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MITSUBISHI LSis

»‘?‘ - M5M442256),L-8,-10,-12

?&’ 1048576-BIT DUAL-PORT DYNAMIC RAM

DESCRIPTION

The Mitsubishi M6M442256J, L is a high speed 1048576-bit
Dual Port Dynamic Memory equipped with a 256K x 4
Dynamic RAM Port and a 512 x 4 Serial Read/Write Port.
The use of triple-layer polysilicon CMOS process combined
with silicide technology and a single transistor dynamic
storage cell 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.

FEATURES
J— . Random Serial
T e osawne| feag |, Fead  [ReaciMite
ype name e |Cyete Time|Cycle Time Vccc Supr.:lv VEcSupplv
(ns) (ns) urren urrent
{ns) mAb | (mA)
M5M442256J. L-8 80 160 30 80 60
M5M4422560.L-10| 100 190 30 70 50
M5M4422560.L-12| 120 220 40 60 40

® Dual Port Architecture
RAM Port: 256K-word x 4-bit
Serial Port: 512 word x 4-bit
e Bidirectional Data Transfer function between the RAM
array and the Data Register.
e 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.
o Flash write operation.
® Block write operation

APPLICATION

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

PIN CONFIGURATION (TOP VIEW)

A\ —
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Az :2:3:': Z A7
I 12y
IS Y ;‘j Az
=] 126 A,
QsF  [a1] (hid 0
B thad I
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NC: NO CONNECTION
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MS5SM442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

BLOCK DIAGRAM

Ag
Ay
Az
A3
ADDRESS ] As
INPUTS | As
Ag
Aq
Ag
ROW ADDRESS
STROBE INPUT RAS
COLUMN ADDRESS GRS

STROBE INPUT

WRITE-PER-BIT/WRITE wB/WE
ENABLE INPUT

DATA TRANSFER/QUTPUT DT/6_E
ENABLE INPUT

SERIAL CONTROL INPUT SC
SERIAL ENABLE INPUT §E

INPUT SPECIAL DSF
FUNCTION

ADDRESS BUFFER
ROW DECODER

h 74

—::)r COLUMN DECODER |

L 3L 17

SENSE AMP_ &

1/0 CONTROL

DATA
1/0
BUFFER

512 x 4 COLUMNS

512 ROWS

™M MEMORY ARRAY

REGISTER

| Wz/‘Ozl
| W'3/|O3J
COLOR

WRITE
MASK
REGISTER

1T
IREGISTER lllREGISTER zlc:»')

ADDRESS
POINTER

-1,-2

SEFHAL
SELECTQOR 1 SELECTOR -2

|

SERIAL

TIMING
GENERATOR

W

Sl0p
/0 S10,
BUFFER S10,
S103

!

Wn/10q
Wi/104

WRITE
MASK/DATA
INPUTS
JOUTPUTS
{A-PORT)}

SERIAL
INPUTS
fOUTPUTS
(B-PORT)

Ver (5V)

Vss(DV)

OSF

OUTPUT SPECIAL FUNCTION
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1048576-BIT DUAL-PORT DYNAMIC RAM

PIN DESCRIPTION

Pin Name Function
It is used as a clock which fatches the row address (Ag~Ag} and selects the word line, It also latches the mask
AAS FNC;ﬁTADDHESS STROBE data for write-per-bit, flash write, write transfer and split write transfer function when the WB level is low.
CAS before RAS refresn mode is available by preceeding CAS low.
CAS COLUMN ADDRESS It is used as a clock which latches the column address {Ag~A,,) 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 method 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 BAS and CAS falling edge. In the data
transfer cycle, this RAM address input is also combined with the serial access start address. {TAP)
P T When the WB/WE level is low at the RAS falling edge, Write-per-bit {RAM write with Mask) or Write transfer
WB/WE WRIT! L-EEIFIL-I?:JT/WRITE with MASK or Flash write with MASK cycle is selected. When it is high, normal read/write or Read transfer
ENAB or Load color register cycle is selected. This clock also controls early/late write mode at the CAS falling edge.
o DATA TRANSFER/ In RAM read cycle, it makes the data output {RAM port} enable. Alsc when the D~T/ﬁ level is low at the
T/0E OUTPUT ENABLE INPUT RAS falling edge, the data transfer cycle is selected and when it is high, RAM read/write cycle or Load color
register cycle or Flash write cycle is activated according to the WB/WE and the DSF canbination.
These are the data input/output pins to the RAM. During RAM write-per-bit cycle/split write transfer cycie/
WIO: WRITE MASK /DATA flash write cycle, the high data pin at the RAS falling edge enables the selectedi)_iE (row) write operation.
INPUT / OUTPUT In Write cycle, the data is latched at the late falling edge of the CAS or the WB/WE input, whichever is the
later.
sC SERIAL CONTROL The serial access is initiated from the SC clock rising edge. In the serial read cycle, the output data is held
INPUT until the next clock rise. Also in the serial 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
afF This enables the serial input/output. In the write transfer cycle, when SE is high at the RAS falling edge,
E
s SERIAL ENABLE INPUT Peudo transfer cycle is selected, and when it is low, Write transfer cycle is selected.
This input defines special functions such as Split read/write transfer, Flash write, Block write and Load color
INPUT SPECIAL N L . . .
DSF register. When it is low grounded, the device works as a basic dual-port memory except for the Normal write
FUNCTION .
transfer cycle masking mode.
QSF SS;E?TOZPECIAL Qutput indicating the serial data selector status.
Note %: n=0~3

4—30
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MITSUBISHI LSIis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

256Kx4 Truth Table

RAS falling edge CAS falling edge . Register
Code Write
mnemo DT, |WB __ ] mask Raster Write mask
we |cAs| L Z DSF| 5E |Adar |wion[WB/WE|DSF |Addr |wion| op. | P Color
OE| "WE temporary| persistant
0 0 0 0 — —_ — — — — — — — — — — | None use
Option
0 0 1} 1 — - = | = — - | = - — - — — |CB.R
o | o |1 o |- =-1=-1-1=-|-1-
CBR - - - - — ICBR
e | o | L e B e e e e
0 | 1 olo | —|—|—-1—=|-=-]1-1|==
CBR — — — — — |CBR
o |1 0 - = - =]=]-1]=
0o |1 1 o |-} -=1=1-1-1-1-
CBR - - — - — |C.B.R
0|1 1 - =l =-1-1-1-1-
MWT/| 1 0 0 0 |0 Rg%/v/ WMt — | 0 |TAP| — [vyes = loadue| — | wr. wanster (5E=0)
pwT | 1 0 0 a | oy R(e);N/ wMil — | 1 |Tap| — |eerrow Pseudo write transfer (SE=1)
SWT ! 0 0 — |Row[WM1] — | 0 [TAP| — |ves — licsduse| — __ | Split write transfer with
vt o | o |1 | — |RowfwMmi| — | 1 |TAP| — |Perrow new mask
1 1] 1 0 — | Row| — - Q TAP| —
RT -— — - — — | Read transfer
1 0 1 4] — | Row| — - 1 TAP| —
1 0 1 — | Row| — - 0 |[TAP| —
SAT - - — - — | Split read transter
1 0 1 — | Row| — - 1 TAP| —
RWNM|[ 1 1 0 D — | Row|wMi|*E/L| O Col. |DQIn| Yes —_ L.oad use — — | RAM write with new mask
BWNM| 1 i 0 8] — | Row|wMmt| — 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 — |row|wmi| — | 1 — | — |Perrow
RwW 1 1 1 a — | Row| — [*E/L| 0 |{Col.|DQ:n — — — — — | R/W
BW 1 1 1 0 — | Row| — - 1 Col. |Sel - — — — Use | Block write with no mask
1 1 1 — |[Refr | — |*E/L] O — |CLR]
LCR — — — — Load | Load color reg.
1 1 1 — | Ref — |*E/L| 1 — [CLR,
*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 ——>
ROW
e
=
——

T

* 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.

MITSUBISHI
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Flash Write Timing Description

D
-3
w

-

-

DT/0E " / N} \ / - \ !7-._
DSF " \ / " / HL \ 7
S I 0600 T30
WiOn

0 TR 0L, O N, R N

LOAD COLOR FLASH WRITE FLASH WRITE
CYCLE - CYCLE _— < CYCLE —_—
* The mask must be asserted on each fiash 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 200817 AL ]| Lower
POINTER 'POINTER
L 7 [ | il AU ]| upper
SAM SAM
L ¥ 1 } [ 8L || vLowes
A AL A-U i |
B B-L 8-U i H
C 1 i
MEMORY ' i :
BLOCK i DISPLAY
i i
| |
Pointer Path
At Normal read transfer cycle [ owen UreER___
1. Transfer the data from RAM to SAM, and set the SAM r _- | ppinh——— i
=
start address among 512, _l::‘., @ —* >1
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 opER
tically cleared to address /256 after over-carried) e ap-—-- JPPER -
> ! b ® 1
“L | L |
1 ?

