MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

DESCRIPTION

MBMA482257J, TP, RT is a high speed 2097152-bit Dual-Port
Dynamic Memory equipped with a 256K x 8 Dynamic RAM
Port and a 512 x 8 Serial Read Port.

High performance CMOS process using 4-layer polysilicon
and silicide technology provide both high circuit density and
low power dissipation.

The Serial Read Ports are connected to an internal 4096
bit Data Register through a 512 x 8 Serial Output control
circuit and can be serially read out with a clock rate of up
to 33MHz.

All Serial Reads are done relative to the RAM array, thus
data transfer from the RAM array to the Data Register is
referred to as a Read Transfer Cycle.

FEATURES
RAS | Random | Serial Rs andq °| :?tc g:r:;
Access [Read/Writd  Read
Type name |30 " lcvele timeloycle time Viﬁ;:g:’” vc:ur:::(p ty
(ns) (ns) (ns) (mA) (mA)
MbM482257
JTPRTT 70 130 25 90 55
M5M482257
JTPRT8 80 150 30 80 55
MBEM482257
JTPRT.10 100 180 30 70 55

PIN CONFIGURATION (TOP VIEW)

vee 40] Vss
SERIAL COMTRL " 1 R sa7
el Eese
SERIAL
OUTRUTS 5Q1+{4] —+ 05 (B-PORT)
(B-PORT) SQ2«|5] 36]— SQ4
i ey~ 508+ [E] 135]«—SE  SERIAL ENABLE INPUT
T BT/OE—[7] [34)+> w107
ENBLE YT w100 < [B] s WIOE | IRSoIATA
ITE
sk | Wior «»[3] 52« WiOs [ INPULS/OUTPUTS
INPUTS/OUTPUTS | WiO2 «»[TH] 31 «» Wi04
- WiO3 +>[T] vss
wiresmaly Vs [2 —DsF (NPT SPECIAL
puae iyt WB/WE-»[13) 5 N
Jon wooress FAS [ T7)+~CAS ST et
As—»(15] [26]— QSF  OuTPUT SPECIAL
FUNCTION
ADDRESS Lol Ao
weurs | A1 24+—A1 | ADDRESS
As—»{TH 23— A2 INPUTS
As—[T3 22| «—As
vee 21]  vss

Outline 40POK(400mil 40pin SOJ)

NC : NO CONNECTION

® Dual-Port Architecture
RAM Port : 256K word x 8-bit
SAM Port: 512 word X 8-bit
®0One-way Data Transfer function from the RAM
Array to the Data Register
@ Fully Asynchronous Dual-Port Accessability.(Split SAM)
® Addressable Start Pointer of Serial Read
(Point Control Function)
@ Programmable stop of the Data Register.(Stop Register)
®Write Per Bit Function
®Real Time Data Transfer from the RAM Array to the
Data Register
®Hyper Page Mode
®CAS before RAS refresh, Hidden Refresh
®512 cycle/Bms Refresh
®Flash write, Block write operation
®Write Mask Select (New Mask/Old Mask)

APPLICATION
Display equipment for personal computer/work station, Frame
memory for digital TV/VCR, Video printer
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)

4

vee (1] 44 vss
SERIAL comg# sc[7] 507
senn. [ o +55 | §imirs
auraurs | 59 L4} 411505 [ g-posm)
8-poRT) | SQ2+—E] 40—+ SQ4
DATA TRANSEER “5033[5 [38]«—SE  SERIAL ENABLE INPUT
outruT DT/ OE— (7] [38]«> wi07
BMBLE LT 100 e [E] 3« Wios MASKE
WRITE WIOM»E E EoWlOs |NPUTS/0UTPUTS
MASK/DATA i (A-PORT)
(NPUTS/UTRUTS | WIO2++[I0] & [35]«r WIOa
(A-PORT) N
©
WIO3 «+[T3] 3 32 vss
INPUT SPECI(AL
T PRI R E o E 31+~ DSFT- piper) oy
EnapLE 1npuT WB/ WE — (5] 3 NC
ROK ADDRESS STROBE NPUT FRAS —» [TH] 7 CAS Shome oot
¢ As—[T7] 28] > QSF QuIPuT SPECIAL
A7 (18] [27) « Ao
AR 1 As—Tg (28}~ A1 | apoRESS
AS"@ E&Az INPUTS
As—{21] [24)«— A3
vee [ 23 vss

QOutline 44P3W-L. (400mil

44(40)pin TSOP i1)

Vvss
SO74—@
SERIAL | sqpefp
oureurs { 308+
@-poRT) | SC5 <[]
$Q4 «—[&]
SERIAL ENABLE INPUT E — 33}
WIO?7 +»[3§
R
aepoRny | Wios [
W04 +»[35]
vss [&
INPUT SPECIAL
FumCTion DSF! — Bl
NC 50

COLUMN ADDRESS
STROBE INPUT
OUTPUT SPECIAL
FUNCTION

ADDRESS
INPUTS

m

O[] wvee
[2]+—SC SERYAL CONTROL INPUT
[3]—=sae
[7)—sar | SERIAL
OUTPUTS
[5]—+50z | (g pos)
[6]-+5Q3
R DATA TRANSFER/CUTPUT
[7]+D7/TE ENABLE INPUT
z [8]+> WiCo
S 3] wion MASK0ATA
& [0« wioz [ (§pyTs/ouTeuTs
N (A-PORT)
(L]
~
3
= [Fewios
(4 vss
WRITE-PER-BIT
18]« WB/WE fagre oot
:|<—_S ROW ADDRESS STROBE IMPUT
E«AB 3
ELY
ADDRESS
18+—A6  \ypurs
[20)«—As }
2]« As
72 vee

Outline 44P3W-M (400mi! 44(40)pin TSOP Il )
NC:

NO CONNECTION

BLOCK DIAGRAM

Ao
Al
A2
A00RESS |
INPUT | A4
AS
A6
A7
A8

ROW ADDRESS
STROBE INPUT ~ FEAS

COLUMN ADDRESS
STROBE INPUT ~ CAS
WRITE-PER-BIT/MRITE G e

ENABLE (NPUT
DATA TRANSFER/QUTPUT
ENABLE iNPUT oT/CE

SERIAL CONTROL INPUT ~ SC
SERIAL ENABLE INPUT  SE

INPUT SPECIAL FUNCTION DSF1

%

NG
GENERATOR

s

8

:>| COLUMN DECODER | -—,:-E)WOAOO WRITE
— DATA P MASK/DATA

| s | (R

« : Lo /OUTPUTS
I « 1/Q_CONTROL () Wr/107 ) (A-PORT)
& Glg 512 cOLUMN
o 8 ) COLOR ‘
af~g e REGISTER
d - WRITE
8 3 [~ 2M MEMORY ARRAY MASK
< 4 REGISTER
— —/—»(5 SQo
|
SERIAL | ¢ | BevpUTS
ADDRESS SERIAL SERIAL AR L (BPORT)
POlNTZER DkELECTOR»d lSELECTOR- ﬁL’Q sa7 -
. _ ‘
Q vee sy
Vss(OV)

0

.

O—-

QSF

QUTPUT SPECIAL FUNCTION
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MITSUBISHI LS|s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

PIN DESCRIPTION
Pin Name Function
It is used a clock which latches the row address (A0o~AB) to select the word line. It also latches
RAS E%WUTADDRESS STROBE the mask data for Write-per-bit and Flash write functions when the WB Jevel is low. CAS beforel
RAS retresh mode is activated when preceeded by TAS falling edge.
COLUMN ADDRESS It is used as a clock which latches the column address (Ag~A17) and initiates the reading or|
CAS writing of the selected words. In the data transfer cycle, this latches the SAM Top address point.
STROBE INPUT
(TAP)
The M5M482257 utilizes an address multiplex method for selecting one word smong the 256K-
. I i
Ao~ AB ADDRESS INPUT word memory cells. § row address and 9 column a.ddres.". are latched by m and m falling
edge. In the data transfer cycle this column address input is also combined with the serial acces
start address.(TAP)
When the WB/WE level is low at RAS falling edge, Write-per-bit (RAM write with Mask) or Flash
WB,/WE WRITE-PER-BIT/WRITE write or load stop cycle is selected. When it is high, normal read/write or Read transfer or Load
ENABLE INPUT color register cycle is selected. This clock also controls esrly/delayed write mode at the CAS
faling edge.
During RAM read cycle, It anables the data output (RAM port). Also when the DT/OE level is
o7 oE DATA TRANSFER/QUTPUT | low at the FAS falling edge, the data transfer cycle is selected and when it is high, RAM read
ENABLE INPUT /write cycle or Load color register or Load mask or Load stop or Flash write or Block write
cycle is activated to the WH/WE, DSF1 condition,
WiOn * WRITE MASK/DATA These are the data Input/output pins to the RAM. During RAM write-perbit, flash write, block
INPUT/OUTPUT write cycle, the high data pin at the RAS falling edge enables the selected bit write operation,
sc SERIAL CONTROL INPUT The slenal ooceu. i8 initisted from fho SC clock rising edge. in the serial read cycle. The output
data is held until the next clock rise.
san ¥ SERIAL OUTPUT 512:bit X 8 word_serial output.
SE SERIAL ENABLE INPUT This enables the serial output.
This input defines special functions such as Split transfer, flash write, block wirte and Load color,
T N-1
DSF1 INPUT SPECIAL FUNCTIO Load mask register. When it is low grounded, the device works as a basic dual-port memory.
QsF CUTPUT SPECIAL FUNCTION| Cutput indicating the serial data selector status.

