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MITSUBISHI LSis

M5M482128)-8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

DESCRIPTION
The Mitsubishi M56M482128J is a high speed 1048576-bit
Dual Port Dynamic Memory equipped with a 128K x 8

PIN CONFIGURATION (TOP VIEW)

SERIAL
Dynamic RAM Port and a 256 x 8 Serial Read/Write Port. CONTROL  sc —[T] hdl @] Vs
The use of triple-layer polysilicon CMOS process combined s10g «[Z] [39] ++ s107 SERIAL
with silicide technology and a single transistor dynamic S|§|F;|UAT'7 s10; «{3] 38] «» S10g | \NPUT
storage cell provide both high circuit density and low power OUTPUT | S102 «= 4] 37} «» S105 | OUTPUT
issipation. S10;3 «= 5] 36] «» s10
d|ss|pat|9n . ) o TATRANSFERIW/6%A‘_6' = 3_54 SERIAL
The Serial Read/Write Ports are connected to an internal  ouTPUT ENABLE L ) ENABLE
2,048 bit Data Register through a 256 x 8 Serial Input/ WRITE MASK r’v:g" = 4]+ x'g’ INPUT
o - & 3]« Wi
Output Control circuit and can be serially readout or DATA INPUT/~W|O1 = Z % W|06 WRITE MASK
- L OUTPU - @ -
written in with a clock rate of up to 33MHz. T w102 3 2 & WIOS OUTPUT
. - 3 [10] s - a
All reads and writes are done relative to the RAM array, Voo [0 2 5 v
. L pe el ss52
thus Data transfer from the RAM array to the Data Register e WB/WE [12] 2 3]« DgF INPUT SPECIAL
is referred to as a Read Transfer, while Data Transfer from  |enasteweuT NG 53] c T
D R . - - — — — COLUMN ADDRE!
the Data Register to the RAM array is referred to as a Write 2%3;’?5:3? FAS —[1e] [27] - GAS sraoee ineut
Transfer. NC (18] [26] - QSF ourPuT sERIAL
m e ] FUNCTION
As —[16 25)
FEATURES - o
ADDRESS | As — U171} 28] — A,
IN 78]
HAS | Random | Serial |ghandem | Serial PUTS 1 a5 — 18] 23] — Az ADDRESS
" Read/Write|Read/Write| Ag — |19 22] INPUTS
Access |[Read/Write|  Read a ] A3
Type name © Cycle Time|Cycle Ti Ve Supply [Vec Supply| —
Time (Cveie T yele 1imel Turrent | Current Veer 120] 21— Ay
(s) | (o) ns) (mA) (mA)
M5M482128U-8 80ns| 160ns 30ns 80mA 60mA Outline 40POK (400 mi_l 28 pin $0J)
M5M482128U-10 [ 100ns| 190ns 30ns 70mA S0mA NC: NO CONNECTION
M5M482128U-12 | 120ns| 220ns 40ns 60mA 40 mA

® Dual Port Architecture
RAM Port: 128K-word x 8-bit
Serial Port: 256 word x 8-bit
e 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/VTR, Videotex, Teletext,
Video printer, High Speed data transmission systems.
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MITSUBISHI LSIs

M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

BLOCK DIAGRAM
[ 8
i [——— CoLUMN DECODER ] DATA . Wo/100 | wRITE
— bl MASK/DATA
Ao o e
A « SENSE AMP. & BUFFER '
A & 1/0 CONTROL J W;/107 | /OUTPUTS
N £ J « 256 x 8 COLUMNS (A-PORT)
3 @ [ E: COLOR
ADDRESS | As 2™ e REGISTER | |
INPUTS ] As w a ~
| Ag o z ) WRITE
a 3 1M MEMORY ARRAY MASK
A < 2 = REGISTER
Asg _J < ‘
DATA DATA
EGISTER-1] {REGISTER -2 8
X SERIAL S10p
ADDJRE’SS SERIAL SERIAL 1o : | SERIAL
POINTER SELECTOR 1| |sELECTOR 2 BUFFER o oo o
1,2
' “"—"Q S1% | (g-poRT)
ROW ADDRESS : |
STROBE INPUT RAS Veo(SV)
COLUMN ADDRESS o= ¢
STROBE INPUT CAS Vss(0V)
WRITE-PER-BITWRITE WR /INE
ENABLE INPUT WB/WE TIMING |
DATA TRANSFER/OUTPUT NT/AE
e /ouTRUT BT/ O GENERATOR
SERIAL CONTROL INPUT SC
SERIAL ENABLE INPUT SE k
INPUT SPECIAL DSF
FUNCTION
QsF
OUTPUT SPECIAL FUNCTION
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MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

PIN DESCRIPTION

Pin Name Function
1t is used as a clock which latches the row address {Ag ~ Asg) to select the word line. It also latches the mask
RAS :’KN(?;V:IJTADDRESS STROBE data for Write-per-bit, Flash write and Split write transfer functions when the WB level is low. CAS before
RAS refresh mode is activated when preceeded by CAS falling low.
CAS COLUMN ADDRESS It is used as a clock which latches the column address (Ag ~ Ase) 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 M5M482128 utilizes an address multiplex method for selecting one word among the 128K-word memory
Ag—~Asg ADDRESS INPUT cells. 9 row addresses and 8 column addresses are latched by the RAS and CAS falling edge. in the data
transfer cycle, this address input is also combined with the serial access start address. (TAP}
o WRITE-PER-BIT /WRITE When the W_B/WE level is low at the RAS falling edge Write-per-bit (RAM write with mask), Write transfer
WB/WE ENABLE INPUT with MASK or Flash write with MASK cycle is selected. When it is high, normal read/write, Read transfer
or Load color register cycle is selected. This clock also controls ecarly/late write mode at the CAS falling edge.
When the DT/ OE level is low at the RAS falling edge, the data transfer cycle is selected and when it is high,
DT/0E ESXQLEHIAN’;?;EH /0uTPUT RAM read/write cycle, Load cotor register cycle or Flash write cycle is activated according to the WB/WE
and DSF combination. In the RAM read cycle, it enables the data output (RAM port).
These are the data input/output pins to the RAM. During RAM write-per-bit cycle, Split write transfer cycle
* WRITE MASK /DATA or Flash write cycle, high data input at the RAS falling edge enables the selected-bit {row) for write operation.
WIOn = e ! 2
INPUT/OUTPUT In the write cycle, the data is latched at the falling edge of the CAS or the WB/WE input, whichever is the
later.
All serial access is initiated from the SC clock rising edge. In the serial read cycle, the output data is held until
sc SERIAL CONTROL INPUT the next clock rise. Also in the serial write cycle, the data is latched at the SC clock rising edge.
SI10n* SERIAL INPUT/OUTPUT 256 x 8 word serial data input/output pins.
== This enables the serial input/foutput. In the write transfer cycle when SE is high at the RAS falling edge,
SE SERIAL ENABLE INPUT Pseudo 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
DSF INPUT SPECIAL FUNCTION register. When it is set low, the device works as a basic dual-port memory except for the Normal write transfer
cycle masking mode.
QSE OUTPUT SPECIAL Output indicating the serial data selector status.

FUNCTION

Note®: n=0~7.
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MITSUBISH! LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

128Kx8 Truth Table

AS falli ! CAS falli Register
Code R alling edge AS falling edge Write et egi
-mnemo | ___IDT, |[W = e mask aster Write mask
e |CAS| DSF| BE |Adar {WIOnWB/WE|DSF |Addr [WIOn| op. | ©P Color
QE! "WE temporary | persistant
o 0 ] 0 0 — et - — - - - — — — — — | None use
ption
0 i 0 1 - -l = =1=1=1=- — — - — — |cBR
o | o |1 ol - —=-|-1-]1=-1-1-
' CBR —_ — — — — |CBR
o | o |1 Tt=1=1=1=-1-1-1-
o | 1 0 (o I e e B I I
CBR — —_ — - — |C.B.R
o | 1 0 t -1 =t =l=1=1-1=-
o |1 1 o | —| =] —=]—|=-|—-1|-
CBR — — — — — |CB.R
o 1 1 1 - =] -1—-1-|-1-
0 — - J—

Mwy/ | 1 0 0 0 /' %c wmi 0 |TAP Yes _ Load use _ __ | Wr. transfer (SE=0)
PWT | 1 0 i) 0 % Row. [wmi| — 1 |TAap| — |Perrowi Pseudo write transfer (SE=1)
SWT 1 0 0 1 — |Row|WMi1} — O |TAP| — |ves _ Load use _ __ | Split write transfer with

