1048576-BIT DUAL-PORT DYNAMIC RAM

MITSUBISHI LSIs

M5M482128)-8,-10,-12

DESCRIPTION
The Mitsubishi M5M482128J is a high speed 1048576-bit
Dual Port Dynamic Memory equipped with a 128K x 8

PIN CONFIGURATION (TOP VIEW)

Dynamic RAM Port and a 256 x 8 Serial Read/Write Port. CO?‘T‘S‘}:%; sSC — Vss)
The use of triple-layer polysilicon CMOS process combined SI0g «f2 « S10;
with silicide technology and a single transistor dynamic S|§12LATL/ s10, +[3] - S10g ,,SSSL',?L
storage cell provide both high circuit density and low power outpuT | S102 4] «+ S105 | QUTPUT
dissipation. 5103 +[5] . 510,
The Serial Read/Write Ports are -connected to an internal Eﬁlﬁui“é‘,?ifaf?’ﬁf/ o€ —[g] ~— SE Eﬁi'é&
2,048 bit Data Register through a 256 x 8 Serial Input/ WRITE MASK w10y +[1] > Wi07) INPUT
QOutput Control circuit and can be serially readout or oATA inpUT/{W!O1 -{e] 2L > W01 waire mask
written in with a clock rate of up to 33MHz. OUTPUT | W102 ”% % 2] « Wios g:}:u;mw
All reads and writes are done relative to the RAM array, V\\I”Og HE 5 I :”O“
thus Data transfer from the RAM array to the Data Register P W—B(/:(;:—E B 2 - DSSSFZ INPUT SPECIAL
is referred to as a Read Transfer, while Data Transfer from  [enasieweur o ] C Ng | nemon
the Data Register to the RAM array is referred to as a Write ROW ADDRESS AAS — [1 + TAS srroe meore
Transfer. ’ STROBEINUT e [ [26] = QSF outPuT SERIAL
Ag "E [75] «— Ag) FUNCTION
FEATURES ADDRESS ag —[] 24] — A
RAS Randﬂ") Serial R':ngm Heasglwrite e N _’% = e f:&?’iiss
Typename | fccess 22{:’%‘,}2 Cygf}’me Ve Supply Ve Supply 2 (0] 2] — A3
(Ins)E (ns) (ns) C;Jr:‘rzr)\t C(ur;rzr;t Vee @ 2] A
M5M482128U-8 | 80ns| 160ns | 30ns | 80mA | 60mA Outline 40POK {400 mil 28 pin SOJ)
M5M482128U-10 | 1006ns| 190ns 30ns 70mA 50mA NC: NO CONNECTION
M5M482128J-12 | 120ns| 220ns 40ns 60mA 40 mA

® Dual Port Architecture
RAM Port: 128K-word x 8-bit
Serial Port: 256 word x 8-bit

® Bidirectional Data Transfer function between the RAM
array and the Data Register.

® Fully Asynchronous Dual Port Accessability (Split SAM)

® Addressable Start of Serial Read/Write (Pointer Control
Function)

® Write per Bit Function

® Real Time Data Transfer from the RAM Array to the
Data Register.

® Fast Page Mode, Hidden Refresh and CAS before RAS
Refresh.

® 512 cycle/8ms Refresh.

Flash write operation.

® Block write operation

APPLICATION

Display equipment for personal computer/work station,
Frame memory for digital TV/VTR, Videotex, Teletext,
Video printer, High Speed data transmission systems.
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1048576-BIT DUAL-PORT DYNAMIC RAM

BLOCK DIAGRAM

{ o
Ay
Az
A3
Asg
A
Ag
Ay
Ag

ADDRESS J
INPUTS

ROW ADDRESS
STROBE INPUT RAS
COLUMN ADDRESS =&
STROBE INPUT CAS
WRITE PER-BITWRITE W /WE
ENABLE INPUT
DATA TRANSFER/QUTPUT §T/QE
ENABLE INPUT
SERIAL CONTROL INPUT SC

SERIAL ENABLE INPUT &E

INPUT SPECIAL DSF
FUNCTION

|
|

8
———f  coLumn pecooer | ATA (_,"_{B Wo/100 | waITE
— [ MASK/DATA
P& () BUIFKF)ER Pog ! INPUTS
SENSE AMP. '
& 1/0 CONTROL W;/107 /(?LLP:TT)S
e « 2656 x 8 COLUMNS
a H W apRg COLOR |
w [ s REGISTER
71 g &
W a ~
a =z & WRITE
a 3 1M MEMORY ARRAY MASK
< & REGISTER
e [}
DATA DATA
EGISTER.-1| |REGISTER -2 8
SERIAL S10p
e SER SERIAL 1o P | SERIAL
ADDRESS ERIAL
POINTER SELECTOR-I“SELECTOR-Z BUFFER P '/g';‘ﬂfns
2.2 sIo
‘I 7 | (8-PORT)
.
Veg(5V)
Vss(0V)
TIMING
GENERATOR

Ao

QsF

OUTPUT SPECIAL FUNCTION
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1048576-BIT DUAL-PORT DYNAMIC RAM

PIN DESCRIPTION

FUNCTION

Pin Name Function
It is used as a clock which latches the row address (Aq ~ As) to select the word line. It also latches the mask
RAS :?NOPVLVJTADDHESS 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.
©AS COLUMN ADDRESS it is used as a clock which latches the column address (Ag ~ Ayg) and initiates the reading or writing of the
STROBE INPUT selected words. In the data transfer cycle, this latches the SAM Taop address point. {TAP)
The M5M482128 utilizes an address multiplex method for selecting one word among the 128K-word memory
Ag—Ag ADDRESS INPUT cells. 9 row addresses and B 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)
WRITE-PER-BIT / WRITE When the WB/ WE level is low at the RAS falling edge Write-per-bit {(RAM write with mask), Write transfer
WB/WE | oy ABLE INPUT with MASK or Flash write with MASK cycle is selected. When it is high, normal read/write, Read transfer
or toad colar register cycle is selected. This clock also controls early/late write mode at the CAS falling edge.
When the ﬁ/ﬁ level is low at the RAS falling edge, the data transfer cycle is selected and when it is high,
DT/OE EC;QLERI':':?;EH /QUTPUT RAM read/write cycle, Load color register cycle or Flash write cycle is activated actording 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
wion* WRITE MASK /DATA or Flash write cycle, high data input at the RAS falling edge enables the selected-bit (row) for write operation.
INPUT/OQUTPUT In the write cycle, the data is latched at the falling edge of the CAS or the WB/WE input, whichever is the
fater.
All serial access is initiated from the SC clock rising edge. In the serial read cycle, the output data is held until
SG SERIAL CONTROL INPUT the next clock rise. Also in the serial write cycle, the data is latched at the SC clock rising edge.
SI0n* SERJAL INPUT/QUTPUT 256 x 8 word serial data input/output pins.
== This enables the serial input/output. 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 memary except for the Normal write transfer
cycle masking mode.
QSE OUTPUT SPECIAL Qutput indicating the serial data selector status.

Note®: n=0~7.
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128Kx8 Truth Table

RAS fatling edi CAS falli Register
Code S g edge alling edge Write factor egistel
mnemo| ____ D7, |W _ ] mask aste Write mask
me |cAS|" L OSF | SE |Addr |WION|WE/WE|DSF |Adar [wion| op. | P
OE|] 'WE temparary| persistant
o 0 0 0 0 - | = - =1 - - | = — - — — Nore use
ption

I I I I T T B B R I el e e - - - CBR
0 0 1 0 — - | = — - -1 -

CBR — - — - CBR
o o |1 t |- =-==--=1-1]--
0 1 oo | —|=|~=|=]-=1-1|=

CBR — - - - C.B.R
0 1 0 1 - = =]1=1=-1-1-
0 1 1 o[- - =]-|-|-1]=

CBR — - — — CBR
0 1 1 1 e i B I I

g — —_ j—

MW/ 1 0 0 0 /‘ Royml W1 0 [TaP Yes — | Load use _ Wr. transter (SE=0)
PWT | 1 0 0 0 o/' Row lwmi| — 1 | Tap| — [Pperrow Pseudo write transfer {SE=1)
SWT ! 0 0 ! — [Row|WMI| — | 0 [TAP| — |vg — losguse| — Split write transfer with