MITSUBISHI
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M5M442256),1 -8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

At Split read transfer cycle

1.

2.

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

The data is transfered between idle half of the SAM and
the selected Row. At the same time the idle SAM’s start
address is set to give the next start address after the end
of the busy SAM.

. At the split transfer mode, data are transfered to the

idle half of the SAM automatically. (Column Ag is
ignored.)

. QSF indicates the busy SAM.

(Lower Half SAM is busy: 0,
(Upper Half SAM is busy: 1)

. Serial Read can be performed asynchronously during

RAM cycle and Split transfer cycle.

(®) : SAM START ADDRESS

— ) - )} ATy _'F_
AAS \ / N \ / v
¥ — — - A
CAS \__J \__f \_
DSF -\ \L/- \ N \ ALY A \ )
W W W Y
QSF
" / »
[4) W
INITIAL SPLIT SPLIT SPLIT
NORMAL TRANSFER TRANSFER TRANSFER
TRANSFER (TO UPPER]) (TO LOWER} {TO UPPER)
LOWER READ UPPER READ LOWER READ

INITIAL TRANSFER

SPLIT TRANSFER (TO UP)

ROW A

TIME ROW 8

ROW C

._i TO LOWER

TO UPPER

o S L-—-ﬁg
———————————— 5 TO LOWER
o S — —
0 255 256 511

SERIAL REGISTER

MITSUBISHI
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M5M442256),L -8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer Timing Description

Ap~Ag

DSF

sSC

QSF

St0p~3

RAM — SAM
RAM ~ SAM TRANSFER & START| RMW CYCLE {LOWER) RM CYCLE SPLIT TRANSFER R CYCLE
(NORMAL READ TRANSFER) {RAM) SPLIT TRANSFER (RAM] (RAM)
=\ — i \ — A —
L ‘:l ‘}) by )L 3}
‘ ' ) 43 W w ‘ ' w
t o @ ¥ .
W
X ) " X; o G ”
119 14y U AL «
{- -t —it * ®
AL w AL
__/ \ M1 J) [ ) )k I \ )
1ty u A4} W 144
! o 2 @ %
L/l L/
1 scsR (R) t SCHR (R) t scsR(R)
s i &+ & > 1
O / :: IL/ \ I ) | ) I \ by
U W 14 1) W
‘ 30ns
\ 3 ) J) 3L JL
144 L4 W W 143
LAST| ’ LAST IB
— s aeunnniuuy
| Y IFIRST LAST-1 | |FIRST
I\, N N LOWER SAM
i Y osF=As(MSB) UPPER SAM r\ y  WORKING 2 /
WORKING W {3
t
toro A A+1 SCQ g g+1B+2

L_» DATA FROM ADDRESS A

00000

e o

SEE ANOTHER EXPLANATION
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M5M442256), L -8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Write Transfer Timing Description

SAM - RAM SAM - RAM
PSEUDO WRITE SPLIT WRITE
SPLIT WRITE
TRANSFER R CYCLE TRANSFER RMW CYCLE TRANSEER RM CYCLE
(RAM} {LOWER/ (RAM} (UPPER) {RAM)
__ —i L 2 lam ——
AAS \ / 1
_ — It P? Yy 2 | I
CAS H [ A8 \ , {4 L{{ L
2}l 3} I h) . — b JL
AL W [4% 149 u
N 5 £ e G O
4 U 0 3
—_— LJ it 1t i} 2 {b—
WB/WE \ j \ Il 1 I JL ):\ I A
\ W ALY ' A)) J\Y AL
) —
B7/08 L '"r U N LU J
. e i 1 % it
11y ALY
DSF -\ J ] \ i Il____/ \ I h} I {é/ \ )L
e \ W L8
tscsRw) t scHR (w) | tscsaw)
SE ; ﬂ 1 L JL )}
A\ W ' W 149 LAY
30ns | LAST
A+1 A+2 LASTI |<—>| 8
sC A
! | |
‘ I FIRST LAST: FIRST :l IRST
1
L 1
QSF N\ " ] UPPER "\ LOWER
{)
toTe |
1
SI0g~3 W wmmem———— A
SERIAL IN SEE ANOTHER EXPLANATION
MITSUBISHI
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Split Read Transfer Inhibit Timing Description

)
o

J

RAS

-
N

tscHR (R) tscsr(R)

A

INHIBIT SPLIT READ TRANSFER CYCLE

30ns tsce tsce

510 _ 511
Sag LAST-1 255 LAST FIRST FIRST +1
tsca
510 511
QSF x
254 255
Split Write Transfer Inhibit Timing Description
¢ g
—_ y L9
RAS / N
INHIBIT SPLIT WRITE TRANSFER CYCLE
L SCHR (W)
30ns tscsrw
tsce tsce tsco
r
sc j
511
510 ast -1 558 LAST FIRST FIRST +1
254
tsco
I
510 511
QSF
254 255
MITSUBISHI
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QSF Timing Description

Serial-In 555 N
SC / N
\\
N
~
~
N
VAAAAAAANNAANAANS ANANNNANANAAANANNNAAANAN/
255 ‘\’A‘A’A‘A‘A‘A‘A‘A’A’A‘A‘/ X A‘A‘A‘A‘A‘A‘A‘A‘A A‘A‘A‘A‘A‘A’A‘A‘
Usco \
511
QSF N
255 >§t
Serial-Out
511
255 N
SC ; AN -
\\\ \\\\
tsca '~ >~
~ S
N
Sout WL\\\SOM [g;;] W Sout(N)
Lsca N
511
QSF X N
255 *
Data transfer mode SI0 mode SAM TAP Data transfer QSF set
Normal read transfer Output Col. (Ag~ Ag) RAM>SAM Ag
Normal write transfer input Col. (Ag—~Ag) SAM—>RAM Ag
Pseudo write transfer Input Col. (Ag—~Ag) — Ag
Split read transfer Not effect Col. (Ag—~A7) RAM—>SAM *1 —
Split write transfer Not effect Col.{(Ag~A7p SAM—>RAM *1 —
*1: 1f QSF=0 then the upper half data {256 ~ 511) is transfered.
If QSF=1 then the lower hélf data {Q ~ 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 DQg-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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1048576-BIT DUAL-PORT DYNAMIC RAM

512 COL. (128 Y-BLOCK)

Y (CA2~GCAg) COLOR DATA FOR EACH I/0
O
a WRITEPER BIT
< O (DQo~3 AT WAS FALLING)
]
512 ROW
X
[ITT1
\ /
| 4

4 BIT-COLUMNS
SELECTIVE COL. WRITE
(DQp.3 AT CAS FALLING)

Block Write Timing Description

\ /

1

OO

) "0'0'0'0;;0'0'2'0'0'0'0'2'{0'0'2'2'2'2'0'0;0'0;"";2‘:

WYY YYY
SR
NN

B B
J AR DA

WRITE

DSF

= g d

W/I0g~3 "V‘V V V’V.V’V‘V‘V’V V V’V’V’V V‘V’V‘V‘V’V’V’V‘Vo
O D T Ot
MASK
W/100~ 3 Hi-Z
(ouT)
*1: H; No mask *4. Select W/I0p; CAg=0,CA,=0
L. Write per bit operation WA0,, CAg=1,CA,=0
*2: H; Write enable {(No mask) Only when WB/WE is low at RAS falling edge W/O,; CAg=0,CA,=1 H; Write enable {no mask)

L. Disable (mask) W/I0;; CAg=1,CA,=1 L; Disable {mask}
#*3: Column address CA; ~ CAg, CAg,CA; = Don’t care (H/L fixed)

MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

COL. BLOCK

Y-8LOCK 1,127-BLOCK

(e =TT L4y

511 b 3}
7 T 1 A\
SEL.O SEL. 1 SEL.2 SEL.3
CAp=0 CAg=1 CAg=0 CAp=1

cA=0 CA=0 CAa=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/10p—>
w/10—>
W/10; ——>

W/103 ——>

4-BIT-COLUMNS

MITSUBISHI
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I
v ] RIRIRIR

“ 1] RIRIGIR

I [H] H[AH[H

m H H[H[H]H

i

i

! z°L 133735

“ Al Px]x[
1 P PpixIxh
] 51 B
booH H|X [H|H
b

I

i

“

£t 103138

IT|T|J|J
XX x| x
X | X | X | x
T IjJ|d

€0 1037138

X | X | X |XxX

X[ X | X |

XX | X | X

X | X | X[ >

PXXOXXROOXRONN

:

=

%)

