M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

MITSUBISHI LSls

DESCRIPTION

MBEM442256Ad, L, TP, RT is a high speed 1048576-bit
Dual Port Dynamic Memory equipped with a 256K x4
Dynamic RAM Port and a 512 x4 Serial Read/Write Port.
High performance CMOS process using triple-layer poly-
silicon and silicide technology provide both high circuit
density and low power dissipation.

The Serial Read/Write Ports are connected to an internal
2048 bit Data Register through a 512 x 4 Serial Input/
Output Control circuit and can be serially readout or
written in with a clock rate of up to 33MHz.

All reads and writes are done relative to the RAM array,
thus data transfer from the RAM array to the Data Register
is referred to as a Read Transfer, while Data Transfer from
the Data Register to the RAM array is referred to as a Write
Transfer.
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@ Dual Port Architecture
RAM Port: 256K word x 4 bit
Serial Port: 512 word x 4 bit
® Bidirectional Data Transfer function between the RAM
array and the Data Register
@ Fully Asynchronous Dual Port Accessability (Split SAM)
® Addressable Start of Serial Read/Write (Pointer Control
Function)
® Write per Bit Function
® Real Time Data Transfer from the RAM Array to the
Data Register
® Fast Page Mode, Hidden Refresh and CAS before RAS
Refresh
® 512 cycle/8ms Refresh
® Flash write operation
& Block write operation

APPLICATION

Display equipment for personal computer/work station,
Frame memory for digital TV/VCR, Videotex, Teletext,
Video printer, High Speed data transmission systems

PIN CONFIGURATION (TOP VIEW)
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WAITE MASKOATA WIO ++[13] B k=3 INPUT/QUTRUT (A-PORT)
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)

Outline 28P3Y-H (400mi| 28 pin TSOP
Normal Bend Type

)

Qutline 28P3Y-J (

SERIAL CONTHOL
T SC - 28] vss (ov) (0V) Vss
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SERIAL CONTROL

SERIAL INPUTS /
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ADDRESS
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BLOCK DIAGRAM
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M5M442256A)J,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

PIN DESCRIPTION

Pin Name Function
1t 15 used as a clock which latches the row address {Ag™~Ag) and selects the word hne. It also latches the mask
AAS TN%WUTADDRESS STROSE data for write per-bit, flash write, write transfer and spht wnite transfer function when the WB level 15 low
CAS before RAS refresh mode is available by preceeding CAS low
CAS COLUMN ADDRESS It 1s used as a clock which latches the column address {Ag~Asg } and initiates the reading or writing of the
STROBE INPUT selected words In the data transfer cycle this latches the SAM Top Address Point (TAP)
The M5M442256 utilizes an address multiplex methad for selecting one word among the 256K-word memory
Ag~Ag ADDRESS INPUT cells 9 row addresses and 9 column addresses are latched by the RAS and CAS falling edge In the data
transfer cycle, this RAM address input 1s also combined with the senial access start address {TAP)
When the WB/WE level s low at the RAS falling edge, Write-per-bit [RAM write with Mask) or Write transfer
B/—E ZVSAILEL-;EI?\I_:'TF/WRITE with MASK or Flash write with MASK cycle is selected When 1t 1s high, normal read/write or Read transfer
u or Load color register cycle 1s selected This clock also controls early/late write mode at the CAS falling edge
In RAM read cycle, 1t makes the data output (RAM port} enable Also when the ﬁ/ﬁ level is low at the
=T /RE DATA TRANSFER/ =EE .
T/0E OUTPUT ENABLE INPUT RAS falling edge, the data transfer cycle is selected and when 1t 1s high, RAM read/write cycle or Load color
register cycle or Flash write cycle s activated according to the WB/WE and the DSF conbination
These are the data input/output pins to the RAM. During RAM write-per-bit cycle/split write transfer cycle/
WIOn* WRITE MASK / DATA flash write cycle, the high data pin at the RAS falling edge enables the selected-bit lr_o!«) Write operation.
INPUT / QUTPUT In Write cycle, the data is latched at the late falling edge of the CAS or the WB/WE input, whichever 1s the
later
sC SERIAL CONTROL The serial access 15 initiated from the SC clock rising edge. In the senial read cycle, the output data 1s held
INPUT until the next clock nise. Also 1n the senal write cycle, the data is latched at the SC clock rising edge
sion* SERIAL INPUT /OUTPUT 512 x 4 word serial data input/output pins
=F h bl i SE
SE SERIAL ENABLE INPUT This enables the sernial input/output in the write transfer cycle, when SE 1s high at the RAS falling edge,
Peudo transfer cycle I1s selected, and when 1t 1s low, Write transfer cycle 1s selected
This input defines special functions such as Split read/write transfer, Flash write, Block write and Load color
INPUT SPECIAL
DSF register When 1t 1s low grounded, the device works as a basic dual-port memory except for the Normal write
FUNCTION
transfer cycle masking mode
OUTPUT SPECIAL
Ul
QSF FUNCTION Qutput indicating the serial data selector status

Note % n=0~3

MITSUBISHI
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

256Kx4 Truth Table

RAS falling ed CAS fatling ed: Register
Code e < — Write Raster =
mnemo | DT, |1WE . T mask Write mask
e |CAS) Z DSF | SE |Addr|WIOnWB/WE|DSF | Addr [WIOn| op. op Color
OE| "WE temparary| persistant
CBR 0 0/110/1] 0/1 - - - d - — d - - — — — |CBR
Row/ — _ —
Mwy/ | 1 |8 ) 0 o | 0h |gR WM 0 _|TAP Yes — liosduse| — | — [wr vanster SE=0)
PWT 1 0 0 0 0/1 FR(O;N/ wMi1| — 1 TAP| — per raw Pseudo write transfer (SE=1)
5
1 0 0 1 — | Row|WM1| — 0 |TAP| —
SWT Yes _ Load use _ . Split write transfer with
1 0 10| 1 | — |Row|WMIl — | 1 |TAR| — |Perrow new mask
1 1] 1 0 — | Row{ — - 0 |TARP| —
RT —_ — —_ — — | Read transfer
1 0 1 0 — | Row} — - 1 TAP| —
1 0 1 1 — | Row| — - 0 |TAP| —
SRT — — — — -— | Sphit read transfer
1 0 1 1 — |Row| — | — 1 |TAP| —
RWNM} 1 1 0 0 — | Row|wM1[*E/L| 0 |[Col.|[DQin| Yes — Load use — — | RAM write with new mask
BWNM} 1 1 0 0 — | Row|wMmi| — 1 |Col. {Sel.| Yes — | Load use — Use | Block write with new mask
1 1 0 1 — | Row|WM1} — 0 - — | Yes
FWT — Load use — — | Flash write with new mask
1 1 0 | 1 | — JRowlwMmi] — | 1 | — | — [Perrow
RwW 1 1 1 0 — |Row| — |*E/L] O |Coi. [DQmn — —_ — — — { R/IW
BW 1 1 1 0 — | Row| — - 1 [Col. {Sel. - — - - Use | Block write with no mask
1 1 1 1 — |Ref | — |*E/L] O — |CLR]
LCR — — — — Load | Load color reg
1 1 1 1 — |Ref | — [|*E/L| 1 — |CLRJ
*E/L  Early write/Late write * % Ref Refresh Address
FUNCTION
1. Flash Write
Utility: A high speed clear can be performed with flash write cycle.
COLUMN ——2»
ROW
=
—
—

* Write a color {0 or 1) to an entire row in one RAM cycle.
* Before flash write cycle, the color data must be set into an internal color register at
least once.

b249825 D0O2u47?7L 419
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M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write Timing Description

w T T\ W T
oAs N — Y S | [
wwe o /[ [ \ S e/ i
N ER T C
DsF W\ [\ I\ /
s T 1000 I DRS00 D 0000
won TN coron  YSORRRARRRRIN s YRR <+ YRR

