponds to the temporary stop and end of processing of d3 bit (JP) processing of the command register,
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{5) Internupt Enable Register (W/R) (address : 3) d7 d3 do
IENB_REG : [ MP | 0 | sE| wmE| DE] JE|

dd (JE) :Temporary stop/End of trailer interrupt of initializationfcoding/decoding/fthrough .
{Dinterrupt mask, 1:interrupt enable)

di (DE) Coded data(lmage datajread outfwrite in ready interrupt,
{dinterrupt mask, 1:interrupt enable)

d2 (ME) :Manker code detection interrupt during decoding. (C:interrupt mask, 1:interrupt enable)

d3 (SE) :SC count overerrorinterrupt during coding. (0:interrupt mask, 1:interrupt enable))
This bit setsto 1 beforehand, it occurs the interruption when the SC counteris overflow during coding. Processing of coding
continues, but the correct coded datais not output.
NOTE:Bits,d0-d3 are forintermupt enable of bits d0-d2 and d4 of the Status Register.
The intermupt request signal(INTR) is asserted when any one of the status bit setin the interrupt enable (DO(JE)generates
interrupts even during the temporary stop) the status goes to "0" due to HAW reset or the INTR signal is negated when the
interrupt mask causes factors for interrupt to be lost. Moreever, the status register will not be cleared by the generation of
interrupts or the RAW of the interrupt enable register.

d7 (MP) :This specified the manker code detection time halt. {0:Continuefrestart, 1:temporary halt)
Decoding will stop temporarnly when the marker code is detected if this MP bitis preset to "1"during decoding. (it occures
interruption when the marker code is detected, if the ME bit preset to "{")
if decoding is not completed during the temporary halt,itis possible to reset the line number setup

register. Next, if this MP bit is set to "0" decoding is restarted{Decoding continues to the line number set))

(6) Register used to set the number of pixels (W/R) d7 q0
(address:4) PEL_REG_L: | PEL_L |

{address:5) q7 a5 q0
d0-7 (PEL_L} ‘Number of pixelsfline is set (Lower byte) PEL_.REG_H: [ 0 PEL_H |

d0-5 (PEL_H):Mumber of pixelsfine is set (Upper byte)
It is possible to set up 8192 pixels maximum when 34ine template is used. Itis used to set up 10240 pixels maximum when 2-line
template is used. The number of pixels actually coded {or decoded)should be set when reducing(or expanding) When the image

bus uses 16bits(or 32hits)in parallel /F multiples of 16 (or 32) should be set. In case of senal IFF,multiples of 8 should be used.

{71 Line Mumber Setting Register (W/R) q7 q0
{Address6) LSET_REG_L: LSET_L
{Address:7) LSET_REG_H: LSET_H

d0-7 (LSET_L): This sets the number of lines to be processed. (Lower bytes)
{1to 865535, 0 line not used)

d0-7 (LSET_H): This sets the number of lines to be processed. (Upper bytes)
When reducing({magnification)the actual number of lines to be coded (decoded) should be set. The number of lines (relative number of
lines)from the process start command to be issued from now the immediately following temporary stopfend of trailer should be set. This
register should be set to the value specified before the process star command is issued. Moreover this register can be rewritten during
processing as long as the following conditions are met:
+ |If the maximum wvalue, (65535), is set before the process start command is issued it can be reset once durng processing.
+ If avalue otherthan maximum value (65535) is set before the process start command is issued and if resetting becomes necessary

during processing the maximum value (65535) has to be reset once and desired value should the reset.
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(8) Number of Lines to be Processed Specified (R) d7 do
(address:8) LIN_REG_L: LINE_L
{address:9) LIN_REG_H : LINE_H

d0-7 (LINE_L): The number of lines actually processed is read out (Lower bytes) (0 to 65535)
d0-7 (LINE_H):The number of lines actually processed is read out (Upper bytes)
When the number of lines processed number of lines set, coding/decoding/through stops temporarnlyfend of processing

NOTE: The number of lines to be processed by this processing is cleared to 0 by the issuance of process start command.