1 0 0 1 — | Row|wMI| — | 1 [TAaP| — |perrow flew Mask
1 0 1 0 — | Row| — - 0 TAP| —
RT 3 ; 5 a AP — — — - Read transfer
1 — ow| — - 1 A -
1 [4] 1 1 — | Row| — - 0 TAP| —
SRT 5 . 2 — — — — Split read transfer
1 1 — ow| — - 1 TAP| —
RWNM| 1 1 0 0 — | Row|wWMI1|*E/L| O |Co!.|DQin| Yes — Load use - RAM write with new mask
BWNM| 1t 1 0 0 — | Row|WMi] — 1 |Col. |Sel Yes — Load use —_ Block write with new mask
1 1 0 1 — | Row|WM1l — 0 -— — | Yes
FWT per row — Load use — Flash write with new mask
1 1 g t — | Row|[WM1| — 1 - -
RwW 1 1 1 0 — | Row| — |[*E/L] 0 [Col. [DQin — —_ — —_ Read/Write
BwW 1 1 1 0 — | Row| — - 1 |[Col. |Sel. — — — — Block write with no mask
1 1 1 1 — | Ref — |*E/L| O — |CLR|]
LCR —_ — — —_ Load color reg.
1 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
==

* Write a color (O or 1) to an entire row in one RAM cycle.
* Before flash write cycle, the color gata must be set into an internal color register at

least once.

4—80

MITSUBISHI
ELECTRIC



MITSUBISHI LSis

M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write Timing Description

RAS

T [T\

1T\

o

>

(]
I

g
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| W | B
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[
./

-

A
T e [\ T+ \
o T[T L 7 B 7
SRR S ) 0000 I 0 S
won - ORI oo-om RARRARRAX emer~ AR ARap o Y RARARIO

LOAD COLOR

CYCLE -

* The mask must be asserted on each flash write cycle.

2. Split Register

Utility

. 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
255

| PoinTER |

1 | SAM ]

a 127
[ PoinTER |

| ¥

n
<

Al

1

A-L
L

B

o>

MEMORY ]
BLOCK J
|

Pointer Path
At Normal read transfer cycle

1.

2.
3.

Transfer the data from RAM to SAM, and set the SAM
start address among 256.

Start the Serial Read cycle.

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)

FLASH WRITE

CYCLE

—_—

FLASH WRITE
CYCLE

127

[ 100 BIT

AL LOWER

UPPER

B-L LOWER

DISPLAY
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At Split and read transfer cycle

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

2. 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.

3. At the split transfer mode, data is transfered to the
idle half of the SAM automatically. (Column A, is
ignored.)

4. QOSF indicates the busy SAM.

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

5. Serial Read can be performed asynchronously during

RAM cycle and Split transfer cycle.

() : SAM START ADDRESS

- 2 ¥ S -
RAS \ / \ /
} - P_
Cas R D e T |/
DSF L ﬁ ‘ . \ h) /__L h)
L{ (8 (s W
QsF
I / JL
o u
INITIAL SPLIT SPLIT SPLIT
NORMAL TRANSFER TRANSFER TRANSFER
TRANSFER (TO UPPER) {TO LOWER) (TO UPPER)
LOWER READ UPPER READ LOWER READ
|
: 1
1
! LOWER UPPER ! INITIAL TRANSFER
\ % \\ SPLIT TRANSFER {TO UP}
O_ _____________
ROW A )
j L____\ _______ L TO LOWER
& é
———————————— TO UPPER
TIME ROW B
& ___________ _{7 TO LOWER
ROW C g

0——— 127 128

SERIAL REGISTER

255
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Split Read Transfer Timing Description

|

P
>
w

(2]
-4
()]

Ag—~Ag

DSF

SC

asF

Si0g—7

RAM = SAM
RAM -~ SAM TRANSFER & START| R CYCLE (LOWER) R CYCLE SPLIT TRANSFER RW CYCLE
~ (NORMAL READ TRANSFER) (RAM) SPLIT TRANSFER (RAM) {RAM)
-\ / 0 :.*j ] i t —
s \ Ly
L Jl J) b1 h)Y
_"_\-—/ 1y by \ 1 (s G \ I W
1)) J) 3L 21) ‘\‘\
t( 1( (¢
> X . = N D G I
R LY A3 Y W ALY
& s } ¥ R
_j \ )1 h) W L ) kY] l \ J)
W L(§ Al W o
T {\ e )Y 2‘) 3)
« [\ 4y
\ = \_L/7TH \L/
Lscsr(R) USCHR (R) LscsR(R)
}1 ] 3L 1 o u
[1% W AL W
U/ ! T I A .
LS S A W 1y
' | 30ns
\ . Il by} ) h) L
W A u W 14y
LASTI I LAST,B
— 1 A,y nnnahhhnhil;
| lFIRST LAST-1 | [FIRST
| Y i+ i LOWER SAM
VX asF=a;MmsB) 1) UPPER SAM ] y;  WORKING 1 /
1 WORKING | 3
’IJ Tsco
DTQ A A+1 B B+1B+2

L—>DATA FROM ADDRESS A

SEE ANOTHEH EXPLANATION
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1048576-BIT DUAL-PORT DYNAMIC RAM

Split Write Transfer Timing Description

|

o
-
~
il
m

SC

QSF

Si0p~7

SAM - RAM SAM ~ RAM
PSEUDO WRITE SPLIT WRITE SPLIT WRITE
TRANSFER N TRANSFER A LE TRANSFER RW CYCLE
(LOWER) {UPPER) (RAM)
U § ) hY] 3L ‘
——\ [ 1<y 1 Ly [ r i
— s s s s 1t
m !/ U
—ik it ’ (3 3t 0
A row XY 8 YI rowYY ¢ K
]CPE( —{l 3 ) { { L
\ " 3 2t —b —t
LL3 L
-XLJ.I \ Jk 1} L \“ I ]
i ) | ALY jAY «®
" \ = u ¢ f U )
5 ik 1= %* -t
14) ALY
} J , T IL Jl__./ \ Ji \ ]
{t = \\y «
tscshw) t SCHR (W) | tscshow)
; H \ JL 4)1( 4IL | 3} .}
' (¢ l (o Ly
0 LAST
Art A+2 LASTI LAJ lB
A
1
1 ]
! FIRST LAST| FIRST ! FIRST
: H '
- A\ N ] UPPER ! LOWER
toro
_________ A
SERIAL iN SEE ANOTHER EXPLANATION
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Split Read Transfer Inhibit Timing Description

" * —
RAS 7
)1
[ 4 T(
DT/0E 7 \
INHIBIT SPLIT READ TRANSFER CYCLE
1 SCHA (R) tscsrR(R)
30ns tscc tsce |
SC
254 _ 2585
126 LAST -1 127 LAST FIRST FIRST +1
tsca
254 255
QSF
126 127

Split Write Transfer Inhibit Timing Description

A Y]
_ r— (s
RAS / ﬁ
INHIBIT SPLIT WRITE TRANSFER CYCLE
1 SCHR (W)
t scsh (w)
30ns 30ns
| tsce tsce Lsce
s L__\_/l__\_/t__\___
254 255
T8 LAST-1 127 LAST FIRST FIRST +1
tsco
254 255
QSF
126 127
MITSUBISHI
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QSF Timing Description
Serial-In

SC AR
- \\

~
VADAAAAANNNNNS VVVVVAANYAAANANAANAAAN
SIN s [[25) YARAAARAXAA) QOXXRKXAXXXXEKAX OO0
2] ORI AKX
tsco \
255
QSF XN
127 N
Serial-Out
255
127 N
sc /1o~ -
A \\\
ISCA\\ \\\
\\ RN
Sout m \\\Sou! [122_‘;’ W Sout(N)
tsco X
255
QSF X N
127 A G
Data transfer mode SI0 mode SAM TAP Data transfer QSF set
Normal read transfer Output Col.{Ag~A7 RAM—>SAM Ay
Normal write transfer Input Col.{Ag~A7 SAM—>RAM Ay
Pseudo write transfer Input Col. (Apg~A7 _— Ay
Split read transfer Not effect Col. (Ap—Agd RAM—>SAM *1 —
Split write transfer Not effect Cot. (Ag~ Ag) SAM—>RAM *1 —
* 1- If QSF = 0 then the upper half data (128 ~ 255} is transfered,
If 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 DQp-~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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256 COL. {64 Y-BLOCK}