LOAD COLOR FLASH WRITE FLASH WRITE
CYCLE - CYCLE - < CYCLE ——
* The mask must be asserted on each flash write cycle.
2. Split Register
Utility
a. To simplify real time transfer timing (Fully asynchro-
nous Serial Access)
b. Split Serial Register into two halves — To optimize the
memory size to CRT.
LOWER UPPER 56 255
0 255 511 L 2008(T AL ]| Lowen
POINTER POINTER
[P ] [ ] [ Au ]| ueeer
[ : L
SAM SAM
| 3 | | BL || tower
A AL AU | |
B B-L B-U | |
C | !
MEMORY ' ! !
BLOCK i DISPLAY
! 1
t )
Pointer Path
At Normal read transfercycte [~ LoweR UPPER
1. Transfer the data from RAM to SAM, and set the SAM | it B P — B
- [ .
start address among 512, - @ > >
2. Start the Serial Read cycle. 1 2 3
3. Serial Read from Lower to Upper/Upper to Lower. 3
(The pointer of the Lower/Upper SAM will be automa-
. - __ LOWER UPPER
tically cleared to address 0/256 after over-carried) [ —m——m e ———— e e =
> 1T L ® -
“1 il g Nl |

m . 55 mm }‘MI'I'SUBISHI
249825 0024777 3 MITSUBIS
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

At Split read transfer cycle

1. Normal transfer cycle must be performed prior to the
split transfer cycle.

2. The data is transfered between idle half of the SAM and
the selected Row. At the same time the idle SAM’s start r>| S q |—>| S q
address is set to give the next start address after theend ] T 1
of the busy SAM, b e -

3. At the split transfer mode, data are transfered to the
idle half of the SAM automatically. {Column Ay is

ignored.)
4. QSF indicates the busy SAM,
(Lower Half SAM is busy: O) 1 S —— o ©®

1

(Upper Half SAM is busy: 1) I " S B S J

5. Serial Read can be performed asynchronously during
RAM cycle and Split transfer cycle.

(8) sAM START ADDRESS

- 3 ) ). __?F
JR—— (s Al ¢
RAS N/ / — \____/]
Y 2. :{ :(‘
— 1 L
CAS \—‘ \—/ \_—J
DSF DY /- \ 2. \ 3. A \ I
W W s A3
QSsF
% / 3%
iy w
INITIAL SPLIT SPULIT SPLIT
NORMAL TRANSFER TRANSFER TRANSFER
TRANSFER {TO UPPER) (TO LOWER) {TO UPPER)
LOWER READ UPPER READ LOWER READ
i
LOWER UPPER ! INITIAL TRANSFER

r \ SPLIT TRANSFER (TO UP)
R AN N

____.\__- _— TO LOWER
i / 5 D

Cf——_————‘i-——— T E
TIME '\ O UPPER
ROW B

L L________-__j TO LOWER

ROW C *-

ROW A

o 255 256 51

SERIAL REGISTER

778 291 W
B L249425 0024 g MITSUBISHI
3-8 ELECTRIC




MITSUBISHI LSIs

M5M442256A),L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

QSF Timing Description

Serial-In
sC 7 N
~
~

~

511 YOOOOOCOCKXON OO
N s3] RO0O000000 QXXX
tsco \
511
QSF x N
255 -
Serial-Out
51
255 N
SC AN -
/ S S~
tsoa ™ S~o
~ Y
N\
Sout W \\\Sout [3;;] W Sout(N)
tsco X
511
QSF X N
255 Y
Data transfer mode S10 made SAM TAP Data transter QSF set

Normal read transfer Qutput Cot.{Ag~Ag) AAM—>SAM Ag

Normal write transfer input Col. (Ag~Ag) SAM—>RAM Ag

Pseudo write transfer Input Col. (Ag—Ap) —_— Ag

Split read transfer Nat effect Col. (Ag~A7) RAM—>SAM *1 —

Split write transfer Not effect Col. (Ag~A7) SAM—>RAM *! -
* 1 |f QSF=0 then the upper half data (256 ~ 511) s transfered

I1f QSF=1 then the lower half data {0 ~ 255) is transfered.
3. Block Write Application

In the Block Write cycle, Data from the Color Register can
be written into 4 bit-columns {which Blocks are selected
with column address CA,~CAg) at one time. The DQy~3
the input at CAS falling edge enables a selective column
write operation of the selected 4 bit-columns.

When WB/WE is low at RAS falling edge Write-per-bit
operation applies to the writing of color data.

The Color Register must be loaded prior to the Block Write
cycle.

Block Write operation is useful for the partial-clearing or
partial-painting of a bit-map display with same color data.
With the selective-column writing of data, any of the 4
bit-columns can be masked, so allowing the boundary
treatment in the same cycle.

MITSUBISHI
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

512 COL. {128 Y-BLOCK)

Y (CAz~CAg)

COLOR DATA FOR EACH /0

512 ROW

WRITE-PER 8IT
{DQq~a AT RAS FALLING)

O
0

/

<o,

O

4 BIT-COLUMNS
SELECTIVE COt. WRITE
(DQg-.3 AT CAS FALLING)

Block Write Timing Description

s \ /

ors W \ m
one QOO Crom aconess RN oo KRR
e KL O R R
omoe W ] A
oor LRON | LY T N
- M sacer R
"our

*1 H, Nomask
L. Write per bit operation
%2 H, Write enable (No mask)
L. Disable {mask)

Only when WB/WE is low at RAS falling edge

%3 Column address CA; ~ CAg, CAg, CA; = Don’t care (H/L fixed)

%4 Select W/IQq:
W/NO,;

CAg=0,CAy=0

CAg=1,CA=0

H, Write enable {no mask)
L. Disable {mask)

WAN0,:
W/0,,

CAg=0,CA,=1
CAg=1,CA,=1

B L2u9825 0024780 9uT N
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

COL BLOCK
Y-BLOCK 127-BLOCK
0 b)) )}
1(§ T T T LA S—
X [ 11
1
511 L {—

SEL O SEL.1 SEL 2 SEL 3
CAp=0 CAp=1 CAp=0 CAg=1
CA}=0 CA=0 CAj=1 CA=1

Ay, A, at CAS falling edge are "don’t care”, but must be
set H or L state.

Example of Block Write Operation
‘X’ indicates pre-state, ‘H’; high level (1), ‘L’; low level (0}.

SEL 2

SEL 1
SEL 0 l SEL.3  COLOR DATA

W/ 10—
W/10y——>

W/10; ——>

W/103 ——>

4-BIT-COLUMNS

B L249825 0024781 83k WM )\EL"ESCI‘{%I%H'
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

R IR
Y RIRIGIE
Lo

I [H] H[H{H{H

|

! H] H[HTH[H

|

|

! z'l 10313

“ 1] Axx]
] [lx]x]p
Vo [Rx]R[m
[ HIX|H[H
G

i

1

|

£°1 193138

X | X |X|x
I|xr|jd;4

IT|X|L[
2| XX | X

€°0 123138

XK x| X
XXX | X
XXX |
X[ XXX

RIX[=[X]

OO0, |7 Q000000+ [~ [ XXl |+ [RXKOOORG00 |7 Rooduancs
QOOCO0RRN |~ 7 7RO [ KXROORORH [

OTOTOTOTOCOTOZOZoZo Lo I I 260, SN I (I 17070l I I 0703050l MO L OO0
XXX |7 [ 7 B 1# [ 7 ool v [ = v
XXXXXOXNNA |+ PEROTIO0RR |+ FOOORKKKI0 b A I L)
AT H T RGO |+ B | A 1
RO zs_é_ w0y RO zs_é_ w0y LXK gﬂé_ w0y OO0CROOONOO] 338 [0
I [ 1 1 ——