(9) Data write in buffer (W) (See Moted) d7 do
(address:A) DWR_BUF_L: DWR_L
{address:B) DWR_BUF_H : DWHR_H

d0-7 (DWR_L):This writes in the coded datafimage datafcontext table RAM data (Lower bytes)
d0-7 (DWR_H): This writes in the coded datafimage data/context table RAM data (Upper bytes)

{10) Data read out buffer (R) (See Notel) d7 do
{address:A) DRO_BUF_L - DRD_L
{addres=:B) DRD_BUF_H: DROD_H

d0-7 (DRD_L) :This read out the coded dataimage datafcontext table RAM data. (Lower bytes)
d0-7 (DRD_H) :This read out the coded datafimage data‘context table RAM data. (Upper bytes)

NOTET:Address Als used with 8bit bus. In case of the 16 bit bus, only the word access is possible.
(Mot byte access). If the number of coded data bytesis an odd number during coding, an one byte pad ("00") is attached after the

end markerisissued in order to use it as a word boundary.
See Table 11.2 for the bit arrangement used during the coded datafimage data. In case of the context table RAM data, only the

lower byte becomes valid data regardless of the bus width of the host bus (BUS18).

Table 11. 4 Context data line-up

Host I/F Upper address (B) Lower address (A)
Bus Width d15¢¢¢¢0¢¢d8d?id6¢¢¢¢¢d0

mps:Supenor symbol MPS (expected value of1)
56-0:Status number ST (0 to 112)

Bbit N mps! s6 ¢« ¢ ¢ ¢ « 50
16bit = mps! 6 ¢ o + + ¢ 50
d7 do
{11) Marker code setup register (W) (address:.C) MSET_REG - | MSET

d0-7 (MSET): The end marker code used during coding is set (SDNORM=02h, SDRST=03h)

The byte set to this registeris outputted as the end marker during coding.

d7 do
{12} Marker code read out register (R) (address:.C) MDET_REG : MDET
d0-7 (MDET): The marker codes detected durng decoding are read out.
{(SDNORM=02h, SDR3T=03h, ABORT=04h etc)

The marker codes detected during decoding read out asis.
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{13) This register sets up varous functions (W/R) d7 do
(address:D) conv_REG: [TP | LI | o8] HOl HR] vR] HE] v

dd (VE):Selects expansion in lengthwise direction durng decoding. (0:Equal dimension, 1: 2 expansion)
di (HE):Selects expansion sideways durng decoding. (0:Equal dimension, 1: 2 expansion)
dd and di are possible only during decoding.
d2 (VR):Selects reduction in lengthwise direction during coding. (O:Equal dimension, 1:1/2 reduction)
d3 (HR):Selects sideways reduction during coding. (0:Equal dimension, 1:1/2 reduction)
d2 and d3 are possible only dunng coding.
d4 (HO):Selects thinning in sideways direction during coding. (O:simple thinning, 1:0R processing)
This reduction is valid only during coding.
MNaote 1:This lengthwise 1/2 reduction during coding is used for the simple thinning. (Odd lines are skipped)
Maote 2: The number of lines forimage data to be inputs when YR=1 for coding must be twice the value set by the register which
sets the number of lines.
MNote 3:The number of lines forimage data to be outputs when YE=1 for decoding must be twice the value set by the register which
sets the number of lines.
d5{0OB):This selectsif the leading 1 byte is discarded during decoding. (0:Mormal processing (Mo discarding),
1. The leading 1 byte is discarded)
If acommand to stant processing the first the stripe decoding is issued durng decoding while OB is setto "1", the leading 1 byte
of the input data is discarded. (Not used for decoding) If OB=0 the one of byte discarding process is not used. (Nomal decoding
used) For example, this function is used by the Host 16 bits bus when the leading 1 byte of the input data word is an invalid data.
MNote :Selecting this function is valid in case of the Host 8 bits bus and the extemal context mode also.
d6 (LI):Line memaory initialization is prohibited. (0:Initialization specified, 1:Initialization prohibited)
When a command to stant processing coding/decoding of the first stripe is issued, if L1=1, the initialization of the internal line
memory is prohibited. (The last image data of the immediately prior codingfdecoding left in the line memory is used as the
leading reference line data o the next coding/ decoding.) When LI=0, the internal line memory is initialized. (Al white (0) data is
used as the leading reference line data of the next coding /decoding.)In case when the previous stripe ended with SDNORM
during coding/decoding of multi-stripe by setting this bit in the initialization prohibit (1),

MNaote :Ewven when Li=1is set, this LI bit is cleared (0) and the internal line memory will be initialized the same line due to the fact that

the HAW reset is written into the extemal reset terminal or the system set up register.

d7 (TP): This selects the Typical prediction when coding and decoding. (0: Typical prediction off, 1: Typical prediction ON)

11. 3 Initialization of register

Each registerisinitialized as shown in the table below by writing HAW reset to the external RESET temminals or the system set up registers.