KRGO, |+ PO H__ RN OO0, | %
H 1 RO |+ B | H [

XXX vrios | wow_ RRXKRRXK o> | o TRRXXROA oo | _won JODRRC 00— T

I L

|
1

— |

ASYW LNOHLIM
3710AD 3L1dM HD018

L

ASYW HLim

313AD 3L18M X0018

—||J

J S—

ASVW LNOHLIM

3I3AD 3LIHM %0008

J E—

373AD 'O3H HOT0D AvOol

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

X | X | x| X

£01/M

201/m
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001/Mm
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —-1~-1 v
V) Input voltage With respect to Vgg -7 \"
Vo Qutput voltage —-1~7 \'
o Qutput current 50 mA
Pq Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 C
Tatg Storage temperature —65~150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70"C. uniess otherwise noted) iNote 1)
Limits
Symbol Parameter Unit
Min Norm Max
Voo Supply voltage 4.5 5 5.5 \'
Vss Supply voltage 0 0 (1] Vv
Viy High-level input 2.4 6.5 \"
ViL Low-level input -1.0 0.8 A
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vo (R} High level output {RAM port) IoH{R) = —2mA 2.4 Vee \")
VoL (R) Low level output (RAM port) loL(r) =4.2mA 0 0.4 v
VoH(S) High level output (Serial |g port} loH(s) = —2mA 2.4 Veo v
VoL (s) Low level output {Serial ig port) foL(g) =4.2mA 0 0.4 v
loz Off-state output current Q Floating 0<Vout<Vge —10 10 uA
N Input current 0<vin<Vee —-10 10 #A
CAPACITANCE (Ta=25C, f=1MHz, Vi=25mVmrs)
Limits
Symbol Pin name Test conditions Unit
Min Typ Max
Cino RAS, CAS, WB/WE, sC,SE,DT/0E,DSF 8 pF
Cing Ap~Ag Vi=Vgs, f=1MHz, V;=25mVrms 8 pF
Co WI0g~WI03, SI0g—Si03, QSF 10 pF
MITSUBISHI
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M5M442256),L1-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc=5V£10%, Vss =0V, unless otherwise noted ) {Note 3)

Limits
Symbol Parameter M5M4422.’_)g M5M442??g M5M442??g Unit
RAM port SAM port Max Max Max
lcer Random R/ cycle RAS/CAS cycling, tpc = tac (Min) Standby (SC=V, ) 80 70 60 mA
lcez Standby RAS =V, CAS = Vi, Doyt = Hi-Z (sC=v,) 5 5 5 mA
loos RAS only refresh cycle RAS = cycling, CAS = V., trc = min (sc=v) 80 70 60 mA
leoa Page mode cycle RAS = v, TAS = cycling, tpe = min (SC=V) 70 60 50 mA
lces CAS before RAS refresh tae = tae (min) (sc=v) 80 70 60 mA
locs Data transter cycle tgc = tge (min} (SC=vV) 80 70 60 mA
leer Randam R/ cycle RAS/CAS cycling, tre = tge (min) Active (t soc =min) 140 120 100 mA
lccs Standby RAS = Vi, CAS = Vjyy, Doyt = Hi-Z (t scc =min) 60 50 40 mA
lece RAS only refresh cycle RAS = cycling, TAS = Vi, tre = min tsce=mim) 140 120 100 mA
lccio Page mode cycle RAS = v, CAS = cycling, tre = min . t scc =min) 130 110 90 mA
Icen CAS before AAS refresh tac = tg min tscc=min) 140 120 100 mA
lcciz Data transfer cycle tac = tpc {min) {tscc =min) 140 120 100 mA
Note 3. lgc is obtained with the output open.
4. 1 Vi 2 Ve x 0.9and Vi 06V
Then lgc2 £2.0mA. {DSF, SE and SI0, ~ 510, must be stable in high or low level.)
SWITCH CHARACTERISTICS (Ta=0~70°C, Vgc=5V £10%, Vs =0V, unless otherwise noted )
Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
teac Access time from CAS {Note 6, 7) 25 30 35 ns
tRac Access time from RAS {Note 6, B) 80 100 120 ns
tcaa Column address access time {Note 6, 9) 40 50 60 ns
tepa Access time from CAS precharge {Note 6, 10} a5 55 65 ns
toea Access time from OE (Note 6} 25 30 35 ns
touz Output low impedance time from CAS low {Note 6) 5 5 S ns
torF Output disable time after CAS high . {Note 11} 0 20 0 25 0 30 ns
toez Output disable time after OE high (Note 11) 0 20 0 25 [} 30 ns
tsca Access time from SC high (Note 6-S}) 30 30 0] ns
tsoa Access time from SE low (Note 6-S) 0 25 0 25 0 35 ns
tsoz Output disable time after SE high (Note 11) 0 20 0 20 0 25 ns
tson Serial outut hold time after SC high 5 5 5 ns
tsoo Delay time 3E low to serial setup {Note 6-S) 0 i 0 ns
Note 5: An initial pause of 500us is required after power-up followed by any 8 RAS or AAS/CAS cycles and 8 SC cycles before proper device operation is achieved.
Note that RAS may be cycled during the initial pause.
And any 8 RAS or FAS/CAS cycles are required after prolonged periods of RAS inactivity before proper device operation is achieved.
6: Measured with a load circuit equivalent to 1TTL loads and 100pF.
6-S: Measured with a load circuit equivalent to 1TTL {oads and 30pF.
7: Assume that tReD (max) € IRCD and tRAD (max) 2 1RAD-
8: Assume that tpep £ tRCDImax) and tRAD £ tRAD ImaxI-
9 Assume that trep -~ 1RAD £ tCAA{max) ~ ICACImax) and TRCD 2 tRCD{max!-
10. Assume that tcp < tcP(max) and 1AsC 2 tASC(max)-

1.

1OFF({max) . 150Z{max) aNd 1OEZ(max) define the time at which the output achieves the high impedance state (|1, € T0MA) and are not reference to
Vor{min) of VoL {max)-

4—42
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M5M442256),L -8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Read, Write, Refresh, Read/Write Transfer, Flash Write, Load Color and Fast Page Cycles

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
’ Min Max Min Max Min Max
tRer Refresh cycle time 8 8 8 ms
trp RAS high puise width 70 80 90 ns
thcD Delay time RAS low to CAS low INote 14} 30 55 30 70 30 85 ns
tore Delay time CAS high to RAS low {Note 15) 10 10 10 ns
teen CAS high pulse width {Note 16) 35 35 35 ns
tRAD Column address delay time from RAS (Note 17) 20 40 20 50 20 60 ns
tasr Row address setup time before FAS 0 0 0 ns
tasc Column address setup time before CAS {Note 18) 5 10 [ 15 5 20 ns
tRaH Row address hold time after RAS 15 15 15 ns
tean Column addrass hold time after CAS low 20 20 20 ns
tr Transition time (Note 19) 3 3s 3 35 3 3s ns
twsh WB/WE setup time before RAS 0 0 0 ns
tRwH WBWE hold time after RAS 15 15 15 ns
toTRs DT/OE setup time before RAS 0 ] 0 ns
toTRH DT/OE hold time after RAS 15 15 15 ns
trsh DSF setup time before RAS 0 0 0 ns
tRFH DSF hold time after RAS 15 15 15 ns
trsc DSF setup time before CAS ] 0 0 ns
tern DSF hold time after CAS 20 20 20 ns
tws Write mask setup time before RAS 0 0 0 ns
twH Write mask hold time after RAS 15 15 15 ns
Note 12: The timing requirements are assumed ty = Sns.

13:
14:

ViH{min) ad V)i (max) are reference feveis for measuring timing of input signals.

tRCD (max) 8 specified as a reference point only.

If trep is less than tReD {max ). ccess time is tRac -

1f trep s greater than tRED tmax) . access lime is defined as tcac and 1caa 3 shown in notes 7, 9.

. tcpp requirement is applicable for all RAS/CAS cycles.
: tePN (min) 15 specified a5 tepN (min) = TRCD(min) * tCRP(min) exCepl for 1cp of fast page mode cycle.
" tRAD (max) is specified as a reference point only.

1f tRAD = TRAD (max). 2CCess time is assumed by teaa for read cycle.

. tascimax) is specified as a reference point only of address access time.
: ty is measured between Vg (min) 8nd ViL(max).

MITSUBISHI
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M5M442256J,L -8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Max Min Min Max Min Max

tre Read cycle time 160 190 220 ns
tras RAS low pulse width 80 | 10000 100 | 10000 120 | 10000 ns
tcas CAS low pulse width 25 10000 30 10000 35 10000 ns
tosk CAS hold time after RAS 80 100 120 ns
tRsH BAS hold time after CAS 25 30 35 ns
tres Read setup time before CAS 0 1} 0 ns
tRcH Read hold time after CAS high (Note 20) 0 0 0 ns
tRAH Read hold time after RAS high {Note 20) 10 10 10 ns
tRaL Column address 1o RAS setup time 40 50 60 ns
trpc Precharge to CAS active time 0 0 0 ns
thicLoe) | OF hold time after CAS low 25 30 35 ns
thaLoe) | OF hold time after RAS low 80 100 120 ns
tooeL Delay time date to OE low 0 0 0 ns
t oEMD Delay time OE high to Data 15 20 25 ns
thioecry | CAS hold time after OF low 25 30 35 ns
th(oern | RAS hold time after OE low 25 30 35 ns

Note 20: Either tpcH Of trry Must be satisfied for a read cycle.