—

ASYW LNOHLIM
JT0AD 3L1EM ND0T18

L1

ASYW HLIM

L |

3T0AD 311HM AD018

ASYN LNOHLIM

IT10AD 31igm %2078

j E—

ﬁ

372A3 934 400D QvO1

XXX |xX
X[ X Ex | >
XX [ XX
XXX [x

01/ M

201/m

tol/m

a|dwex3

MITSUBISHI
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —1-7 \"
Vi Input voltage With respect 1o Vgg —1~7 \'%
Vo Qutput voltage —-1~7 \"
to Output current 50 mA,
Pd Power dissipation Ta=25C 1000 mW
Topr Operating temperature 0~-70 *C
Tstyg Storage temperature —B65~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted) (Note 1)
Limits
Symbol Parameter Unit
Min Norm Max
Voo Supply voltage 4.5 5 5.6 Vv
Vss Supply voltage 0 0 0 v
ViH High-level input 2.4 6.5 v
ViL Low-level nput —-1.0 0.8 Vv
Note 1 All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions Umit
Min Typ Max
VOH (R) High level output (RAM port) loH(R) =—2mA 2.4 Vee v
VoL (R) Low level output {(RAM port} loL(ry =4.2mA 0 0.4 \%
VoH(s) High level output (Serial | port) loH () =—2mA 2.4 Vee v
VoL (s) Low levet output {Senal g port) loL(s) =4.2mA 0 0.4 v
loz Off-state output current Q Fioating 0<Vout<Vcc —10 10 zA
1 Input current 0<Vin<Vgg —-10 10 uA
Note 2 Current flowing into an IC 1s positive, aut Is negative
CAPACITANCE (Ta=25C, t=1MHz, Vj=25mVmrs)
Limits
Symbol Pin name Test conditions Unit
Min Typ Max
Cino RAS, CAS, WB/WE, SC, SE,DT/0E,DSF 7 pF
Cint Ap~Ag Vi=Vss, f=1MHz, V|=25mVrms 7 pF
Co WI0g—WI107, SI0g~S107, QSF 9 pF

B L249825 0024783 b59 M
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

ELECTRICAL CHARACTERISTICS (Ta=0~70T. Vecc=5V+10%. Vss =0V, unless otherwise noted)

Limits
Symbol Parameter M5M442256_A M5M442256_»: M5M44225~6|l(\) Unit
RAM port SAM port Max Max Max
Ico Random RAW cycle. RAS/CAS cycling, trc=min (Note 3, 4) 85 75 65 mA
{cez Standby, RAS=ViH, CAS=Vi4. Dour=Hi-Z 5 [ 5 mA
lcca AAS only refresh cycle, RAS=cycling, CAS=ViH, tac=miniNoe 3.4)| Standby 85 75 65 mA
lcca Page mode cycle, RAS=ViL, CAS=cycling tec=min{Note 3, 4 | (SC=Vi} 75 65 55 mA
lees CAS befere RAS refresh, tac=min befor (Note 3, 4) 85 75 65 mA
Icce Data transfer cycle, te=min {Note 3, 4) 85 75 65 mA
lcer Random R/W cycle, RAS/CAS cyching, trRe=min {Note 3, 4) 15 105 95 mA
Iccs Standby, RAS=Vi, CAS=ViH, Dour=HI-Z {Note 3, 4) 40 40 40 mA
Iccs RAS only refrash cycle, RAS=cycling, CAS=ViH, tac=miniNote3 4| Active 115 105 95 mA
lccio Page mode cycle, RAS=ViL. CAS=cycling, tec=min {Note 3, 4} (tscc=min) 108 95 85 mA
lce1t CAS before RAS refresh, tag=rmin (Note 3, 4) 115 105 a5 mA
lget2 Data transfer cycle. tag=min {Note 3. 4} 115 105 95 mA

Note 3 lec 1. lgca~lcer2 are dependent on output loading Specific values are obtained with the output open
4 lcc 1. leca~lcer2 are dependent on cycle rate. Maximum current s measured at the fastest cycle rate

SWlTCH CHARACTER|ST|CS (Ta=0~70TC, Voe=5V==12%, Vss =0V, unless otherwise noted} (Note 5)

Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unnt
Min Max Min Max Min Max

tcac Access time from CAS {Note 6. 8) 20 20 25 ns
tRac Access time from RAS (Note 6, 9) 70 80 100 ns
tcaa Column address access time (Note 6. 10) 35 40 50 ns
topa Access time from CAS precharge {Note 6. 11) 40 45 55 ns
toea Access time from OE (Note 6) 20 20 25 ns
toLz Output low impedance from CAS low 5 5 5 ns
torr Output disable tme after CAS high (Note 12) 0 20 0 20 0 20 ns
toez Output disable ume after OF high (Note 12) 0 20 0 20 0 20 ns
tsca Access time from SC high (Note 7) 25 25 25 ns
tsoa Access time from SE low (Note 7) 0 20 0 20 0 25 ns
tsoz Output disable tme after SE high (Note 12) 0 20 0 20 0 20 ns
tsoH Serial output hotd time after SC high 5 5 5 ns

Note 5 Aninitial pause of 500 s 15 required after power up foliowed by eight initialization cycles {any combination of cycles containing a RAS clock, such as
RAS only refresh) N
Note that RAS may be cycled during the initial pause And any 8 RAS/CAS cycles are required after prolonged penods (greater than 8 ms) of RAS
inactivity before proper device operation 1s achieved
6 Measured with a load circuit equivalent to 17TL loads and 100pF
7 Measured with a load circuit equivalent to 17TL loads and 30pF
8 Assume that tacp 2 tep {max) and trap = trap (Max)
9 Assume that taep = trep {max} and traD 2trap {Max)
10 Assume that treo-traD = tcaa (Maxl-teac Imin) and trep 2 treo (max)
11 Assume that tcp < tepimax)
12 torrlmax), tsozimax) and toezimax) define the time at which output actieves high impedance state
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M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

TIMING REQUIREMENTS (Ta=0~70C, Voo =5V £10%, Vss=0V, unless otherwise noted) (Note 13, 14)
(1) Read, Write, Refresh, Load Color Register, Block Write, Flash Write
Read/Write Transfer and Page Mode Cycles

Lemits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5SM442256A-10 Unit
Min Max Min Max Min Max

tre Read, wnite cycle ume 130 150 180 ns
tras RAS low pulse width 70 10000 80 10000 100 | 10000 ns
tcas CAS fow pulse width 20 10000 20 10000 25 10000 ns
tesm CAS hold time after RAS 70 80 100 ns
tRsH RAS hold time after CAS 25 25 30 ns
tReF Refresh cycle ume 8 8 8 ms
trp RAS high pulse width 50 60 70 ns
troD Delay tme RAS low to CAS low {Note 15} 20 50 25 60 25 75 ns
tcRp Delay tme CAS high to RAS low (Note 16) 10 10 10 ns
tepn CAS high pulse width 10 10 10 ns
1asr Row address setup ume before RAS Q 0 0 ns
traH Row address hold tme after RAS 10 15 15 ns
trRao Column address delay tme from RAS {Note 17) 15 35 20 40 20 50 ns
tasc Column address setup tme before CAS 0 0 [4] ns
tcan Column address hold time after CAS 15 20 20 ns
twsr WB/WE setup time belore RAS [1} 0 0 ns
tawH WB/WE hold tme after RAS 10 15 15 ns
toTRs DT/OE setup time before RAS Q 0 0 ns
toTRH DT/OE high hold ume after RAS 10 15 15 ns
trsm DSF setup tme before RAS 0 0 0 ns
tRFEH DSF hold time after RAS 10 15 15 ns
tesc DSF setup time before CAS 0 0 0 ns
torm DSF hold tme after CAS 15 20 20 ns
tws Write mask setup time before RAS 0 0 0 ns
twh Write mask hold time after RAS 10 15 15 ns
tr Transition tme {Note 18) 3 35 3 35 3 35 ns

Note 13 Timing requirements are assumed tr=5ns

14 Vinimin) and Vy(max} are raference levels for measurning tming of input signals

15 treplmax) imit ensures that tracimax) can be met trcplmax) I1s specified as a reference point only  If trep 1s greater than trep(max), access ume is
controlted by tcac or tcaa as shown m notes 7 or 9 4

16 tcap requirement 1s applicable for all RAS/CAS cycles

17 trapimax) irmit ensures that trac{max) can be met tgap(max) 1s specified as a reference point only  If trap 1s grater than trap{max) access ume s
cantrolled by tcac or tcaa as shown in notes 7 or 9

18 1118 measured between Vix(min} and Vi {max) -
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

(2) Read and Refresh Cycles

Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5SM442256A-10 Unit
Min Max Min Max Min Max
tacs Read setup time before CAS low 0 0 0 ns
tRcH Read hold tme after CAS high (Note 19) 0 0 0 ns
tRRH Read hold time after RAS high {Note 19) 0 [ 0 ns
tRaL Column address to RAS setup time 35 40 50 ns
trpc Precharge to CAS active ime 0 0 1] ns
th(cLoe) | OF hoid ume after CAS low 20 25 25 ns
th(RLoE) | OE hold ime after RAS low 70 80 100 ns
tooeL Delay time data to OE low 0 a 4] ns
toeHD Delay time OE high to Data 15 15 20 ns
th(oecH) | CTAS hold time after OE low 20 20 25 ns
th(oerH) | RAS hold time after OE low 20 20 25 ns