1 o | o | 1 | — |RowjwMi| — | 1 |TAP| — [Perrow new mask
1 0 1 0 ~ { Row| — - 0 |TAP| —
RT p p ] 0 a AP — — - — — | Read transfer
— ow| — - 1 -
1 0 1 1 — | Row| — — { -0 |TAP| —
SRT p ; T — — — — — | Split read transfer
1 1 — | Row| — - 1 AP| —
RWNM| 1 1 0 0 — | Row|wM1|*E/L| O Col. [DQin} Yes —_— Load use - — | RAM write with new mask
BWNM{ 1 1 0 0 — | Row|WM1i| — 1 Col. | Sel. Yes —_ Load use —_ Use | Block write with new mask
1 1 0 1 — | Row|WM1| — 0 — — | Yes
FWT 5 per row — Load use — — | Flash write with new mask
1 1 1 — | Row|WM1| — 1 —_— —
RwW 1 1 1 0 — | Row| — |*E/L| 0 |Col. [DQin —_ —_— — — — | Read/Write
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 | — I*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 fiash

write cycle. COLUMN ———>
ROW
| ===

I

* 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.
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MITSUBISHI LSis

M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write Timing Description

—

FAS AN A T\ I
CAS H \L [ o \ [ - \ -
wwe W [ [\l S L/ .
DT/OE H j B \ » \ ‘7-_
s T T\ EER 7
wen YD 60000 T 19509030800 0 D 000000DDNSES)

won - SRR ooronYSRRRRRRAXARY =~ XERACRRAKRRROON s - XXARAXARRALI

LOAD COLOR
CYCLE

FLASH WRITE

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
127

FLASH WRITE
CYCLE

255

0
[ POINTER

J

| POINTER

{

SAM

]

]

t

[ sam
1

A-L

A
B
C

B-L

A-U
B-U

MEMORY
BLOCK

3

1

127

100 BIT LOWER

UPPER

>
[

LOWER

I
DISPLAY

Pointer Path

At Normal read transfer cycle

1. Transfer the data from RAM to SAM, and set the SAM | pp—

start address among 256.
2. Start the Serial Read cycle.

3. Serial Read from Lower to Upper/Upper to Lower.
{The pointer of the Lower/Upper SAM will be auto-
matically cleared to address 0/128 after over-carried) r——-

This Materi al

MITSUBISHI
ELECTRIC

Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

At Split and read transfer cycle

1.

2.

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

The data is transfered between the 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 is transfered to the
idle half of the SAM automatically. (Column A, is
ignored.) I ]!
. QSF indicates the busy SAM. ,-)[ S - r>l ®
(Lower Half SAM is busy: 0, . S i H
Upper Half SAM is busy: 1)
. Serial Read can be performed asynchronously during @; SAM START ADDRESS
RAM cycle and Split transfer cycle.
e J) )
s T TN N i
3 Il 31
oxs L W e (W |/t
DSF hY N /-_\ h) \ . ) / \ Il
W ALY w "W
QSF 2 / 2

INITIAL SPLIT SPLIT SPLIT
NORMAL TRANSFER TRANSFER TRANSFER
TRANSFER (TO UPPER} (TO LOWER) (TO UPPER)
tOWER READ UPPER READ LOWER READ
i
LOWER UPPER ! INITIAL TRANSFER
\ )l SPLIT TRANSFER (TO UP)
o,*k*._....__. —_——— e ——
ROW A ]
[ i______\_______f TO LOWER
& i
———————————— TO UPPER
TIMEL oW 8 )
&).____________j TO LOWER
ROW C gl
o 127 128 255

SERIAL REGISTER

This Materia

4—82

MITSUBISHI

ELECTRIC

Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

MSM482128)-8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer Timing Description

Ao—~As'

DSF

SC

QSF

SI0p~7

RAM > SAM -
RAM - SAM TRANSFER & START| RM CYCLE (LOWER) RM CYCLE SPLIT TRANSFER RM CYCLE
+ (NORMAL READ TRANSFER) {RAM) SPLIT TRANSFER (RAM) (RAM)
- r b —\ ,‘ - — —-
o
\ / 0 o ] 2 —
4 ¥ i 3 ?
30y EC XXX
X e, 06—
p — s {t 0 R
_/ \ ) Jh I \ ) )L [ L )
Y u A W L{9
1\ - e !3 s L/ R
Lscsr(R) tscuRr (R) tscsr(m)
I 2 L Y )Y L e
ALY w0 ALY
_\ o l I )) I \ ' JL ) l \ ).
(¢ 1{y {4 W ALy
30ns
\ 3 iy b)Y ) I )L
1 13 U 1y (3
LAST| LAST
: I FIRST LAST-1 : FIRST
7 r ol e LOWER SAM
! QSF=A;(MsB) | [ UPPER SAM | y; WORKING 3 /
WORKING _,I_ u i
tsco

tDTQ

A A+1

B B+1B+2

L—>D/—\TA FROM ADDRESS A

SEE ANOTHER EXPLANATION
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MITSUBISHI LSis

M5M482128)-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 A CYCLE TRANSFER RMW CYCLE TRANSFER RM CYCLE
(RAM) . (RAM) (RAM)
| , (LOWER]) " M (UPPER)
AAS —\ [ ¢ 1 mls {8
I — ¢ 1t s e —
CAS H ) / !/ —
i 0 s l U
Ao~As ReF . rowX)(e ) | D O -
iy :} {& l\
L \ l.(, ‘u I t by
— — 143 As i
B/WE VAR 2 w\ / Yl % I
i ALY ALY W W
— 2 2 e
DT/0E L \ ! T\ ¢ ?r\' f
. . 4 4 4 #
W
DSF -\ VAR w1 \ Y J \ )
Ly =t AL W W
tscsrw) t SCHA (W) | tscsrw)
SE ; H N )l e I )1
A%l AW I L1y 144 W
l I LAST
A+1 A+2 LASTI 30ns IB
sC A
(]
]
! FIRST LAST!  FIRST i FIRST
1
!
QsF 1 N | UPPER \_ LoweR
toro |'
SI0g~7 _——————— =) A
SERIAL IN SEE ANOTHER EXPLANATION
MITSUBISHI
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MITSUBISHI LSis

M5M482128)-8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer Inhibit Timing Description

)L

[ L 144
RAS / )R
2
{
5T/0E 1 \
INHIBIT SPLIT READ TRANSFER CYCLE
LscHR (R) UsCSR(R)
30ns tscc tsce
se t_\_/l—_\_/f__\_
254 . 255
2e LAST- 127 LAST FIRST FIRST +1
Isco
254 255
X
126 127
~ Split Write Transfer Inhibit Timing Description
JA
N A 7(
RAS / \
INHIBIT SPLIT WRITE TRANSFER CYCLE
TscHR (W)
tscsrw)
30ns 30ns
1 tsce tsce tsce
6 [_\__jf—'\_/‘_\—
254 255
135 LAST -1 127 LAST FIRST FIRST +1
tsca
254 255
QSF
126 127
MITSUBISHI
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MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

QSF Timing Description
Serial-In 127 N

sc ’ j\\
N
R ~

QACOOCXXXX) NNNNN
SIN SIN [ ] ‘ SINI{N)
“0 ONNNN' NNO NNN
tsca \
255 ’|
QSF N
127
Serial-Out
255
127 N
N
SC ; N ~
N\, ~
~ \\\
tsca S~
N N\
~
255
N Sout [ ] Sout(N
Sout o 127 (N)
isca N
255
QSF N
127 -
Data transfer mode SIO mode SAM TAP Data transfer QSF set

Normal read transfer Output Col. (Ag—~A7) RAM—>SAM A7

Normal write transfer Input Col. (Ag~ A7) SAM—>RAM Az

Pseudo write transfer Input Col.(Ag~A7) — A7

Split read transfer Not effect Col. (Ap~ Ag) RAM—>SAM *1 -

Split write transfer Not effect Col. (Ag—~Ag) SAM—RAM *1 -
% 1: If QSF = 0 then the upper half data (128 ~ 255) is transfered.

I1f QSF = 1 then the lower haif data (0~ 127) 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,~CA,) at one time. The DQo-~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.