Table 11. 5 Initialization walues for registers

Registers Initialization walues
System set up 00h Motes
Parameter set up 00h
Command 00h
Status 00h
Interrupt enable 00h
Number of pixels set up 00h
Setup number of lines 00h
Number of lines processed 00h
Data buffer Inderfinite
Marker code set up 00h Note:When writing HMW RESET into the System
Mekerooriorerd:ont 90 Setup Register the value written into is set
Warious functions set up 00h ) )
up inthe System Setup Register.
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11. 4 Sequence of setting up registers
(1) Initialization sequence of the internal line memory and context table RAM

This sequence starts with the initialization set up (See MNote) of internal line memory by the HAW RESET. Itis followed by the

initialization of the Context table RAM. (Clear)

@ d7 da

|
SYS_REG:| 0 0 0 000 04
HAM Reset | l |

Context mode set up SYS_FEEGzl 0 000GCLOa0 Ol

Context table RAM
Initialization command issued

Interrupt enable setup |ENB—REG3| 000000 0A |

[During this time the context table RAM is initialized ]

CMD_REG:[ 0 0 0 0 0 0 0 1 |

The number of clocks needed for initialization is as follows,
When the internal text mode is used, 1024+  [clocks]

When the extemal text mode is used, 4096 +  [clocks]

{Interrupt generation)

d7 do
Setup interrupt enable |ENB_REG:| o0 000001 |
Status registerread ou.t. STAT_FEEGl _______ ] |
{Check if procesing finished)
M
{Error)
Y
End of initialization command CMD_REG:| oo 0000 OO0
I
to (2)

MNaote: Initialization of the line memory by HAW RESET is provided for for the start of coding and decoding by preparing the all white (0) data

JHAW reset bit ON
HAW reset bit OFF
{C=Context mode setup

The OM time for H/W RESET bit (The time from d0="1"is
written in to the time when d0="0" is written in)should be 100ns more.

{Context table initialized

‘Process ens interrupt enable

[Interrupt disable

J=End of processing

{End of initialization

as a reference line. At the same time itinitializes the LNTP bit to LNTP=1 for the Typical Prediction .
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9

System set up
(L5 mode set up)

Parameter set up
{Template context)

Setup number of pixels

Setup number of lines

Setup marker code
{Mote:Coding only)

Setup functions

Mote:Set Lito "

Process start command
{Zoding/decodingthrough)

Setup interrupt enable

d7 do
SYS_REG: [b p x s G m m 0|

PARA_REG: |c/alia t a a a a a|

PEL_REG_L: pel_|
PEL_LREG_H: | 0 0 | pel_h
LSET_REG_L: lset_|
LSET_REG_H: Iset_h
MSET_REG: | mset |

CONV_REG: |Tp Li Ob Ho HrVr He Ve

0"when it is the leading stripe of
single or multi stripe.

CMD_REG: [ 0 0 0 0 0 0 1 0 |

IENB_REG:| 0 0 0 0 0 0 0 1 |

{2) Coding/decoding of stripes (Mo change in the AT pixel position)fImage data through processing sequence

mm=operating mode(CGoding/decoding)
C=context selection{Inte malfexte mal)
5 x=Bit byte swap

p.b=Ilmage data I/F, bit width

aa,aaaaa=AT pixel position
t=Template selection

I1=Conditions to take in external context
c=Extemal context CX0 selects

pel_lpel_h=Number of pixels perline

Iset_| Iset_h=Number of lines processed

maet=marker code byte set up
{SDNORM=02h SDRST=03h)

We He=Select expansion during decoding
W Hr Ho=Select reduction during coding

Oh=5elect discarding leading 1 byte during decoding

Tp=0ON/OFF of typical prediction function
Li=5elect prohibiting initialization of line memaory

End of trailer processing (Coding/decoding/through)

start command

‘Processing end interrupt enable

| When the extemal context mode is used,it is not necessary to set the position of AT pixels number of
pixels number of lines,and expansion, reductionftypical predictiondline memory initialization selection.

{They will be invalid)
[Coding and decoding are performed during this time]- — /O of image data and code data is performed.
{Coding and decoding of stripe is performed )

{Interrupt is generated)

4

Interrupt disable is set up

Status registeris read out
{Check end of processing)

d7 do
IENB_REG: [0 0 0 0 0 0 0 0 | Interuptdisable

j=End of processing
STAT_REG: [ - - — s — m — | | m=Markerdetection
5=5C counter overflow

{Error)

M (Coded)

Decoded?