Y (CA2~CA7)

COLOR DATA FOR EACH 1/O

O

512 ROW

N\
E

O WRITE-PER BIT
) (DQy-5 AT RAS FALLING)

4 BIT-COLUMNS L

SELECTIVE COL. WRITE L

(DQp-3 AT TAS FALLING) l

Block Write Timing Description

AR

g

ROW ADDRESS

\
TR 1

L I R A
S 1 ettt
oo SR AR T At
W/100—7 VYA — % AN AAAANNIAARNAAAAAANNAN/
w7 RO KRR e XROO
W/100~7 Hi-Z

(ouT)

*1: H; No mask
L. Write per bit operation
*2: H, Write enable (No mask)
L; Disable {mask)
*3 Column address CA, ~ CA4. CAp, CA, = Don‘t care (H/L fixed)

Only when WB/WE is low at BAS falling edge

*4; Select W/IQp. CAy=0,CA,=0
W/O,: CAg=1.CA,=0
W/0,, CAy=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

Y-BLOCK
o— — ="

511 — 1 it

\
SEL.O SEL. 1 SEL. 2 SEL.3
CAg=0 CAg=1 CAg=0 CAg=1
CA3=0 CA;=0 CA=1 CA=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 O l SEL.3 COLOR DATA

W/10p—>
wW/i0 —>

W/i0p ——»

W/103——>

W/ —>
W/105——>
W/10g ———>
W/107 ——>

HEEEEEEE .

4 BIT-COLUMNS

MITSUBISHI
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v [l PRBR

! b GERRR

i [l PRRR

! (T 1 1 G
VRl pRARD

i [ PRPpR

| ﬁm HlHH[R
I (1 S 1 G

|

1 Z't 193138

RO RRCRXKI

__ ] [
I q]x|=]A
Lk a|x x|
] H{x [x[H
n hl Tx x|
v Pt Pix]x
! m H[xH[R
[ (] HiX|H|H
_ (.

I

i

i £°1 1093138

EAEAEIEI A EIEE
XIX[X[X|X|X]|X[X
XAIXIX [ XX |X|x|xX
FNEdA I EIEY EI EE

HEFFEREEEE

€0 1093138

X XXX |X|X]|X
XIX|X|X|X|xX|xX|X
XXX IX XX |Xx]X
XX |[X|X|X|X|X]|X

EEEEEREE

OO0ORRORRARXCKXKXNKXHXKXXNXXX KA XX

OO XOOOOCXXXXXXOKXXN

0»0»OD0}0)0)0}0}0}0’0”’)‘»’”’)0}’b’»‘b‘b‘b‘b‘b.b0»’b’b’»’b‘b’b’b‘b’b’b‘»’b’b‘b‘»’b‘b’b‘b‘;

OOOOOOOOQOOOXX

0»0»0»0»0»0»0»0»’»’»0»’Qb’b’» ATA »”P”P"%»PQ

RXXXXXXXKXXXXXXN

%

R |- o T OO o RO O v cececconsconse M

pcieiocsorcr I O s IO O vz N e wice DL
000y s W GO 00 " RO OO o e O O 1
TXXXXRRERRIR y T R, " o
03000 T N5 MTEER I . N LI 106309 REER 3

ASYA LNOHLIM
372AD ILIEM %0078

-

NSV Hilm

310A0 3LI8M %2079

m=

JASYW LNOHLIM

3713AD 3L1HM 20018

L1

F

310AD ‘934 40102 AvOol

EIEIEI EIEI EIEIES

XX XXX |X]|X]|X
XXX |X]|X|X|x]|xX

XX X[ X|X|X|X]|X

X XX [X[X][X]|>x{X

LoV/m

0H/M

SOI/M

voI/M

£01/M

201/M

lol/m

901 /M

450

adwexg
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage ) —1~7 v
V) Input voitage With respect 1o Vsg —1~7 v
Vo Output voltage ~1~7 v
lo Qutput current 50 mA
Pd Power dissipation Ta=25°C 1000 mw
Topr Operating temperature 0~70 °4
Tstg Storage temperature —65~150 *
RECOMMENDED OPERATING CONDITIONS (Ta=0~70'C. unless otherwise noted) (Note 1)
Limits
Symbol Parameter Unit
Min Norm Max
Vge Supply voltage 4.5 5 5.5 A2
Vss Supply voltage 1] [ 0 v
ViH High-level input 2.4 6.5 \'
ViL Low-level input -1.0 0.8 \
Note 1: All voltage values are with respect 0 Vss.
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VOH (R} High level output {(RAM port} loH(R) = —1mA 2.4 Vee A"
VoL (R Low level output {RAM port) loL(ry =2.1mA 0 0.4 Vv
VoL (R High level output {Serial 14 port} loH (s) = —1mA 2.4 Vge v
VoL (s) Low level output {Serial I port) loL(s) =2.1mA 0 0.4 v
loz Off-state output current Q Floating 0< Vout<Vge —10 10 uh
N Input current 0<Vin<Vgg —10 10 uA
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/0€E,DSF 8 pF
Cini Apg—Ag ViI=Vgg, t=1MHz, V,=25mVrms 8 pF
Co WiOo~WI107, S10p~ 8107, QSF 10 pF

4—90
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1048576-BIT DUAL-PORT DYNAMIC RAM

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

Limits
Parameter 5
Symbol M5M482128-8 | M5M482128- 10| M5M482128-12 Unit
RAM port SAM port Max Max Max
lcet Random R/ cycle RAS/CAS cycling, tre = tre (min} Standby (SC=V,_) 80 70 60 mA
leoz Standby AAS = V4, CAS = Vi, Doyt = Hi-Z (SC=V,) 5 S 5 mA
iocs RAS only refresh cycle BAS = cycling, CAS = VK. tAC = min (SC=v L) 80 70 60 mA
Iccs Page mode cycle RAS = V), CAS = cycling, tpc = min (SC=v,) 70 60 50 mA
fces CAS before RAS refresh tpc = tpe (min) (SsC=v,) 80 70 60 mA
tces Oiata transfer cycle tpc = tre {min} {(§C=V) 80 70 60 ma
loer Randam RMW cycle RAS/CAS cycling, tre = tre (min} Active (tgcc=min) 140 120 100 mA
lces Standby RAS = Vyy, CAS = Vi, Doyt = Hi-Z (tscc=mn) 60 50 a0 mA
lcoe FAS only refresh cycle FAS = cycling, TAS = V., tre = min (t scc=min) 140 120 100 mA
fccio Page mode cycle RAS =V, , CAS = cycling, tge = min (tscc=min) 130 110 90 mA
lccn CAS before RAS refresh tag = tae min (t scc =min) 140 120 100 mA
loerz Data transfer cycle tpg = tgre (Min) (t sce =min) 140 120 100 mA
Note 3: lgc is obtained with the output open.
4: 1f iy 2 Vee x09and Vi £0.6V.
Then lece £2.0mA. {DSF, SE and SI0, ~ S104 must be stable in high or low level )
SWITCH CHARACTERISTICS (Ta=0~70C, Vec=5V+10%, Vss=0V, unless otherwise noted )
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
teac Access time from CAS (Note 8, 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
toLz QOutput low impedance time from CAS low {Note 6) 5 5 5 ns
torr 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 0 25 0 35 ns
tsoz Output disable time after SE high (Note 11) 0 20 )] 20 ] 25 ns
tsoH Serial outut hold time after SC high 5 5 5 ns
ts00 Delay time SE low to serial setup {Note 6-S) 15 15 25 ns
Note 5. An initial pause of 500us is required atter 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 RAS/CAS cycles are required after prolonged periods of RAS inactivity betore proper device aperation is achieved.
6: Measured with a load circuit equivalent to 1TTL loads and S0pF.
6-S: Measured with a load circuit equivalent to 1TTL loads and 30pF.
7: Assume that tRCp (max] £ T1RCO and tRAD (max) 2 tRAD-
8: Assume that trep < TRCD(max) 3nd tRAD < tRAD(max]-
9: Assume that taco ~ t RAD < tCAA(max) — ICAC{max) @d tRCD 2 tRCD{max!-
10 Assume that tcp £ tcpimax) and tasc 2 1asC{max!-