Note ¥ : n=0~7
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M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

TRUTH TABLE
Menu RAS CAS Address MD input Write Register Function
— — = Cti
code CAS [OT/OEWB/We| DSF1 { DSF1 | RAS | CAS | RAS | CAS |{CAS,W| mask | WM | color
CBRS 4] * 0 1 - STOP - * - * * * x CBR refresh/Stop Register Set(No Reset)
CBRN 0 * 1 1 - * - * - 13 * CBR refresh/ (No Reset)
CBR 0 * * 0 - * - * - * * # * CBR refresh (Option Reset)
RT 1 0 1 (¢} ROW | TAP * * * x * * Read x-fer
SRT 1 0 1 1 ROW | TAP * % * % * * Split read x-fer with programmable stop
RWM 1l v o | o | o |row|col ™™ | - |P2 | ves {52 | & | Read/Write (New/Old mask)
WM input use
Col new |Col Load
1 - Y i
BWM 1 0 0 1 ROW v2vs|wm | select s | 5o USE | Block write (New/Old mask)
FWM 1 1 0 1 ~row | x ™ [ - | - | ves |"°@ | USE | Flash write (New/Cld mask)
WM use
Data .
RwW 1 1 1 0 0 ROW | COL * * input * * * Read/Write no mask
Col Col .
* - * *
BW 1 1 1 0 1 ROW Yo.v8 soloct USE | Block write no mask
LMR 1o 1 Lo frow| x| x| o« |21 w1 s | s | Load mask register
mask
Load .
LCR 1 1 1 1 1 ROW * * * * * * Load color register
color

Option maans Stop Register and Old mask mode. CBR resets both Stop Register and Old mask mode.(= Stop Register is reset to defaut value
and New mask mode is active when CBR operation is executed.)

FUNCTION
1. Flash Write
Utility : A high speed clear can be performed with flash write

cycle.
COLUMN —»

ROW | [

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

* MITSUBISHI
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Flash Write Timing Description

WIOn

LOAD COLOR REGISTER
CYCLE

2. Split Reglster with Programmable Stop function
Utllity

a. To simplify real time transfer timing.(fully asynchronous
serial access)

b.To split serial register into two halves and optimize the
memory size to CRT.

Pointer path

At Normal Read Transfer Cycle

1.Transfer the data from RAM to SAM, and set the SAM
start address among O to 511.

2.Start the serial read cycle.

3.Senal read from lower to upper/upper to lower.(the pointer
of the lower/upper SAM will be automatically cleared to
address 0/256 after over-carried)

At Split Transfer Cycle
1.Load stop register cycle and define SAM division.
2.Normal read transfer cycle must be performed prior to the
split transfer cycle.
1 »2 or 2 -1 is permitted.
3.At the split transfer mode, data are transferred to the idle
half of the SAM automatically.(column address As is
ignored)
4.QSF 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.

K K X XXX KK
RS
KRR

' OLLD.09.9.0.0.4.9.

A S 2NN NN AR AAA
RRORRRRAIKIRIARRN
OOQﬁfavvvvvvvv”v
FeTe0 202020 % %0220 %0 %0 %%

LAASASAIAAA AR K XXX X KA
“”%%%%%@%%%%%vvv
$0.9.0:0.0.0.0.0°6.0.0.0.0.0.9.¢
G55SR
0200020202026 % % % %0 e e 20252

FLASH WRITE FLASH WRITE
CYCLE CYCLE
LOWER UPPER
—® o —
0 255 258 511
LOWER UPPER
0 255 256 511
LOWER UPPER

D

)
'
‘

O 9~ &4
|

S1, 82, 53 or 54 is tap address, that is defined during split transfer
cycle.
SAM is devided into 4 subsections in this example.
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M5M4822574,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

EXAMPLE

UUUU
ﬂ\_/ /T O\

DSF1 / \ /—\—"_/_\—
QsF /

LOAD STOP REGISTER INITIAL NORMAL READ TRANSFER SPLIT READ TRANSFER SPLIT READ TRANSFER

(TO UPPER SAM) (TO_LOWER SAM)
{
I | \\ |
I l 1 [ | | | [ ]
: ‘ —
TIME [ & - =] ] | I\ I I
LOWER READ
I | [ [@¢ _+— | |
[ 3
| S l | o] 1 |
arrive at stop and jump UPPER READ
® starting TAP address

Split Transfer Cycle (SRT)

CAS

S /
DSF1 / ! \
tSAAT)
old N - ; tTSAA;\ new N
sC /i \__ / 4/
-— I
previous stop: t new stop ; defined

{ by CBRS CYCLE
not allowed N (both previous stop and new stop) LRy

N means last address in sam boundary.

Previous stop is cleard by SRT cycle at FAS low edge and New stop is started after
SRT cycle RAS high edge.

SRT CBRST CBRS2 . SRT |
RAS __I_ [ __[— _l'_

previous stop new stop defined CBRS2.
(CBR1 is ignored)

* MITSUBISHI
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MITSUBISHI LS1s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

CBR with Load Stop Register Cycle (CBRS)

s \ /

]
/\ﬁ

Ad~AT7.(A0~A3, AND As ARE IGNORED)

RTINS TS B S IS T TSI
SRR RARIIARRKN STOP REGISTER SET R RRIRILRRRLRRXRARRANE
ADD  XKEEEECRNHKH R 2SS0 IIRRRIACHHIHHHAIIICICHHRIHHHIAA
S OaOaO OIS GO 0.8: SV 20V 298890, 9 093 0000800 0009990299
w |/ \ -
new stop is set after SRT, there is no restriction
between CBRS and SC.
A7 As A5 Al DIVISION BIT WIDTH LOWER UPPER
1 1 1 1 172 256 [ 1] ]
0 1 1 1 174 128 [ [ | [ |
o o 1 1 ws e L r [ jt rr 1 [ |
o o o 1 e 3 NN EEEEEEEEE
o o o 0o wm (T (T I

CBR Option Reset Cycle (CBR)

e \ /
o T\

DSF1
trRes not jump another side
. tsAAT ! ;
oE—— ' jump to another side
<=/ \__/
1[ 1
-— —

previous stop | new stop, reset to default (1/2 boundary)

+ not allowed N .
N means last address in SAM boundary.

Previous stop is cleard by CBR cycle RAS low edge and new boundary (1/2 boundary)
is started.

* MITSUBISHI
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MITSUBISHI LS|s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

QSF Timing Description

255
511 TAP
SC f\ / \
tsca
X O
tsca

QSF X

3. Block Write
In the Block Write cycle, data stored in color register can
be written into 4-bit-columns (block is selected with column
address CA2~CAs) at one time. The DQo~DQa inputs at
CAS falling edge enable 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 writing of color register data.

The color register must be loaded prior to the block write
cycle.

COLUMN (CAz~CAsg)

Application

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

COLOR REGISTER DATA FOR EACH 1/0

WiCo : CA0 =0, CA1 =0
WIO1 : CAo =1, CA1=0
W02 : CA0 =0, CAl =1
WiQ3:CAo =1, CA1 =1
H : Write enable (no mask)
L : Write disable (mask}

ROW 013

WRITE PER BIT
SELECTIVE 1/0
(DQo~DQ7 AT
RAS FALLING)

4-8IT-COLUMNS

SELECTIVE COLUMN

(DQo~DQ3 AT TAS FALLING) T

* MITSUBISHI
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

RAS
CAS
ADD
WB/WE
DT/0OE
DSF1
WIOn MASK @ SELECT
*1 H:No mask *3 column address CA2~CA8, CA0~CA1 = Don't care.
L : Write per bit
*2 H: Write enable *4 Select WI00: CA0 =0, CA1 =0 H: Write enable
L : Write disable WIO1: CAo =1, CAl =0 L : Write disable
wi02: CAo =0, CA1 =
WIO3 : CAo = 1, CA1 =1
COLUMN COLUMN
BLOCK
SEL3
0 511 SEL2
0 SELY
ROW SE'—i’ 1 EACH COLOR DATA
\ L WI00 —-—]
[T] WIO! ——
. - WIO2- —=
WI03 —]
W04 ——»
WIi05 —
W10 —
WIQ7 ——
511 L
SEL © SEL 1 SEL 2 SEL 3
CAo=0 CAC =1 CA0=0 CAo=1

CA1 =0 CA1 =0 CA1 =1 CAr =

A0, At and WIO4~7 at CAS falling edge, are “don't care.”
but must be set t or L state.