{Decoded) N (SC counter ove rflow)

N (Marker not yet detected) {Error)
o
{Erron End
¥ [ ivarnkcer detected)
Marlcer code read out MDET_REG: mdet mdet=marker code read out

MNaote:only for decoding

|
End
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{3) Processing sequence of coding/decoding of stripes (Internal context mode and AT pixel position may change)

@ d7 dn mm=operating mode(Coding/decoding)
System setup SYS REG. | | (C=0 Intemal context selected
(LS| mode set up) - b px s Cmm Of 5y git and byte swap
| pb=lmage data I/F, bit width

Parameter set up aa,aaaaa=AT pixel position
(Template At pixel position) PARAREG: | @ 8 t a @ 88 a | Template selection

FEL_REG_L: pel_|

Setup number of pixels
PELREG H: | 0 0 | pelh

‘pel_lpel_h=Number of pixels per i line

Iset_| Iset_h=Number of lines process

Set Uup number of lines LS ET—REG—LS Iset Mote:The number of lines up 1o the point
| LSET_REG_H: Iset h where AT pixel position is changed is set.
mset=marker code byte set U
Set up marker code MSET_REG: | S | ¥ P

(SDNORM=02h,SDRST=03h)

{Mote:Coding only)

We He=Expansion selection for decoding

M Hr Ho=Select reduction during coding
CONV_REG: | Tp Li Ob Ho HrWrHe Ve | Oh=5elect discarding leading 1 byte when coding
Tp=0ON/OFF of typical prediction function

Li=Select prohibiting initialization of line memory. Note

Setup various functions

MNote:Set Li to "0" when the leading stripe of
single or multi stripe is used.

Process stant command
(Stop processing temporarnily)

I
Set up intermupt enable IENB_FEEG:' 0000000 | Processing stop internupt enable

CMD_REG: | o000 04101410 | Stop processing temporarily {Coding/decoding)

I
[Coding fdecoding go on during this time] — — — If0 of the first image data and code data take place.

MNaote: During the first processing if itis coding,(the number of lines of the input image data)=
(the value set in the register which sets the number of lines)+1
During decoding, (number of lines of the output image data)=(the value setin the register which sets the number of lines)-1

——

{Intermupt is generated)

é d7 di

Intermipt disable is set up IENB_REG: [0 0 0 0 0 0 0 0 | unteruptdisable

Status register is read out STAT_REG: |- - p - - - - | | Status check

J=0.p=1;temporary check

Last set up

Set up the last AT

Go to@

Middle of setup

Set up AT pixel position PARA_REG;l a a' t a a a a al ATpixelchange setup(a'a'a'a'aa'a’)

Template not to be changed

Iset_| Iset_h=Number of lines process

MNote:Set up the number of lines to be processed from
LSET_REG_H: Iset_h the time processing restarted to the position where
next the next AT pixel is changed.

LSET_REG_L: lset_|

Setup number oflines

to Next page
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{To previous page)

Process start command
{Temporary stop command)

‘Command to restant processing which stopped

SMBLREG: | £ 0 008D+ 0 | temporarily (Coding/decoding)

Set up interrupt enable IENB_FEEG:l 00000 00A | ‘Processing end interrupt enable

[Coding and decoding are performed during this time] — — — O of image data and code datais performed.

This routine is repeated the (AT move -1) times

MNote:Durnng the abowve processing the following is true.
During coding,
{The number of lines of the input image data) = (Number oflines set in the line number setting register)
During decoding,
{Mumber of lines of the cutput image data) = { Number of lines set in the line number setting register)

{Interrupt is generated)

; d7 do

Interrupt disable is set up IENB_FEEG:l 00000000 | Antermupt disable

J=End of processing
STAT_REG: [ - — — s — m — j | :m=Marker detection
:5=5C counter ove rflow

Status registeris read out
{Check end of processing)

{Error)

N (Coded)
Decoded?

{Decoded) M (SC counter overflow)

{Error)

Y
W (Marker not yet detected)
End
{Errar)
Y | (Marker detected)
Marker code read out MDET REG: mdet :mdet=marker code read out
MNaote:only for decoding e

End

RENESAS



MITSUBISHI ICs (LSI)

M65761FP

QM-CODER
{4) Read out Awrite in sequence of context table RAM

This sequence dies RAW of context table RAM.

l 3 2 JHA bit OFF

Set context mode SYS_FEEGzl L AL p A g g g 0| : resetbit
{C=Context mode set

I

Start command for RAW CMD_REG:l 00000100 | ;Start of RAW context table RAM
of RAM

[Reading (writing) of Context table RAM continues during this time ]
RAM data is outputted {inputted) by way of data read (write) buffer.
The RAM address is automatically incremented every time 1 byte is read out (write in)

{Mote) It | not possible to mix reading and writing.