Write Cycle (Eary Write and Delayed Write)

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256- 12 Unit
Min Max Min Max Min Max
twe Write cycle time 160 190 220 ns
tras RAS low pulse width 80 10000 100 10000 120 10000 ns
toas TAS low pulse width 25 | 10000 30 | 10000 35 | 10000 ns
tesH CAS hold time after RAS 80 100 120 ns
tRsH RAS hold time after CAS 25 30 35 ns
twes Write setup time before CAS (Note 22) 0 0 0 ns
twer Write hald time after CAS 15 20 25 ns
towL CAS hold time after write 20 25 30 ns
tRwL RAS hoid time after write 20 25 30 ns
twe Write pulse width 15 20 25 ns
tosc Data setup time before CAS 0 0 0 ns
tosw Data setup time before write 0 0 0 ns
tome Data hold time after CAS 25 30 35 ns
torw Data hold time after write 20 25 30 ns
toeHD Delay time GE high to data 15 20 25 ns
th(woe) | OF botd time atter write 15 20 25 ns
MITSUBISHI
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MITSUBISHI LSIs

M5M442256),1.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbof Parameter M5M442256-8 | M5M442256- 10 | M5M442256- 12 Unit
Min Max Min Max Min Max

tRwe Read write/read modify write cycle time {Note 21} 205 245 285 ns
tRas RAS low pulse width _ 125 10000 155 10000 185 10000 ns
. teas CAS low pulse width 70 | 10000 85 10000 100 | 10000 ns
tosH CAS hold time after RAS 125 155 185 ns
tasH AAS hold time after CAS 70 85 100 ns
trRos Read setup time before CAS ] 0 0 ns
towo Delay time. CAS ta write {Note 22) 45 55 65 ns
tRwD Delay time. RAS to write (Note 22} 100 125 150 ns
tewe CAS hold time atter write 20 25 30 ns
tAwL RAS hold time after write 20 25 30 ns
twp Write pulse width 15 20 25 ns
tosw Data setup time before write 0 "] 1] ns
toHw Data hold time after write 20 25 30 ns
tawD Delay time address 1o write {Nate 22} 60 75 90 ns
th(cLoe) | OE hold time after CAS 25 30 35 ns
th(rLoE) | OE hold time after RAS 80 100 120 ns
tpoeL Delay time. Data to OE low 0 0 0 ns
toeHD Delay time. OE high to data 15 20 25 ns
th(woe) | OE hold time after write low 15 20 25 ns

Note 21: tawc is specified as tTRWCImin) = tRAC(max) * tOEHD (min) + tRWL(min) * tRP{min) *+ 41T,
22 twes. towp . tRwD and tawp are specified as reference points only.
If twes 2 Wesimin) the cycle is an early write cycle and the WIQO pins will remain high impedance throughout the entire cycle. If towp 2 tcwb(min),
tRWD 2 tRWD (min) 30 TAWD = tAWD (min). the cycle is a read-modify-write cycle and the WIO will contain the data read from the selected address.
If neither of the above conditions is satisfied, the condition of the WIO {at access time and until CAS or OF goes back to Vi) is indeterminate.

Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
tpe Read, write cycle time 50 60 70 ns
trwpc Read, write/read modify write cycle time 100 115 135 ns
tras RAS low pulise width for read write cycle 135 100k 160 100k 190 100k ns
tcas TAS low pulse width for read cycle 25 10000 30 | 10000 35 10000 ns
tep CAS high pulse width ' (Note 23} 10 5 10 20 15 25 ns
tRsH AAS hold tme after CAS 25 30 35 ns
Note 23: tepmax) IS sPecified as a reference point only. I tepimax) £ tcp. access time is assumed by tcac
CAS before RAS Refresh Cycle (Note 24)
Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min ‘Max Min Max Min Max
tcsr TAS setup time for CAS before RAS refresh 10 10 10 ns
tenr TAS hold time for CAS betore RAS refresh 30 35 40 ns
tReC Precnarge to CAS active time 0 0 0 ns

Note 24: Eight of more TAS before RAS cycle is nesessary for proper operation of CAS before RAS refresh mode.

MITSUBISHI
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MITSUBISHI LSIs

MSM442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Normal Read/Write/Pseudo Write Transfer

Limits
Symbol Parameter M5M442256-8 | M5M442256- 10 | M5M442256- 12 Unit
Min Max Min Max Min Max
tron * ‘DT/OE low hold time after RAS 70 80 90 ns
trsp Delay time RAS to SC 90 105 120 ns
tasp Delay time address 1o SC 55 60 65 ns
tcsp Delay time CAS 10 SC 50 55 60 ns
tspH SC hold time after DT 15 15 20 ns
tra Detay time RAS to QSF 105 125 140 ns
tag Delay time address to QSF 70 80 85 ns
tog Delay time TAS to0 QSF 75 85 90 ns
toTa Delay time DT to QSF 30 35 40 ns
tpTsm DT high setup time before RAS high {Note 25} 0 0 Q ns
torw DT high pulse width 20 25 30 ns
tes SE setup time before RAS low 0 0 0 ns
ten SE hold time after RAS low 15 15 15 ns
tszr RAS low to serial input delay time (Serial-in - Serial-out) 20 20 20 ns
tRuz AAS to serial output delay time {Serial-out - Serial-in) 25 25 25 ns
tsps SC satup time before RAS low 30 35 40 ns
tspz Serial output turn-off delay time (Serial-out = Serial-in) 10 50 10 50 10 60 ns
tspp RAS 1o Serial input delay time {Serial-out > Serial-in} 50 50 60 ns
% If tacp 2 70ns, tRDH(min) is 19ns.
RAS Control Read/Write/Pseudo Write Transfer
) Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
tRoTD BT hold time after RAS high {Note 25) 0 0 0 ns
tSRH SC hold time after RAS= high 20 20 25 ns
toTw BT high pulse width 20 25 30 ns
tRHO Delay time RAS high 10 QSF 30 30 40 ns
tszsh Delay time data to RAS high ) 0 0 0 ns
tRnz RAS high serial output delay time (Serial-in - Serial-out) 5 5 5 ns

Note 25 tapTD(min) 3nd tDTSA Imin) are specified as a reference point only. If tapyp 2 tADTD(min). the cycle is RAS control transfer cycle.

Split Read/Write Transfer Cycle

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
tsosrw) | SC setup time to RAS at split write transfer cycle 30 30 40 ns
tscur(w) | SC hald time from RAS at split write transfer cycle _,:%%c _:_53%0 l_s“%c ns
tscsr(ay | SC setup time to RAS at split read transfer cycle 0 0 0 ns
tscHr(R) | SC hold time from RAS at split read transfer cycle ilggc _{tg_gc f_‘fic ns

MITSUBISHI
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MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Serial Input/Serial Output

Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
tscc(r) SC clock cycle time 30 30 40 ns
tscow) SC high pulse width 30 40 40 ns
tsoL SC low pulse width 10 10 15 ns
tsop SE high pulse width 25 25 35 ns
tsoe SE low pulse width 25 25 35 ns
tsin Serial input data hold time after 5C high 20 20 30 ns
tsis Serial input data setup time before SC high 4] 0 o ns
Tswin SE disable hold time after SC high 15 15 20 ns
tswis SE disable setup time before SC high 10 10 10 ns
Tswh SE enable hold time after SC high 15 15 20 ns
tsws SF enabie setup time before SC high 10 10 10 ns
tsco Detay time SC to QSF 30 30 40 ns
Read Time Read Transfer
Limits
Symbol Parameter M5M442256-8 | M5M442256-10 | M5M442256-12 Unit
Min Max Min Max Min Max
tRDH BT hoid time after RAS 70 85 100 ns
tGoH BT hold time after CAS 30 35 40 ns
tADH DT hold time after address 35 40 45 ns
tspo Delay time SC to DT 20 20 25 ns
tson SC hold time atter DT 30 30 35 ns
toTo Defay time DT to QSF (Note 25) 30 30 40 ns
troTD BT hold time after RAS high 0 1] 0 ns
tsrp Delay time SC to RAS high (Note 25) 15 15 20 ns
tSRH SC hold time after RAS high {Note 25) 35 35 40 ns
tRHG Delay time RAS high to QSF {Note 25) 30 30 40 ns
MITSUBISHI
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MITSUBISHI LSIs

M5M442256),1-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Switching Measurement Condition

1. Input reference point

3v
2.8V

oV
FROM Vy

ALL TIMING SPEC.'S
ARE DEFINED FROM V),

2. Output reference paint

2.4V
RANDOM PORT

0.4V

2.0V
SERIAL PORT
QSF 0.8V

FOR SWITCHING MEASUREMENT
DC LEVEL OF OUTPUT IS Voy = 2.4V, Vo = 04V

3. Load condition

\4
il %m
RANDOM PORT WIi01 O—

SERIAL PORT S101 O— _I_
QsF 30pF E
I )