N
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M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

256 COL. (64 Y-BLOCK)

Y (CA2~CA7)

COLOR DATA FOR EACH 1/0

]
O
(|}
B O
512 ROW Du WRITE-PER BIT
X o 0 [ Q-7 AT RAS FALLING)
\ /
1
l
L

4 BIT-COLUMNS 1

SELECTIVE COL. WRITE 1

(DQo~s AT TAS FALLING) 1

Block Write Timing Description
_ - \_
RAS \ /
w T \ Pt
. V. VAVAVAYAVAVAVAV VAVAVAVAVAWAVAVAVAVAVAVAVAVAY
o TR o meomes RN [+ RN
omoe W R XK
e 0N A Rt
/100 WRITE —
e - e NN
W/100~7 Hi-Z
(oum

*1: H; No mask
L. Write per bit operation
*2: H; Write enable (No mask)
L; Disable (mask}

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

Only when WB/WE is low at RAS falling edge

*4: Select W/IO,; CAg=0,CA;=0
W/I0,; CAg=1,CA,=0
W/10,; CAg=0,CA,=1
W/i0;; CAg=1,CA;=1

H; Write enable (no mask)
L; Disable (mask)

MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

COL. BLOCK

¥-BLOCK ,, 63-BLOCK
0 N )
u T 1 T W

sil— — :z
SEL.O SEL.1 SEL. 2 SEL.3
CAg=0 CAg=1 CAg=0 CAp=1
" CA1=0 CA=0 CA=1 CAy=1

Ao, A, and W/I0,._, 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/i0——>

W/10 ——>

W/103 ——>
W/104—>
W/105 ——>
W/10g——>
W/107 —>

LIITTTTT

4-BIT-COLUMNS

MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

v [ RRRRE o [l [FRBR I [ PR 1 I “
I Bl Bphphp ! Gl Rxpp LRl bixp Popl o xIx]x]x |
i [l PR R xdxDb Uop] pxxa bRl XxIx[x !
(R ) S vy ) I 51 I 1 A LR [Rx[x]m Pl dxx]x “
I pl Rphbhp | Al [P ' 0l X[ bl e _
1 [ Ppph Pl pxIxb Vbl pixxp rof o x[xdx]x “
[ W [RRRE T (51 O 1 FA 1 ¥ I T I Vol [xIx]xix “
m ] [RlR[H]H ! B [RIx]H]H m R [RIx]x[H m H o xIx[xIx m
| ! | | 1
" 'L 103138 | €'l 193738 ! €0 193135 | "
1’1."‘1‘1’1‘1‘(‘1’1’4‘1‘(’1’1’1’4‘1‘4’1‘1‘1‘1’1’4‘1‘i‘1‘1’1’4‘4’1’1’1’1‘1’1‘(’(‘1’4‘4 H 9
04’<‘1‘<0&1‘10<’101‘104’101‘104’1‘401010<’<’4’4’4"4’1“1’1“04’1‘1’1‘1‘1“&1’4’1“ H % - é
KX XXX XXX O] B 1 OO0
CORXRKCOCRIK SO 00O COTOTOTCoZo oot NN GO 0.0

|

I

]

R00000CQXX] w100 | mow

ROOOOXXXY nwn00 | moy

POOOXY oo |

mou JOOOKOOOOKXXAXXX] 438

|

ASVW LNOHLIM

370AD 3LIHM 0018

i

|

ASVIN HLIM
370AD ILIEM %2018

JSVIN LNOHLIM
310A0 LM %2078

||

370A2 '93d €000 Avol

4—89

X[X | XXX |x]|X|X
XX [xX|X[X]|X|X]|X
XX [X[|X|X|X[X]}|X
XX [X]|X|X|X|X}|X

I EIEIEIES)

LOI/M

%01/M

SOI/M

YoI/M

£01/M

201/M

‘ol/m
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1048576-BIT DUAL-PORT DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage ' —1~7 v
V) Input voltage With respect to Vgg —1~7 \
Vo Output voltage —-1~7 A\
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 °C
Tstg Storage temperature —65~150 °c
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted) (Note 1)
Limits
Symbol Parameter Unit
Min Norm Max
Vee Supply voltage 4.5 5 5.5 A\
Vss Supply voltage 0 0 o A\
ViH High-level input 2.4 6.5 \Z
ViL Low-level input —1.0 0.8 \"
Note 1: All voltage values are with respect to Vsg.
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VOH (R) High level output (RAM port} loH(R) = —1mA 2.4 Vee v
VoL (R) Low level output {RAM port) loL(r) =2.1mA 0 0.4 v
VoL (R High level output (Serial Ig port) loH(s) =—1mA 2.4 Vee v
VoL(s) Low tevel output (Serial | port) loL(s) =2.1mA 0 0.4 Y
loz Off-state output current Q Floating 0< Vout<Vgg —10 10 A
Iy Input current 0<Vin<Vcc -10 10 1A
CAPACITANCE (Ta=25C, f=1MHz, Vj=25mVnrs)
Limits
Symbol Pin name Test conditions Unit
Min Typ Max
Cino RAS, CAS, WB/WE,sc,SE,DT/0E,DSF 8 pF
Cint Ag—~Ag Vi=Vss, f=1MHz, V|=25mVrms ‘8 pF
Co WIOg~WI07, SI0g~SI07, QSF 10 pF
MITSUBISHI
4—90 ELECTRIC
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1048576-BIT DUAL-PORT DYNAMIC RAM

ELECTRICAL CHARACTER|ST|CS (Ta=0~70"C, Voo =5V +10%, Vss =0V, unless otherwise noted ) (Note 3)

Limits
Parameter .
Symbol M5M482128-8 | M5M482128- 10 | M5M482128-12 Unit
RAM port SAM port Max Max Max
lect Random R/W cycle RAS/CAS cycling, tgc = trc (min) Standby (SC=ViL) 80 70 60 mA
Icoz Standby RAS = V), CAS = Vyyy, Doyt = Hi-Z (sC=vi) 5 5 5 mA
tces RAS only refresh cycle RAS = cycling, CAS = Vi, tre = min (sC=V) 80 70 60 mA
lcca Page mode cycle RAS = V), CAS = cycling, tpc = min (sc=v\) 70 60 50 mA
lecs CAS before RAS refresh tre = tpe {min) (sC=V,) 80 70 60 mA
ices Data transfer cycle tpc = tac (min} (sC=V) 80 70 60 mA
lcor Randam R/ cycle RAS/CAS cycling, trc = tre (min} Active (t goc=min) 140 120 100 mA
lccs Standby RAS = Vyy, CAS = Vyy, Doyt = Hi-Z t scc=min) 60 50 40 mA
lces RAS only refresh cycle RAS = cycling, CAS = Vi, tae = min t scc=min) 140 120 100 mA
tccio Page mode cycle RAS = V|, CAS = cycling, tgc = min t sce=min) 130 110 90 mA
loc1t TAS before RAS refresh trc = tre Min @t scc=min) 140 120 100 mA
lcc1z Data transfer cycle tgc = trc (Min} t scc =min) 140 120 100 mA
Note 3: lcc is obtained with the output open.
4 1f Vi 2 Ve x 0.9and Vi < 0.6V.
Then lgc2 £2.0mA. (DSF, SE and S10p ~ SI0, must be stable in high or low level.)
SWITCH CHARACTERISTICS (Ta=0~70°C, Vec =5V £10%, Vss =0V, unless otherwise noted)
Limits
Symboi - Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
toac Access time from CAS (Note 6, 7) 25 30 40 ns
trac Access time from RAS {Note 6, 8) 80 100 120 ns
tcaa Column address access time {Note 6,9) 40 50 60 ns
tcpa Access time from CAS precharge {Note 6, 10) 45 55 65 ns
toEA Access time from OE {Note 6} 25 30 35 ns
teLz Output low impedance time from CAS low {Note 6} 5 5 5 ns
toFF 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 0 30 ns
tsca Access time from SC high (Note 6-S} 30 30 40 ns
tsoa Access time from SE low {Note 6-S) 0 25 ] 25 0 35 ns
tsoz Output disable time after SE high {Note 11} 0 20 0 20 0 25 ns
tsoH Serial outut hold time after SC high 5 5 5 ns
tsoo Delay time SE low to serial setup {Note 6-S) 15 15 25 ns
Note 6: An initial pause of 500ps is required after power-up followed by any 8 RAS or RAS/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 RAG/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 50pF.
6-S: Measured with a load circuit equivalent to 1TTL loads and 30pF.
7: Assume that tRcD (max) S tRCD @nd tRAD(max) 2 TRAD-
8: Assume that trep S tRCD(max) and TRAD £ tRAD (max)-
9: Assume that taco — t RAD S ICAA(max) ~ ICAC(max) and tRCD 2 tRCD(max)-
10: Assume that tep € tep(max) @nd tasc 2 tASCimax)-
11: tOFF(max). 1S0Z(max) 83nd TOEZ(max) define the time at which the output achieves the high impedance state {lloutl £ 10§A) and are not reference to