End of RW command of RAM CMD_REG: 00000000 ‘End of RAW command of RAM

| This does not end automatically.
Be sure to write the end of RAN command.

MNote: The assignment of address for context table RAM is as follows.

Internal context mode: Address 0 to 1023 of (LSE:0, MSE:9) as shown below.
External context mode:Address 0 to 4095 of (LSB:CX0, MSB:CS11)

8
sl4]3] 29 gls]4]3]2]9]
1lo]q: HEREE ?E (AT pixel is MSB:3)
3-ine template 2-line template
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{5) Owverall sequence of multi-stripe coding/decoding

This routine is repeated{Mumber of stripes -1)

The image whose 1page is composed of multiple stripes must perform (2) or (3) by stripes after the initialization of (1).

multi-stripe

coding/decoding

Internal memory & context
table RAM are initialized.
{1) processing

Coding/decoding of 1st stripe
{2 or (3) processing

All stripes
process ended?

Is the previous
stiipe SODNORM?

v | (sonoRM)

N (SDRST)

Stripe coding/decoding

{Line memory initialization
prohibited:Li=1 AT pixel=
the value of previous stripe

[(2)or(3) iz processed)

(Motel) When 16 bit bus is used for the host-bus during coding |, in
order to use the word boundary, he pad byte {"00") 1byte long tends
to follow behind the end marker code of each stripe This must be
eliminated externally.

{Mote2) When staning decoding of each stripe (during decoding),
inputting must start from the leading coded data of SDE (Stripe data
entity). If necessary, the leading 1 byte is discarded. (In case when
the leading portion of coded data of the next stripe is already
inputted in LS {FIFO) orwhen itis not lined up with the lead
boundary during decoding of each stripe ends extemal management

is needed.

End of page {Moted) Management of marker codes (AT MOVE,

NEWLEM, etc) processing (Insertion at the time of coding
and detectionfremowving at the time of decoding) should be

done extemally.

RAM

Initialization of internal
line memaory and Context table

(1) processing

{Description)

stripe codingfdecoding
process (line memary

[ {2y or(3)isprocessed]

If the end marker of the stripe one before is SDNORM,

do not initialize the line memory nor the Context table

initialization is specified RAM. The AT pixel position will use the last value of
by Li=0, AT pixel =default the previous stripe and starts processing next stipe.
position(d)

In case of SDRST initialization takes place first and

then the AT pixel position is retumed to the default

position. Then the processing of the next stripe begins.
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12. ABSOLUTE MAXIMUM RATINGS (Ta=—20 to +70 C unless otherwize noted)
Symbol Parameter Conditions Ratings Unit
Voo Supply voltage 03 t0+7.0 W
Wi Input voltage -0.3 to Veo+0.3 W
Vo COutput voltage 0 to Voo W
Tstg Storage temperature -65 to +150 C
N Ta=25 C
P P d t 1380 W
! ower dissipation When single IC is used m
Mote - All of the voltage is reference the GND tarminal of the circuit
Maximum wvalue and minimum value are exprassion of absolute value.
13. RECOMMEND OPERATING CONDITIONS
Limits
Symbol Parameter Test conditions Unit
Min Typ Mazx
Voo Supply voltage 45 50 55 W
GMD GMD voltage 0 W
Wi Input voltage 0 Voo W
Topr Cperating temperature range -20 +70 C
CL Cutput capacitance(against 1C) 50 pF
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14. ELECTRICAL CHARACTERISTICS (Ta=-20 to+70 C, Vec=5Y 10% unless otherwise noted)
Limits )
Symbol Parameter Test conditions Unit
Min Typ Max
WIH "H"input voltage PD«31 0 A<3 0, 20 i
D=15:0=,5VID,
ViL "Limput voltage BUS16,C5 BHE 08 v
WIH "H"input voltage 45
. MCLK PXCK
WL "L"input voltage 00
Positive
i TS =TT HEY, 24 W
™ | threshold voltage | PDRD,DMAAK,
PDAK PTIM
R — KWAIT PDWR,
e thréqshold voltage | = LTESTO, &8 4
% | ROWRRESET
WH Hysteresis width 02 W
WoH "H"output voltage |oH=-BmA Voo-08 W
[DES R
WoL ""output voltage loH=8mA 055 W
WoH "H"output voltage |oH=-4mA Veoo-0.8 W
HKCLK PHCKO
WoL ""output voltage loH=4mA 055 W
Vow | "H'outputvoltage | PD<310»INTR, | loH=-2mA Veo-08 v
DMARC, PDRQ,
VoL | "L'outputvoltage | PRDY.RVID loH=2rmA 055 v
[H "H"lnput current A<30= Veo=5.5V, Vi=5.5V 1.0 A
D=15:0= RDWR,
MCLK BHE,
I "L"Input current FESETCS Woo=55W, Vi=0W 1.0 A
lgE |, oodipuetment Voo=5.5V, Vi=5 5V 50 A
in OFF state
[DES R
gy | -uiputiourrent Voe=5.5V, Vi=0V 5.0 A
in OFF state
Ru Pull up Resister PD<31 0> PDRD Woo=5 5V, VI=0W 25 100 k
POWR, PDAK,
SVID,PTIM,
PRHCK XWAIT,
BUS6, DMAAK
Ro Pull down Resister| TEST1, TESTO Woc=5 5V, Vi=bW 21 100 k
lcca Cynamic consumption Weoo=5 5V, Vi=Vee, GND 100 mA