Note 19" Either tacu OF tRrH Must be satsfied

(3) Write Cycle (Early Write and Delayed Write)

Limits
Symbo) Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max Min Max

twes Wirite setup tme before CAS {Note 20) 0 0 0 ns
twon Write hold time after CAS 15 15 15 ns
towL CAS hold tme after write 20 20 25 ns
tAwL RAS hold ume after write 20 20 25 ns
twe Write pulse width 15 15 15 ns
tosc Data setup tme before CAS 0 )] 0 ns
tonc Data hold tme after CAS 15 15 20 ns
tosw Data setup tme before write 0 0 0 ns
toHw Data hold tme after write 15 15 20 ns
toero Delay tme OE high to data . 15 15 20 ns
thwoe) OF hold time after write . 15 15 20 ns

Note 20 twcs. trwo. town and tawp do not define the limits of operation, but are included in the data sheet as electrical charactenstics only  If twes 2 twes(miny,
early write cycle 1s performed with data outputs keeping high impedance state |f trwp Ztawp{min} towp 2 tewplmin) and tawp 2 tawp(min) . read-write
cycle 1s performed with the data of the selected address being out from the data output If neither of the above condition 1s satisfied, the condition of
data out (at access time and untill CAS or OF goes back to Vin) 1s indetermined

B b249825 00°2478L 3L MH MITSUBISHI
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

(4) Read-Write and Read-Modify-Write Cycle

Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max Min Max
trwo Read-write, read-maodify-write cycle time 185 205 245 ns
trRAs RAS low pulse width 115 10000 125 10000 155 10000 ns
toas CAS low pulse width 70 | 10000 70 | 10000 85 | 10000 ns
tosH CAS hold tme after RAS 115 125 155 ns
tasH RAS hold tme after CAS 70 70 85 ns
tres Read setup urne before TAS 0 0 0 ns
tewn Delay time CAS to write {Note 20) 40 40 50 ns
trwD Delay time RAS to wnite (Note 20) 90 100 125 ns
towL CAS hold tme after write 20 20 25 ns
tRwL RAS hold nme after write 20 20 25 ns
twe Write pulse width 15 15 15 ns
tosw Data setup tme before write 0 0 0 ns
torHw Data hold tme after write 15 15 20 ns
tawp Delay ume address 1o write {Note 20) 55 60 75 ns
th(crLoe) | OE hold time after CAS 20 20 25 ns
th(rLoe) | OF hold time after RAS 70 80 100 ns
tooEL Delay time data to OF law 0 0 0 ns
toeHD Delay time OE high to data 15 15 20 ns
thiwoe) | OF hold ume after write 15 15 20 ns
(5) Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)
Lirmits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max Min Max
tpc Read, write cycle ime 45 50 60 ns
tawpc Read-write read modify write cycle tme 95 100 115 ns
trasP RAS low pulse width 115 100000 135 100000 160 100000 ns
tcas TAS low pulse width 20 10000 20 10000 25 10000 ns
tce CAS high pulse width (Note 21) 10 15 10 20 10 25 ns
tAsH RAS hold tme after CAS 25 25 30 ns
Note 21 tcplmax) 1s specified as a reference point only If tcp{imax)Stce  access time s determined by tcac
(6) CAS before RAS Refresh Cycle Not 22)
Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max hin Max
tesr CAS setup time for CAS before RAS 10 10 10 ns
teHr CAS hold tme for CAS before RAS 15 15 20 ns
trec Precharge to CAS active ume 0 0 0 ns

Note 22 Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode

MITSUBISHI
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(7) Normal-Read/Normal-Write/Pseudo-Write Transfer Cycle

Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max M Max Min Max
tRDH DT/OE low hold time after RAS 10 | 10000 15 | 10000 15 | 10000 ns
tRsp Delay tme RAS to SC 80 80 100 ns
tasp Delay ume address to SC 40 40 50 ns
tosp Delay time CAS to SC 30 30 30 ns
tspH SC hold time after DT 15 15 15 ns
tra Delay time RAS to QSF 85 85 85 ns
tag Delay tme address to QSF 40 40 40 ns
tco Delay tme CAS to QSF 35 35 35 ns
toto Delay time DT to QSF 25 25 25 ns
trre DT to RAS precharge time 70 80 90 ns
totw OT high pulse width 30 30 30 ns
tes SE setup time before RAS low 0 0 0 ns
teH SE hold ume after AAS low 15 15 15 ns
tshs Last SC to RAS setup time (senal input) 30 30 30 ns
tsAm RAS 1o first SC delay time (serat input) 20 20 20 ns
tszs Senal input to first SC delay time (senal in — senal out) 4] 0 1] ns
tspz Sental output turn-off delay from RAS (senial out — senal in) 10 50 10 S0 10 50 ns
tspp RAS 10 senal input delay time (senal out — senal in) 50 50 50 ns
(8) Real Time Read Transfer Cycle
Limits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max Min Max
tRoH DT hold ume after RAS 55 10000 65 10000 80 10000 ns
toon DT hold tme after CAS ao0 30 30 ns
tADH DT hold time after address 30 30 30 ns
tspo Delay time SC to DT 5 5 5 ns
tsoH SC hold time after DT 15 15 15 ns
tota Delay tme DT to QSF 25 25 25 ns
B 5249825 pO2u788 130 WM x MITSUBISHI
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(9) Split Read/Write Transfer Cycle

Limits

Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit

Min Max Min Max Min Max

tscsr Split transfer setup time 30 30 30 ns

tscHR Sphit transfer hold tme 30 30 30 ns

(10) Serial Read/Serial Write Cycle

Lirmits
Symbol Parameter M5M442256A-7 | M5M442256A-8 | M5M442256A-10 Unit
Min Max Min Max Min Max
tsce SC clock cycle time - 30 30 30 ns
tscH SC high pulse width 10 10 10 ns
tscL SC low pulse width 10 10 10 ns
tsop SE high pulse width 25 25 25 ns
tsoe SE low pulse width 25 25 25 ns
tsis Serial input data setup tme bafore SC high Q 0 1] ns
tsiv Senal input data hold ume after SC high 15 15 15 ns
tswis SE disable setup time before SC high 5 5 5 ns
TSwWiH SE disable hold hime after SC high 15 15 15 ns
Tsws SE enable setup time before SC high 5 S 5 ns
town SE enable hold time after SC hugh 15 15 15 ns
tsze Senal input to SE delay time 0 0 0 ns
tsca Delay ume SC 1o QSF 25 25 25 ns

—— - AMITSUBISHI
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Switching Measurement Condition

1. Input reference point

FROM Vi
ALL TIMING SPEC 'S

ARE DEFINED FROM V)

2. Qutput reference point

z2.4v
RANDOM PORT

0.4v

2.0v
SERIAL PORT
QSsF 0.8v

FOR SWITCHING MEASUREMENT
DC LEVEL OF QUTPUT IS Vgu =24V, Vg =04V

3. Load condition

RANDOM PORT WIOT O—

\Y
Il % Ry
SERIAL PORT S101 O

l )

Vor(V —VoL) —Vor (V—Vow)
V=Vou+R1-IH V=VoL+Ri+ 1 Rp=
2

VoH * loL—VoL * loH
Vou={(iH—lon) * Rz VoL={(L—loL)* R
Vor* Ry

When V=5V, K R;=919Q, R;=497Q Rz= ™ —Vor) —lon- s

B L2u49825 poRu?90 899 [ | MITSUBISHI
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TIMING DIAGRAMS

Read Cycle

D
[}

(o]
0]

Ag—~Asg

WIi0Op~3
(INPUT)

Wi0p~3
(OUTPUT)

SC

S10g~3
(INPUT)