VOoH{min) ©F VOL(max)-
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Read, Write, Refresh, Read/Write Transfer, Flash Write,
Load Color and Fast Page Cycles

Limits
Symbol Parameter M5M482128-8 | M5M482128-10 M5M482128-12 Unit
Min Max Min Max Min Max

tRer Refresh cycle time 8 8 8 ms
trp RAS high puise width 70 80 90 ns
trco Delay time RAS low to CAS tow (Note 14) 30 55 30 70 30 85 ns
tcrp Delay time CAS high to RAS low {Note 15) 10 10 10 ns
teen CAS high pulse width {Note 16) 35 35 35 ns
trRAD - Column address delay time from RAS (Note 17) 20 40 20 50 20 60 ns
tasr Row address setup time before RAS 0 0 0 ns
tasc Column address setup time before CAS {Note 18) 5 10 5 15 5 20 ns
traH Row address hold time after RAS 15 15 15 ns
1 c,\g Column address hold time after CAS low 20 20 20 ns
tr Transition time {Note 19) 3 35 3 35 3 35 ns
twsn WB/WE setup time before RAS 0 0 0 ns
trRwH WB/WE hold time after RAS 15 15 15 ns
tpTRs DT/OE setup time before RAS . 0 0 0 ns
toTrRH DT/OE hotd time after RAS 15 15 15 ns
tesr DSF setup time before RAS 0 0 [ ns
tREH DSF hold time after RAS 15 15 15 ns
tesc DSF setup time before CAS 0 0 0 ns
terH 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 tt = 5ns.
13: ViH(min) and Vi (max) are reference levels for measuring timing of input signals.
14: trco(max) is specified as a reference point only.
1f trcp is less than tRCD (max), access time is trac.
If trep is greater than tRCD (max). access time is defined as tcac and tcaa as shown in notes 7, 9.
15: tcre requirement is applicabie for all RAS/CAS cycles.
16: tepn(min) is specified as Iepn (min) = tRCD(min) *+ tCRPImin) except for tep of fast page mode cycle.
17: tgAD(max) is specified as a reference point only.
If tRAD = tRAD (max). access time is assumed by tcaa for read cycle.
18: tasc(max) is specified as a reference point only of address access time.
19: ty is measured between V |y (min) and V| {max).

MITSUBISHI
4—92 ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 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 TAS low pulse width 25 10000 30 10000 35 10000 ns
tosH TAS hold time after RAS 80 00 120 ns
tRsH RAS hotd time after CAS 25 30 35 ns
trecs Read setup time before CAS. 1] 0 0 ns
tacH Read hold time after CAS high (Note 20) 0 0 0 ns
tRRH Read hold time after RAS high (Note 20} 10 10 10 ns
tRAL Column address to RAS setup time 40 ) 50 60 ns
trrPc Precharge to CAS active time 0 0 1] ns
th(cLoe) | OE hold time after CAS low 25 30 35 ns
th(aLoe) | OE hold time after RAS low 80 100 120 ns
fpoEL Delay time date to OE low 1} ] 0 ns
toEHD Delay time OE high to Data 15 20 25 ns
th(oecH) | CAS hold time after OF low 25 30 35 ns
th(oere) | RAS hold time after OE low 25 30 35 ns
Note 20: Either trcy or trRrH Must be satisfied for a read cycle.
Write Cycle (Eary Write and Delayed Write)
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 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
tcas CAS low pulse width 25 | 10000 30 | 10000 35 10000 ns
tosH 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
twcH Write hold time after CAS 15 20 25 ns
towe CAS hold time after write 20 25 30 ns
tRwL RAS hold time after write 20 25 30 ns
twp Write pulse width 15 20 25 ns
tosc Data setup time before CAS 0 ¢ 0 ns
tpsw Data setup time before write (] 0 0 ns
toHe Data hold time after CAS 25 30 35 ns
tonw Data hold time after write 20 25 30 ns
toeHD Delay time OE high to data 25 30 - 35 ns
th(woe) | OF hold time after write 20 25 30 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
_ Min Max Min Max Min Max

tawe Read write/reéad modify write cycle time (Note21) | 205 245 285 ns
tras RAS low pulse width - 125 | 10000 155 | 10000 185 | 10000 ns
tcas CAS low pulse width 70. | 10000 85 | 10000 | 100 | 10000 ns
tosH CAS hold time after RAS . 125 155 185 ns
trsH RAS hold time after CAS 70 85 100 ns
tres Read setup time before CAS 0 (] 0 ns
towp Delay time. CAS to write (Note 22) a5 55 65 ns
trwD Delay time. RAS to write {Note 22) 100 125 150 ns
towL CAS hold time after write 20 25 30 ’ ns
tRwL RAS hold time after write 20 25 30 . ns
twp Write puise width 15 20 25 ns
tosw Data setup time before write 0 0 1] ns
tonw Data hold time after write 20 25 30 . ns
tawp Delay time address to write {Note 22} 60 5 90 ns
th(cLog) | OE hold time after CAS 25 30 35 ns
th(RLOE) | OE hold time after RAS 80 100 120 ns
tpooeL Delay time. Data to OE low 0 0 [i] ns
tpeHD Delay time. OF high to data 15 20 25 ns
th (woE) OE hold time after write low 15 20 25 ns

Note 21: tpwc is specified as tawC(min) = TRAC(max) * tOEHD (min) * TAWL(min) + tAP(min) + 41T,
22: twcs. towp . tawp and tawp are specified as reference points only.
If twes 2 twes(min) the cycle is an early write cycle and the WIO pins will remain high impedance throughout the entire cycle. If towp 2 towo(min),
tRWD 2 tRWD (min) and tRWD 2 tAWD (min). the cycle is a read-modify-write cycle and the WO 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 ViH) is indeterminate.

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

! Limits
Symbol 7 Parameter * M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tpc Read, write cycle time 50 60 70 ns
trwpc - | Read, writefread modify write cycle time 100 115 135 ns
tRas RAS low pulse 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 15 10 - 20 15 25 ns
tAsH RAS hold time after CAS ) 25 © 30 35 ns

Note 23: tcp{max) is specified as a reference point only. If tcp(max) < tcp. access time is assumed by tcac.

CAS before RAS Refresh Cycle (Note 24)

Limits
Symbol Parameter ; M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tesm ‘CAS setup time for CAS before RAS refresh ' 10 10 10 ns
tonr CAS hold time for CAS before RAS refresh 30 35 40 ns
“tRPc Precharge to CAS active time 0 0 0 ns

Note 24: Eight of more CAS before RAS cycl is nesessary for proper operation of CAS before RAS refresh mode.
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Normal Read/Write/Pseudo Write Transfer

Limits
Symbol Parameter M5M482128-8 | M5M482128- 10 | M5M482128-12 Unit
Min Max Min Max Min Max
tron * BT/OE low hold time after RAS 70 80 30 ns
tRsD Delay time RAS to SC 90 105 120 ns
tasD Delay time address to SC 55 60 65 ns
tcso Delay time CAS 10 SC 50 55 60 ns
t spH SC hold time after DT 15 15 20 ns
tra Delay time RAS to QSF 105 125 140 ns
taq Delay time address to QSF 70 80 85 ns
tca Delay time CAS to QSF 75 85 90 ns
tpTo Delay time DT to QSF 30 35 40 ns
tbTsR BT high setup time before RAS high {Note 25) 0 0 0 ns
totw BT 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 BAS low to serial input delay time (Serial-in = Serial-out) 20 20 20 ns
tRLZ RAS to serial output delay time (Serial-in = Serial-out) 25 25 25 ns
tsks SC setup time before RAS low 30 35 40 ns
tsoz Serial output turn-off delay from RAS (Serial-out = Serial-in} 10 50 10 50 10 60 ns
tsop RAS to serial input delay time (Serial-out + Serial-in} 50 50 60 ns
* |f tacp = 700s, tRDH(min) is 15ns.
RAS Control Read/Write/Pseudo Write Transfer
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max

troTD DT hold time after RAS high (Note 25} 0 0 1] ns
tspH SC hold time after RAS= high 20 20 25 ns
totw BT high pulse width 20 25 30 ns
tRHO Delay time RAS high to QSF 30 30 40 ns
tszsr Delay time data to RAS high 0 0 0 ns
tRHZ RAS high to serial output delay time (Serial-in - Serial-out) 5 5 5 ns

Note 25: tapTD(min) 3Nd DTSR (min) 3re specified as a reference point only.