Vor (Y = VgL) — Vo (V—Vou)
= . = + . Ry=
V=VoH+Ri.1y4 V=Vor+Ry- 1 1 Von - loL=VoL - Ton
Von=(iu—lon) * Rz VoL=0L—tou)* Rz
=919 R, =497 A,= _ Vow-Ry
When V=5V R =919Q, Rp= Q 2 N —Vor) —lon- Ry

MITSUBISHI
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MITSUBISHI LSis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

TIMING DIAGRAMS
Normal Read Cycle

Tre
tcsH
tRas
r
RAS \ iz tep \
t crpP tRop tRSH
tcas
r p | A
CAS N /
Tepn - 4
tRap tRAL
tasa | [tRan tasg| | toan tash
Ao A £ now £ column £ Row
0 8 ADDRESS L ADDRESS 4 L ADDRESS
tre 1 AcH
' 4 FXOOOOOOOOONN
WB/WE (X0 X X
s [ OLXOSOGNS
th(ALog)
th(cLog)
1
. h cecH) ’V’V V.V‘V’V‘V’V‘V’V.V‘V.V‘
7/5E RS
tpras| |toTRH 3 QOO0
th (0ERH)
tesp | | TRFH tros| | toen
DSF
L L
1 T
] t boEL Loemnp
Wi .
(INPUT) \7l \’A’A’A’A’A‘A‘A
toac toez
toLz Lorr
WI0g~3 { i DATA VAL! )
(OUTPUT) N LID
tcaa
~ Lrac
SE
SC
QSF Senal input/output can be asynchronously performed
S10g -3
{INPUT)
SI10p~3
(QUTPUTI
MITSUBISHI
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MITSUBISHI LSis

M5M442256),1.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Normal Write Cycle (Early Write)

twe
LosH
tRas
X
RAS *\t b trp \
terp LRcp UasH
o y m \ tcas /
CAS @ - St p
tasr LRaH tasg tcan L asr
v F o corumn  JAO00000000COCOOOCROCO0ON) ROW
ho~he @‘ aooREss oress JURRRRARRRIN, asoress )
twsr| [LRWH twes t weH
o
L X v,
toTrs| |toTRM
3 (OOOOCXX XXX XXX AXKXXOOOXXX XXX XXOOIOOOCKERY
trsa| [LRFH trsg| [ terH
tpsc t oHe
NO MASK .
e B VAV AVAAAVAAAV VAV VAV VAAV VAV WAVAAVAVAV WAV VAVAVAY,
Oo- _ OOCOOCCXXXXX X XXX XX XXX K
o MERA_or e IR mm e e
MASK
tws || twh
Wi0p—3 ) HIGH-Z
(QUTPUT}
~
SE
sC
QSF Senal Input/output can be asynchronously performed.
St0g~3
{INPUT}
SI0g~3
(QUTPUT) P
* L. = Write per bit operation {New mask)
MITSUBISHI
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MITSUBISHI LSis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Normal Write Cycle (Late Write)

Twe
tesH
\ TRas \
AAS N 7( - \
tere trop tasH
tcas
4 3
- T X /
tasa| [tRaH _lasc tcan t ash
¢ row COLUMN £ Row
Ao~Ag [ ADDRESS ADDRESS | ADDRESS
t wsh trwn tres t wpt RAWL -
o o Y
L G I
oS tpTRH Yowe
H ,
- F AXOOOOOOOVOOOOOOOAO)
o &y W tnawoes | XSS
trsa| [LRFH 1rsc| | lorm
OOOCOOOOOOOCONOOOOOOOCOOBOOONO)
os* m‘ L - B XK RARS
\ tws | |twH Tosw 1 DHW
I o R
{INFUT) T ! A 0A’A’A‘A‘A.A.A‘A’A’A‘A’A’A‘A‘A.A’A’AOA’A‘A.A’
MASK .‘_032
WIOg~-3 @ HIGH-Z
(QUTPUT)
SE
SC
QSF Senal Input/output can be asynchronously performed
S10g~3
(INPUT)
S100-3
(QUTPUT)
* L = Write per bit operation {New mask)
MITSUBISHI
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MITSUBISHI LSis

M5M442256),L -8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Normai Read Modify Write Cycle

Lawe
tesH
tras
o X X
AAS St _’fl toe \
tcre t rop tRsH
tcas
cas _j teen x( 1-/
tash | |LRan tasc| | toan tAwL t asr
ROW ' coLumn ¥ Row
Ao~Ag | ADDRESS [ ADDRESS ADDRESS
trwo
twsr| |tRwWH towo
towe,
o \ r \ '(.V.v'v'v’v.v.v.v.v‘v.v.v‘v‘v.‘
B/ e ol K/ N ARRRRRK
LRes twe
LoTRs| [toTAK
th(cLoE}
S H RN
P1/08 \\\\\\r 72 th (woE)
th (RLOE;
trsa| |tRFH trsg| | tern
(OO0
bsF m g& R R
tws twh t cac toewp DS ton
NO MASK
4 VAV VAVAVAVAVA VAV VAV, Y
WIOg~3 POCOCOOOO0OO00
o T D KRR
MASK tcaa toEz
toEA
WIOg~13 7! DATA 5(
(OUTPUT) \ X vaup ¥
RAC
ﬁ ~
SC
QSF Serial iInput/output can be asynchronously performed.
S10p~3
{INPUT}
Si0g~3
(OUTPUT) _
* L = Write per bit operation
MITSUBISHI
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M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Read Cycle

FAST PAGE MODE FAST PAGE MODE
READ CYCLE READ CYCLE READ CYCLE |
tRas
\ TrRsH
AxS \
¥
trReo
tee tcas tRaL
lcas N toas
— g 14 \

M

| teen \r -Z

asr| [tran  lasc| |tcan tasc| |tcan

t
[ row OLU(A:J LOOKXXXXX COLUM
Ag—Ag @ DDRE DoReSAANAONY DDRES!

ot

V".V‘V’
W

thcs  lack |

e
g
2
m
g
»

thes th(oecy)

tprRs| |toTRH th(cLoe) , th(cLoEY

th{RLOE

trsa| [tRFe trsc

»
le—t» tcrm trsc| |tern
oSt m M M m % m
J)
1 149

toero | | tooeL toEHD

WiOg~3
(INPUT)

|
!

Tecac
toea

WI0g-~3 Foata\ /oata\ 2 DATA
OUTPUT Y VALID VALID VALID .
¢ ) tRac AL/ \vALiD/
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M5M442256),1-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Early Write Cycle with New Mask

X
. P
[

3

WIOp~3
{INPUT)

WIOg-~3
(OUTPUT)

FAST PAGE MODE

FAST PAGE MODE

WRITE CYCLE WRITE CYCLE WRITE CYCLE
tras
tRsH
\ ) /
s
trr| tRoD tcas top toas
N toas
' y ' (s
/ tern \ ; \ -Z xt /—
IIA;S_R) ‘t_R:IH tAl"SP’ ‘t_C:IH tasc| [tcam tA_s_; tean
ROW oL OOCOOOOOOCO o L umn OO0 XO0FcoLumnigOO00000000
R aooresP OO Yeo0mes ORI, Xijeoores U0
{ | A
twsn| { tAwH |
twes twen twes| | twown twes| | twen
! twe | twe ) twp
torrs| [toTRH )
] .
]
trsr| [tren Trsc| |torm trsc| |torn tesc| [torn
’v'v.v.v‘v.v.v.v.v‘v.v.v‘ m’m_— .v.v.v.v’v.v'v.v.v’v
M LSRN g LN
j T ! (¢
tws| [twh tosc| | towe Ipsc| |toHe tose| | towe
=5 DATA "0;0;0;0‘0;’;0;5“\ ONf DATA % .0;0;0;0;0;0;0;;
I VALID 2 ‘A’A‘A’A’A’A’A’A Il A’A‘ VALID ‘A’A‘A’A’A’A’A A
MASK

HIGH-Z

Senal input/output can be asynchronously performed

Write per bit operation mask is effective during the continuous page mode cycle.
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M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Late Write with New Mask

FAST PAGE MODE FAST PAGE MODE
WRITE CYCLE WRITE CYCLE WRITE CYCLE
tRsH
tRas
3
RAS N
K 3}
A8
teem tReo tcas top toas
M
N tcas
3 L
oRs : \ N / \ /
CPN K - y K. F |
tasr| [trRan tasc| |tcan
ho—hg ROW COLUMN ”0;0;0;0;0;0;0"0;0;
DDRESS ! DDRESSINX OO RN
towL
twsa| [tawn - ttl!v-
twp \ twe) towL
] \ < '
WB/WE S \ \
Al 7 K 0
tros thcs trcs twe
totrs| | torrRu th (woE) th(woE)
1 . '-I :\) i
th (woe)
tesr| [trRew trsc ﬁCFH tesc| [torn. w  Ltrsc||term
< AS
I WY,
' v ! T W T
tws| | twh tosw| | tonw tosw| |tonw tosw| | Tonw
NO MASK]
WI0g~3 DATA DAT. DATA
{INPUT) VALID f VALlDJ
MASK
toeHp toerp toeHD
W100~13 - HIGH-Z HIGH-Z HIGH-Z
{OUTPUT)
NOT VALID NOT VALID NOT VALID