S10p-3
(OUTPUT}

QSF

the
tosH
tras
X ZE A
S( A trp \
tcRp treo 1RsH
p leas -
topn S‘_ j
tRaL
traD
tASR tran tasc tocan
r / \
ROW ADDRES COLUMN ADDRESS Row
ADDRES
" | . 7 WV
tres tRcH
A
trrH
th (RLOE) '
toTRs th(cLog)
— RRRRRS
toTRH 2
th (0ERH)
trsh trsol | tern
IR R
Y,
t
tooeL | {Toea OEHD
t
tCLZ QEZ
HIGH-Z v 32
DATA VALID
2
toac torr
tcan
trac

Serial input/output can be freely performed

MITSUBISHI
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Write Cycle (Early Write)

tosH

tras

X
s Sr 7Z’ﬁ tRe \
terp taco trsH
tcas
o WL foen \t /
- TRAL
 tasr TRaH tasc toaH ,
N 1 B T RTI
. lwsr tRwH
NI S e OOOOOOOOAXKX X
QOOOCO OO0
o B KR R R R R
tDTHZV i $DTRH
— 2 3 (OO XXKXHXNH OOOOCOOOOOOKAX X
ToE X8y AU
IFsr tAFH tesc| | torw
’V’V’v’v""’v v’v"’v"""‘v .V"""’V’v".v.""v""‘v"
o RN T R | AR
tws| | tw DSC DHG
— t t OGOV XXXXXXXX
03 OO0 OOOK X AIOOOOOOVO
el XA A A oot to ottt el
MASK
WI0g~3 HIGH-Z
(OQUTPUT)
SE
SC
(?rl‘?,%;)a Senal input/output can be freely performed
S10p~3
(OUTPUT)
QsF

BB L249825 0024?92 bbl -
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Write Cycle (Late Write)

DSF

WIOg~3
(INPUT}

WI0Og-3
(OUTPUT)

SE

SC

SI10g-~3
(INPUT)

5100~3
(OUTPUT)

QSF

tre
tosH
tras
\ \
\t 7f| trp \
__tcrp tRecD tRsH
|
tcas
M teen jSL 7/
trap tRaL
Tasr tRAH tasc toan
A p 4
mt ROW ADDRES 7@( COLUMN ADDRESS W Agg\éVES X
twsr tRwH tacs tRwe
/ NOW P B -\ r \ twp
X ] N
WP B
totas| | toTrRe towL
r p 1 QOGO
P R IRREBRZES
th(woE)
tFsR tREH trsc | [ torn
OOXXROOOOOOOOOOOGOCOONX
s I
Iws || twh togHD tosw torw
NO MASK |
XY XK
P KRR
MASK
HIGH-Z

Serial input/output can be freely performed
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Read Modify Write Cycle

tre
tosH
tRas 3
_— p
\ T Te N
icrp trop tRsH
— r JS tcas [—
CAS toon N '
traD
tasm tran tasc toaH
v T Y YRR X
K o ADDRES
twsr tawH tacs fown tRwL
NOW P B twe
e X ‘ N ATRRRRRRR
B/WE
X | N
WPB
trwo
totrs | | toTAH t towL
(CLOE)
oT/0E i : . r RIS
DT/0E \
bt RN R
th(RLOE) th (woE)
t
i kil . tFsc IoFH ™
2 Z
tws twH tooEL tosw tow
NO MASK Loemp
o ‘ - N R
03 DATA VALID ()
(INPUD f 7@ - 7 ’A‘A’A’A’A”’!’A‘A‘A""‘A
MASK toea toez
Wi0o~3 f oma N HIGH-Z
(QUTPUT) N vap Y
tcaa
tRAC
SE
sC
(?’L(;[U_'-_)S Senal input/output can be freely performed
S10p—~3
{OUTPUT}
QSF
S
B L2u9825 0024794 43y M
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3-24 ELECTRIC



MITSUBISHI LSlIs

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Page Mode Read Cycle

PAGE MODE PAGE MODE
READ CYCLE READ CYCLE READ CYCLE
trasp
R b 4
AAS S Z
N 7
tpc
terp troD tcp t TRsH
- CAS
— A toas s \ s I
CAS w topn S Z S k /
taan
tass | |tRam tasc toan tasc tcan
s
Ao~ A ROW R COLUMN R f COLUMN COLUMN
8 ADDRES ADDRESS ADDRESS ADDRESS
7 ik 7 i 7 \_ADORESS 4
tRcs t
tres treH RRH
o y A
WB/WE
N
t
IpTRs toTrRH h(cLoe)
. A X y
o _/ \ § A 46%\ /@
th(rLOE) I
trsn tesc| | torn tesc | {icFH
tRFEH
2
t
tooEL OOEL
WI0g-~3
(INPUT)
teac
~
toea OEHD toea
t
tCAC CPA
Wi0g3 HIGH-Z 1 owm § <£ DATA DATA
(QUTPUT) j‘ ALID VALID VALID
tRac ﬁtopp
loez

SC

S10g~3

(INPUT) Senal iInput/output can be freely performed

. S10g~3
(OUTPUT)

o
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FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Page Mode Write Cycle (Early Write)

WRITE CYCLE PAGE MODE WRITE CYCLE = PAGE MODE WRITE CYCLE
trasP
\ A
RAS SL ;Z
teg ¢
tePR tRoo t RSH
— op tcas
_ 4 \ toas y— \ Y
CAS topn S'E 7? S( -
trap
tash | | tRam tasc | [LCAH tasc [ | tean tasc | | tean
- | = ]
Ag—Ag ROW E@EL coLuMN m‘ COLUMN m & coLumy, %
ADDRES & ADDRESS ADDRESS ADDR
- X I 7
twsh tRwH twes [ | twon twes twer
o y Nnowps ¥ '
weme i X
7 Z
WPB lwe trwL
totrs | | toTRu towL
oT/0E R RN
R
trsa trsc| | teFn trscl | torn
trFH
o G AR TR ATRXR
.
tws twu tosc | | tone tose | | towo
NO MASK f
Y X h y X Y'Y VAV Y VN
WI0g~3 ' (XD - (XXX
DATA VALID DATA VALID O patavauD  XX)
(INPUT) k 1@I 1mg J?@ XX/ 0)’0’0’0’0
MASK !
W10p -3 HIGH-Z
{OUTPUT)
__ ~
SE
SC
(?ILIODEJ;)S Senal input/output can be freely performed
S100~3
{QUTPUT)
QsF
e
I k249825 002479L 207 A
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Page Mode Write Cycle (Read-Modify-Write)

D
2]

0
>
4]

Ap~ Ag

|

o
3
~J
o
m

DSF

WI10g~3
(INPUT)

WI0p~3
(OUTPUT)

SE

sC

Si0p~3
(INPUT)

S10p~3
(OUTPUT)

QsF

PAGE MODE
R MW CYCLE R MW CYCLE PAGE MODE R.M W CYCLE ,
trasp
N
\ 7
trwec 5
torp treD tcas tep RSH
tcas
toen X k ; t 71
traAD
tasn_| [tran tasc | | foaH tasc || toan tasc| | loan
RO ( COLUMN COLUMN COLUMN
ADDRES : ADDRESS ADDRESS ADDRESS
_twsr | tRwh towr towe
NOW P B
thcs 1
| N \
WP B L twp tRwL
tDTRS toTRH
W \ )& J/ \__/[ \_/ \
| l ' th(woE)
tesr trsc| | torn
t twn Tonw
WI\TO ¥rem tooeL tosw toenD
\ DATA DATA t DATA
VALID VALID l VALID
MASK
tcac :
e OEZ
loea
HIGH-Z Jr\ C O
-y E
. toaa LD/ATA VALID DATA VALID DATA VALID
RAC

Serial input/output can be freely performed
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RAS Only Refresh Cycle

tRe

Thas

p — \
RAS Sr tap \
torp tapc torP
- I W
tash trar
_ T XXX I T XALKXAXT KX XXIXTIIN [~ row
ho~hs m{ BT 100 0 o000ttt tto ol
o OO0 XX XXX X XXX X XXXKAXXX)
I AN AN AN
totrs | | toTeRH
— F OO0 AUXX XA X KX XXEN)
oT/0E BRI EXNAN
trsa trRFH
DSF !
W100~3 OO OOOKAIOKXXHXIOOOKIXK XXX XXX XXX X XKXXXX XK
e g e
WiOg~3 HIGH-Z
(QUTPUT)
s ~
SC
(S“l\&zﬁ,)a Senal input/output can be freely performed
Si0p~3
(OUTPUT)
QSF P
B L249825
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CAS before RAS Refresh Cycle

|

X
>
(]