If taoTD = tROTD(min). the cycle is RAS control transfer cycle.
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Split Read/Write Transfer Cycle
Limits
" Symbol . Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tsosr(w) | SCsetup time to RAS at split write transfer cycle 30 30 40 ns
tscHR(w) | SC hold time from AAS at split write transfer cycle =g 550 *t_s‘%c ns
tscsr(R) |. SC setup time to RAS at split read transfer cycle 0 0 /] ns
tscHA(R) | SC hold time from FAS at split read transfer cycle ﬁggc ’ _2'_""0 : f_t:j’c ns
Serial input/Serial Output
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
© Min Max Min Max Min Max
tsscr) | SCclock cycte time (Serial Read) 30 320 40 ns
tscow) SC clock cycte time {Serial Write) 30 40 40 ns
tscH SC high pulse width 10 10 15 ns
tscL 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 SC high 20 20 30 ns
tsis Serial input data setup time before SC high 0 ’ o 13 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 SE enable setup time before SC high 10 : 10 ‘ 10 ns
tsco Delay time SC to QSF 30 30 40 ns
Read Time Read Transfer
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tROH DT hold time after RAS 70 | 8s 100 ns
teon DT hold time after CAS 30 35 . 40 ns
t ADH DT hold time after address 35 40 45 ns
tspo Delay time SC to DT 20 20 25 ns
tspoH SC hold time after DT 30 30 35 ns
toto Delay time BT to QSF {Note 25) 30 30 | 40 ns
troTD DT hold time after RAS high 0 ] 0 ns
tsrp Delay time SC to RAS high {Note 25) 15 15 20 ns
tsprh SC hold time after RAS high {Note 25) 35 35 40 ns
tRHO Delay time RAS high to QSF . (Note 25) 30 30 40 ns
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Switching Measurement Condition

3V
Z.AVK.
0.8v ov

1. Input reference point

FROM Vi

ALL TIMING SPEC.'S
ARE DEFINED FROM Vi

2.4v
RANDOM PORT
0.av
2.0V
SERIAL PORT
SF
a 0.8V

FOR 'SWITCHING MEASUREMENT
DC LEVEL OF OUTPUT IS Vou =24V, VoL =04V

3. Load condition
v

.l%m

RANDOM PORT wi01 O T
ISlJpF iﬁz
\"
rl %n,
SERIAL PORT S10i O—
QosF _L30p,_-
‘|W- ¥
V=Von+Ri -+ iy V=VoL+Ri1-. iL Ry= VoH (VY —Vor) —Vor (V—Von)
. Vou* loL—Vor* }
Von=(iu—Ion) - Rz VoL = (iL—loL) - Rz OH - foL™ VoL " 1o
When V=5V, Ri=1838Q, R;=994Q Rp= Von-* R
(V—VoH) —loH* R1
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TIMING DIAGRAMS
Normal Read Cycle

tRe
tosH
tras
R
RAS X( Z t e \
tere tAco LRsH
tcas
- p
CAS Z
tern K 7
trap trac
tasr | [tRan, tasc tcan tasn
A A ROW £ column ROW
0™ A8 . ADDRESS i ADDRESS ADDRESS
|
tres t AgH
t RRH .A’A’A’A’A‘A’A’A’A TAYA A‘A
) th(RLOE)
th(cLoE)
th(oecH
DT/0E
tpTRs| |loTRH] -
th (0ERH)
trsr | [tRFH tresi [tern
DSF
T T
UpoeL. L oeHD
WiOg~7 Q(
{INPUT) 4
tcac toez
touz torr
WIOg~7 7 F b
(OUTPUT) \ DATA VALID
tcaa
o ~ tRac
SE
SC
QSF Serial input/output can be asynchronously performed.
Si0p~7
(INPUT}
SI0p~7
(OUTPUT)
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Normal Write Cycle (Early Write)

twe
tcsH
tRas - \
h
RAS \( the N\
tcrp v tReD tasH
tcas
— H
oAS o \ Y
 Yasr | |tRan _tasg tcan tAsr
ROW COLUMN ROW
Ao~As ADDRESS ADDRESS ADDRESS
I |
twsr| |LRWH twes t woH
—
e B ,
LoTRs t pTRH
—_ AAXX XX IOOIXX XXX KNXAXKD
5/0€ B XXX XXX XXX XXX XXX XXX RERE
trsr| |1 RFH tesc| | torn
DSF %t *L 2 L V.
tws| [twn 1 psc t oHe
NO MASK
W100—7 "V‘V‘ 'V."""V‘V‘ y X "’V."V"’V.V‘V’V‘V"’V’V’V’V’V""’V‘V"‘V’V‘V.'.V’V’V"""‘V’V’V‘
vem R MRREX e R
MASK
WIi0p~7 HIGH-Z
(QUTPUT)
s h
SC
QSF Serial input/output can be asynchronously performed.
S100~7
(INPUT)
Si10g~7
(OUTPUT) P
* Write per bit operation (new mask)
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Normal Write Cycle {Late Write)

twe
tosH
tras
-
RAS S 72 trRP \
tcrp trep LRsH
tcas
cAS _/ o ‘ St 7/
tase| |tRaH tasc| | tcan t ash
Ao A ‘ ROW Y COLUMN m ROW
0" A k ADDRESS ADDRESS ADDRESS
tRwL
twsh| |tRwWH tacs
twp
H v N
e IO || N R
*| K
towL
toras| |toTAH th(woe)
H
l '."V‘V.V "'.'.V."'.V’V‘V’V" """"'.'.V‘V"‘V""".V.V"‘
oE \
oo | OO
LFsR 1 tRFH tesc | |tern
OOCOOOAOOCOOOOOOOOOOOOOOOOYD
bsr mk m L LR KR
tws || twh toewp| Ipsw t oHw
NO MASK
- R
WiOg~7 A
et T A RN
MASK
WIOp—7 @ HIGH-Z
{OuTPUT)
— ~N
SE
sSC
QSF Serial input/output can be asynchronously performed.
S10g~7
(INPUT)
S10g~7
(OuUTPUT) J
* Write per bit operation {new mask}
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Normal Read Modify Write Cycle

tawc

tosH

tras

|

torp trep L RSH

tcas

4

3
b
[
~-

Q

h]

z

|l
a

tasr | |LRan tasc| | tcaw o tawe tasn
ROW COLUMN ROW
Ao~Asg ADDRESS ADDRESS ADDRESS
1 1 r J 1
twsn| |TRWH tewo towL
_ i~ twe
WB/WE* . S
*L 4 tawo K
tacs
totrs| [LDTAH th (woe)
th(cLoE)
— e p
DT/OE /
.
th(rLOE)
trsA| [trFH
tFsg torH
2 y.
tDS!F
L tws| Ltw tcac tog tpH
NO MASK | 1 0EHD .
WiOo~7 DATA
(INPUT) L VALD
MASK
tws | [Lwn Loan L—’tOEZ
toea
WIO0~7 £ pbata X
{OUTPUT) 3 VALID
N—
tRac

se h
SC
QSF Serial input/output can be asynchronously performed.
S100~7
(INPUT)
Si0p—~7
(OUTPUT)

* Write per bit operation (new mask}
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Fast Page Mode Read Cycle

FAST PAGE MODE FAST PAGE MODE

READ CYCLE READ CYCLE READ CYCLE |
tras
—
AAS \ tasH
- )l
tRep T(
t top tcas tRaL
CAS t
- Y ) Y — l_"? ¢ A
AS / tcpn t [ \i47
tasr| [tran  tasc| |tcaw tasc| |tcan
] ‘_-l 'V"’V‘V’VV' '(_,
ROW COLUMNRAOOXXX XX COLUM
Ao~ Asg @ DDRESS] DDRE . .’:0!’!”"‘&2‘2& DDRESS]
tres tReH
WB/WE
W tRes th(oEcL)
totrs| |toTen th(cLoE) thcLoe)
ov/oe Wﬂ ] B s
) Q&&&&&A A&RJM’
th (RLOE) ot
tesn{ {trRen Fsc lgru teso| [torn
0 OOOOOOO0
DSF 0
M & |, | i SRR
toewo | | TpoEL toeHD
CO O—Em——
{INPUT) N
teac
toea
W/100~7 Aoata \ / oaTA \ ) / DATA \
(OUTPUT) trac NVALID /' \ VALID / W \ VALID /'
RA
|
|
|
%
| MITSUBISHI
| a—102 ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

M5M482128)-8,-10,-12
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Fast Page Mode Early Write Cycle with New Mask

Py
P
1%

O
>
[

Ag—Ag

3
o
E

‘
=
\l
mi

WIOg~17
(INPUT)

WiOg—7
(OUTPUT)