Senal input/output can be asynchronously performed.
Write per bit operation mask is effective during the continuous page mode cycle.
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M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write-Cycle with New Mask

D
-
[

|

[/
b
(4]

Ag—~Ag

3
o
~
m

I

S
3
m

WIOp~3
{INPUT)

WiQOg—~3
(OUTPUT)

FAST PAGE
READ-MODIFY-WRITE-CYCLE READ-MODIFY-WRITE-CYCLE FAST PAGE WRITE-CYCLE

tRsH

tRAS

jot?

tawpc

tcrp tReo

g tcas " \ tcas A J tcas
teen \( Z tep Nk 7? \k 4

tean tasc| [tcan tasc| |tcan towe

<

tewe towe
twsh| {IRWH tggg th(cLog) s’ s  tacs | |thcLom)

-

™ twp twp twp
y 1 ]S 3
/ \ tres | | thicLo) tcaa

f' Row oL UMNRAROO000X coLumn R OOO000XX COLUMN X000
b ) R e R e o IR

tcaa Lcaa
tcac
tRac tcac Ml
_H . tofi Loea | | ) Loea ,
toTRs| |toTRH . thiwoe . thwog) o th(woe)
OEHD OEHD
trsrp |tRFH tesc| [torn tesc| |torn tesc Lt—CFH
24

P

Tws| | twn tosw| | Tonw tosw| | tonw tosw|| torw
et
NGO MASK

DATA DATA DATA

VALID VALID VALID D
‘MASK
togz , toez  toez
HIGH-Z HIGH-2
3
VALID DATA VALID DATA VALID DATA

Serial input/output can be asynchronously pertormed.
Write per bit operation mask is effective during the continuous page made cycle.
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M5M442256),1.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

RAS only Refresh Cycle

tRe

tRas " \
N

ARS \ 1[ . \

Lorp trpg terp
R r wH )
= il

tasr | [tRaK tasr

o AT X R X XX KR K XXX TR0, o

Ro=ho @me N R N RS
o R R R X XX R R XX KR KRR
wB/WE R KR XA

torrs| |toTRH
S

tesr tarn

" ""'".""'."V"“"‘V‘V’"""V".V"‘V‘V’V’V’V"".V""""."""V""""'V"‘V’V’V.V.'."""V"""‘
OSF &( I 1 e N e N e
Wibo—3 N RN O R N O NN TP RN Er ey
(INPUT) s s ottt
Wi0g~3 HIGH-Z
{OUTPUT)
_
SC
QSF Senal input/output can be asynchronously performed.
Si10g-2
(INPUT}
(%'83557) J
MITSUBISHI
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MITSUBISHI LSis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

CAS before RAS Refresh Cycle

tre

tras

_— p { \
RAS
\ k tre \

trrc

_tesm

T

tcsh toHR

O
P
%]

-

twsa| | twen

— R Y LS R XX W TR Y T IXTTTRY.

B/ OISR
i R Ty Y T XXX X X XYY
oT/oE A XA

'.V’V’V’V’V’V.V’V V‘v’v’v.v.v’v‘v’v’v’v.v‘v‘v.v’v.v.v’v.v’v.v V".v.v.v’v’v‘v.v’v‘V.vov’v‘v’v’v.v’v.v.v v.v.v.v.v'v’v’v’v.v.v.vov‘v.v v.v’v’v \/
Ps® XXX
wioo_s D XX XXX YT XXYYY
ieuT) AN
WIOp~3 HIGH-Z
(OUTPUT)
-— N
SE
SC
QSF Sernal input/output can be asynchronously performed.
S10g-—3
{INPUT)
S10g-3
(OUTPUT)
MITSUBISHI
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MITSUBISHI LSis

M5M442256),L -8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Hidden Refresh Cycle (Automatic Refresh)

READ CYCLE HIDDEN REFRESH
Lre
tras tRas . tras
) s w Ty )
RAS \; tap [ \ Z trP \;
tonp trep
™ task toHn
A’ 4 Yy
S [ 1/
than N
tasm (I_n.;]m asc| tcan tasr | [tran
U
ROW FCOLUMN ROW
Ag~Ag ADDRESS| JADDRE ) DDRE:
tRRH .
tRaL twsh| [trRwH twsr| | tawH
ap RCS E EOOCOOOCOONX GOOOQOGOONO00N
WB/WE W LOVOLOVOOOO0 OOOOQOVAOLO0
] QXXX RXOOCONCOOON
totRs| [toTRH
th (oERH)
H
e | R
)
tooeL N
tesr| [tren  |tFsc] |tern tesn| | tAFH N
R
)
! ' toea -
1 OEHD
fcaa
Wi0g~3 BOOQOOOOOOONNE 2%
o T !
torF
toz L <>
h) I
WIOg—3 v h A
{OUTPUT) DATA VALID . )——
I W
Senal input/output can be asynchronously performed.
* MITSUBISHI
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MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Block Write Cycle
twe
tosH
LRas
Y y
RAS \ Zr Rp \\
I
LoRP tROD tRSH
\ tcas
o '
cas / tcen k
tasn| | tRan tasg toam tash
Ao~A, m ROW £ coLumn ROW
s ADDRESS DDRESS(CA;-CA+) ADDRESS
|
twsh TRwH
. H OXOOOOOOOOOX XX OO0 OOOOOOOOOCONO000
We/WE .t A
1oTRs toTRd
B5T/0E OOOOOOOGOOOOOOAOOOCOOOOANOOOOOOOCOCKXXX)
/08 W N e R e
trsn | |tREH tesc | | tern
4 X
DSF L
tws| | twn tpsc toHe
NO MASK .
W00~ OO0 00000 ‘ coLumn w % 00000 XX X 0000 ORI
NeuT) G0N A T N e
MASK
WIOg—3 HIGH-Z
{OUTPUT)
_ N
SE
sc
QSF Senal Input/output can be asynchronously performed.
Si0p~3
(INPUT)
Sl0g~13
(OUTPUT)
*.';;‘V;::f‘n"wfg:z;::d_ WIO 0 %% | --Col-0 CAg=0, CA=0
* * When WIO,, = 1, the Col.-n is 1 ---Col-1 CAgp=1, CA1=0
selected. 2 --Col-2 CAo=0, CA=1
3 --Col-3 CAg=1, CAy=1
MITSUBISHI

- ELECTRIC



MITSUBISHI LSis

M5M442256),1.-8,-10,-12

1048576-8IT DUAL-PORT DYNAMIC RAM

Fast Page Mode Block Write Cycle

CAS

Ag~Ag

WB/WE

DT/0E

DSF

WI100—3
(INPUT}

WiOg~3
(OUTPUT)

FAST PAGE MODE

FAST PAGE MODE

BLOCK WRITE CYCLE BLOCK WRITE CYCLE BLOCK WRITE CYCLE
tRgH
tras
’ /
\ .
tgf‘_'i tRCD tcas top tcas
. lcas
4 p | U y
/ teen \( \k azr \L ;/—
tasn| | tran h.\‘s_c’ tcan tasc| |tcam tasc| |tcan
r—:o;_‘] coLuMNE OO0 X XXX COLU:d_N.I COOOOXXXX COLUMN
acoressX Y aooressKAORRARANNAAM A soonesSHESISKIONN. XXHaooness
(CA;~CA7) ' (CA2-CA7) ' (CAz~CA7)
twsal | trwn
= ,
H N
® L b))
totrs| |toTRH
ﬂ ‘“
G {| R Rriies
tese| {LeFn tesc| | tern tesel | term
trsaf |tRFH e
KOO0 XXE N
W . i ottt
tws| |twh tosec| | towne tose| | tone tpsc| |toHe
— COLUMN 0'0'0'0'0;0;0'0'0;0‘.\ COLUMN COLUMN
secect  POBREON sevect SELECT
MASK '

HIGH-Z

Serial input/output can be

asynchronously performed.