* MITSUBISHI
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HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

—

BLOCK WRITE CYCLE
WITHOUT MASK

WITH MASK

BLOCK WRITE CYCLE

WITHOUT MASK

BLOCK WRITE CYCLE

LOAD COLOR REG. CYCLE

§ % (== ) ) S N T
N EES I ES
z - BRI = E
[
>3 | 5) rlxfaalz]ala]a
= e =5 T T u‘ﬁJ B ES A B Y )
s @
g F—
id
. (ESES T T = ) ] ]
]
" A E I EIES I
” X [ [ =[x [ x [ =[x |x
g 5 MERRECEE
u
3 % 3 - I - 2 HEEEIEIEEAEIEE
8 %}
3 r T T ] 3 ] T T
2
EIEEIEIESEIETE]
T(x[a[a]x[a]a[o
m X Ix | x| x| x|x|x}|x
g S x [ x [ x]x]xx]=x{x
3 5 o Q N E EIEIESEIEE
o] ]
o
7]
3z i
Q
&
b B Kd B B B -
ESEA EIEIEIEIEIE]
XX [ < [x[xx[x
X[ xIx[xx[x]{x]x
XX [ X | X [xX)x]x]|x
g - ] T = = ) XX | X | XX | xX|[X)|X
w
m %

%_ mr-‘-'u_l x [ x> [ x]x ] %)

£ ., TEB - 8 68 85 88 & Db s

s @ >~ 00> 0> ~ 0~ ~ X[ X | X x| x| x]x]|Xx

lﬁ Eb(l; |E‘8;;3 z =2 ;;E x [ x [ x| x [ x| x]x]x
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NEW MASK/OLD MASK

Mask data can be selected, in write per bit cycle, flash write
cycle and block write cycle. New mask is defined and only
available during each set cycle.

Old mask is set by Load Mask cycle and it is continuously
used in all masked cycle. Old mask mode is cleared by CBR
reset cycle and New mask mode is active. New mask mode
is active after CBR reset cycle which clears old mask mode.

examplel
Load Mask Register Flash Write Block Write CBR Reset Block Write
cycle cycle cycle cycle cycle
< old mask > <old mask > % < new mask > %

* 4-bit masks apply only if mask mode is enabled.

example 2
Timing Description

s\ N

e
5%
ADD ¥ #3030%

e D
B S

WIOn KRR KRR K XKL SELECT
LOOOLCIHX AL XXX

' '
v '
¢ '
' '

FLASH WRITE BLOCK WRITE
~—— LOAD MASK CYCLE ——=——  \,i1i{ 01D MASK —"  WITH OLD MASK

MITSUBISHI
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HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Hyper Page mode cycle with extended data out

. . trc . .
a — L ro—
RAS X s | [
E H : i tasH |
i H - ar}
:—'\ : ; A
CAS ‘ !
2, 207000
ADD @o’:::‘o COLUMN-1 COLUMN:2 COLUMN-3 COLUMN-4 YK
%% X %a%6% %%
K |
OT/OE i \ ;
: toez
tcac | ! tcow tcaa tcPa e
trCZ
X
WIOn Dout-1 Dout-2 Dout-3 Dout-4 ;-
in Hyper page mode read cycle, CAS is treated as a low edge
triger.
Data output enable/ disable is controlled by only DT/OE.
Last Dout (in this case Dout-4) is disabled OE high edge or AAS J—
RAS, CAS high. CAS B
LAST Dout
. . . OT/0E
Access time from CAS is determined by tcac, tcaa and tcpa.
Previous Dout will be sustained until next Dout. (extended
data out)
OE interleave Is possible in hyper page mode
LS N
- TAS S S S g
l
p_— o U W e VY e W e WY
VRAM | VRAM
1 2 LS AN AN VPN Nis)
Dout? Q11 @ {Q13) {Q14) {Q15)-
[ ot
o o2 | VY N VY A WY A W A W |
o\ o) . AT WATTAN
Dout?2 {027) {022 {Q23) {024y {025)
Doutl — Dout?2 — COMMON
BUS @1 1211240290401 <0231 29194029
COMMON BUS Dout can be derived by OE low
even if TAS high in hyper page mode read cycle
z MITSUBISHI
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HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \
Vi Input voltage With respect to Vss - 1~7 \'2
Vo Output voltage -1~7 \'
to Output current 50 mA
Pa Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 C
Tstg Storage temperature - B5~150 T
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70%C, unless othsrwise noted) (Note 1)
Symbol Parameter Min E::: Max Unit
Vee Supply voltage 4.5 5 5.5 \4
Vss Supply voltage 0 0 0 \'
Vi High-level input 2.4 6.5 \
ViL Low-level input -1.0 08 \
Note 1: All voltage values are with respect to VSs,
ELECTRICAL CHARACTERISTICS
Symbol Parameter Test conditions Min L%_n;gs Max Unit
VOoH(R) High-level output (RAM port) lorR) = - TmA 24 Vee \
VoL(R) Low-level output (RAM port) loLry = 2.1mA 0 0.4 \4
VoH(s) High-level output (Serial lo port) loH(s) = — TmA 2.4 Voo v
Vou(s) Low-level output (Serial lo port) loLs) = 2.1mA 0 0.4 \
loz Off-state output current Q Floating 0 < Vout < Vce -10 10 uA
I T Input_current 0 < Vin < Vcc - 10 10 wA
Note 2: Curremt flowing into an IC is positive, out is negative.
CAPACITANCE (Ta = 25°C, f = 1MHz, Vi = 25mVmrs)
Symbol Pin name Test conditions Min L%n;:s Max Unit
Cino RAS, CAS, WB/WE, SC, SE, DT/OF, DSF 7 pF
Cint Ao~ Ag Vi = Vss, f = 1MHz, Vi = 25mVrms 7 pF
Co WI0o~WIQ7, SI0o~SIO7, QSF 9 pF
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M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

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

Limits
Paramster M5M482257 | MoM482257 M5M482257 ,
Symbol 7 -8 10 Unit
RAM port SAM port| Max Max Max
lec Random R/¥ cycle, RAS/TAS cycling, tec=min (Note 3, 4) 90 80 70 mA
lccz Stand-by, RAS=Viv, CAS=Vis, Dour=Hi-Z 5 5 5 mA
lcca RAS only refresh cycle, RAS=cycling, CAS=Vin, trc=min (Note 3, 4) | Stand-by 90 80 70 mA
icca Page mode cycle, RAS=Vi, CAS=cycling, tec=min (Note 3, 4) | (SC=ViL) 30 80 70 mA
lces CAS before RAS refresh, tec=min (Note 3, 4) 90 80 70 mA
lcce Data transfer cycle, trc=min (Note 3, 4) 110 100 30 mA
Iccr Random R/ cycle, RAS/CAS cycling, trc=min (Note 3, 4) 140 130 120 mA
lccs Stand-by, RAS=Vis, CAS=Vis, Dour=Hi-Z (Note 3, 4) 55 55 55 mA
Icca RAS only refresh cycle, RAS=cyc!ing, CAS=Viu, tac=min (Note 3, 4) | Active 140 130 120 mA
lccio Page mode cycle, RAS=ViL, CAS=cycling, tec=min (Note 3, 4) | (tscc=min) 140 130 120 mA
fccit CAS before RAS refresh, tre=min (Note 3, 4) 140 130 120 mA
lcci2 Data transfer cycie, trc=min (Note 3, 4) 160 150 140 mA
Note 3: Icci, Icc3~IcCi12 are dependent on output loading. Specific values are obtained with the output open.
4: IcCy, Icca~icc12 are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
SWITCH CHARACTERISTICS (Ta =0~70%C, Vcc =5V + 10%, Vss = 0V, unless otherwise noted) (Note B)
Limits
Symbol Parameter M5M482257-7 M5M482257-8 | MSMAB2257-10 Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 8,8) 20 20 25 ns
tRAC Access time from RAS (Note 6,9) 70 80 100 ns
tCAA Column address access time (Note 6,10) 35 40 50 ns
tCPA Access time from TAS precharge (Note 6,11) 40 45 55 ns
toEA Access time from OE (Note 6) 20 20 25 ns
teLz Output low impedance from CAS low 5 5 5 ns
toEz Output disable time after OE high (Note 12) 0 15 0 20 0 20 ns |
trRCZ Output disable time after RAS, CAS high 0 15 0 20 0 20 ns
tcoH Output hole time after CAS low 5 5 5 ns
tsCA Access time from SC high (Note 7) 20 25 25 ns
tsoa Access time from SE low (Note 7) 0 20 0 20 0 25 ns
1502 Output disable time after SE high (Note 12) 0 15 0 20 0 20 ns
tSOH Serial output hold time after SC high 5 5 5 ns
Note 5: An initial pause of 500us is required after power up followed by eight initislization cycles (any combination of cycles containing a

N—OOO~ND®

RAS clock, such as RAS only refresh)

Note that RAS may be cycled-during the initial pause. And any B RAS/TAS cycles are required after prolonged periods (greater than
16.4 ms) of RAS inacitivity before proper device operation is achieved.

: Measured with a load circuit equivalent to 1TTL loads and 50pF.