FAST PAGE MODE

FAST PAGE MODE

WRITE CYCLE WRITE CYCLE WRITE CYCLE
tRas
S tRsH [
b))
¢
topr trep tcas tcp tcas
R tcas
t torn \: 7 \r k Z \L_J/—
t Iis_n’ tran  tasc :_c:]»—: tasc| [tecan tasc| |toan
ROW oL UMNRAOOOODOOOOOFCOLUMNEAXXOOOCAXXXX oL MR OOO00000000
L EWA T A N AT A IR RS M NNl
I J 1 1 '
twsh| | tAwH
twes twen twes| | twew tw‘c_s)‘ twoH
i ,, R
! ! twe I twe N twe
totrs| [tovAr o
] .
&y 4 !
trsh| |tren tesc! {torn trsc!| |torn tesc| [torH
OOCOOO00OOON)
M LN A
T v T 1 1 W
twh tone tosc| | tone tosct | towe
OOOOONX ‘\. DATA DATA
LKA, vacio vALID
MASK
HIGH-Z

Serial input/output can be asynchronously performed.
Write per bit operation mask is effective during the continuous page mode cycle.
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Fast Page Mode Late Write with New Mask

WRITE CYCLE

FAST PAGE MODE

FAST PAGE MODE

WRITE CYCLE WRITE CYCLE |
tRAsH
tRas
R trc
s N . y
0
terp tRcD toas tep tcas
0 tcas
=R h 143
CAS Z \ !
__/ topn St JZ \t 7 X 7
tasr| [tRAH tasct {tcan tasc| | tean tasc| |tcan
s OTAARARANS ATAYATAAYAVLAY, A
Ao~ Ag. m AOW m coLuMN R AXRXXXXXXX CoLGMRY ATXXXXRXX GLUMN %
DDRESS; ﬁDDHES ‘A’A’A‘A‘A’A’A‘A’A .ADDF ES! \ A‘A‘A‘A’A‘A’A X } DDRESS,
tewr towe ‘
twsh| [tRwH g RV"V_L'
. twe . twp towL
R X R
WB/WE . & \
L K )
f t U
tres tres trcs twp
toTrs| | toTRM Th (woE) th(woE)
) } Ik n "
¢
g 2 t
h(woE)
trsr| [tRFR tesc| | torm trsc| | teFH trsa} [Lorn
osF m_- | x
f % f
tws| [twn tstL tDHW
_ NO_MASK
W100~7 £ oata
{INPUT) VALID 4
MASK
WI0g~7 HIGH-Z HIGHZ | HIGH-Z
(OUTPUT)
NOT VALID NOT VALID NOT VALID
Serial input/output can be asynchronously performed.
Write per bit operation mask is effective during the continuous page mode cycle.
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1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write-Cycle

FAST PAGE
READ-MODIFY-WRITE-CYCLE READ-MODIFY-WRITE-CYCLE FAST PAGE WRITE-CYCLE |
) LrsH
tras
S \
" %Y
«
t trwPC
Terp trep . . L
tcas tcas . tcas .
M Ly
TAS ) [
toen \( z top \( S
le
Lasn| |tran tasc| |tcam tasc| [tcan - tasc| {tcan towr
- ‘ c ‘V ‘ VV'VV" . "'V"V" P_.
a0 m BT e R M ONS Lo BN SR coLumn
DDRE: | ﬁDDRE | ’A‘A A’A’A’A’A’A’ K‘DDH ESS A ’A A’A’A‘A’A’A‘A‘A‘A DR
towe towL t
twsn| [tawn  tpgs | [thcLoe)  hesd. - Acs_| | thcrLom
‘ * twe twp 1 twp
wowE - RO N VECTL N -
3 thes | | th(cLoe) tcaa
! toaa toaa |
t
. 1o trac | ] [j teac Sac
i H L. toea . qtoeall| . toea
oT/oE TR0 “ \\\ \\\\
XA
totRs thwoe) | thcwor) th(woe)
toeHD toewo || toewo
tesr u- tese] ltorn, tesc| |torn
¥ 3
tws| [twn | tosw] {tonw tosw/|{ tonw
WiOg~7 DATA - DATA
{INPUT) VALID VALID.
MASK
- toez toez. toez
WiOg—7 JL_" ]ni HIGH-Z jz—i HIGH-Z
{OUTPUT) y = X
VALID DATA VALID DATA VALID DATA
Serial input/output can be asynchronously performed. )
Write per bit operation mask is effective during the continuous page mode cycle.
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1048576-BIT DUAL-PORT DYNAMIC RAM

RAS only Refresh Cycle

tras |

tcap ) treC tore

-
tash| |tran, tasr
_ : R 0vv 5 ’V’"Y’V’"V."V’V’"""V"’V’V‘V‘V’V"’V"’V’V"""’V’"V‘V‘V’v"’V.V’V"’V’v"".'.v’ R Ow
o B e AR, scons
o TR KR K K XY XXX KK XXX KKK KX XXX
B/WE e N N e
totrs| {toTRH |
oo G
trsr trRFH

‘v‘v’v.v’v’v.v’v’v‘v’v.v’v‘v’v’v.v’v‘v.v‘v‘v’v’v’VQV’v.v.v’VQV‘V‘v‘v‘v‘v’v’v.v’v’vov‘v’v V.V’V.V‘V‘v’v‘v‘v’v.v‘v.
P R R s
WiCo—7 R KRR KX X XX X KR XK XX X XXX X XXX
(neUT) R B R R R
WI0p—7 HIGH-Z
{OUTPUT)

~N
SE
SC
QSF Serial input/output can be asynchronously performed.
Si0g~7
{INPUT)
SI10g~7
{OUTPUT)} P
- 4 . MITSUBISHI
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. 1048576-BIT DUAL-PORT DYNAMIC RAM

CAS before RAS Refresh Cycle
tRe
thas
—_— A X
RAS
S( Y, tap &
trpc tcsn

tosr toHR

CAS \ : X
2

Ag—~Ag

twsr t RWH
— F H

o “v""’V""."V’"'.'".'""""’V".'."V"’V.‘.'.""""v"""""""‘".V"""""".‘."V’V’Y""""V‘V’V".V"’V"‘V"OV‘V’V.V"
DT/ AN

’ '.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"
psr R RO
Wi o°~1 ."""V""""""’V"’V.'0""""7"’7"" """'".""'.V".'."V""’""'"’V’V’V"’V“""""’V’V" "V"‘V""’V‘V’V".V’V‘V.""v.'
(euT) R R O SEORNAXRRNNNX
WiOg—7 HIGH-Z
{OUTPUT)
scC
QSF Serial input/output can be asynchronously performed.

S109~7
{iINPUT)
S100~7
{OUTPUT)
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1048576-BIT DUAL-PORT DYNAMIC RAM

Hidden Refresh Cycle (Automatic Refresh)

READ CYCLE HIDDEN REFRESH
tac
tras tras tras
s \ o ¥ o )
RAS k 2 tap k Z trp
terp tRcD
tRsH toum
. A -y r
CAS W topn S( N /
tRaD N
tasa| [Tran  tasc||tcan tasn | [tran
4—-1 et [E—>
L
ROW FCOLUMN - £ row
Ao~Ag ADDRESS JADDRES! S ADDRESS)
' ) tRRH o
traL twrsLa tawn twsk| | trwH
; trcs : ROOOOOOOXX QOO
WB/WE
/ X V|| R BRI
toTrs| [toTRH
T th (0ERH) .
o || R TS
s
TpoeL
trsm] | tRFH t ;s_g torH tesm| | tRen W
AR R KRR
b))
' ' "{ toea N
t t OEHD
cAA
W100—~7 GOOCOOOOOOOONK 0 4
HEHII 44N e v : {
toFF
oLz N
-F U
WI100 ~
(OUI?PU.,T) m DATA VALID Y
s
Serial input/output can be asynchronously performed.
|
|
|
|
| e MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