* L = Write per bit operation mask is effective during the continuous page mode cycle.
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MITSUBISHI LSIs

M5M442256),L -8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write with Mask

twe
tRAS
)
RAS i /| o \
tere | [tRoD
R X XK KRR R X KX K KX XK KX KX
o7 AN
| tasr tRaH tasr
ron AR R XX X X KX XXX XX XXX XXX XXX oom
fomhe m aonress XXX
twsa| |LAWH
R R R KKK X
WE/wE m U
totrs| | toTRH
'4
DT/OE
trsa | |tRFH
3
DSF
L tws | [twh
NO MASK o -
Wio- R R R R KX XX
o) XXX
MASK
WiOg-~3 HIGH-Z
(OUTPUT)
.S_E ~
SC
QSF Sernial input/output can be asynchronously performed.
Si0o~3
{INPUT}
S10g~3
{QUTPUT)

({Color Register data do not change during (after) flash white cycle})

MITSUBISHI
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MITSUBISHI LSIs

M5M442256),1.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Early Write, CAS Latch Data)

icsH
IRas
N 3 4
RAS \ 7 . \
toRP taco tRsH
\ teas
) \ /
tasn| [tran tasn
_ ROW * OOOOOOOOOOOOOOOAOOOOCOANOOOOONL  Row
Ao~ As ADDRESS RO avomess X
twsr| |tRwH
twes tweH
WB/WE L XTI TX AT
R AR
tptRs | |toTAR
5T/5F OO O KXOOCCKX XXX XX XXX XXKXXXXD
oo W N e
trsr| [taFH
F OCOOOOOOOOOOOON XXX X XXXXX XXX RIOOOOAXXXXNO
osF R R R R R RS
. tosc toHe |
WiOg~ V.V‘V‘"V’V‘V‘V’V.V’V'V.V".""V'V \/ 70'0\\ ' 'V.VOV‘V.V.V‘V’V"‘V'V’V V.V.V.V.V’V’V’V.V.V’V‘V.V.V’V’V
aneuT) OALBOGGE corom oAt KRG
WI00~3 HIGH-Z
{QUTPUTI
S
SC
QSF Senal Input/output can be asynchronously performed.
Si10g~3
{INPUT}
Si10p~3
{OUTPUT) P
# For refresh address (RAS only]
MITSUBISHI
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MITSUBISHI LSis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Late Write, Write Latch)

twe
LesH
RAS 3 lras -
\( / RP N
tcap tRcD tRsH
y . \ tcas
Cas topn \ 1/
tase | tran toan tasr
s s X
tRwr '
twsa| [LAWH tres
twp
WB/WE '\
totrs| |'oTRH TweH
F OOO0OOOOOGOORVOOOOBOCOO X XXX
oT/oE X XIS
lrsr | | tAFn
(OOOOOO0OCAOOOCOONOCOOOO ) OO0
osr N
tosw tonw
WO~ XOOO0OOCOOOOOOOCOOCOONOOOOOOX) EAOOOOOOOOOR0
(e 000000 00590000000005 %% SRR LIttt
WIO0 -3 HIGH-Z
{QUTPUT)
5E
SC
QSF Serial input/output can be asynchronously performed.
Si0p-~3
{INPUT)
S100-~3
{QUTPUT)
* For refresh address [(AAS only)
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MITSUBISHI LSIs

M5M442256),L.-8,-10,-12

1048576-BIT

DUAL-PORT DYNAMIC RAM

Normal Read Transfer Cycle (Pre-State: Serial Port = Standby) DT Control

tre
tosu
tras " \ ]
R&s X 12 tre L
teap trep trsH
tcas
Y X
cAs torn \ j/
tasm | |tRaH tasc toan tasm
i TR EXr) Fow
v N A T Ry
twsk| [tawn
WB/WE H
toTrs t ROH toTsr
5T/5E F RROOOOOONN
e G st AR 4
trsr| [1RFH
DSF
~ L OXOOOOOOOX OO OO XOOOON0)
) R XXX
tasp
HIGH-Z
WIOp~3
{OUTPUT) : tosp
ASD
tsoa
= R
tscL tsoz
tsks . tseH
SDH
4 3
= s AN A\
ca sca
tao
s
QSF Hor L 4 HortL
tra
‘gfq Lo tsiHo g tszn o !
S100~ A000000O0O)
cec B 7o
trLz
£ Data !5
(S(;S'$;JT) ‘; VALID
[}
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ELECTRIC 4—g5



MITSUBISHI LSIs

M5M442256),1.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Normal Read Transfer Cycle (Pre-State: Serial Port= Standby) RAS Control

tag
tesk
l tras
p ~ —
RAS
\t zz il \
tcrp tRcD tRsH
tcas
A y /
CAS w tepn \(
tasr{ [IRAH tasc toam tasr
Ao now ) SAM TAP '0;0;0;0‘0;0;0‘ ROW X
0 3 ADDRESD ADDRESS "‘A.A“"’"A ! ADDRESS

[RDTDI toTw

\/ NAANANANAN/
R

tortrs
o ww
oT/0E W - , RO

XX

trsh teFH

I’V V.V.VV.V‘V’V’V‘V’V‘V’V’V’V‘V’V’V.V.V‘V‘V‘V.V‘V‘V‘ v‘v’v‘v’v‘v’v‘v‘v‘v’v.v.v’v.v.v‘v’v‘v’v’v‘v’v.v’v’v’v’v‘v
oo R AR RN
a~3 OO XXXXX
o RN
WI0g~3 HIGH-Z
(QUTPUT)
) Usoa
\ .
tsns tscL b
tsRH
A \ 4
s 7/ Y oo \
tson tRHO tsca
QSF Hor L Hor L
tsis tSIH Lszsr
r—!
0~3 N
oA I e
tRHZ
f DATA 3
525?53;; { VALID }"'
MITSUBISHI

4—66 ELECTRIC



MITSUBISHI LSis

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Real-Time Read Transfer Cycle {To Active Register; Serial Port Active) DT Control

Apg—~Ag

WB/WE

DSF

WIi0g-1
{INPUT}

WIi0o-3
{OUTPUT)

SC

QSF

Si10p~3
{INPUT!

S100~3
(OUTPUT)

tre

oLD
n-2

oLD

a-1

tesk
tras
p| y X
S( 72 tre \
torp thco tAsH
tcas
J’4
tash | [tRaH | tasc tcan t‘ﬂ
3 4
s m e RN cmess X
. twsh | | trRwr
b A AOOOOOGOOOOOOOOOB QOO XX XXXXXHK
W N o o
LoTRS tRDH torsh
tcon
\ X
;Z torw
trsr | |tRFH tapH
COOOOOXKKXXXXX XXX XXXXX
T2 7 RN
XO000COOOCOOOOCOOOKXXXXK OO
R R RN
HIGH.Z
tsce tsoo IsoH
LscH tscL
n-1 — oy NEW
/ 4 &\
toTa
MSB (CAg)
tsca
Isca Uson tson
DATA VALID ;ééééééél DATA VALID DATA VALID Kggggggx DATA VALID

OoLD
n

NEW

MITSUBISHI
ELECTRIC

4—67



MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Real-Time Read Transfer Cycle (To Active Registar; Serial Port Active) RAS Control

tre
losH
— tras k \
RAS \( / - \
teRp taco TRSH
L y \ tcas /
tasa| |tran tasc toan t:i
Ao A £ row Y £ sam Tap m f ROWM
0™ A8 L ADDRESS \ ADDRESS ] L ADDRESS
o H b LOOOO0OOCOOOOBOOOOOAOOO0
WE/WE S won |1 XXX XL KXEKXL R
trRoto | tpyw
o RO
oToE QLSRN
tesp | [trFn
COOOOOOOOO0OCOGONOGANXX0
peF ' ; XU
WiO0-~3
{INPUT}
WiOo~3 HIGH-Z
(OUTPUT)
SE
tsce tsrp tsmH
ot . tsoL n NEW
° I A WA\ \N 2 N
tRHO
"4
QSF Hor L I Hor L
tsca
Si0p~3
(INPUT) teon tson, son
R/ V.V‘V‘V.V‘ /‘V.V.V'V‘V‘" l‘V’V’V.V.V. DATA
v MYOERN, oxrn vauo MUK onrs vao MEGRAGA WAL
oLD oLD oLD NEW
n-2 n-1 n
MITSUBISHI
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M5M442256),L -8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

7

Pseudo Write Transfer Cycle (Serial Port Active) Serial Write Setup DT Control

O
P
l

Ag—Ag

WI00~3
{INPUT)

WIOo~3
{OUTPUT}

SC

QSF

Si0g~3
(INPUT}

S10g~3
(OUTPUT)

twe
fosn
tRras
h
Sr [ trp \
tere taco TRsH
tcas
y \
tep \( /
tasr | |Lran tasc| | toau task
\ 4
M &= RN sooes X
twsa | [tRrwH
oy [ SRR
totrs| | tmDH torse
f L OVOOOOOOOOGOON XX
AL L. e RS
trsm| [tRen
OOOOOOOOAOOOOOOOAAOOALN XX
m R RO
OOOOOOOCOOOX XX OOOOOOOAOCOANOO0
AR R BRI
tRsp
HIGH-Z
tesp
tes | | ten Taso
&y
tshs tsor o tsce ,
teo ) tsoL }
4 X
_/ )Z tscH 1 7
tag
toro
¥
y MSB(CAg)
K
tro
tsoz tsop tsig | tsiH
X [______—1 Y Y AV,
2 i R R
Uspz
X DATA * HIGH-Z
VALID y