- 1OFFimaxi. 180ZImax) 8N¢ 1oEZ{max) define the time at which the output achieves the high impedance state (liqy| £ 10#A) and are not reference to

VoHImin O YoLImax)-
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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
tre RAS high pulse width 70 80 90 ns
treo Delay time RAS low to CAS fow (Note 14) 30 S5 30 70 30 85 ns
tere Delay time CAS high to RAS low (Note 15) 10 10 10 ns
tepn TAS 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 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
tean Column address hold time after CAS low 20 20 20 ns
tr Transition time (Note 19) 3 35 3 35 3 35 ns
twsh WB/WE setup time before RAS 0 0 ] ns
tAwH WB/WE hold time after RAS 15 15 15 ns
toTRs DT /OFE setup time before RAS 0 [y 0 ns
tpTaRH DT/OE hold time after RAS 15 15 15 ns
trsh DSF setup time before RAS ] 0 0 ns
tRFH DSF hold time after RAS 15 15 15 ns
trsc DSF setup time before CAS 0 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 tr = 5ns.
13: ViH(min) 83nd V| {max) are reference levels for measuring timing of input signals.
14: 1geD(max) IS SPecified as a reference point only.
if tpep is less than tACD (max). 3CCess time is tRaC.
1 trep is greater than tACD (max). cCess time is defined as tcac and tcaa @s shown in notes 7, 9.
15: tcRp requirement is applicable for all RAS/CAS cycles.
16: tepnimin) is SPecified as teen tmin] = tACD (min) + tCRP(min) except for tcp of fast page mode cycle.
17: tpaD (max) is SPecified as a reference paint only,
If tRAD 2 tRAD (max). 8CCess 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 Viy (min) and VIL(max).
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Read and Refresh Cycles

Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Max Min Min Max Min Max
the Read cycle time 160 190 220 ns
tRas RAS low pulse width 80 | 10000 | 100 | 10000 | 120 | 10000 ns
teas CAS low pulse width 25 | 10000 30 | 10000 35 | 10000 ns
tosH CAS hold time atter RAS 80 100 120 ns
tRsH RAS hold time after CAS 25 30 35 ns
thcs Read setup time before CAS 0 0 0 ns
tacH Read hold time after CAS high {Note 20} 0 0 0 ns
taH Read hold time after RAS high {Nate 20) 10 10 10 ns
tRAL Column address to RAS setup time 40 50 60 ns
tRpc Precharge to CAS active time 1} 0 0 ns
thecLog) | OF hotd time after CAS low 25 30 35 ns
th¢proe) | OF hold time after RAS low 80 100 120 ns
tooEL Delay time date to OF low 0 0 0 ns
toEHD Delay time OE high to Data 15 20 25 ns
th(oech) | CAS hoid time after OF low 25 30 35 ns
theoern) | RAS hold time atter OF low 25 30 35 ns
Note 20: Either tpey or tRgy Must be satisfied for a read cycle.
Write Cycle {Eary Write and Delayed Write)
Limits
Symbal 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
tesh CAS hold time after RAS 80 100 120 ns
tRrsH RAS hold time after CAS 25 30 35 ns
twes Write setup time before CAS {Note 22) 0 ] 0 ns
tweoH Write hold time after CAS 15 20 25 ns
towe CAS noid time after write 20 25 30 ns
tawL RAS hold time after write 20 25 30 ns
twe Write pulse width 15 20 25 ns
tpsc Data setup time before CAS 0 0 0 ns
tpsw Data setup time before write [} a a ns
tpHe Data hold time atter CAS 25 ) 30 35 ns
tonw Data hold time after write 20 25 30 ns
LoEHD Delay time OE high to data 25 30 - 35 ns
th (wog) OF hold time atter write 20 25 30 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symboi Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 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
tcas CAS low pulse width 70. 10000 85 10000 100 10000 ns
tosh CAS hold time after RAS 125 155 185 ns
tRsH AAS hold time after CAS 70 85 100 ns
tres Read setup time before CAS 0 0 o ns
tcwp Delay time. CAS to write (Note 22) 45 55 B5 ns
tawp 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
twe Write pulse width 15 20 25 ns
tpsw Data setup time before write ] 0 0 ns
tonw Data hold time after write 20 25 30 ns
tawD Delay time address to write (Note 22) 60 75 0 ns
thicLoe) | OE hold time after CAS 25 30 35 ns
th(rLoe) | OE hold time after RAS 80 100 120 ns
1poEL Delay time. Data to OE low 0 0 0 ns
tpeHD Delay time. OE high to data 15 20 25 ns
th(woe) | OE hold time after write low 15 20 25 ns

Note 21: trwe is specified as tRwC{min} = tRAC(max) * OEHD (min} * tAWLImin) * TRP(min) *41T.
22: twes. town . tawp and tawp are specified as reference points anly.
It twes 2 wesimin) the cycle is an early write cycle and the WIO pins will rernain high impedance throughout the entire cycle. f towp 2 ewD(min),
tawd = 'AWD (min) and TRWD 2 TAWD (min). the cycle is a read-modify-write cvcle and the WIO will contain the data read from the selected address.
If neither of the above conditions is satisfied, the condition of the WIQ {at access time and until CAS or OF goes back to V) is indeterminate.

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

Limits
Symbol 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, write/read modify write cycle time 100 115 135 ns
TraS RAS low pulse width for read write cycle 135 100k 160 100k 190 100k ns
toas CAS 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
tRsH fAS 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
Symbo! Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tcsh ‘CAS setup time for CAS before RAS refresh 10 10 10 ns
toHR CAS hold time for CAS before RAS refresh 30 35 40 ns
tapc Precharge to CAS active time 0 ] 0 ns

Note 24: Eight of more TAS 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 * DT/0OE low hold time after RAS 70 80 90 ns
trso Delay time RAS to SC 90 105 120 ns
tAsD Delay time address 10 SC 55 60 65 ns
toso Delay time CAS to0 SC S0 55 60 ns
tspH SC hold time after DT 15 15 20 ns
tra Delay time RAS to QSF 105 125 140 ns
taQ Delay time address to OSF 70 80 85 ns
teo Delay time TAS to QSF 75 8% 90 ns
torg Delay time DT to QSF 30 35 40 ns
torsr DT high setup time before RAS high {Note 25} )} 0 0 ns
toTw DT high pulse width . 20 25 30 ns
tes SE setup time before RAS low i 0 0 ns
ten SE hold time after AAS fow 15 15 15 ns
tszm RAS low to serial input delay time (Serial-in - Serial-out) 20 20 20 ns
taLz BAS to serial output delay time (Serial-in » Serial-out) 25 25 25 ns
tsas SC setup time before RAS low 30 35 40 ns
tspz Serial output turn-off delay from RAS (Serial-out = Serial-in) 10 50 10 50 10 60 ns
t spp RAS to serial input delay time (Serial-out - Serial-in} S0 50 60 ns
* If tgep 2 70Ns, 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 0 ns
tsRH SC hold time after RAS= high 20 20 25 ns
totw BT high puise width 20 25 30 ns
tRHO Delay time RAS high ta QSF 30 30 40 ns
tszsa Delay time data to RAS high 0 o 0 ns
t RHZ [ RAS high to serial output delay time (Serial-in —+ Serial-out) 5 5 5 ns

Note 25: tRpTD(min) 3nd DTSR (min) are specified as a reference point only. if trpTp 2 tADTD (min). the cycle is RAS control transfer cycle.
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Split Read/Write Transfer Cycle

Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M4B2128-12 Unit
Min Max Min Max Min Max
tscsr(w) | SC setup time to RAS at split write transfer cycle 30 30 40 ns
tscHRw) | SC hold time from RAS at split write transfer cycle _}_ss%c lsacoc 154%0 ns
tsosr(r) | SCsetup time to RAS at split read transfer cycle 0 0 0 ns
tscHR (R) | SC hold time from RAS at split read transfer cycle itggc i‘i’f ilasl;:c ns
Serial Input/Serial Output
Limits
Symbol Parameter M5M482128-8 | M5M482128-10 | M5M482128-12 Unit
Min Max Min Max Min Max
tssc(r) SC clock cycte bme (Senal Read) 30 30 40 ns
tscow) SC clock cycte ime {Senal Wnite) 30 40 40 ns
tscH SC high pulse width 10 10 15 ns
tscu SC low pulse width 10 10 15 ns
tsop SE high pulse width 25 25 35 ns
tsoe SE iow 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 befare SC high 0 0 ] ns
tswiH SE disable hold time after SC high 15 15 20 ns
tswis E 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 Oelay 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
t ROH DT hold time after RAS 70 85 100 ns
tcon DT hold time after CAS 30 35 40 ns
tapH DT hold time after address 35 40 45 ns
tsop Delay time SC 10 DT 20 20 25 ns
t DM SC hold time after DT 30 30 35 ns
toto Delay time DT to QSF {Note 25) 30 30 40 ns
troTo DT hold time after RAS high 0 0 0 ns
tsap Delay time SC to RAS high (Note 25 15 15 20 ns
UsAn SC hold time afier BAS high {Note 26} k) 35 40 ns
tRHO Delay time RAS high to QSF . (Note 25) 30 30 40 ns
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Switching Measurement Condition