Block Write Cycle

twe
tesH
tras
p -y
RAS \L trp \ .
f
temp treo LRsH
, - tcas
cas / teen \t /
tash | | tRan tasn tGAH tasR
Y- COLUMN
Ao=As m ADDRESS onEs ADDRESS
twsr| |tRwH
r—)
N H AKX X KX XX XY RN KXY
w/we M ] R T R )
tpTRs| [toTARH
4 3 YY
B7/0E XXX XX XX OO KR X ) XXX
e el
tesm | | LRFH trsc torn
RS KR XK XXX XXX XXX K
. ¢
oSk - e oo
tws | [ twh tpsc tomc
NO MASK
WIO ~~‘ .V‘V.V‘ 'v"‘v’v‘v.v‘ "4 COLUMN .T) ‘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
(weur) XX RO seceer T KR KRR KR
MASK
WI0p~7 HIGH-Z
(OUTPUT)
. ~N
SE
SC
QSsF Serial input/output can be asynchronously performed.
S10g~7
(INPUT)
S10g~7
(OUTPUT) p
*?;flﬁéii"éﬂli':?l?pliﬁld, WIO 0 »x ~Col-0 CAg=0, CA =0
ok YVhen WIO, = 1, the col.-n 1 ---Col-1 CAp=1, CA;=0
s selected. 2 -+Col-2 CAg=0, CA;=1
3 ---Col-3 CAg=1, CA;=1
- MITSUBISHI
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'1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Block Write Cycle

BLOCK WRITE CYCLE

FAST PAGE MODE
BLOCK WRITE CYCLE

FAST PAGE MODE
BLOCK WRITE CYCLE *

tAsH
tras
RAS
L s
trco tcas tcas
0 Icas
X u X
CAS leen K ‘—i Kk
tran  tasc| {tcam toan tasc| |tcan
‘_,1 &1 VV\/\/ 'V‘V’V‘V‘. (_: V'VVVV‘ \/\/
cOLUMNYAXOOO00) XXM oL umn 000K XN COLOMN
-~ O
o-n G B e (e
(CAz~CAy) (CA2~CAy) (CAz~CA7)
LRwH ’
. e
o TERIRE
' ER
toTRH
3
o T
JL
trse| [tern torn tesc| | torm
. iy L AN/, :“
/ OOOOOOF
DSF O
| //A .?.t‘r.t‘A‘A‘A‘A‘A‘A‘A.
W10g~7 f coLumn .0;0;0;0;0;0' X COLUMN COLUMN
{INPUT) SELECT ““‘A“.‘ ’ SELECT SELECT
WIOp~7
{OUTPUT}
Serial input/output can be asynchronously performed.
* Write per bit operation, mask is effective during the continuous page mode cycle.
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1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write with Mask

twe

tras
I
\ N
terr| |trop |
— XXX KOOI XX XXX XA
R R RSy
tasr | [ tRAR task
ROW KOOV ROW
Roe @gmm R e RR R s )
twsr| [tRwR
I ‘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.V0V‘V‘V.V.V’V.V.V.V‘V'V.V‘V.V.V’V’V’V’V‘V‘V‘V‘V’V.V
WE/WE o T L
toTrs| | toTRH
e TP
trEsr trFH
4 XXX OO0 X XXX XXX X AXKXXXXXXD
R AN HNNAHN AN AN ANUNE
tws | |twH
NO MASK .
WIO0—7 4 3 /'0'00"000“00000000000000“000000000000000000000000“000“
{neor KX DN NI ANttt
MASK
W100—7 HIGH-Z
{OUTPUT)
ﬁ ~N
SC
QSF Serial input/output can be asynchronously performed.
S10g~7
(INPUT)
S10g~7
(OUTPUT) P
{{Color Register data do not change during (afier) ftash white cycle})
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tesh
tras
P p p
RAS \ ] - \
tere trReo tRsH
L y tcas /
&S w o N 7
tasr| | tRan tash
_ F Row n-" L0000 IONOOOOOOAOOOOOOOCONNL  Row
wnn O s R R RN aoress X
twsal| |t
. = ﬂil twes tweH
WE/WE LOOOOOOCOOOOCOOOOOOX XXXXX)
NEIE W | W R
toTRs| |toTAK
BT/ NNNNNNNNNNNNNNNNNONNNQ
/o W AR
trsr| |trRFH
NNNONNONNNNOONNNQ OOOOOOOOOO00)
PeF RRRRCRK SRR
_tosc toHe y
WiOg— 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’V.V‘V‘V’V’V.V.V.V.V‘V‘
(NPUT) OO, coomoam RIS
Wi0g—1 HIGH-Z
{OUTPUT)
_ ~
SE
sc
QSF Serial input/output can be asynchronously performed.
SI10g—~7
{INPUT)
S10g—-7
(OUTPUT) y
# For refresh address (RAS only)
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1048576-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Late Write, Write Latch)

twe
tesh
HAS tras [ \
trp
N / \
tore treo trsH
lcas
CAS tepn * j[
o |
 lasr| [ tRan, towL | tasr
Ao~ As AD%%V;S’; ADTJCIJRV; ss X
TRwe
twsn| |LRwH trcs
twe
o T G|}
torrs| [tDTRH . twon
==/5F - 3 OOOOOROOOOOOOOOOOOOONX X
oweE 207 XX O XXX KX
tesn tREH
f : %W, OOOOOROOOOOOOODKCXKXXARAKAR
bsF X ARSI
Losw Louw
WI10g~7 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‘
NPUT) RGN, coLon oA
WIOg~7 HIGH-Z
{OUTPUT)
~
3E
SC
QSF Serial input/output can be asynchrbnously performed.
Si10g~17
(INPUT)
S10g~17
(OUTPUT) P
* For refresh address (RAS only)
- MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

tRe
tesH
tras r .
RAS N 4 e \
tore tRoD - tRsH
. \ tcas
\ /
tAspj tRAH tasc toan tAsR
f row sam 1ap  JAOOOOOOOOCOXX ROW
o e oo [ R nR oo, soomess X
twsh| |tAwn
e T
toTRs t Ao torsa
RS VOOOXXXXO
o T o RO
trsr | [tAFH
DSF
2
WIOg~7 OOOOOOOOOOOGOOOAOOOON
(nPUT) AR R
tasp
Wi00~17 HIGH-Z
(OUTPUT) toso
tRsD
tsoa
= LB
tsoL Ysoz
tsrs tsen <
TspH
4 p L p
w0 7 Y 7\
tca tsca
tao
QSF HorL ‘Nr Hor L
tsis tsiH tro
tszn '
o v X ;
tRLz
:  oata
tooveo) { A F——
- MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

Thi s

tre
tesH
tras — \
Fas Xt JZ tre \
tore tRcD tRsH
\ tecas
CAS tern \: J/
tasal| [tran tasc tcaH : tasm
—\ - : XXX XX XX '8
R e NERRTHRTTIN csnss
twsh| [tAwH
e
trRoTD , toTw
toTRs
e — ROOOOOOOOOONXNXXY
5T/ W XXX
trsr| | tren
ll"."'.‘."""’v '.V"’V"’V’V’V.V’V’V‘V‘V’V’V‘V’V"‘ v.v."V’VQVOV'v."""V’V‘V.V.V""‘V’"V‘V‘V’V‘V"""’V
Wi Oo ~7
{INPUT)
WI10g~7 HIGH-Z
{OUTPUT)
, tsoa
. \ T
tsoz
tsAs tscL
. tsaH
y y
/0 L - [ [ R Ve \
tson tRHo tsca
QSF Hor L X HorL
tsis tsiH tszsr
SI0p 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’V’V’V’V’V‘V
aNPUT) T T s e
tRHZ
Gt CRRA_ i Jr—
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

Read-Time Read Transfer Cycle (To Active Register: Serial Port Active) DT Control

tre
tosn
tras - \
Xz 4
i K 71 trp \
tcrp tRep tRsH
<\ tcas
TAS \: ,/fi
tasr| | tRan | tasc tcan t‘ﬂ
Ao~ Ag @g ROW m TYETER (" row X
| ADDRESS L ADDRESS ADDRESS
twsr | | tRwH
XXX XXX W
WE/TE W e
toTRs tRoH toTsr
tooH
OO
DT/oE X 7 torw R0
trsr | | TRFH tapH
DSF J
W100~7 BOOOOOOOOOOOOOOBANUXX X XXXXXXXXXXRD
(U RN
WI00~7 HIGH-Z
(OUTPUT)
tscc tsoo tson
SE
Tsch 4 tsoL N
n-2 n-t| ) n
w0 / Y A\
toTo |
QSF MSB(CAg)
tsca
SI0g-~7
{INPUT) oo oo teon
_ \VAVAVAVAYAY.), ’V"V'V\
iy e Y o YO MR e
oLD oLD oLD NEW
n-2 n-1 n
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1048576-BIT DUAL-PORT DYNAMIC RAM