Note When SE is “H'" level, the serial input data are not written into the Data Register, but the serial data selector works.
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MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Pseudo Write Transfer Cycle (Serial Port Active) Serial Write Setup RAS Control

twe
tesh
tRas
= \ / \
TcRp treo tRsH trp
toas
—— 4 H b
- 0 1
tasr| [tRan tasc toan tasr
- U cam1ar XXX LR
Aozzvgmk A T
twsr| |tAwH
I ."V'V.V.V’V‘V.V’V’V."'.V.V.V.V.V.V’V’V’V.V’V’V"‘V’V".V
W8/ W L R BBBIIK
totrs taoto |, totw
o ’V.V."'.V.V’V."Vo‘.'.'.'.'.v’
oT/oE TN . RN
tesh| [tAFH
‘V.V’V".V’V.V’V‘V’V.v’V’V’V‘V’V‘V’V‘V‘V‘V‘V’V‘VOV’V0'.V \/
oS L R XEIEOBEENK
Wi0o-3 OOOOCOCOOCOOOOOOOOOOOOOOCOO X
WiQo~3 HIGH-Z
(OUTPUT)
teg| [len
— H
~
1sRs tsRH tsce
tsoL . tseL —
i X OOOOOOOOBNOOAONOON h
s / RN A e
tRHO
QSF XF MSB(CAsg)
- = - ([ﬂ'i‘ YATAVAV VLY,
g SRR o o R oo 1)
{spz
SI0p~3 DATA X HIGH-Z
{OUTPUT) x VALID /
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MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Write Transfer Cycle (Serial Port = Write Cycle) with New Mask DT Control

Twe
tosn
tras y
)
AAS \ /] o \
tore tRco tAsH
\ toas
_ s
CAS @ tomn \ /
tasa| | tran tasr
1 |
ROW SAM TAP LOOOOOO0 0.0.0’0 O 0.0’ ROW
Ao~As ADDRESS ADDRESS BB ADDRESS
|
twsr | [tRwH ‘LAE&I oo
WE/WE m L A
totrs| | troM tpTsr
r
tesr| |1AFH
tws | |twn
i QOVOOLXOOOOOOCOOOOOOOAX XX XXX
W100-3 v (X Q) X
tweuT) 2N RN
. MASK thso
W10g~3 HIGH-Z
(ouTPUT) tosp
tes ten Laso T
< SDH
L
tshs tsce .
tsoL | tscr
\ |
> W‘ \\\\\\\\\\\\\\ \ 1? scw
too toTo
QSF MSB(CAg)
thg e tsis tsiH
S100.. DATA ov’v’v‘v.v’v’v‘v‘v’v.v‘v.v’v’v’v.v.v.v‘v’v.v.v.v.v.v’v‘v.v’ ' 0""'0"’0" DATA
ot Gt et KR
Sl0g~3 HIGH-Z
{OUTPUT)
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MITSUBISHI LSIs

M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Write Transfer Cycle (Serial Port = Write Cycle) with New Mask BAS Control

tws
tosk
tras k
AES N J
\ / \_
tcap trcD tAsH trp
tea
. ! 3& cas /
CA top L
tasr | |tRaH tasc | | tcan tasn
Y VYV VA Y
Ao~ As AD?DCF)QV;SS iﬁﬁal@g :f:f:::’:’:’:’:’:’)" AD%?R‘zss
twsa| [LRwH
WB/WE
L
troto , totw
toTrs
CXXXTXXICAN
oT/oE KX
trsa | | taFH
.'."V’V.V.V’V"’"""'.""V.'."""v"’""V"" ""'
>er m L N
NO. MASK
WIOg~3 3 ."V.V.V‘V’VOV’V’VO"V‘V.V V’V‘V’V’V‘V.V.V.V’V’V.V.V .V‘V’V’V’V.V‘V’V.V.V‘V.V’V.V’V‘V‘V‘""V.v.' V.V’V.V.V’V.V‘
v || )T emoonaRenenemos O meomgR0RRRRRReoggoR
MASK
WI0g -3 HIGH-Z
{OQUTPUT)
les tem
5 - INGOOOOOOOCOOONN
> A
tshs tsanH tscc
tscu tscL
'4 y 4
o Z6 AN Aow N
taHo
QSF X MSB(CAg)
e
tsis 1 tsm
AN NNV ANANNNAAN ANNNNNNANNNNNNNNNNNANNNS \VAVAWAV, V.Y,
X e e A osrs vae KX Sath
S10g~3 HIGH-Z
(OUTPUT)
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MITSUBISHI LSIs

M5M442256),L.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer (to Inactive Register)

twe
teosH
\ tras r
RAS \ 3 tap ‘\
tcRP treD tasH
tcas
_ 7 y
cas topn \t 2
 tase| [ tRan . lasc tean tasr
\ N A Y TR
m acirss ot ROSRRRRRRRGXH_ soones
twsr| |LAwH .
H
WEWE RO XX XXX KOAAOOOOX XXX XXX XX XX
WBIwE N R AR
totrs| | trRon
o . ’v v’V.V.V’V’VQV.V‘V.V"’V’V’V‘V"’V’V’V’V’V’V "V’V.V’V’V.V‘V.V‘V’V‘V.V‘V‘V"’"V’V.V’V’V.V‘V".V’V‘V.V.V.V.V’V’V
P1/08 Wé‘ I s O
trsr | LRFH
H
V’V‘V’V.V V.V’V.V‘V.V’V’V‘v.v’v’v‘v‘v‘v’v‘v’v’v’v v.v’v’v’v.v.v.v‘v’v’v’v’v’v.v’v.v’v.v’v’v’v‘v.v’v’v’v.v’v’vov‘v \/
e KRR XXXTNXRX

W10 R R K XK XXX KX K XK XX XK KKK KD
(INPUT) N s o
WIi0g~3 HIGH-Z
({OUTPUT)
_ ~
SE
SC
QSF Senal input/output can be asynchronously performed.
$5100-~3
{INPUT)
S100-~3
(OUTPUT)
MITSUBISHI
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M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Write Transfer Cycle {to Inactive Register) with New Mask

X
V4
[

o]
D
[

Ag~Ag

WiOp-3
(INPUT)

Wi0o~3
[OUTPUT}

SE

SC

QsF

St0g~7
{INPUT)

SI10g~7
{QUTPUT!

twe
Iosh
tRas
p -y
\R J¢ tre \
tcap trco tRsH
tcas
7/
tasa| [tran tasc| | tean tasn
)
mﬁ ROW F sam Tap ROW
ADDRESS ADDRESS ADDRESS
twsa | |tRwn,
R T A LAY Y RETXXINX
IR R RSN
totrs| | tron
tesn | | tarn
4
tws | | twn
NO MASK
X /I’V.V V.V.V’V‘V’V’V‘VOV’V’V.V’V’V‘V".V \/ v’v.v’v Vov.'.v’V’V’V’V‘V’V.V’V.V.V’V‘V.V’V" V’V’V‘V‘V‘V’V‘V’V’Vovov \/
I o o s
MASK
HIGH-Z

Senal tnput/output can be asynchronously performed.

4—74

MITSUBISHI
ELECTRIC



MITSUBISHI LSIs

M5M442256),1L.-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Serial Write Cycle (SC Toggling, SE = L)

tsce tswH
tsws tsoL
— 4 r
s¢ / tscH \ [ \
tsca
s
QSF HorlL
~
(tsisf [tsi tais| [tsm
S100~3 v’v.v’v.v v‘v.v.v‘v’v‘ ' INPUT "I v’v’v’v.vov’v‘v.v’v‘\\ ' INPUT ‘v.v.v’v‘v.v.v’v.v.v’.v‘v’v.v’v.v’v’v.v.v.v’v.v.v’v
tveuT) SORKEROOOO oara IROOAAXINOARN  oara ARRERNASORRKRRRNA
SI0p~3 HIGH-Z
{OUTPUT)
Serial Write Cycle (SE control)
tswH

St \ 7 tsop \: /

tswis LswiH tsws
S" N L

tsca
QSF HorL XL
L
tsis| [tsim tais| | tsm tsis| [ tsin
~3 OOOOONE LOOONF R

wr o R ?M& o S 1 R
S100~3 HIGH-Z
(OUTPUT)
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M5M442256),L-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Serial Read Cycle

tsor tsoe
_ '3 — 'S
s / A Vi
tsce
] '
5 _\____/ A JZTJ
L sch tscL
QsF HarL
tsze tsoa tsca
S510g~3 N
{INPUT) 4
tsoz tsoo tsom tsoz
j—a] '——-l
S100~3 ouTPUT X f outeut m oueut
{OUTPUT) DATA o} >
Ballall 4
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4—-76 ELECTRIC