(2]
>
ol

WI10g~3
(INPUT)

WiQp~3
{OUTPUT)

SE

SC

S10p~3
(INPUT)

S10g~3
(OUTPUT)

QSF

tap tap trp

tRaAS , tras |
4 3 X \
/ \ ' 7

trpc trec tonr |

-

" tosm tonr teap
r \ tosm
_/ 2 N

tepn

e
QX

D
L8

QR
R

N

S 0
S0

B R R X X X
XA RN R AR

5 9 X

XXX R TR XXX
RSB R R

S

Y
S

&

50

T
L0

R XXX KRR TRS X0
N

B8

"
3 $

0

TR0
5

9

X

)
I

Q

AR
Q0

RO

0
R S

Q

RIS
RS

OO0
RS

"
5 R

)
X

%

Q50

T TXX XY
G

AR

XXX
QLRARRIIN

0
L

O

%
0

XTI,
XL

%
X

8

o R X R R X TXXT
X R XK

X R

QAR

TR
LR

RIS
R

00
0

5
XX

XY
XA

X vy
% L

XTI TIRILS
RS

HIGH-Z

Serial input/output can be freely performed
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Hidden Refresh Cycle

READ CYCLE HIDDEN REFRESH CYCLE .
tras trRAs
RAS \ \
s ) C ] X
K. 7 K w
trp
LoRP tRcD t tonr
| RSH
—
TAS w *&t jz
trap
t
tasn | | tRam tasc | |22
Ao rRow| 7 F coumh 2
& ADDRES { | ADDRESS
twsr twsr
tacs tRRAH le— thwh tRwH
" 1
A A s
WB/WE
totrs | | toTrH Th(oERH)
o 4 3 p
DT/0E s 5
trsa | | tRrm trrH
trsr ; trsc| |torm trsr
RFH
o) s R
. K 2 K
tpoeL
WIOg~3 N
(INPUT) 4
1oEA torz
torF
tcac
HIGH-Z A h
WIO0~3 DATA VALID
(OUTPUT) X 7
trac
— ~N
SE
SC
(S”L?D?J‘T*)ii Senal input/output can be freely pertormed
SI0g~3
({QUTPUT)
QsF
-
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MITSUBISHI LSIs

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Block Wirite Cycle

|

Of
b
ol

Ag~—Ag

WI0g -3
(INPUT)

W10g~3
{OUTPUT)

SE

SC

Sl0g~3
(INPUT)

S10g~3
{OUTPUT)

QSF

tac
tosk
tRas
-y \
\ 74‘ tre \
tocrp thsH
r —\ toas
=X /
tasm tran tasc toan )
\ s VAVAVAAVAV VAV VATV,
i e | A v
L twse tRwH
NOWPB
R (XX AXXEERLIREX XXX XXX
m _ TR o ettt
P8
torrs| { toTRH
Qe ||
. R
FSR tRFH
: X XXX OOCRCK X XXX ()
TR W R eeneeey
lws twh tosc toHe ,
TR e R
- SELECT QUAXXXXX XXX KX IXHIXHXXHIIAAX
HIGH-Z
~
Senal input/output can be freely performed
Column select # % W0 0 Col-0 GAp=0. CAj=0
WIO 1 Col- 1 CAp=1, CA1=0
w0 2 Col-2 CAg=0, CA;=1
wio 3 Col-3 CAg=1, CA1=1

B L249825 0024801 4Ty mm AELEMTSUCTRBISHICI



MITSUBISHI LSIs

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Page Mode Block Write Cycle

BLOCK WRITE PAGE MODE BLOCK WRITE PAGE MODE BLOCK WRITE o
thase
\
RAS N ]
N
Iec
terp trCD tep tRsH
tcas
o i T X TR
CAS t
CPN L 7
tRaD
tasa | | tran tase | LfoaH tasc | | tcan tasc | [ toan
Ao A ROW| f coLumn COLUMN ' coLumn
0 3 ADDRES ADDRESS ADDRESS ADDRESS
_7 , 7 X 7
(CA2~CAg) (CA2~CAg) (CAz2~CAg)
twsr TrwH
P ¥ nNnowrB 3
WB/WE | I
WPB
totas | | IoTRH
— F 4
DT/0E
tesc| |toFH trsc | | torH trsef | terH
trsr taFk
A X
DSF
¥
tws tw tosc | | towe tosc| | tone
NQ MASK
WiOp~3 f COLUMN##] COLUMN *%
{NPUT) seLecT SELECT SELECT
. ' MASK '
Wi0p -3 HIGH-Z
(OUTPUT)
5E T
sSC
S100~3
INPUT) Senal input/output can be freely performed
S100~3 Column select **
{QUTPUT) wIO 0 Col-0 CAp=0, CA=0
wWIi0 1 Col-1 CAp=1, CA1=0
QSF
- wio 2 Col-2 CAg=0, CA=1
wI0 3 Col-3 CAg=1, CA=1
z MITSUBISHI
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MITSUBISHI LSIs

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write Cycle

o]
b=
%]

Q)
[7]

tre

tRas ,
)S h
K tre \

teap thco

_ltasn traH

5 N XXX XXX XKD
o m e AR RERARRARRKERZRTRNK sésres X
twsr trwH
N R R R X R T
B/wE mr N o
toTrs toTRH
ooe RO Bt
tFsm LrrH
\ r XXX R XXX XX KKK
psF o Lt
tws twH
NO MASK
Wion_s (XXX K X X KK
NPT AR R R ARG
MASK
WI0g~3 HIGH-Z
(QUTPUT)
sE ~
SC
(S”'\lc;?ﬁ,f Serial input/output can be freely performed
S10g~3
({OUTPUT)
QSF S
MITSUBISHI
B L249825 0024803 277 EE AELECTRIC



MITSUBISHI LSis

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle

Ag—~Ag

l
o
=2

|

T
3
™~
!
al

g E

WiOg~3
(INPUT)

WI0g-3
(QUTPUT)

SE

SC

S10g—~3
{INPUT)

Si0p—3
(QUTPUT)

QSF

tRe

tosH

Iras

LoRP

tRco

trsH

=

tepn

S toas ]/

tasr

TraH

J

ROW ADDRES

XD

ROW
ADDRES

twsr

tRwWH

lwcs twoH

4 Y TR KRR XX XXXIIXKS
w i\ \r AR LEBIRIIRRLLK
toTRS toTRH
XXX KRR
0’0‘0’0‘0’0’0‘0’0’0‘o‘o‘o‘o‘o‘c’o‘o‘0’0’0’0’0‘0’o‘o‘o‘o‘o’o’o’o’o’o‘o‘0’0‘

tFsr

TRFH

RN

IR
AR

sz" !IIIIIIIIIIIIIE ‘1“‘qv‘ﬂvs%vsqy
OO coLor paTA N‘!’!t!tt&.’&&

tosc toHe

R

QOO IXXX XX

HIGH-Z

Senal input/output can be freely performed

* * ROW ADDRESS. for refresh address

B k249825 002ua04 103 WM
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MITSUBISHI LSls

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Read Transfer Cycle (Previous Transfer=Write Transfer)

D
[}

WiOg~3
{INPUT)

WI0p~3
{OUTPUT)

sc

S$100~3
(INPUT)

Si0¢~3
{OUTPUT)

QsF

tro
tosh
tras \
\
x‘ ]f lgp \
torp trco TasH
r torn \ teas
w trAD \t 7/
tasr tRAH tasc toan |
\ ' VAVAAVAVAVAVAVAVAVAVAVAVAVAVAV
TR ot S o IETTTTRIRRRRN o X
twsh trwn ho~he TAP
F 3 OO HXHIXIXHXIXHXHIKR
RN Wo’o‘0’0’0‘0‘0’0’0’0‘0’0‘0‘0’0’0"0’0‘0’0‘0‘0’0‘0’0
toTRs! | tron totw T
y
/ /
Trsr tREH
(X0 OO XXX OO
y KRR
tasp
tosp
trsp
tsns o tscL tsoH tgoL
3 =\
Z Inhibit Rising Transient & SDH
tscH : ] /
tsin tszs fsco 1
tsis tson
Y A
s | R R R R D
toro
tag
teo g!IHHTIII/HHIII}<
tro
HorlL Hor L