Real-Time Read Transfer Cycle (To Active Register: Serial Port Active) RAS Control

tro
tosH
tRas
_ \ s \
AAS \r } o \
torp trcD tRsH
\ tcas
- y
cAs W toen \ )
tasn| | tran tasc| | tcaw tasr
I !
Ao ROW mﬁ SAM TAP ROW m
0~ A8 ADDRESS ADDRESS ADDRESS
I | I
I H OOV
WE/WE twsn | [tewn XK
troto ,  totw
toTRs ]
—_— v‘v.V.v’v’v‘v.v‘v.v‘v‘v‘
oT/os / RN
:  tesm| |trFu
OO0
osr T KRR
WI00~ OOV XXOOOKXXXKXK
(INPUT) XA A AR YRS
W100~7 HIGH-Z
{OUTPUT)
sE .
tsce tsro tsRH
n-2 tscL n-1 n
- y
7
tRHO
s
QSF HorL X( HorL
tsca
S10g~7
(INPuT) tsca tson tson
~ OO OOOOCX) HOOOOXNS DATA
foutem) oara v MORRAIN onra vauo MORRROORK oara vauio BORKKEN, Vo
oLD oLD OLD NEW
n-2 n-1 n
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tesn
N ) tras
RAS S[ Z trp \
terp treo tRsH
tcas
— H
CAS tom \i ] /
tasr [ [tRaR tasc tcan tasa
iy \
[ oo JRERXRXREARX oo X
1 |
twsh | | tRwh '
i || R
totrs| | teon | toTsr
— 4
MU O
tesr| |tRFH
OOOOOOOOKXOXXXOOOOORXX XXX
bsF m BT AN N ettt
o RN
. Lrsp
W/100~17 HIGH-Z
(OUTPUT) Toso
tes | | ten tAsD
. - 7
tsrs Lsor : tscc .
too SDH . foor }
y - Y
s¢ 1Z tscH i 2
tao
te—{ tpT0|
QSF X MSB(CAg)
tro I ¢
tsoz tsop SIS tsiH
Y AVATATAVAY; VAV,
t i G 1 W
sDz
S100~7 >< DATA N HIGH-Z
{OUTPUT) VALID VY
Note: When SE is “"H"" level, the serial input data are not written into the Data Register, but the serial data selector works.
MITSUBISHI
4—118 ELECTRIC

This Materia

Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tosH
tras
N Y
RAS \ J \
tore tRco tRsH tre
i teas
— 4 H
CAS -_/ ter S J/
tasr| {tran tasc tean tasr
‘ ! A/ VVVVVVV
Ao~As ADFl‘)c:(v;SS ! iﬁgalfs ’:”f‘:’f: ‘:2:2:‘ \ ADF:)C:avéss
twsh| |tRwH
e .V’V‘V""‘V0'."'.V""‘V’V’Vo""""V".V.V‘V.V‘V’V".V
WB/WE o e oo o el
totRs troto . toTw o
e ’V‘V"’V"’V".V’V.V.V".V’V.V‘
PTIoE T . KRGS
trsa | [tAFH
OOOOOOOOOOOOOOOOOOOX XXX X
oer m L R EXBXAK
WiOo~7 OO
WI00—7 HIGH-Z
{OUTPUT)
tes | |ten
— f H
«
tshs tsrH tscc |
tscL N tscL
NOOOOOOOOOKXXXXXX XXX f
> / RN A e \L
tAHQ
QSF MSB(CAg)
!soz tsis tsiH
1 sop
b, — DATA VALID 0:;:;’;:‘:;:;:0
VAVAVAVAVAVA
tspz
%8#;&, X  DATA vaLD (F Hienz
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tesh
tras \
\
RAS \ /] the \
tore tRco tRsH
tcas
— 4 p!
CAsS -@ torn \‘ ) /
tasm | | tRAH tasn ‘
mow EETORI Y OO row
Ao~As ADDRESS L appress  IRRSEEOREEBEAE ADDRESS
I r‘tA_SG_I tcan : !
twsr| |trRwH
WB/WE m L
totRs| | troH toTsm
— A
DT/0E W/ /// ////////// totw -
trsr| |tRFu
tws twH
NO MASK
W/100~7 3 OOOOOOOOOOOOOGOOOOOAOOO OO
(INPUT) m .0‘0.0‘0‘%0.0.0"””000’0’0’%0 0.0.0.0.000’0’0.0 0.0.0.‘.0“
MASK tasp
W/100~7 HIGH-Z
(OUTPUT) toso
t t tasp
€s EH —
SE
K L
tsms tsce "
tscu | tsoL
p
s AL W e )(
tote
teo
QSF MSB(CAg)
Lag tsis t
t RO SIH
Si0g~ DATA (OO0 XXX , (OOOCKX)
i s SRR v R
Si0o0~7 HIGH-Z
(OUTPUT)
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

tws
tosH
tras
s A i \
X
torp troo tRsH tre
teas
y
TAS toe x
tasn| |traH tasc | | toau tasr
_ \/ "V.V \A\/ V.V’\ ROW
o omes PR aooness
(NEXT SERIAL) '
twsr| {tRWH
WB/WE
L
toTRs tapto , loTw
— DOOOOOOOOOO X
oT/0E m RN
tesh | | tren
XXX XXX XX XXX XXX
osF R BB KR
gl |t
s R L R e e
(INPUT) ’A‘A’A’A A.A.“‘.A."A‘A’A‘A""’A’A’A’A‘A’A‘A‘A’A A .“A"‘A‘A’A".“A.A’A’A’A’A’A‘A‘A.A’A’A’A’A.A‘A.A’A‘A A‘A’
MASK
WI0g~7 HIGH-Z
(OUTPUT)
tes ten
« I
L .
tshs tsRH tsco
tscu tsoL
4 £
° AR N RN S N
tRHQ
QSF X MSB(CAg)
tsis Isim
S100—~7 HIGH-Z
{OUTPUT)
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer (to Inactive Register)

twe
teosk
tRas
RAS \ j o \
[
tchp treco trsH
tcas

. R
oas w teen KL J/

tasr | | tRan tasc | | toam v tasn

X "VV'VVVV‘VV'VV"""'V'V'V"‘

oo B e oontss MR, soones

twsh| [trRwH

" ‘

WE/wE F QXXX XX XXX KR X X XXX XX
weIwE AN L 0555555 0000508

tDTRS tRDH
- ’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‘v‘v’v‘v’v‘v.v’v‘v'v.v.v
R L e s

tesh [ [tren

H
W00~ 000000000000000000000000000“000000000“00000000“00000000000“0000000’00
L s A A
W100~7 HIGH-Z
{OUTPUT)
. ~
SE
sc
QSF Serial input/output can be asynchronously performed.
S10g~7
(INPUT)
(SOIS'?;JT) )
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Split Write Transfer Cycle (to Inactive Register) with New Mask

twe
tosH
TrAS
p
RAS
\K # trp \
—
tere trcD tRsH
tcas
N 2
tash | | tRau tasc toan tASR
1
o) e YRR o)
f ADDRESS J ADDRESS .A‘A‘A’A‘A‘A’A’A’A‘A’A’A’A‘A’A’A’A‘A‘ ADDRESS

twsh| [tRwh

totrs| | tRoH
me T

trsh | | TRFR.

tws twH

NO MASK
y
W100~7 k
(INPUT) - 4
MASK
WI00—7 HIGH-Z
(OUTPUT)
SE T
sC
QSF Serial input/output can be asynchronously performed.
Si0p~7
(INPUT)
S100~7
(OUTPUT)
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Serial Write Cycle (SC Toggling, SE = L)

SE S
. tsce tswH
tsws tscL
_ / p y
s¢ [ tscH \; Z \
. tsco
QSF HorL
tsis] | tsin tsis| |tsn
S10p—7 v.v’v’v’v’V‘V‘v‘v‘v’v’ ' Y/ INPUT "l’V’V’V’V V‘V’V’V‘V’V.\‘ INPUT ’V’V’V’V’VOV‘V.V’V.V.V0V’V’V.V’V‘V’V.V.V’V‘V‘V‘V‘V‘V
NPUT) XSG, oata REBAGEINMM  oara RN
" S100~7 HIGH-Z
(OUTPUT)
Serial Write Cycle (SE control)
tswH
== \ 4
St 2 1 sop X /
tswis Uswin tsws
> __4[&\_zjr_\_gz 4
tsca
QSsF Hor L X i
tsis| |tsiv tsis| | tsiH tsis| | tsin
{INPUT) DATA ‘ DATA DATA DATA
S100~17 HIGH-Z
(OUTPUT)
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Serial Read Cycle

tsop tsoe

tscc

tscL

QSF Hor L
tsze tsoa ¢
SCA
Si0g~7 N
(INPUT)
tsoz
S10g~7 ‘OUTPUT !( OUTPUT &
{OUTPUT) DATA 7‘ DATA p
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