Measured with a load circuit equivalent to 1TTL loads and 30pF.
Assume that tRCD & tRCD(max) and tRAD = tRAD(max).
Assume that tRCD s tRCO(max) and tRAD 2 tRAD(max).

: Assume that tRCD-tRAD s tCAA(max)-tCAC(min) and tRCD 2 tRCD(max).
: Assume that tCP = tcP(max) and tasC & tasc(max).
: tOFF(max), tsoZ(max) and toEz{max) define the time at which output achieves high impedance state.

Amnsustsm
ELECTRIC



MITSUBISHI LS|s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

TIMING REQUIREMENTS (Ta = 0~70%C, Vcc =5V * 10%, Vss = 0V, unless otherwise noted) (Note 13, 14)
{1) Read, Write, Refresh, Load Color Registor, Load Mask Reglster, Block Write, Flash Write,
Read Transfer and Page Mode Cycles

Limits
Symbol Parameter M5M482257-7 M5M482257-8 | MSM482257-10 Unit
Min | Max | Min | Max | Min | Max
tRC Read, write cycle time 130 150 180 ns
tRAS RAS low pulse width 70 |10000| 80 [10000]| 100 [10000 ns
tcAs CAS low pulse width 20 [10000] 20 [10000]| 25 |[10000 ns
tesH CAS hold time after RAS 70 80 100 ns
tASH RAS hold time after CAS - 20 25 30 ns
tREF Refresh cycle time 8 8 8 ms
tRp RAS high pulse width ‘ 50 60 70 ns
tRCD Delay time RAS low to CAS low (Note 15) 20 50 25 60 25 75 ns
tcrP Delay time CAS high to RAS low (Note 16) 10 10 10 ns
tCPN CAS high pulse width 10 10 10 ns
tASR Row address setup time before RAS 0 0 0 ns
tRaH Row address hold time after RAS 10 15 15 ns
[ trac | Column address delay time from RAS (Note 17) 15 35 20 40 20 50 ns
tasc | Column address setup time before CAS 0 0 0 ns
tcan Column address hold time after CAS 15 15 20 ns
twsh WB/WE setup time before RAS 0 0 0 ns
tRWH WB/WE hold time after RAS 10 15 15 ns
toTRS DT/OE high setup time before RAS 0 0 0 ns
tOTRH DT/OE high hold time after RAS 10 15 15 ns
trsR DSF1 setup time before RAS 0 0 0 ns
tREH DSF1 hold time after RAS 10 15 15 ns
tFsc DSF1 setup time before CAS 0 0 0 ns
teFH DSF1 hold time after CAS 15 15 20 ns
tws | Write mask setup time before RAS 0 0 0 ns
tw Write mask hold time after RAS 10 15 15 ns
tr Transition time (Note 18) 3 35 3 35 3 35 ns
Note 13: Timing requirements are assumed tT =5ns.

14
15:

16 :
17

18:

ViH(min) and ViL(max) are raference levels for measuring timing of input signals.

tRCD(max) limit ensures that tRAC(max) can be met. tRCD(max) is specified as a reference point only. If tRCD is greater than tRCD
(max), access time is controlled by tCAC or tCAA as shown in notes 7 or 9.

tCRP requirement is applicable for all RAS/TAS cycles.

tRAD(max) limit ensures that tRAC(max) can be met. tRAD(max) is specified as a refrence point only. If tRAD is greater than tRAD
(max), access time is controlled by tCAC or tCAA as shown in notes 7 or .

tT is measured betwean ViH(min} and ViL(max).
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(2) Read and Refresh Cycles

Limits
Symbol Parameter M5M482257-1 M5M4B2257-8 | MSM482257-10 Unit
Min Max Min Max Min Max
tRCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note 19) 0 0 0 ns
tRRH Read hold time after RAS high (Note 19) | 10 10 10 ns
tRAL Column address to RAS setup time 35 40 50 ns
tRPC Precharge to CAS active time 0 0 [¢] ns
thcroey | OF hold time after CAS low 20 25 25 ns
thaLoey | OE hold time after RAS low 70 80 100 ns
tDOEL Delay time data to OE low 0 0 0 ns
tOEHD Delay time OF high to Data 15 15 20 ns
thioecH) | CAS hold time after OF low 20 20 25 ns
thoerr) | RAS hold time after OF low 20 20 20 ns
Note 19: Either tRCH or tRRH must be satisfied.
(3) Write Cycle (Eary Write and Delayed Write)
Limits
Symbol Parameter M5M482257-7 MSM482257-8 M5M482257-10 Unit
Min Max Min Max Min Max
twes Write setup time before CAS (Note 20) 0 0 0 ns
twew Write hold time after CAS 15 15 15 ns
towt CAS hold time after write 20 20 25 ns
tRWL RAS hold time after write 20 20 25 ns
twp Write pulse width 15 15 15 ns
tosc Data setup time before CAS 0 0 0 ns
toHe Data hold time after CAS 15 15 20 ns
tDsw Data setup time before write 0 0 0 ns
1DHW Data hold time after write 15 15 20 ns
tOEHD Delay time OE high to data 15 15 20 ns
thowoey | OE hold time after write 15 15 20 ns
Note 20: twcs, tRwWD, tCwD and tawD do not define the limits of operation, but are included in the data sheet as electrical characteristics

only. If twCs 2 twCs(min), early write cycle is performed with data outputs keeping high impedance state. If tRWD Z tRWD{min), tcwo
2 tcwb(min) and tAWD 2 tawD(min), read-write cycle is performed with the data of the selected address being out from the data
output. If neither of the above condition is satistied, the condition of data out (at access time and untill CAS or OE goes back

to VIH) is indetermined.

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

Limits
Symbol Parameter M5M482257-7 M5M482257-8 M5M482257-10 Unit
Min Max Min Max Min Max
tRWC Read-Write, read-modify-write cycle time 185 205 245 ns
tRAS RAS low pulse width 115 [10000] 126 [10000] 155 |10000 ns
tcas CAS low pulse width 70 [10000] 70 [10000]| 85 [10000 ns
tcsH CAS hold time after RAS 115 125 155 ns
tRSH RAS hold time after CAS 70 70 85 ns
tRCS Read setup time before CAS 0 0 0 ns
tewd Delay time CAS to write (Note 20) | 40 40 50 ns
tRWD Delay time BAS to write (Note 20) | 90 100 125 ns
towl CAS hold time after write 20 20 25 ns
tRWL RAS hold time after write 20 20 25 ns
twe Write pulse width 15 15 20 ns
tosw Data setup time before write 0 0 0 ns
[ tonw | Data hold time after write 15 15 20 ns
tAwD Delay time address to write (Note 20) 58 60 75 ns
tacLog) | OF hold time after CAS 20 20 25 ns
trrLoe) | OE hold time after RAS 70 80 100 ns
tDOEL Delay time data to OF low 0 0 0 ns
tOEHD Delay tima OFE high to data 1% 15 20 ns
thwoey | OE hold time after write 15 15 20 ns

(5) Hyper Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)

Limits
Symbol Parameter M5M482257-7 MoM482257-8 M5M482257-10 Unit
Min Max Min Max Min Max

trC Read, write cycle time 40 45 55 ns
tRWPC Read-write, read modify write cycle time 95 100 115 ns
tRASP RAS low pulse width 115 |100000] 135 [100000[ 160 [100000] ns
tcas CAS low pulse width 20 [ 10000 20 | 10000 25 | 10000 ns
tee CAS high pulse width (Note 21) 10 15[ 10 20 10 25 ns
tRSH RAS hold time after CAS 20 25 30 ns
taranD) | OE high hold time after CAS high 10 10 10 ns
twiranD) | OE high pulse width 10 10 10 ns
Note 21 : tcP{max) is specified as a reference point only. If tcP(max)s tCP, access time is determined by tCAC.