The value of register iz 50k buffer's value.
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15. TIMING CHARACTERISTICS (Ta=-20 t0+70 C, Voo=5Y 10% unless otherwise noted)
1) Host Bus I/F
Test Limits . Test
Symbol Parameter conditions i v T Unit cireit
tPZL 0 30
o ns
[RB:E00a5) DO 1o 15 output define time
tEzH for RD assert
(RD-DO to 15) 0 30 ns
1
(%—DO — CL=50pF 0 30 ns 1
: D0 to 15 output hold time for BD assert
PHZ
(RD-DO to 15) 0 30 ns
tPHL ) ____
(DMAAK-DMARQ) DMARQ negate time for DMAAK assert 20 ns
2) Image data I/F
Test Limits ; Test
Symbol Parameter coditishe o v -~ Unit e
tPLH — ) F—
(FTTM-FRDY) PRDY negate time for PTIM assen 30 ns
tPHL 5%
S ns
(PACK-RVID) RVID output define time
tFLH for the fall of FXCK
(FXCK-RVIDY 25 ns
tPHL 15
(PRCK-PXCKO) fis
PXCKO delay time for PXCK
B
(FXCK-PXCKO) 15 ns
i JE— 10
(PXCKO-RVID) RVID output define time s
LA for the fall of PXCKO
(_PXCKO—_FEVID) CL=50pF 10 ns 1
tPLH
(m_m) RWID negate time for PTIM negate 0 ns
tPHL = ) _
(FDAK-PDRQY FORQG negate time for PDAK assent 20 ns
tPZL 0 20
—— ns
(RRRREREIR:I) PDO to 31 output define time
tFZH for PDRD assert
(FDRD-PDO to 31 0 30 ns
tPLZ
(PDRD-PDO to 31} 0 30 ns
‘Pz PDO to 31 hold time for PDRD negate
(FDRD-PDO to 31 0 30 ns
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3) Context I/F
Limits
Symbol Parameter Test - Unit T.GSI.
conditions Min Typ W circuit

tPLH T ) T :
(3CTTM-XRDT) KRDY negate time for XTIM assen time 30 ns
tPLH g -

s o ns
(RGEISRED) RPIX output define time
tPHL for the fall of XCLK
(XCLK-RPIX) CL=b0pF 0 30 ns i
tPLH
(MCLK-XCGLK) 30 b

HCLK delay time for MCGLK

tPHL
(MG LK-XCLR) 30 ns
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16. TIMING CHARACTERISTICS (Ta=-20 t0+70 C, Voc=5Y 10% unless otherwise noted)
1) Host Bus I/F
ions T U | e
tw{(RESET) RESET asser fime 100 ns
tsuRD-CS) S set up time for RD assert 20 ns
th(RD-C3) TS hold time for RD negate 20 ns
tsu(ﬁ—AO to 3) A0 10 3 set up time for RAD assert 20 ns
tsuRD-BHE) BHE set up time for RD assert 20 ns
P =T)! RD assert ime a0 ns
th{RD-AD to 3) AD to 3 hold time for RDnegate 20 ns
th(ﬁ—ﬁ) BHE hold time for RD negate 20 ns
tsu(ﬁ—&) S set up time for WR assert 20 ns
th(m—&) S hold time for WR negate 20 ns
tsu(m—AO o 3) AD 10 3 sel up time for WR assert CL=b0pF 20 ns 1
tsu(WR-BHE) Al to 3 set up time for WR assert 20 i
twl(WH) WR assert time 30 ns
th(W—AO to 3) A0 10 3 hald time for WR negate 20 ns
th{WR-BHE) BHE hold time for WR negate 20 ns
tsuWH-DO to 15) D0 to 15 input set up time for WR negate 20 ns
W R-D0 to 15) DO to 15 input hold time for WR negate 20 ns
tsu(ﬁ—DMAAK) DMAAK set up time for RD assert 20 ns
th{RD-DMAAK) DMAAK hold time for RD negate 20 ns
taulWHR-DMAAK) DMAAK set up time for WR assert 20 ns
th(W R-DMAAK) DMAAK hold time for WR negate 20 ns
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2) Image Data IfF
Limits
Symbol Parameter iEES! 2 Unit T.GSI.
conditions Min Typ W circuit
: MCLK penod(Mx)
LGiVISLES) when used image data I/F & fl
twie MCL ) MCLK high .Ievel time(Mh) 20 o
when used image data I/F