1. Input reference point

3v

ov

FROM Vi
ALL TIMING SPEC.'S

ARE DEFINED FROM V_

2.4v
RANDOM PORT

0.4v

2.0v
SERIAL PORT
QasF

0.8v

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

3. Load condition

v
| %1
RANDOM PORT WwIoi O

SOpF

Rz

'l%m

+—iH

SERIAL PORT 5101 O
asF 1
30pF
l ’
Vv=Vou+R) iy V=Vg_ +Rs. i R _ Vou(V—=Vo) ~=Vor (V—Von)
=
. Vo« | - .1
Von=C(in—lon) Rz VoL=(L—loL) - Rz ok loL—VoL - ton
When V=5V, Rj=1838 Q, Rz=994 @ . Von- R4
4 (V—Von) —lon- Ry
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TIMING DIAGRAMS

Normal Read Cycle

tRe
tesH
tras
3 -
RAS C tRP
tcre treo tRsH
toas
X
oAs \ i
tcen - 1
Irao TRAL
task | |t Ran tasc || tean tasr
' row f column ROW
Ap~Ag L ADDRESS . ADDRESS ADDRESS
tres tRcH
i RO
WEB/WE f 09000000009
WB/WE
/ KRR o] | QACOOEONN
th(rLoE)
thicLoe)
th(oech)
57/68 5;Q;O;O;0;0;0;0;0‘0;0;0;0;0.
toTrs| |toTRH k- OOO0OO0OOCCO00
th (0ERH)
tesa| | URFn tres| | tern
DSF
L L
i
! poEL toEHD
WIi0g~7 XL
(INPUT) \7l
tcac toez
toLz torr
W10p~7 7 f ‘>7
lOUTPUT) { DATA VALID
Lcaa
~ trac
SE
sC
QSF Senal iInput/output can be asynchranously performed.
SI10g—7
(INPUT)
SiQg~7
{OUTPUT) P
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Normal Write Cycle (Early Write)

twe
tosn
tras
h | A X
s \ R
t cRP tRcD LagH
L tcas
— H
oAS & o \ ]
Lash | |tRaH _tasc toan 1 asr
- ROW cotumn  RAOOOCGOOCOAOOOOCOAONN ROW
oo M Coores KRGO KOO s X
twsh | {tRWH twes t woH
e X
WB/WE
- 4
toths tOTRH
A f 3 OOV XXX XX OOOOOOOOOBAOOOOOONY X
oT/GE L7 KRR AR KKK AR
tesr | |tren trsc || torm
"’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
bsF R I 000 059999455090
tws | [twh tpsg t pHe
NO MASK
WI0o—7 OO (OO0 FOOOCOCOOOOOCOOOOGAOOGOBONOAOOX
e OROL KRR e KRR
MASK
WiOg—7 HIGH-Z
(QUTPUT)
S
sC
QSF Senal input/output can be asynchronously performed.
SI10p~7
{INPUT)
Si0g~7
(OUTPUT}
* Wnite per bit operaton {(new mask)
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Normal Write Cycle (Late Write)

twe
LosH
Lras
3 - p
RAS &( JZ 1rp \
terp tAcD tRsH
tcas
TAS _/ " I j/
tasn| {Lman tasc| | tcan tASR
f ROW coLumMn ROW
Ag—Asp | ADDRESS ADDRESS L ADDRESS
tRWL
twsr| |TRwH trcs
twe
o H l """"""""""""V"""’v
WB/WE @@ n iW Kx m BRI
towL
toTrs| [LOTRM Th (wos) £
H
o R KX K KRR KX KRR
PT/oE RN
tesnl |YRFR trsc | [torn
OOOCOOOOAOOOOGAOCOACOONBEANAOOOOONOO0
DSF L Em L ] .’.0’0‘0.0’0’0.0.0‘0.0’0‘0.0.0.0’0.0’0.0.000‘0.0‘0‘0.0.0.0‘0."0‘0.0 0‘
tws || twh toenp| tpsw torw
NO MASK - o
Og~7 F 3 COOOOOOBOOOOOOAOONXX
aeuT para Ao KRN
MASK
WIOg~7 @ HIGH-Z
(OUTPUT)
ﬁ ~
SC
QSF Senal input/output can be asynchronously performed.
S10g~7
(INPUT)
SI0g~7
{OUTPUT}
* Wrne per bit operation (new mask}
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Normal Read Modify Write Cycle

tawe
losH
1RAs
R A p
RAS
%t tap \
tcrp tRoD tAsH
lcas %
4 X
AS /
¢ t cPN &( Z
tase | |tRan tasc| | toaw tRwL Lasa
ROW £  cotumn Y £ row
Ag~Ag ADDRESS ADDRESS ADDRESS
i J y, -
twsa| |tRwn tewp towe
twe
e ‘ ‘ N TR
R_*L 7 tawp QOO0
LAcs
toTrs| [LoTRH thwoe
th(cLoE)
p
BT/OE A
th (RLOE)
trsa| |tren
tesg 1crH
y, X
tosw
—ar e
tws | | twn tcac toe, t oH
NO MASK Y oEHD
WI0o~7 3 DATA 3
{INPUT) ‘ VALID
MASK
Tws | 1w Loan | toez
toea
WI10g~7 ¥ DATA  °§
(OUTPUT) h VALID _l
trac
sE 3
SC
QSF Serial Input/output can be asynchronously performed.
SI0g~7
(INPUT)
Si0g~1
(QUTPUT}
* 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
thas
_ tasH -
N - /
tReD 16
tep Teas
tcas

4

CAS ’ tepn \r Z k
t;;s_ﬂ’ tran  tasc| |tcan tasc| |tcan

{ row OLu:l:l OOOOOOXXK r:LUMN

Ag~Ag DDRESS, DDRESSY ":’t‘:”’?‘t’t‘t‘t DDRESS,
I |
tres treH
We/WE m‘ tRos th (pECL) W
tptrs| |tDTRH th(cLoe) th (CLOE)
- 0 o
e I : 05 N
th(rLOE) A
trsr| [tRFH trsc :EFH trsol| [torn
(X XO0G0000

o R R B R

1 1 | 1 y t

toewo | ., | tooEL toeHD
W/100~7 OOOOONK 2
NPUT) AR i
Tgac
toea

W/100~7 7 DATA \ / paTa '\ )} / DATA\
(QUTPUT) faac \VALlD/ \ VALID/ W \ VALID /
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Fast Page Mode Early Write Cycle with New Mask

I
P
[

Ao~ Ag

WB/WE

DT/0E

DSF

WiOp—7
(INPUT}

WIOg~7
(OUTPUT)

FAST PAGE MODE FAST PAGE MODE
WRITE CYCLE WRITE CYCLE WRITE CYCLE
tras
!S tRsH /
K ) g
14}
tceR tRcp tcas top tcas
. i toas
’ A\ \ AR /
_/ toen K 7 K y X 7
tasA| |tran  tasc| [tcam tasc| |tcan tasc| |tcan

Q—.I
ROW oLUMNIDOXOO0OOOOONFCoLUMNIAOOCOONN coLUMNIOOO00000000
L A R A RS AR A R i

twsn
twes twoH twes| | twew twes| | twon
K m 0
1
tortRs

=

twe I twe

tesr| [tren  trsc| [torw trsc| |torn tesc| |teen
.v.v.v.v’v’v.vov.v’v.v.v. mm—y .v’v.v.v’v.v’v’v’v Y,
LN \ SN

T T T T Ay Y

tws toHe tosc| | tore tosc| | towe

FAOOOOOOOOM  paTA DATA M
"t‘t‘t””’t’t”.’l N VALID M VALID
MASK
HIGH-Z

Serial input/output can be asynchronously performed.
Write per bit operation mask is effective during the continuous page mode cycle.