- Amrrsuslsm
BB L2u9825 0024805 OuT MITSUBLS



MITSUBISHI LSis

M5M442256A),L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Real Time Read Transfer

Tre
tosH
tras
p N
RAS \_\ 72“ tre | W
torp treo tRsH
- r N toas
. W : trRAD N 7/
| tasm tRAH tasc toan
S CEImn WD i (D
twsk trwn Ao~Ag TAP
|
e TR R
toTRs tooH Rl
pT/oe m - 7ZL toTw )
trsr RFH taoH
R e aReem
WI00~3 HIGH-Z
(OUTPUT)
SE
tsco tsoo | | tsoH_
4 N
I A A U AR
tscH tscL toTa
tsca tsca
5100-3
(INPUT)
tson tson
(%IL??;ST; >< DATA VALID )Xi DATA VALI;X DATAvALD X DATA VALID 1*: DATA VALIDXDATA VALID X
Previons Row Data— te—+— New Row Data
asF x_z TAP MSB {Ag}
M bLc49825 0024806 TaL HH MITSUBISHI
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MITSUBISHI LSls

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Pseudo Write Transfer Cycle

E!
m
~
EI
m

g
Jur
~
O
m

DsSF

WiOg~3
{INPUT)

WI0g~3
(OUTPUT)

sSC

Si0g-3
{(INPUT)

S10g--3
(QUTPUT)

QSF

tre
tosH
tras
X A |
S 7Z Tap \
tcrp trep tRsH
r fcas
& N /
tasr tRan tasc tean
m: ROW ADDRES : SAM TAP ADDRESS i’izi’i:i:i:i:i:i:’
Ag-—-Ag TAP
twsr tRwH
L5
toTRs troH
g ¥,
tesr trRrH
(OO OO0
SEXRBXEOER
COXXXXX XXX XX XXCHOOOCKXXX)
BB XXX
Tsan
tes LeH
tsws
i N
tsms tson  1oo,
ZL )\ Inhibit Rising Transient H‘;Z —\T ) -
= Lsop tsiH
tho tsis
4 £ vaup VALID
tsnz o p T DATA-IN 4 DATA-IN
tsoz
tag
N\
oS X ot
TAP MSB {Ag)

B L249825 0024807 912 W AI\E‘L"E%UTIB?II%H'



MITSUBISHI LSIs

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Write Transfer Cycle

tre
tosH
tRas
_ 8 s p
RS \ A lw N
tcrp thco tRsH
. r oon — \ teas
CAS W t e SL ! /
tasr Tran tasc Loan
_ i S SN ) TXEXRXTNrow
Ag—Ag m( ROW ADDRES 75@‘ SAM TAP ADDRESS 7M "22’2222‘2&
Ao~Ag TAP
twsr tRwH
WE/WE XHICXHKIXHI XK
e ! QRN
toTRs 1ROH
trsh tRFH
tws TwH
et TR
WI10g-~3
e XGOS
MASK
WiOg~3 HIGH-Z o
{OUTPUT)
tes ten . lsws
SO s
tsrs tsen
tseL
Y p! tscL ﬂ C r—
sC / - Inhibit Rising Transient Y—_——;Z z
tsiH
tsis
9 R
e X omd X e I
Tag e
SI0g~3 HIGH-Z
{OUTPUT) tro
y
QSF y( TAP MSB (Ag)
B L249825 002us08 459 WA
z MITSUBISHI
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MITSUBISHI LSls

M5M442256AJ,L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer Cycle

tRe
tesH
tRas

_ X n'a N
s \ .\

torp trep tRsH

p toas

= AR a— B

tASF! TRAH IASC toan

B ;. b r \ ‘sv“ychvs‘p» ROW

Ag~Ag mk ROW ADDRES me SAM TAP ADDRESS (N) 7% t&.’.’"&”&” ADDRES

twsr TRWH Ap~A; TAP
- r 3 OOCXIXIXXXXXAXXK

toTRS LROH
DT/0E L

trsm tREH

F (XXX XXXX
DSF ‘a‘z"d&ﬂ“&ﬂ‘%ﬂ‘hﬂ‘h&‘h’
(INPUT}

tscsr UsGHR
WIQg~3 HIGH-Z
{OUTPUT)

511 M M+1 254 256 N+256
(255) {M+256) (M+257) : {510} (811} (N)
S A NN I VA
tsca o
LS
~ ¢ " / "
(SHI\I(I)’?JT) X (2;;) fu( (M+’\256) X 1MM+2;7) BN (2551’3) X é??) X " (NZ)SG
SI0g~3 HIGH-2
(OUTPUT)
tsca Isca
SAM UPPER {256~511)

i e L

X X
SAM LOWER (0~255)
B L249825 0024809 795 mm
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MITSUBISHI LSIs

M5M442256A),L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Split Write Transfer Cycle

D
[4]

WIi0g-3
(INPUT)

WI10p~3
{OUTPUT)

SC

S100~3
{INPUT)

Si0g~3
(OQUTPUT)

QSF

tre
tosH
tras
\ r A
St 7Z tRp \
torp troD thReH
p' tocas [——
AL e N ]
tasa Tran tasc toan
mc RO! ADDRE?:@LSAM TAP ADDRESS (N) :M i:i:i:i’i:i:i:;::) zgv[;lRES
Ap~Az7 TAP
twsr TRWH
SR ,
iotrs| | tmroH
RN
tFsh taFH
F . KX XIIHKHXAIXKXXRXHK X
R T

tws twh

<_N~C MASK
i R R R YR UK XX TIX XYY
il | IR emeggmgogg e ogaggogacgocs
MASK
tscsr tscHR
HIGH-Z
511 M M+1 264 255 N+256
{255) (M+256) (M+257) {610) (511) (N)
_/ LJZL_\_/_\.--./—\_/_\__/_\_/
Loy
tsis

511 >§‘ M ’><><
(255) >< | (M+256)

mi1t \__/

M+257) /7 \

254 265
(510) (611)

[ N+2s8
LN

HIGH-Z

tsco

SAM UPPER (256~511)

SAM LOWER (0~ 255)

M L249825 QO24810 4O7 M
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MITSUBISHI LSIs

M5M442256A),L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Serial Read Cycle (SE=L)

SE
tsce
tscL
* _/l_\_/l_\_/ \:’;V_\_/ \
tscH
S100-3 HIGH-Z
(INPUT) tsca tsca tsca tsca tsca
150H tson Ls0H Tson TsoH
v / /
51003 DATA VALID DATA VALID DATA VALID DATA VALID DATA VALID
{OUTPUT) 4 4
tsca
QSF Hor L
Serial Read Cycle (SE Control)
tsop Tsoe _
__ 4 4
5E y\
N
tsce
4 tsc
5 _m \_/ ]
Isch
. tsze tsoz
Si0g~3
(INPUT) tsoa tsca tsca
tsoz tsca IsoH 1s0H
SI0 Fd Xt 3
03 DATA VALID DATA VALID DATA VALID DATA VALID
(OUTPUT) \ 4 7 2
Isco
fa
QSF HorlL
N
BN LZ49825 0024811 343 WM )‘QL'}ESCUT%'C'SH'



MITSUBISHI LSIs

M5M442256A),L,TP,RT-7,-8,-10

FAST PAGE MODE 1048576-BIT DUAL-PORT DYNAMIC RAM

Serial Write Cycle (SE=L)

SC

S100~3
(INPUT)

S100~3
{OUTPUT)

QSF

tsce

A

tsch

toin

=\

tsis| | tsiH

tsis | | ton

-

A

ALID
7

DATA VALID

A A
DATA VALID
X

Isca

HorlL

X

Serial Write Cycle (SE Control)

tswh
SE Y,
SC /
tsis | | tsin tsis | | tsiv tsis | | tsin
1

\VAVAVAVAVAVAVAVAVAVAVAVAWAVA, AV AVAVAVAVAVAVAVAVAVAVAVAY)
e e K e X R
SI0p~3 HIGH-Z
(OUTPUT)

tsco
QSF HorlL XL
.
B 6249425
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MITSUBISHI LSls
PACKAGE OUTWARD
ZIP soJ
28P5L w 28POK
w 40POK
TSOP
m 28P3Y-H
28P3Y-J
44P3W-L
44P3W-M
70P3S-L
B LPu9825 0024714 171 WA )‘msumsu-n