(6) CAS before RAS Refresh Cycle (Load stop Register, Option Reset, Non Reset Cycle) (Note 22)

Limits
Symbol Parameter M5M482257-7 MSM482257-8 M5M482257-10 Unit
Min Max Min Max Min Max
tcsR CAS setup time for CAS before RAS 10 10 10 ns
tcHR | CAS hold time for CAS befors RAS 15 15 20 ns
tRPC Precharge to CAS active time 0 0 0 ns
tFsR DSF1 setup time before RAS 0 0 0 ns
tarn | DSF1 hold time after RAS 10 15 15 ns
tSAAT Delay time last SC to RAS 30 30 30 ns
tRES Delay time RAS to last SC 60 60 60 ns

Note 22: Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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(7) Normal-Read Transfer Cycle

Limits
Symbol Parameter M5M482257-7 M5M482257-8 M5M482257-10 Unit
Min Max Min Max Min Max
toLs DT/0E low setup time before RAS 0 0 0 ns
tROH DT/0E low hold time after RAS 10 [10000| 15 10000 15 |10000 ns
tRSD Delay time RAS to SC 80 80 100 ns
tASD Delay time address to SC 40 40 50 ns
tcso Delay time CAS to SC 30 30 30 ns
tSpH SC hold time after DT 15 15 15 ns
tRa Delay time RAS to QSF 85 85 85 ns
taq Delay time address to QSF 40 40 40 ns
tca Delay time CAS to QSF 35 35 35 ns
toTQ Delay time DT to QSF 25 25 25 ns
tTRP DT to RAS Precharge Time 50 60 70 ns
toTw DT Precharge Time 15 15 15 ns
(8) Real Time Read Transfer Cycle
Limits
Symbol Parameter M5M482267-7 M5M482257-8 MEM482257-10 Unit
Min Max Min Max Min Max
toLs DT setup time befors RAS 0 0 0 ns
tRADH DT hold time after RAS 55 |10000| 65 |10000| 80 |10000| ns |
tcoH DT hold time after CAS 30 30 30 ns
tADH OT hold time after address 30 30 30 ns
tsop Delay time SC to DT 5 5 5 N
tsOH SC hold time after DT 15 15 15 ns
toTa Delay time DT to QSF 25 25 25 ns
(9) Split Read Transfer Cycle
Limits
Symbol Parameter MSM482257-1 MoM482257-8 M5M482257-10 Unit
Min Max Min Max Min Max
tSAAT Delay time last SC to RAS 30 30 30 ns
tTSAA Delay time RAS to last SC 0 0 0 ns
(10) Serlal Read Cycle
Limits
Symbol Parameter M5M482257-7 M5M482257-8 M5M4B82257-10 Unit
Min Max Min Max Min Max
tsce SC clock cycle time 25 30 30 ns
tscH SC high pulse width 10 10 10 ns
tscL SC low pulse width 10 10 10 ns
tsop SE high pulse width 25 25 25 ns
tsoE SE low pulse width 25 25 25 ns
tsca Delay time SC to QSF 30 30 30 ns
Amnsuelsm
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Switching Measurement Condition

1. Input reference polnt
2.4v -\ v
0.8v
FROM VIH ov

FROM VIL

2.4

0.8v

ALL TIMING SPEC'S
ARE DEFINED

2. Qutput reference point

2.0v
RANDOM PORT

0.8v

2.0v
SERIAL PORT
QasF

o8v

DC LEVEL OF OUTPUT IS VoH = 2.4V, VoL = 0.4V

\
51 % R1
RANDOM PORT WIOi © _L

l S0pF R2

3. Load condition

3
5‘ % R
SERIAL PORT
QsF SI0i 0—— _L
7.Jv73ODF A2
V = VOH + A1 + iH V=VoL +Ri - iL Ry =_YOH (V~ Vou) - VoL (v - Vor)
VOH = (iH - loH) + R2 VoL =(iL - loL) - R2 VOH « oL — VoL - IoH

When V=5V, R1=1838Q, R2=9094Q
VOH * R1
2 e
(V= VOH) -1I0H «Ri
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TIMING DIAGRAMS
Read Cycle
tRC
tcsH
X tRAS X
RAS N \
\ 7 trP
tcre trCD tRsH
4 \ tcas I
CAS teeN \ Z
X 7
tRAL
tRAD
tASR tRAH tasc tCAH »
Ao~As % ROW ADDRESS COLUMN ADDRESS %ROW ADDRESSX
| R
tRCS tRCH
K DTIXIICH AR
[ 03050502000 0 02000,
WB/WE thRH 0030395030
th(RLOE)
tDTRS th(CLOE)
‘ ) ’"."""""""""
—— N e BSEE8%
" FREREIKERRRIE
toTRH
th(OERH)
tFsc terH
tFSR
osF1 B AN
T T 1
tOEHD
tDOEL | | tOEA
WIOo~7 2
(INPUT) 3
toez
tcLz
WIOo~7 HIGH-Z 7 4
DATA VALID
ouTeum) \ " 157
tcac toFF
tcaa
tRAC
SE
SC
Serial output can be freely performed.
SQo~7
QsF
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Write Cycle (Early Write)
tRC
tesH
\ tRas 4 X
A \ /|
\ tRP
tcrp tRCD tRSH
y\ tcas
CAS tcPN /
N ,
tRAL
tRAD
tASR tRAH tasc tcax "
~
ARSI
Ao~As ROW ADDRESS COLUMN ADDRESS  [IXORKKKNIKOKEXN ROW ADDRESS
0 K SSSRSREIIRRS )
| | V0000000070000 004 %8 J
twsr tRwWH
I { twes twcH
NQ W.PB [
LK XXX X XXX H NN K >
P $9.9.9.9.90.0.0.0.9.9.9.¢.9.0.9.0¢
B/WE R KA RRIRAAKAAK
DO 9.0, 0.C 00000000000
w.P.B '
toTRs| | tOTRH
Z 3
DT/0OE ¥
tFSC tCFH
tFsR tRFH
DSF1
I
tws tw tosc toHC

WIiOo~7
(INPUT)

WIOg~7
(QUTPUT)

SC

SQo~7

QSF

L 2SN ANV AR AR AR AP AR AR ARF SRR RS
V.

O e e e e 2020 2 20 00 e e e 0o et et ettt dede e e e
O e 0 e e e T 20 20 20T 20 e 20 0 0002020 20 2 2 %2020 %0

1

MASK

HIGH-Z

Serial output can be freely performed.
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Wirite Cycle (Late Write)
tRC
tCSH
) tRAS J
RAS N \
K / tRP
r
tcrRP tRCD tRSH
4 \ tcas
CAS % tcPN \ /
\ 7
tRa0 tRAL
tASR tRAH tASC tcaH

- R .
ROW ADDRESS COLUMN ADORESS P ’0’*"5 o

Ao~As

3

 twsR tRWH

' tRC
NO| WPB 2

tDTRS| | tOTRH

ol
g
g
L")
X >
K
lele%!
otete!
05055
[0S
KIS
KRS
5505
Petels

trsc

tFSR tRFH

DSF1
, T

tws ||, twh hoEHD  tosw tonw

NO MASK
WIOo~7 RIS III X

DATA VAL DL, 58 X,
(NPUT) I s vao RS
1

MASK

WIQo~7 HIGH-Z
QUTPUT)

/

SC

Serial output can be freely performed.

SQo~7

QsF
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Read Modify Write Cycle

Ao~ As

3
@
3

Ul
d
O]
my

DSF1

WIQo-~7
(INPUT)

WiOo~7
(QUTPUT)

SC

SQo~7

QSF

Serial output can be freely performed.

‘ tRWC
tCsH
tRAS
X
\( 2 trP
tcre trRCD tRSH
\ tcas
tCPN
K 7
tRAD
tASR tRaH tasc tCcaM r
DDRESS@‘ COLUMN ADDRESS ROW ADDRESQX
1 ‘ 1
tWSR tRWH
tRCS tewp
NO W.P.B
Y 4
w.P.B
tAWD
tDTRS| | tOTRH towt
th(CLOE)
!\ 4
\ 3 th(WOE
h (W
th(RLOE) (woe)
% tFSR tRFH % tFsc tcFH
tDOEL tDsSW toHwW
tecac tOEHD
=\ RS E
) — DATA VALID PRI
p i Selelolelololoteleletetete el
toea toez
4 DATA \ HIGH-Z
toaa j‘ VALID ,
tRAC
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Hyper Page Mode Read Cycle

Ao~Asg

DSF1

WIO0~7
(INPUT)

WI100~7
(OQUTPUT)

HYPER PAGE MODE

HYPER PAGE MODE

READ CYCLE READ CYCLE READ CYCLE
tRASP
i i
N 7
tec
tRSH
tcrP tRCD tce
4 \ tcas r'_! tcas !_y *—
tCPN \ N \ )
tRaD
tasR | [tRaH tasc tcan tasc tcan tasc tCAH
ROW £ coLumn COLUMN { COLUMN
ADDRESS k ADDRESSJ ADDRESS ADDRESS
tRCS tRAY
td(RAND) %
tDTRS tOTRH (RAND)
%1 * 2
\ \i& y
tFSR tRFH tFsC tCFH tFscC tCFR trsc| |terr
%( ) k Z ’é%
! toez
tDOEL
XX
RS b
0 00,0909,
LR toac teaC
toEA tcoH tRCZ
toEA
tcac tCPA tcPA
HIGH-Z £ oata ¢ DATA :8‘ DATA
o X vaup ,> g( VALID ( VALID ,5
tRAC | toez
b

* 1 WHEN OE = high, DATA OUTPUT will be Hi-Z immediately.
In that case Access time of next Data is determined by tCAC (tCAC & tOEA) or tOEA (tOEA 2 tCAC).
* 2 td(RAND), tw(RAND) = 10NS (min) is necesarry to remain Hi-Z however CAS = High and OE = Low.

Next DATA OUTPUT is determined after CAS Low edge.