MITSUBISHI
ELECTRIC 4—103



MITSUBISHI LSIs

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

Ap~Ag

DSF

WI0g~7
{INPUT)

W07
{OUTPUT)

FAST PAGE MODE FAST PAGE MODE
WRITE CYCLE WRITE CYCLE WRITE CYCLE
tRsH
tras
1\ tpc
- - 1
tcrr tReD tcas tcp tcas
M teas
4 )\ Z J\ Zﬂt \
/ tepn i 7 k 7 K
tasn| |tRan tasc| [tcan tasc| {tcan tasc| [tcan
ROW COLUMNY ’;0;0;0;0;0;0‘0;0; COLUMN couMN‘m
DDRESS; DDRES! " A’A“."A“.‘ ADDRES! DDRESS‘
TowL towL ‘
twsa| (tawH RWL
. twe . twel towL
X p )\
L K 2 ) X
. + {
tacs tres tRes twe
totrs| | toTrn thwoe) th (woe)
1 A ,\ " ‘\‘] L L
W Wu ,%Z M
th(wor)
trsh| |tren trsc) | toru tesc| | tern , tesal|torn
e
M
T T I [
tws| [ twn tosvu ToHw
NO MASK
DATA
VALID @
MASK
toero
HIGH-Z HIGH-Z HIGH-Z
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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Fast Page Mode Read-Write, Read-Modify-Write-Cycle

Ap—~ Ay

DSF

W10g~7
{INPUT)

WI0g~7
(OUTPUT)

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

LasH

tras

)

trweg

tcrp tReo

tcas teas tcas

-

[+]

]

z
FI,
Ny

~
=
—
[e]
'l
.
f’l/'
o~y
A]—
[Pl
>t
Ay

tasn| [tran tasc| [tcam tasc| [toan tasc| [tcam towL

1

OLUMN OLUMN
DORESS; DDRE:
1 1

(w)
DI
[=]
mZE
a8
o~
D C
mZ
%

towe t
twsr| [trwH  tpgg th(cLoe) et S tags | |thicroe
twp twp twp
B - 1 )-1
5554 / \ tres! [thicLom \ toan \
' tcaa tcaa
tca
tRac toac CAC
H , toea) ) toea || ) toEa ,
W | N
totRs| {toTAH thwoe) th(woe) thwoe)
toemp l_t_OEHD toenp
tesn| [tarm trsc 'Ecm tesc| |teoen, tesc| [torm
{
; } f )
tws| [twn tosw/| | tonw tosw|| tonw
et
NO MASK
DATA DATA
VALID VALID
MASK
toez loez toez
;E Y ]L_‘\( HIGH-Z 7n( HIGH-Z
X f 4 f
VALID DATA VALID DATA VALID DATA

Senal input/output can be asynchronously performed.
Write per bit operation mask is effective during the continuous page mode cycle.

"~ MITSUBISHI
ELECTRIC 4—105



MITSUBISHI LSIs

M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

AS only Refresh Cycle
tRe
tRas |
' s \
RAS S k trp \
torp trec torp
o - W_
CAS
tasr | [tran, Lasr
. ROW } ‘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’ 4 ROW
homhe @g | ~ooress SRR, acomess
S (OOOOOGOOOOOOOOBOOOOGX OO0
W/ WE N N A o
torns| {toTRH
— H
5T/0E w
trsA tREH
. R
WI00—7 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’V0V.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.V‘
(neUT] R R KRR
WIOg~7 HIGH-Z
{OUTPUT)
st A
SC
QSF Sernial input/output can be asynchronously performed.
S10p—7
{INPUT)
S100~7
{OUTPUT) )
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MITSUBISHI LSis

M5M482128)-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

CAS before RAS Refresh Cycle

traAS

o

b
>
m
=
S
'7
3
»
e

trPC tesm

tesk terR

R

twsr RwH

'
WB/WE W "

o Y‘V’V.‘.V VOVOV V’V.Y.Y’V".V.V.V‘Y‘Y‘V’V‘V‘
wE R

X XXXXXD () (XXXX
.A A‘A’A‘ A’ .A’A’A’A.A’A‘A‘t‘?”.""t‘t’!‘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’t’:’

‘ V‘V""‘V’Y.V.V‘Y‘V‘V‘V‘V‘V.VOV’V.V."V".V‘Y‘VQV" V’V‘V"’V.V".V V
& 0.!“0"0000““ONN000000"‘&.‘&2’2"”000 20’

"V’V.V."V.V’V‘V 2% 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.v’v‘v‘v‘v‘v"v’
R XXX XXX

KKRRXXXX)

V’V \/

W10p—7 GRS 0'0'0;0‘0;0;0;

R XXX XTI X OTTIXY R RTX YOI YY

iweu) N A ot s et

Wi0g~7 HIGH-Z

(QUTPUT)

__ ™~

SE

SC

QSF Serial input/output can be asynchronously performed.

Si0g~7

(INPUT)

S100~7

(OUTPUT)
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MITSUBISHI LSis

M5M482128)-8,-10,-12

. 1048576-BIT DUAL-PORT DYNAMIC RAM

Hidden Refresh Cycle (Automatic Refresh)

READ CYCLE HIDDEN REFRESH
tre
tras tRas tRas
RAS \‘ -Z tRp . X trp \
I
tcrrP trco
™ tRsH tonn
a'4 p r
s R | e N . /
trao N
tasa| [tran  tasc| [tcam tasn | |tRan
pt—>1 f—s| f—
J)
ROW fcoLumn - F' Row
Ap~—Ag ADDRESS| QADDRE N (\DDRESS
) taRH N
tRAL twsr | tRwH twsh| [ trwh
trcs POOOOOOOOXX OOCOOOCOOOOON
WB/WE
/ . V1| R QRN
torrs| [toTAH
th (oERH
AN A
2
IpoEL
tesa| | tREH trsgl ICFH‘ tesr| | LRFH o
uy IR
' ' "] toea N
toan t OEHD
WI0p~17 OO0 .
(NPUTS BRRRARR foms i
torF
[ oz
W10 r ¢
0~7
{OUTPUT) DATA VALID N
t¢
Senal input/output can be asynchronously performed.
x MITSUBISHI
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MITSUBISHI LSIs

M5M482128)-8,-10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

Block Write Cycle
twe
tosH
tras
X
RAS \ P trp \
)
tere tRcD tRsH
r \ tcas
cas ___/ tepn \( 2
tasn | | tRAH tASR toam tash
_ £ Row - COLUMN ARX XXX KXXXXXKXXXXXXXXXONS ROW
o O s MR, o MR
twsn| |tRwH
B
WB/WE
] * L 2
totas| |toTRH
OT/0E COOOOOOOOOOOOOAAOOANA XXX XXXXX
/
oo W o B e
tesm| | tRFH LFsc torH
’ 24
DSF L
tws| | twh tpsc TomHe
NO MASK
_ X \/ ‘0""7" "' \/ """V"" \/ V"’V""" \/ "V V‘V‘V""."V \/
o) T R
MASK
WIOg—7 HIGH-Z
{OUTPUT)
SE
SC
QSF Senal input/output can be asynchronously performed.
S10g~7
{INPUT}
S10g~7
{QUTPUT)
e ne oo e | eao | omeu oA
**YVhenWIO,,=I,thecol.-n ’ 1 --+Col-1 CAg==1, CA1=0
s selected. 2 ---Col-2 CAg=0, CA =1
3 ---Col-3 CAg=1, CA=1
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MITSUBISHI LSIs

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Fast Page Mode Block Write Cycle

CAS

Ag—~Ag

WB/WE

DT/0E

DSF

WiDg~7
{INPUT)

WI0g~7
(OUTPUT)