) MCLK low level time( M)
twi-{ MG LK

A ) when used image data I/F 2 =

: MCLK rising time
trif MG LK

n( ) when used image data I/F 20 =

: MCLK falling time
tif MG LK

i ) when used image data I/F 20 =
tsul P HXCK-PTIM) PTIM set up time for the fall of PXCK 20 ns
th{PXCE-FPTIM) PTIM hold time for the rise of PXCK 20 ns
tus{ PAHCK) PHCK high time 20 ns
(P XK PXCK low time 20 ns
te{ PAHCK) PXCK period 50 ns
CL=50pF 1
tsul P XCK-SVID) SVID set up time for the fall of PXCK 10 ns
th{PXCK-SVID) SVID set up time for the fall of PXCK 10 ns
tsu(P DRD-PDAK) PDAK set up time for PDRD assert 20 ns
th{(PDRD-PDAK) PDAK hold time for PDRD negate 20 ns
tw{FDRD) PORD assert time 30 ns
tsu(P DWR-PDAK) PDAK set up time for PDWR assert 20 ns
th{PDWR-PDAK) PDAK hold time for PDWR negate 20 ns
tw{ POV R) POWR assert time 20 ns
tsu(_PDWFE—PDO to 31) PDO to 31 input set up time 20 ne
for PDWR negate

— PDO to 31 input hold time
th{ PODWR-FPDO 1o 34 20 ns

h o8 for PDWR negate
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3) Context I/F
Limits
Symbol Parameter iEES! 2 Unit T.GSI.
conditions Min Typ W circuit
MCLK period({Mx)
sl when used context I/F 10 i
two+{ MCLK) MCLK high level time(Mh) 40 o
when used context I/F
] MCLK low level time( M)
eI when used context I/F a0 =
MCLK rising time
elMELR) when used context I/F &0 =
MCLK falling time
BIMELS when used context I/F &0 =
tsulMCLE-XTIM KTIM assert time for the nise of MCLK 20 ns
th{XCLE-XTIM) XTIM negate time for the rise of XCLK 20 ns
tu{ XS LK) KCLK high time Mh ns
tw-(H T LK) HCLK low time ]l ns
tof XCGLK) HCLK period M ns
th{XCLK-WAIT) HWAIT negate time for the rise of XCLK 0 10 ns
CL=50pF 1
T CX0 to 11 set up time
tsul( X CLK-CXO to 11
aul ©ID | forthe rise of XOLK 20 g
tsul{ XCLK-PEUPE) PEUPE setup time for the rise of XCLK 20 ns
taul{ G LK-SP0) SPIX set up time for the rise of XCLK 20 ns
thi{CLK-CX0 to 11) G0 to 11 hold time for the rise of XCLK 20 ns
thi{XCLK-PEUPE) PEUPE hold time for the rise of XCLK 20 ns
Il XCLK-SP ) SPIX hold time for the rise of XCLK 20 ns
taut XCLR-GX0 to 14y | ©X0 10 11 setup time 70 ns
for the rise of XCLK
tautl XCLIK-SPIX) SPIX set up time for the rise of XCGLK 70 ns
tht{ XKCLK-CX0 to 11) G0 to 11 hold time for the rise of XGLK 20 ns
thi{ XCLK-SPIX) SPIX hold time for the rise of XCLK 20 ns
g e e PEUPE input define time
: 20
IACLIGPELPER) for the rise of XCLK =
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17. TEST CIRCUIT
N
Input Yoo Cutput Yoo
O € Q)
Ri=1k
AR
Pe & DuT L
S 2
= L
50 g () GND
Ri=1k
777 77 777
Parameter SWiH Sw2
tPLH, tPHL Open Open o :
(1) characteristic of pulse generation (PG) (10% to 90%)
tPLZ Close Open tr=3ns, tr=3ns
PHZ Open | Close | 5y capacitance CL includes stray wiring capacitance
— Closa Open and probe input capacitance.
tPZH Open Close
Master clock
teil MOCLK)
< tea( ML) il MULK) teMCLK)
> [ MCLK) te(MCLK)
twi+[ WL twik(MICLED
tie+[ WL twe- (M LK
50% Fo0e
MACLE
10% 10%
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HOST BUS IVF
(1) MPU access
AESET 4
T
(RESET)
o —
[
lw
(DRl o o __ h___
e — (RD-CS) (WR-GS) (WR-GS)
A0to3
EHE
Me 717 w@D) " T tou _ th _
(RC-A0 to 3) (RO-A0to 3) (WR-A0to 3 (WR-AD to 3)
S e, {| O oo W
(RC-BHE) (RC-EHE) (WR-BHE) (WR-BHE)
Rk !( _Il tw(WR)
WA \ /
trzL tpiz K 7
(RO-D0to 15) (RD-D0 to 15)
Doto 15 X— 50%
\ ta th__
=4 10% R-Doto 15 (AE-D0 to 15)
trzH - | tPHZ
(RC-D0to 15) ’ a3 —§ (AD-D0 to 15)
Doto 15 7- 50% ( Input