SC

SQo~7

QSF

Serial output can be freely performed.
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Hyper Page Mode Wrlite Cycle

HYPER PAGE MODE

HYPER PAGE MODE

WRITE CYCLE WRITE CYCLE
WRITE CYCLE (Early Write) (Late Write)
tRASP
RAS ﬁ\ /
K -
. tec
tRSH
tcRe| tACD tce
B \ tcas ir \ tcas —\ —
CAS tepN \ \ y \ [
K 7 R N
tRAD
tasr | [tRaH tasc | [tcan tasc tCAH L tasc tcaH
ROW COLUMN COLUMN JARNY  cotumn
Ao~As ) Se%ede% %%
ADDRESS ADDRESS ADDRESS 00 000 ADDRESS
| ] ¥, ] | Ba0.0.0.9, 7
twsR tAWH | twes [ | twon twes| | twen tres twe
|
I NO W.PB \
WB/WE | I N
N2
X twpP twe tRWL
toTRs | | tDTRH re
. 4 3
DT/0E
th{WOE)
tFsA RFH tres| | toru trcs| |tern trcs | [terH
SRR TR
DSF1 BRI
K X ZRERREIIER
tws twH tosc
NO MASK
b
WiOo-~7 DATA VALID
ONPUT) F
MASK
WiCo~7 HIGH-Z
(OUTPUT)
SE
SC
Serial output can be freely performed.
S5Qo~7
QSF
MITSUBISHI
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Hyper Page Mode Write Cycle (Read-Modify-Write)

HYPER PAGE MODE

HYPER PAGE MODE

RM.W, CYCLE R.M.W. CYCLE RMW. CYCLE
tRASP *1
!
RAS \
K 7
tRwPC tRSH
tcrp tRCD tcas tcp
tcas
4 \ 4 \ 4 \ /
CAS tCPN \ \ \
Y N7 n | 7
tRAD
tash | [tRaH tasc[ | tcaH tasc tcaH
|
Ao A ROW f COLUMN COLUMN
o~ A8 ADDRESS ADDRESS ADDRESS %
twsh tRWH tCcwL tRWL
trcs tcwo trRCS tewD  afle tRCS
WE/WE %l NO WPB Y f \\ //( x\
1 (
w.ps twpP twp ttewl
tDTRS tOTRH th(CLOE) th(CLOE) th(CLOE)
o X \ / b
OT/OE \ \x
th(WOE) J th(woE)
tesR tRFH trcs | | terM 1
tws | twH tIDoEL
NO' MASK toEHD
WiQo~7
(INPUT)
MASK
tCAC
toea toea tOEA]
WIOo~7 HIGH-Z .
(QUTPUT) tean
DATA VALID DATA VALID DATA VAUD
tRAC
~
SE
SC
Serial output can be freely performed.
SQo~7
QSF
-
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RAS Only Refresh Cycle

tRC
_ tras ————
RAS \ /
¥ 7 tRP
tcrp ‘ tRPC tcrRP
CAS
tasR tRaH

RO IO XIS XX I XXX R K I X XXX X C X K

0.056,0°0.0.02020.0°0.97620 00500 9°0°0°0.9.0.09°050°0°070 0707070 9 0 07070
Ao~As ROW ADDRESS IRXIRHRANLHIARCRIELIEHIIUIREIIHRIRHNIHLARHNE ROW ADDRESS

VOISO OO0 09.9.9,9.0.0. 0.0 0.0.9.8.9.9.9.9.9.3

CEGIGEANE3
SRRAXILNAS

WB/WE fodede 20000020 0%
LEHRAIRKS
tDTRS| | tDTRH
) 3 SRS e e sttt
DT/OE RIS RN
%% o 0000000700777 76 %% %% %%
tFsR tREH
‘ ST
DSF1 . SRR
X Jat0gesetotetotelete:
z ool
A PN NP IS A IR R KR R A PSPPI QAP AR XX XRXXAAAA
WI00~7 Jotetotetotaleiatetalteletoletotetetotetoretes Q0L RSICRELRKS
(NPUT) R0 o R R R SRR AN
R e RRRREIRRILREEERELKLEL
WiOo~7 HIGH-Z
(QUTPUT)

SC

Serial output can be freely performed.

SQo~7

QSF
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CAS before RAS Refresh Cycle / Stop Register Set (No Reset)

Ao~ As

DSF1

WIOo~7
(INPUT)

WiOo~7
OUTPUT)

SC

SQo~7

QsF

tRC tRC
tre trp trp
tRAS , tRAS )
'4 )\ l\ \
__/ K X \—
tRPC | tCSA tcHR tRPC tcHR | ICRP
tcsh
/ Z 4
teen
task | [ tRaH
AVAVAV AW AW W\ A o e o O A A Y Y Y Y o A oV A Y AV AV 2 2V aV eV AV W W W N W W W AW W W N N N W W W W W N W, Ny N
SKUERIXMS sTOP R R R R R R R R
SRHRARIN 008000 e ORI R RRLLSS
CUERRIRKIRS Y REGISTER RIS IR ERS SR GE I I GESSISI I I IS5
PVa8.0.9.9,0.9.9 4 N MO LS00 0.00.9.0.8.5.0.0.0.9.3.9.0.9.9.9.9.0.9.9.0.9.0.0.9.0.0.0.00.0.09.0.0.9.0.0,00 00008

twWSR tRWH

L S PNSONNS NSNS AN IR KR A ASINESESSESISISAGA AR AR A A X X X K X X XX XX
o 0L RIS
GRS SR

o
LS
SRRIXIRK

%
¢

ix

e .
B LD

tFSR tRFH

NN SN N S R U N S 05 55 M SN N S 0 5 S SO A AR AR AR AR A AR A AN AN AN R A

0’o‘o’o’o‘o’o‘o‘0‘0‘0‘0’0‘0’0’0‘0‘0‘0‘0’0‘0’0’0’0’0’0‘0‘0‘0‘0‘0’0‘0’0’0‘0‘0‘0’0’0‘0‘0’0‘0‘0’0’0‘0’0‘0‘0’o’o’0’0‘0‘0’0‘0‘0:0’0‘0’0:0’0’0‘:$
R R S I Ria,
R R R R R R R KLEL Podate

0 0 0 0 /32

HIGH-Z
Serial output can be freely performed.

*A7 As As Aa divison lower upper
Tt 2| | |
o1 11 174 | | D | |
oov owve [T T T I [ [ [ |
ooo1 v [T T T T TTITILT T T}

HENRRNRRRRANEANY HEERRRRNEEER

l
L1
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

CAS before RAS Refresh Cycle / (No Reset)

Ao~ As

DSF1

WiOo~7
(NPUT)

WIOo0~7
(OUTPUT)

SC

SQo~7

QSF

tRC trC
tRP trP tRP
tRAS ) tRAS ’
y b \\ p|
_/ K \_
tRPC tCSR tCHR tRPC teHR | tcRe
tCSR
\
_/ X X
tcen
_ twsR tRWH
1
I IHXE R HR I AHIICK
ISLREKRS LRSS
Dodedeleleteey ZEHRIRRIICHAIILKS
XIS ZHRAXHILKHHRE
20%% Podele!
tFSR tRFH

EE XX R R R oo o 0T X T X T XT R I TR TR IR
D0 %0202 %020 % e e % % % 0.0':.:.:.:’:.:.:‘:.:.:’: : : :.0.0’0.0 10000 % e %0 % et
00%% %0 %% e K XA X

QSRCHEEIERN

S50
$XXXX

SRR

0.9.9.4

250
OSSO
CERIEERAEKL

2

SeteteTele 200020 02020 202020202020 Te 20 e 20 2%

RIS
% S RSERIOIIEELLELS,

QOSSR RERLL X
Q200K e
4 IR SODGUN

RN
iy

a0 e e e 00 00 e T T 2 e Y e L e et e 0 0 00 20 20 20 20 20262 %0 % S ¥ e%e %%
000N
R R SRR R

9.9, 4 L9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.4

%%

X
ete20%

HIGH-Z

Serial output can be freely performed.

3-74
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MITSUBISHI LS|s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

CAS before RAS Refresh Cycle / (Option Reset)

Ao~As

DSF1

WIiOo~7
(INPUT)

WIiOo~7
(OUTPUT)

sC

SE

SQo~7

trC tRC
o
tRP trp tRP
tRAS tRAS .

‘ A\ ;N
_/ \ 2 A

tRrc | tcsm tcHR tRPC tcHR tcRP

tcsr
/ A 2 A
tcPN

‘\l

tRES

tSAAT

]

. -]
previous stop

not jump another side but N +1

jump to another side

not allowed N

rew stop. Reset to default (1/2 boundary)

N means last

Previous stop

address in SAM boundary.
is cleard by CBR cycle RAS low edge and new boundary (1/2 boundary) is started.

If stop register value isn't changed by CBR cycle, Hidden Refresh cycle, tSAAT, tRES don't care for

those cycles.

Serial output can be freely performed.