FAST PAGE MODE

FAST PAGE MODE

BLOCK WRITE CYCLE BLOCK WRITE CYCLE BLOCK WRITE CYCLE
tRsH
tras
—\ [/
-k
[48
elid tRCD toas tep tcas
Tcas
s )\ \ —— /F_
/ toen k X 7 \
tasr| [tran  tasc| |tcaw tasc lﬁf“ tasc| |tcan
re—1
‘_,] r—- ‘_-l Y AN NN AAVAVAVAVAV, VY,
ROW COLUMN coLUMN RAOCOOOOO( COLUMNROOOOKX XXX
i R oomess KOO, XXAaooressA AN
(CAz~CAy) (CAz~CAy) (CA2~CA7)
twsr| | tawn
|
Ie’ )
H (s
* L y
W
toras| | toTRH
)
g SRR
tesc| [Lorn trsc| [torn trsc| | torn
tesy| |tRFH I r—,
-+ LOOO000O00G N
4.
W W N
Tws| [twH tosc| | tome tosc| | tone tosc| | toHe
| o]
NO MASK|
COLUMN COLUMN f coLumn
4 SELECT SELECT | SELECT
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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MITSUBISHI LSIs

M5M482128)-8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Flash Write with Mask

LRas ]

K tap \

tcre | |tRoD

I

>

Wl
)

oxs 3 ‘0‘000“’0 A O LEAEL 0‘00"00“0;0;0‘0‘0‘0.0.0&

e e el

tasn | [TRaH tasn

Ag~Ag m ADRD 0;0";0

EARXRKY
twsh| [trRwH

[a]

W ‘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‘ ROW
Ess "ofofotototofo.op.oa.m!o‘o‘o?oto!02ofoﬁo‘é0202020202020202020202020!020202020202020202«"

v
A

XD

R R KRR XX KRS
B

Ty

.'
AN

V‘V
SO

m'
\|

toras| | LDTRH

E
m
&

tesn| | tRFH

‘"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‘V‘V’V
oS R ONNNXKRTIRRRRRKITITRNX

tws | [twh
NO MASK

oy 30 R R eRe

X T %
{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’A’

\\/ V.V‘
% S e

MASK

W10g-~7 HIGH-Z
{OUTPUT)

SE

SC

QSF Serial input/output can be asynchranously performed.

S10¢-7
(INPUT)

S10g -7
(OUTPUT)

-~

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

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tosH
\ tRas " —
RAS \ 7 tap \
tcRp trep TrsH
X Lcas
= XY \ Y
tasr| |tRaH, tasn
- ROW * KRR THIANRXTHKXITAINL oW X
fohe @gr ADDRESS D RRBRBBONIM. appress
twsn| |tAwH,
{ twes twen
WB/WE OO0V ICKKAXXS
X W RN
toTRs| |tOTRH
X
5T/0F W
tesn | [tRFH
OO0 KOO XXXXXXXXOOOOOCOOOOOOOON)
osF W o
tosc Tome |
Oo—1 ‘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’vov.v’v’v.v.v’v.v'v‘v’v.v’v.v.v.v.v'v’v‘v \/
NPT o000, I 00 oo Al
WIO0—7 HIGH-Z
(OUTPUT)
_ ™
SE
SC
QSF Senal Input/output can be asynchronously performed.
StQg~1
{INPUT)
SI0g~7
{QUTPUT} J
* For refresh address (RAS only)
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MITSUBISHI LSIs

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Late Write, Write Latch)

Ag—~Ag

b2
o
~
R

BT/0E

DSF

WI0g~7
{INPUT)

WIl0g~7
[OUTPUT)

SE

SC

QSF

S10g~7
(INPUT)

S10g~7
(OUTPUT)

twe
tosk
tRas
j\ 7_ trp h
N / \
tcrP trep tRsH
Lcas
b/ N !
' |
, tasr tRAHI tewe | Lasr
m ROW * i ROW X
ADDRESS ADDRESS
tawL I
twsh| [TRwWH " tros
twe
r b
N\
torrs| [toTRH twoH
3 QOOOOCOOOOOCX XX OOOOOOOOOBA0
w N e
Tesr | | tren
f 3 (LXK IO X XXKXXAXX)
QXA
tosw LoHw
L OOOOOOOOOOOOOOOOON
L Coom oA RS
HIGH-Z

Senal input/output can be asynchronously perfarmed.

* For refresh address (RAS only)
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MITSUBISHI LSis

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

tac
tosH
tras \
RAS \t / o A\
tore treo tRsH
toas
cas toen \ J/
task | [tran tasc toan tAsA
4 s LOOOOOOOOOOOOO0) RO
Aos @3( aopress [ R ROURRKRARX ME
twsa| |tawn
e
UoTRS t oM torsr
_ r XXX KRR
e RN VI, o RECRR
tesr | {URFH
- B
Y,
{INPUT)
taso
WiOo—7 HIGH-Z
{OUTPUT} teso
trso .
tsoa
= R AR
tsms Lsot tscH lESE
I tspH r \
s e NANNNWNNY AN
teo tsca
Lag
s
QSF HorL XL HorlL
Isg tsiH tro
tszm
SI10g~7 :XL INPUT ]
(INPUT) | DATA |
taLz
‘ —
. 7 DATA
%8$PUT) } VALD 5_
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MITSUBISHI LSIs

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

D
b-d
wn

|

[¢]
>
w

Ag~Ag

W10g -7
(INPUT}

WIOg~7
{QUTPUT)

SC

QSF

Si0g~7
(iINPUT)

Si0p~7
{OUTPUT)

Lre

Tesn

Thas

[P

4 X
\t ,Z tap \
torp treo LRsH
‘ toas
o \ /
tasr | |tRaH tasc tcan Lasr
| |
row SAM TAP DO ROW
W ADDRESS ADDRESS 2.2’202’,2’.""?2‘ | ADDRESS
twsr| [trwH
& "

torrs

s

t
Fu:)TD__I toTw

’V.V‘V.V.V.V.V.V.V.V‘V.V’V’V‘V’V V.V‘V
R

trsh

tRrH

(X '0‘0;0;0;0;0;0;0;0;0;0;0'0;0;0‘0 XXX

'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.V‘V’V.V.V.V.V‘V’V
% AN ANl
T S

HIGH-Z

tsoa

t
SRS

tscL

tsoz

i

/AN

Lshn

i \
72 tscH \

tscn

trMo tsca

Hor L

Hort

tsis tsiH

INPUT
DATA

400

".A."A’A‘A’A.A‘A’A.

LKA
RS

‘V‘V‘V‘V‘V.V’V’V’V.V’V.V.V.V.V’V.V’V’
XXX

tszsh

tRHZ

\YAY; V’V‘V’V’V.;’. 4 y

Pl

>_

4 DATA
QOB vauo

9§ MITSUBISHI
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MITSUBISHI LSIs

M5M482128)-8, -10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

tre
tesk
tRas
b ¥ X
RAS %( 7Z trp \
tcre treo LRsH
Leas
\
Ry \ V
tash| |LRaH | tasc toan :ﬂ
F Row SAM TAP 7 /™ Row
Ao~ As | ADDRESS ADDRESS | ADDRESS
twsh | |TRwH
e
tpTRS taoH torsm
teon
DT/GE \_( ’Z torw
trsr| [tREH LaDH
OOOOOOCOK) GOOCVOOOKXX XXX
psF m y AR EK
Wi0p~7
(INPUT)
WIOg~7 HIGH-Z
(OUTPUT)
tsce tsop soH
SE
tson ] tscL |
n-2 n-1 n
o W\
toTo |
osF MSB(CAg)
tsca
S10¢9~17
(INPUT) . oo toon
—
%Sgng) DATA VALID DATA VALID ‘MW DATA VALID
oLD oLD oLD NEW
n-2 n-1 n
-MITSUBISHI
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MITSUBISHI LSIs

M5M482128])-8, -10, -12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

D
>
[¢}]

o
P
[

Ap~Ag

W1Og—7
(INPUT)

WIOp~7

{OUTPUT)

SE

SC

QSF

Si10g~7
{INPUT)

Si10g~7
{QUTPUT!