ELECTRIC 1-5




MITSUBISHI LSIs

PACKAGE OUTLINES

28P5L

EIAJ Package Code JEDEC Code Weight(g)
* 21P028-P-0400 = 1.82

Scale : 2.5/1

Plastic 28pin 400mil ZIP

D E

jﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ[UHUUUfI}

e

O

Dimension in Milimeters

Symbol Min Nom Max

A - - 10.16
A1 0.76 - =
Ao - 85 -
b 0.4 0.5 0.6

c 0.2 0.25 0.32

D 35.35 35.55 35.75
E 2.6 28 3.0
[e] - 1.27 -
le1] - 2.54 =
L 30 — -

M k2
49825 0024715 DO& WA 2 MITSUBISHI
1-6 ELECTRIC



MITSUBISHI LSIs

28P3Y—H Plastic 28pin 400mil TSOP(1I)
EIAJ Package Code JEDEC Code Weight(g)
TSOP028-P-0400 — 0.45 @ 6
Scale 3/1 "'—]‘_ _'H"
]
. ® ® l o
HAHAHAAAAAAHARA ¥ -
0 _"lﬂ"_ﬂ
Fl w ) Recommended Mount Pad
Dimension in Millimeters
Symbol Min Nom Max
e A - - 12
_—.(%HHHHHHHUHHHUQ% =0A A 005 0125 02
A2 — 10 -
b 0.35 04 05
—-H-i c 01051 0125 0175
_ D 18.31 18 41 18,51
D _J E 10.06 10 16 10.26
3 :I le] — 1.27 —
b 6 He 11.56 11.76 11.96
aﬁ; S e e W e B ll. L 04 05 0.6
el b L1 - 08 —
v - = 0.1
I=IEN e [ln =T =T0
ME - 10.36 —
Detal £ P 09 — =
o743 — 076 —
28P3Y—-J Plastic 28pin 400mil TSOP(II)
EIAJ Package Code JEDEC Code Weight (g)
TSOP028-P-0400 — 0.45
Scale 3/1 e b2
T
3 B
D @ l =
HHAEHAABAAAAMAAHAAABR e o
S) 1] |
Wy Recommended Mount Pad
Symbol Dimension i Millimeters
Y Min Nom Max
A — - 1.2
A 0.05 0.125 0.2
FESBH000B80B 0800 e =T 1o -
® ® b | 03 | 04 | 05
c 0.105 0.125 0.175
D 18.31 18.41 18.51
E 10.06 10.16 1026
D e - 1.27 -
He 1156 11.76 11.96
__ L | 04 05 06
i ) O e L — 08 —
y — - 0.1
L-J@ =EN J-l-l g % = 10°
Me - 10.36 -
I2 0.9 - -
b — 0.76 —

B 5249825 0024716 Tuy HN A%‘



MITSUBISHI LSls
PACKAGE OUTLINES

44P3W—L Plastic 44pin 400mil TSOP(1I)
EIAJ Package Code JEDEC Code Weight (g)
TSOP044-P-0400 = 0.47
B b2
Scale " 3/1 "I—r_ _‘n‘
: ] —
@ ® @ ® . | -
ANRAAAARAAR ARAAAARAARRRA e b} —-—'r—‘“—
£l w > Recommended Mount Pad
Symbol Dimension in Millimeters
ymoo Min Nom Max
A = - 1.2
Hobooobpobdgd BoBH8H8HEEE A 0.05 0.125 | 0.2
@ D ® @ A;_ - 10 -
b 0.3 035 0.45
[ 0.105 0.125 0.175
1 D 18.31 18.41 18.51
D 3 E 10.06 10.16 10.26
3 € — 0.8 -
- ‘ He | 1166 | 1176 | 1196
L 0.4 0.5 0.6
JLE o || Lt - 08 -
] ] y — - 01
[ 0° — 10°
ME - 10.36 -
I2 0.9 - -
b - 05 —
44P3W—M Plastic 44pin 400mil TSOP(11)
ElAJ Package Code JEDEC Code Weight (g)
TSOP044-P-0400 - 0.47
Scate  3/1
[e] b2
M
F I
———
@ ® @ @ | &
ABAHAAAAAARA AAAAAAHRAR o Yl ———
© I |
w W N T T
T Recommended Mount Pad
Dimension in Millimeters
Symbol Min Nom Max
A — - 1.2
L A 005 0.125 0.2
LR L o Y To -
® @ ® LA b 03 035 0.45
c [ 0.105 0125 0.175
] l D 18.31 18.41 18.51
L E 10.06 10.16 10.26
D _'u EI [E] - 0.8 —
=) HE 11.56 11.76 11.96
: ) L | 04 | 05 | 06
L1 — 08 —
LE ol | = - T
] Az lILAL ] 0 = 10°
Me — 10.36 -
Detail F I2 0.9 - =
b - 0.5 -

M L2y9825 0024717 980 WN

o i
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MITSUBISHI LSIs

PACKAGE OUTLINES

70P3S—-L Plastic 70pin 400mil TSOP(II)
EIAJ Package Code JEDEC Code Weight (g) & o
R | =
Scale . 3/1 - -
/ F 1

@ ® @ ®
—AARHHRRERARRRARAR HARARARARARARARRA e

L

i

¥ ow ) Recommended Mount Pad
' symbol Dlr_nension in Millimeters
2 EEEEEEEEEE L EEEEBEEEEEEEEEEEE LG ) y M_'" No_m "IA;"
@ ee ® .JL Al 005 | 0125 | 02
A2 — 1.0 —
c b 0.25 0.3 04
[ 0.105 0.125 0.175
D ‘ D 23.39 23.49 23.59
T E 1006 10.16 10.26
- ~ i —’I el - 0.65 -
P He 11.56 11.76 11.96
7 L 0.4 05 06
"LL_’E "LL—b u L1 - 0.8 —
T y - - 01
Az I N = 10"
1 Mg - 10.36 -
Detal 2| 09 - =
b2 — 0.35 —
MITSUBISHI
B L249825 0024718 817 W AELECTRIC 1-9



MITSUBISHI LSlis

28P0K Plastic 28pin 400mil SOJ
EIA) Package Code JEDEC Code Weight(g) |
* 50J028-P-0400 MO-061AA 1.08
Scale - 3/1 __1_1_@ b2
D T
o B=1=8
l@l‘l!‘l[‘lr‘ll‘ll‘lf‘ll‘lf‘l[‘l[‘lr‘ll‘l -l | -z
T MY
D OIEE
Recommended Mount Pad
O J N | Symbol Dimension in Millimeters
L e — Y Min Nom Max
@ A 3.35 3.45 3.55
L Al 0.8 — —
b1 b 0.38 0.43 0.5
b1 066 07 0.81
c 0.18 0.2 0.25
D 18.28 18.41 18.54
« E 10.03 10.16 10.29
(e - 1.27 -
el 9.27 9.4 953
He 1105 11.18 11.31
L 2.25 2.35 2.45
y - -~ 0.1
b2 = 0.75 —
I} — 1.2 -
I2 2.0 = —
40P0OK Plastic 40pin 400mil SOJ
EIAJ Package Code JEDEC Code Weight (g)
* 50J040-P-0400 = 1.53
(el bz
Scale 25/1 -—r—r—— ——-IT-
D gl B0
’ i o
l"ll"l['ll'lf‘ll_ll—lr_llﬂ[_llﬂl_ll'_ll_lfﬁ[_l[_ll_l__r _"_!____
¥
D O Wl T Recommended Mount Pad
Dimension in Milhmeters
O . Symbol Min Nom Max
L Al 0.8 - -
b1 b 0.38 0.43 0.5
b1 0.66 0.7 0.81
T c 018 0.2 0.25
_____________________ D 2591 26.04 26.17
ﬂl"l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l" E 11003 | 1016 | 1029
[e] - 1.27 —
927 94 9.53
Uﬂ ll b\ SEATING PLANE He | 1105 | 1118 | 1131
L 2.25 2.35 245
y — - 0.1
be = 0.75 -
I - 1.2 -
I2 2.0 — -

W L2y 53
9825 0024719 7 MITSUBISHI
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