)‘MlTsualsm
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MITSUBISHI LS|s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Hidden CBR Refresh Cycle / (No Reset)

READ CYCLE HIODEN REFRESH CYCLE
tRAS tRAS
| 4 3 - 4
RAS N / \ \
A ¥,
tcRP trcD tRp toHR
\ tASH e—
tRAD
tasr | [tRaH tasc | |tcam
4 % >
ROW COLUMN % RRIALRHS
Ao~As ADDRESS ADDRESS mﬁ & RNNRK
twsR twsR
tRcs tRAH tRwWH tRWH
|
e g
toTRS tDTRH th(OERH)
|
DT/0E \ \(
tRFH
tFSR | |tRFH trsh|
tFSR tRFH tesc| | torm — e
TOTOTOOTOTOTO
LSRR K
DSF1 NSRS
¥ NS
. tDOEL
WiOo-7 R
(INPUT) Satetetatetetess
toEA
l———ar toEZ
tcac torF
WIOo~7 HIGH-Z f )
DATA VALID
(OUTPUT) b —
tRAC
SE
SC
Serial output can be freely performed.
SQo~7
QSF
~
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MITSUBISHI LS Is

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Hidden CBR Refresh Cycle / (Reset)

READ CYCLE HIDDEN REFRESH CYCLE
tRAs tRAS
N 4 X 4
RAS N / N
K 7 3
tcRP tRCD tRP tCHR
\ tASH —
A
oS \ )
tRAD
tASR | [tRAH tasC tcAH
5
- ROW COLUMN RIS
Ao~As %{ ADDRESS :ﬁ@ﬂﬁ ADDRESS m SIS
1 1
tRCS tRAN
WB/WE g
tDTRS tOTRH th(OERH)
|
oo N S
tRFH
tFsR | [ tReH tFsh
tFSR tRFH tFsc ‘
DSF1 [ /;f;:;:'
L /)xs(& X P AN
— /
tDOEL
WIQ0~7 S5
(NPUT) $KXRKAIRS )
SRRKHERK
toEA
P tOEZ
tcac tOFF
WI00~7 HIGH-Z P
DATA VALID
(QUTPUT) X
tRAC
~
SE
sSC
Serial output can be freely performad.
SQo~7
QSsF
MITSUBISHI
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MITSUBISHI LS1s
M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-8IT DUAL-PORT DYNAMIC RAM

Block Write Cycle (Early write)

tRC
tesH
Y tRas ;' 3
RS \
\‘ F tap
tcre tRCD tRSH
\ tcas
CAS tCPN \ /
¥,
tRAD
tASR tRAH tasc tcaH
|
[ ¢ COLUMN ADDRESS 7 ROW
Ao~As @( Row ADDR% (CA2~CAD) ADDRESS
tws | | trwn twe
twes twen
NO W.P.B
b
WB/WE @;K
* W.PB tRWL
toTAS| | tDTRH towe
e T A A e saa sy
00 00 0 e e e e e Te e e et e e e e 0 00 00 T 0 L e 2 2 2 T et e S e a0 be 20 20 20 %0 %% %
DT/QE w RRIRRIRLIHRERIS g :0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:.:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0
trsc| | tcFH
tFSR tREH
OO,
- ER B
) SRRRRAERRERARRR
L tws twH tosc toHC
NO MASK
WIO0-~7 COLUMN
(INPUT) SELECT
Kk MASK
WiOo~7 HIGH-Z
(QUTPUT)
~
SE
sc Mask Mode |[*1 A2
Serial output can be freely performed. No Mask Mode 1 Don'’t care
s New Mask Mode | O WM1 data
0~7 0ld Mask Mode | O Don't care
WM data H :Write Enable
L :Write Disable
QSF
Don't care "0 or “1"
Column select * %
WwIO 0 Col-0 CAo=0, CA1=0
WIO 1 Col-1 CAo=1,CA1=0
WIO 2 Col-2 CAo=0, CAI1 =1
wWIO 3 Col-3 CAo=1, CAI =1
3-78 A ELECTRIC



MITSUBISHI LSIs

M5M4822574,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Block Write Cycle (Late Write)

tRc
tcsH
\ t
m \ RAS
K tRP \
I
tcap tRCD tRSH
\ tcas
CAS \ / /
tASC tCAH .
4
COLUMN ADDRESS X ROW
Ao~ As ' (CA2~CAS) :%( ADDRESS X
tewl
I~ " tRWL
NO W.PB
ABS SO BBBGRE twe
WB/WE ESGOr NN C, O
X<--..~,'.-. RS SRR AN 2o
* W.PB
tDTRS| | tDTRH
s
- S AN S )
DT/GE A AR R
DSF1 RIS S 5
NSEOO
tosw
WIO0~7 A\ coLumn
(INPUT) - SELECT
WI00~7 HIGH-Z
(OQUTPUT)
SE
sc Mask Mode |* 1 *k
No Mask Mode 1 Don't care
Serial output can be freely performed. New Mask Mode 0 WM 7data
SQo~7 0ld Mask Mode | O Don't care
WM1 data H :Write Enable
L :Write Disable
QsF Don't care 0" or *1"
Column select * *
wiO 0 Col-0 CAo=0,CA1 =0
wiO 1 Col-1 CAo=1,CA1=0
WIO 2 Col-2 CAo=0, CAI =1
WIO 3 Col-3 CAo=1, CA1 =1
AMITSUBISHI
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Hyper Page Mode Block Write Cycle

HYPER PAGE MODE

HYPER PAGE MOCDE

BLOCK WRITE BLOCK WRITE
BLOCK WRITE (Early Write) (Late Write)
tRASP
y
RAS N
K 2
trc
t
tCRP| tRD (3 ASH
p——a
tcas tcas
3 4 y 4 X {
CAS tepn N S‘ ;Z
tRAD
tasr | [tRan tasc | [tcan tasc | | tcan tasc | | team
y X XXX X X KX
~ ROW COLUMN  “PAKKRXNXEM  COLUMN - RECKXXINT  COLUMN
Ao~As % ADDRESS ADDRESS INCKRXXEI.  ADDRESS  IRRRRIIAN.  AD bhess
; \ frieieteleled X .
I (CA2~CA8) (CA2~CAB)
NG WPB twes| | tweH twes twp
X
—_— 2\ =
; 7 K
WPFP.B twp twp tRwL
toTRS tewl
..0 X7 0.‘.0.0.0‘0..
oT/oE RSB
tCFH trFsc tCFH
tFSR tRFH i
y OTOTOTOTOSOTOTOTON
DSF1 @ RIS
tws | | twn
tosc | |toHC tosc toHC tDsw | [tDHwW
NO MASK —{
WiOo~7 ¢ 3 COLUMN # % JASSEI0XNAL COLUMN % # JER5KS foSREKL
) "0‘0.0 0.0“‘0' { 3 $,0.0.9.4.0.0
(NPUT) . SELECT NGRS SELECT 3 Tetetetoreted
MASK
WI100~7 HIGH-Z
(QUTPUT)
~
SE
sC
Serial output can be fresly performed.
SQo~7
QsF )
Column select * * WIO 0 Col-0 CAo=0, CAI =0
WIO 1 Col-1 CAo=1,CA1=0
wio 2 Col-2 CAo=0, CA1 =1
wIO 3 Col-3 CAo=1, CA1 =1
MITSUBISHI
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MITSUBISHILSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Flash Write Cycle

Ao~ Ag

3
o
3

DSF1

WI1Oo~7
(INPUT)

W(Oo~7
(OUTPUT)

SC

SQo~7

QsF

trRC

tRAS

N w N\

tcrp trCD

|

OIS,
eletedetedeleleleledete2!
SO5CEREEREIIIRELES

tcPN

tASR tAAH

4
@ ROW ADDRESS

S SO IR IIIIN
‘wvvv‘.Qﬂﬁ“&wﬂﬂﬁ&?.0%&&&&&%&”&%%”%%%%%%%

$00.8.9.0.99.9, (XX
$@””&ﬁﬂﬁﬂﬁ&ﬂ%%”””aa@

D 0000 ¢.0.0.0.0.0.0.0.9.0.0.0.0¢
QQOQOOOQQQOQQOOQOOQ
KRR RIS

twsR tRWH

R SRR
Oy e N ey e e e e e e ta st o et te et tobetetotetetoteteteted
R R SRRLRRIIS

tDTRS| | tOTRH

TTRITLTTS

SRR % SRR
SRR &S SRR

00076707 %0 %0 %0 % 4202094070096 %26 % % %% %a%a%a%a%a%4%%" 1%6%%% %%

tFSR tRFH

R O R S R e R R O R
SO0 RIS ISR RHEILIRRIIEEIRRS
SRR R A R XRX AR HAHLRIIXHIRIERIRHHLIOCHRIERAKN

R R R R R R R AR RRIRRRRAIAERARARK,

)

HIGH-Z

Serial output can be freely performed.
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MITSUBISHI LS Is