t

RC

tosH
tras
X y X
\ 1. \
teap tReD tRsH
, \ fcas
1] \ /
tasn| | tRan tasc tCAH t:ff_
D N e T
ADDRESS | ADDRESS ADDRESS
|
H COVOOOOCOOOOOOOOAOOOOX X0
S w15 RSB
TRDOTD . torw
toTRs
v‘v‘v‘v'v’v’v.v’v.v’v’v‘
W NN
tesr | [tRFH
OOOOOOOOOOOOOAOCOOOCOGO0
m ; RN
OOOOOOOOOOOOOOGOOOOOOOOOOOCGOOOOOON)
R RN
HIGH-Z
tscc tsRp Ushu
n-2 r 11 tsoL "ﬁ’ \ n
/R R\
tRHg
HorL XL Hor L
tsca
tsca tson tsom
DATA VALID "‘;‘;;’;’;‘0 <i //.?;.;’; Z';'Q DATA VALID |) o‘;’;‘; ;’;’;” DATA
X000 GOONK) QOO vatio

oLD
n-2

oLD

n-

1

OLD
n

NEW

. @ MITSUBISHI
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MITSUBISHI LSIs

M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

Ap—Asg

W/100~1
(INPUT)

W/100~7
(OUTPUT)

SC

QSF

SI10g~7
(INPUT)

Si0g~7
{OUTPUT)

Lesu =
tRas
R e ]
terp trco LRsH
teas
A y
| tasn | |tRan tasc toan tasn
TR oo MR oo MR e X
twsn | |tewn )
| R
totrs| | tRon torsa
NI/ T A
trsm | [tAFH
R R
SRR BB
trsp .
tes | | ten L_t o —
" % ASD
. tsms tscu Iscc
tco = ’ \ tsoL [L
} - Z IscH 1 7
= tprg
Xi MSB(CAg)
ts0z [soptﬂo tsis| | tsim
t i B )
soz )
HIGH-Z

DATA \
VALID 4

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

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
y
s \ / \
torp troo tasH trp
I \ toas
H
cAs _/ ton N ,/
tasA| tran tasc tcan tasm
‘ ! AVAVAVAVAVAVAVLVLY
Ao~ As ADHDORVZSS /s\gr; RTEAS: ?:’:f:f:::’:f:’:’:‘ \ ADFI‘:)ORV;SS
twsh| [tRwH
I ’V‘V.V.V V’V‘V‘V.V‘VOVov’V‘V"OV.V’V‘V‘V‘V"‘V.V.V0V‘v‘v’v
toTRs troto ,  totw
5V‘V’V‘V‘V‘V’V’VOV.V’V.V‘V‘V.v’
trsR| [tRFH
.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 \/
o m Jl B SRNBON
Wi0o—7 COOOOOOCOOOOOOOCOAAOOOOOOOAN
WIQg—7 HIGH-Z
(OUTPUT)
tes | |ten
— H X
- W
tsms SRR tsce
tscL tscL —
f NXOOPOOOOKX XXAXXOOO00 £ 3
> J/ NN A oo /
trHo
QSF MSB(CAg)
soz tsis | |tsm
tsor e—s
S10g~17 ¥, .
(INPUTS { DATA VALID DATA VALID
tspz
ISOIS-?-;JT) X DATA vaLD E HoHZ
MITSUBISHI
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M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

twe
tesH
tras \
X
RAS \ / ton \
tore trcp tasH
\ tcas

S A
CAsS @ Tcen K( /

tasr| |[tran L asrR

I‘—.
M ROW SAM TAP I ROW

Ao~ Ag ADDRESS ADDRESS ADDRESS x

twsr | |trRwhH fIA_SC’l 'ﬂ’l
e BB 7

totrs| | trow toTsr
4
e G T
tesri [tRFn
tws twH
mi OOOOOOOOOXX )
W/100~ h OOV RO XXX (X0
anPUT m KR KKK
MASK tasp

W/10g~7 HIGH-Z
{OUTPUT) teso

fes e a0 " tspH
SE L )

'sRs tscc ,

tscL | tscL
4 y
s ALY 7o N
too toro
QSF \ MSB{(CAg)
ta
tao s tsis tsin
_ . '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’ DATA X ‘V‘V’V‘V’V’V‘ DATA
mew X XKORRER R s KRR ors )
S5100~7 HIGH-Z
(OUTPUT)
MITSUBISHI
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M5M482128)-8,-10,-12

1048576-BIT DUAL-PORT DYNAMIC RAM

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

tws
losH
tRAS
RAS h { :
s } \
torp tRop tRSH trp
tcas
X
m tep x(
 tasr| |tRan taso [ | teaw tasA
Row ) sam Tap  FAXXXXCOCEXKXOXXXNS  Row
S oonte IGRRROngORARNY, soons
INEXT SERIAL)
twsr| [tRwH
WB/WE
L
troto , toTtw
toTRs
‘V’V0v.v.v.v'v’V’V0V.V'VOV’V'v
oo XK
trsr | | tRFH
v B
2
o] |ty
NO MASK
W10~y COOOOOOOOOOOAK KON XXX
e X000
MASK
WiOg~7 HIGH-Z
(OUTPUT)
tes ten
- B
2
tsRs UsRH tsco
tsoL ) tscL
s
> W \\\\\N\\\\\\\\\t JZ tscH qﬁ JV
tRHQ
QSF x MSB(CAg)
tsis Isin
S10p~ OOOO0OOOOOOOOOOOOAANOOOOOOONNOO0 AOOXXN  paTa
e (Lo v g a7 vauo XX Sl
S10p -7 HIGH-Z
{OUTPUT)
MITSUBISHI
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1048576-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer (to Inactive Register)

twe
tosH
tras
_ r y
RAS - 72 tap \
tcrp treo tRsH
tcas
- R
oas teen \f 7/
task | [ tran tasc toan tasr
ROW SAM TAP ROW
twsr| [trwh,
H
WEIWE ROOOOROOOUOONNOOOOVAAOOOOIKXXX X KXXX XXX
WB/WE N RSN
tores| | troH
VVVVY VYV VVVV VY VAANNANNNANN ANNNNNANNANNNNAANNNNNNANNNNNNNNNANNANA
o | e
trsr | |tRFH
H
’V.V’V‘V‘V‘V‘V’V.V’Vov.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‘v
Ps¥ 5y KBRS
W10g~17 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’V0V’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.V‘V’V’V’V.V.V’V‘
NPT e e s el ettt ol
WI0g-~7 HIGH-Z
{OUTPUT)
gé— ~
sSC
QSF Senal input/output can be asynchronously performed.
S100~7 -
{INPUT)
S100~7
(QUTPUT)
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Split Write Transfer Cycle (to Inactive Register) with New Mask

twe
tosH
tRras
— h
AAS \t , * . \
!
toRp trco tRsH
teas
_ "4
w r v
. tasr| | tRan tasc tean tASR
N ROW \ "r.v’v’v‘v.v.v‘v‘v’v’v.v‘v’v’v’ {m\ ‘v.v’v’v.v‘v’v.v.v.v‘v’v.v‘vov’v‘vov. ROW
s W oontss IR sooress UGN, aoomess )
twsh| |tRwH
o T
.
toTrs| | tAok
we
K 2
trsr | [tRFH.
Y
v
tws || twh
NO MASK
. i } T X TR DX XL XIX VLYY
B e e e epggRy
MASK
WI10g~7 HIGH-2
(QUTPUT}
s ~N
SC
QSF Senal input/output can be asynchronously performed.
S10g~17
{INPUT}
S10g-—-7
{OUTPUT) P
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Serial Write Cycle {SC Toggling, SE = L)

§—E- -
tsce tswH
tsws IscL
— y
s A oo |\ o\
tsca
QSF Hor L
LLsis| | tsiH tsis| [tsiH
S10g7 XOO00000000 { neuT LO000000000N INPUT SOOOOOOLOOOOCOOOOOOOOONX
(U SECRRIOOOON.  oara PREGKSRAISENA.  oara IR KRNI
" Sl0g~1 HIGH-Z
{OUTPUT) -
Serial Write Cycle (SE control)
tswH
__ Y
SE \ N e S‘ /
tswis tswin tsws
= AN\
tsco
£
QSF HorL x
tsis( | tsiH tsis| | tsiH Cloisf | tsm
(INPUT) DATA DATA DATA DATA
S10p~17 HIGH-Z
(OUTPUT)
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Serial Read Cycle

tsop tsoe
' 4
SE \
y | /
tsce
—
4
sc \ / Z \ /
N
tscH tscL
1
QSF Hor L
tsze tsoa tsoa
Sl0g~7
{INPUT)
tsoz tsoo tsom tsoz
ft——] -—»I
S10g~7 oUTPUT X £ output £ outeutr
P DATA DATA DATA
(OUTPUT) "4 Kk 7
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