{2) DMA access

CMARQ

CMAAK

Doto 15

Doto 15

.

50%

[\

tPHL

\

|= (OVAER-DMARQ)

lsu_

(FD-DMAAR -

th_

— l

- Jola—m (FD-DMEAK)

lou

_ tw{WH) th__
(WE-DMALR) _.>|f.. Ionlea 3t (WFE-DMAAK)

tPEL teLz
(RC-D0to 15) (RC-00 to 15)

\_50% tsu_

¥ WH-DO to 15) th
\ 10% WWR-00 to 15)

trzH — tPHZ
(RC-D0to 15) 0% (RC-00 to 15)

7_50% Input

RENESAS
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FYID 50%

QM-CODER
IMAGE DATAIF
(1) Senal image data IfF
PROY 50%
Ll ____
(PTIM-PRDY)
—Ee
™ X 7
to{PXCK)
tzu _ i th _
(PXCK-PTIy w+(PXCR) It 1. (FXCK) (PXCK-PTIM)
- Lo FJL]L
tPHL e
(FXCR.AROR) o tpLH | (PHCK-F{CKO)
teLH (PHCKO-RVID)
o N\ |\
trHL (PXCKO-AVID) < o o
ey [FRCRFVID) - (PXCR-RVID) (FTTA-FVID) g

7 50%
th

(PHCR-SVID)

tsu

(PHCK-SVID) fugg

Lant’
1™

SR

(2) Pallarell Image Data

FDRQ 50% / \

TPHL
- (POAR-PDRG)

FOAR \ ) 4

tsu th
(FORD-FOAR) tw(FORD (FORD-FOAR)
| o |
FOFD —‘( Vi
tzu twlFDWH)
(FOWR-FURK) [ttt a3t (FOVWH-FOEK)
POWR l
tPZL tpLZ
(FORD-FDO to 31) e (FORD-PDO to 31)
EOO to 31 \_ 50% tzu th
3 ¥ 0% (POWR-PDO to 31) (FOWR-PDOto 31)
tez__ - tpHz__
(FOHD-PDO to 31) i 30% ~f (PDRD-PDO to 31)
7‘ 50% InpLt
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QM-CODER

CONTEXT IF
(1) Latch input mode

XRDY

b
=
=

MCLK

KWAIT

XCLK

¥

tsu

MOLK-XTING

tPHL
[MCLK-XCLEK)

tPLH
[MCLK-XCLK)

./

\_/

T+

[HCLES -
tsul thi
[(HOLE-CX0to 11) [(HOLK-CXoto 11)
tsul thi
[(HCLKE-PELPE) [XCLK-PEUFE)
tsul thi
[(HOLE-5P [HKOLK-5P)
tPHL
[HCLK-SPEG
.
50%

th

[HOLK-XTING

A\

50%
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QM-CODER

{2) Through input mode

XRDY

=
=
=

MCLK

KWAIT

XCLK

Cxroto 11
SPIX

tsu

[MCLK-XTI

=

)

TPHL
(MOLK-RTLR)

MCLK XCLK)

‘_\_f

[HOLES

taut the

[(HOLKE-CX0 to 11) XCLK-CXO to 1)

taut tht

[(HCLE-5P) [HOLK-5PEG
XCLK PEUPE)
PLH
XCLK HPD()

50%
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