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Early Write)

trC
tCSH
tRAS
A X
RAS S
2 tRP
r
tcRP tRCO tRSH
X tCAS
CAS o N
% teen -
tASR tRAH
%
ROW
Ac~Ag
; ROW ADDRESS ADDRESS
twsr tRWH
twes tweH
F 28 2 SN AN ASANNCNSSSESAAAANAAACANA A A A A X XA XK
W/ WE 0RO
/ LSRR RILERHLIIRIRERLS
tpTRS| | tDTRH
tFSA | | tRFH tFSC tCFH
X P 0RO IR RIS RIS
DSF1 bie RS o SRR
XX tadeeleloeloloelolelolo2e20%0 000 0200020 e 0 20 2eT0 200020 2 0 T e
. tbsc toHe |
WIOo~7 o R R RIS RSSERIIIIIRIERIAR
(NPUT) e oK R LR RRARK
020202000020 2020 20202020 020202020 76 20202020 020202020 20202 %% e
WIOg~7 HIGHZ
(OQUTPUT)
SE
SC
Serial output can be freely performed.
SQo~¢
QSF * * ROW ADDRESS : For refresh address

g MITSUBISHI
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Load Color Register Cycle (Late Write)

Ao~Asg

DSF1

WIQo~7
(INPUT)

WIOo~7
(QUTPUT)

SC

SQo~7

QsF

tRC
tcsH
tRAS
\ N
Sr +# tRP \
r
tcrpP tRCD tRSH
\ tcas /
tCPN Sr
 tasr tRAH
LN
ROW
%ROW ADDRESS J ADDRESS X

1
twsR tRWH twes twe

N3

N
tRWL
tDTRS| | tDTRH tewn
W !@
th(wOE)
tFSR tRFH tFsC tCFH

r 4 4

4

e

tOEHD t0sw toHw |

RPN AN PN R A K R AP A A X AR X X
S5 0 et tete e tete e e e e Se e e 22020 % % %
joletetelele’ IS0 HRIRIIRIRXROLRARS
RS ACROERIEERRRRRRRERRRK

HIGH-Z

Serial output can be fresly performed.

* * ROW ADDRESS : For refresh address

* MITSUBISHI
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M5

MITSUBISHI LS s
M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Load Mask Register Cycle (Early Write)

A

Ao~ As

WB/WE

BT/0E

DSF1

WIiOo~7
(INPUT)

WIOo~7
(QUTPUT)

SC

SQo~7

QSF

tRC
tCSH
tRAS
\ s p
N\ ] w N\
tcrp tRCD tASH
_\S tCAS /
tcPN A
tASR tRAH
*%
ROW
R
OW ADDRESS ADDRESS
1 )
twsr tRWH
twes tWCH
2000 0 0.0 900 90099900990 0000 000009
3 3R EAIRRAIRIHIRANS
- FRERRRERHRARL
toTRS| | tOTRH
w i
tFSR tRFH
tFsC tCFH
S A AW W W W W W NN PN AN AR AR AA N7 NN
3 A SEARKAEY ;0:0:0;0;0.o.o.o'0.0.0,0,0.0,0.0,0,0;0.0.0.0:0:
38R0 I RIRRIIHLIILRIKSS
R IIRRRIHRRIHKIRRKSAS
_tosc || towc

::0:0'0'0'0' 2

O 000,
9020 % %%

0

%5
R
g!o!c!o!ﬁa.’.u

(X2

MASK DATA ~EE90CKS

HIGH-Z

XA RERRIXKE AR KRS

&
KOLLEREELKL
RIS

S0
RRRKS

oo %

SRR

Serial output can be freely performed.

* x ROW ADDRESS : For refresh address
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MITSUBISHI LS|s
M5M482257J4,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Load Mask Reglster Cycle (Late Write)

tRC
tCSH
tRAS
h 4
o N
S\- 1Z tap
tcrpP tRCD tRSH
A tcas
eas \ /
teeN q
_tASR tRAH
TR ISR,
Ao~As ROW ADDRESS oo rat s atetoret ALORESS
7 ZRELLELLLEELLRKL
twsR tAWH tRCS
4
WB/WE
tDTRS| | tDTRH
TR
— RO LIALIRIALRK,
DT/0OE RQSRLIIRRLERLRELEL
th(WOE) 096%0%0 0000 %0 %0 % % Ya Ve ta % u0aatabaa %%
trsA | | tReH trsc
A 3
DSF1
X
tOEHD
N K NN 0 0.0
P R IEIIRY
(INPUT) OO Ta RN T Ot 0T
WiOo~7 HIGH-Z
(OUTPUT)
N
SE
SC
Serial output can be freely performed.
SQo~7
QSF * ¥ ROW ADDRESS : For refresh address

x MITSUBISHI
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MITSUBISHI LSIs

) M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Read Transfer Cycle

tRC
tcsH
tRAS
A A X
RAS S /]
F = trP
tcRP tRCD tRSH
. tcPN )S tcas /
‘ tRAD N
tASR tRAH tasc tcaH
4 A B O T S OTTOTOTOTITO AT
Ao~As >§ ROW ADDRESS SAM TAP ADDRESS RSSO0 | s s
K. iy B aV OGO 0000000000,
twsh tRWH A0~A8: TAP
o T
B/ WE 5
tTRP
tDLS| | tRDH l._totw
o7/ OF i R R
2000702002026 % 260202 %60 %6 % % %% %
tFSR tRFH
DSF1 o
T
T, SOOI,
wors  EREEIEE s
(INPUT) 2020202020202 % % SELLLLLEELS
taso
WIO0~7 HIGH-Z
(QUTPUT) tcso
tRsD
5E tsoa
E
tscL tsCH
. tscL
c tSDH A
sC Inhibit Rising Transient Z
7
1
4
SQo~7 DATA VALID
h
r
QSF HorL X HorL
N

* MITSUBISHI
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MITSUBISHILSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Real Time Read Transfer

Ao~ As

3
@
3
mi

=
~
=

DSF1

WIQo~7
(INPUT)

WiOo~7
(QUTPUT)

SC

SQo~7

QSF

tRC
tesH
tRAS
h! A
S 4 tRP \
tcap tRcD tRSH
tcen 3\ tcas /
tRAD X
| task tRAH tASC tCAH .
4 dS 5 SRERIKRA LI
/ SRS ROW
ROW ADDRESS sam e Avoress  MSSSEEEESISSESIN | dmess
| QELG VI I0.9.9.0.0,9.0.9:4
twsh tAWH Ao~As: TAP
X R
0RO 0RRRRI IR IS
SO RIS
tTRP
tCcoH
trom 7 RS s
£ totw 000070 % % %% %0 %050 %0 %0 %626 %% % % %
tADH
tRFH

~ g e CAENCIENE]

. " ¢ B R N

X N X% v XK AP NI u.:\_._. LI
AR AN S AANPIARI SIS

CANDA]

HIGH-Z

tsce
tscH | [, tscL

| {
tsca
tsoH

| tspo

tSDH

“\/ L/ U

toTo

tsca
tSOH

B> 2ol

\
XDATA VALID
/

4 4
DATA VALID X DATA VALIDX DATA VALID
L L

o

I\TA VALID X DATA VALID X

Rrevious Row Data —=

New Row Data

Hor L

H or L

x MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Split Read Transfer Cycle

tRC
tCSH
tras
X 4 A
RAS \ / \
- trRP
tRCD tRSH
X tcas /
CAS teen
A tRAD S\'
tRAH tasc tCAH
4 N LKKXAXIBKENS  ROW
- etesege 0 ledetete%%
Ao~As ADDRESS * SAM TAP ADDRESS X X :::::::::::::::2:::2:, ADDRESS
tRWH Ao~A7: TAP
WE/WE
tRDH
DbT/0E
tRFH
OIS b
DSF1 RIRXIHERAY
26%6%0% %% %% %%
OO ITITITOTOOTOTTTS,
~ dotadeletelete e 0% 6 %%
P BRI
(INPUT) HIRIERRREERILRK
tSAAT t1sAA
WIOo~7 HIGH-Z
(OUTPUT)
* N * N
s s
3¢ _/ \—/ / \__/
tsca b
tSOH [od
'
SQo~7 N-1 N x M’ M+ 1 N-2 N-1 N M
\
tsca
SAM UPPER (256~511) =g
QSF X
SAM LOWER (0~255)
* SAM TAP ADDRESS can not be set N
N means last address of boundary.
M means SAM TAP ADDRESS.
MITSUBISHI
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MITSUBISHI LS Is

M5M482257J,TP,RT-7,-8,-10

HYPER PAGE MODE 2097152-BIT DUAL-PORT DYNAMIC RAM

Serial Read Cycle (SE=L)

SE
tscc
_/l_\_/l—\_/ tscL l_\_—/l \
SC tSCH
tsca tsca tsca tsca tsca
tSOH tsoH tsoH tSOH tSoH
\ )
SQo~7 DATA VALID DATA VALID DATA VALID DATA VALID DATA VALID
7 7 7 7
1 I
tsca
QSF Hor L
Serlal Read Cycle (SE Control)
tsop , tsoE »
SE %
X
tscc
- tscL 7
sC
- ] tscH
tsoz
tSOA tsca tsca
tsoz tsca tsoH tsOH
SQo~7 T b { oata vaLD b DATA VALID ﬂ DATA VALID‘
DATA VALID } { o A 1}————
1
tsca
QSF Hor L .xg
MITSUBISHI
ELECTRIC 3-89



