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@ M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

DESCRIPTION
This is a family of 1048576-word by 1-bit dynamic RAMs,
fabricated with the high performance CMOS process, and
is ideal for large-capacity memory systems where high
speed, low power dissipation, and low costs are essential.
The use of triple-layer polysilicon process combined with
silicide technology and a single-transistor dynamic storage
cell provide high circuit density at reduced costs, and the
use of dynamic circuitry including sense amplifiers assures
low power dissipation. Multiplexed address inputs permit
both a reduction in pins and an increase in system densities.
In addition to the RAS-only refresh mode, the hidden
refresh mode and CS before RAS refresh mode are avail-
able.

FEATURES
RAS cs Adaress | Cycte Power
T'y'DE name access access acresy time dissipa
time nme Lime nan
imax ns) | tmax ns} | tmax ns) | tmin ns} | ttyp mwW)
P
M5M41002AU-8 80 20 40 160 200
L
P
M5M41002AJ-10 100 25 50 190 175
L
P
M5M41002A0- 12 120 30 60 220 150
L

® High performance CMOS technology
® Standard 18 pin DIP, 26 pin SOJ, 20 pin ZIP
® Single 5V110% supply
® Low standby power dissipation
275mW ({Max) .. ... ........ CMOS Input level
® | ow aperating power dissipation
M5M41002AP, J, L8 ........... 385mW (Max)

MSM41002AP, J, L-10 . ....... .. 330mW (Max)
M5M41002AP, J, L-12 .. ... ..... 275mW (Max)
® Uniatched output enables two-dimensional chip selec-
tion
Early-write operation gives common |/O capability
Read-Modify-Write, BRAS-only-Refresh, Static Column
Mode capabilities.
CS before RAS refresh mode capability
All inputs, output TTL compatible and low capacitance.
512 refresh cycles every 8ms
CS controlled output allows hidden refresh.
Wide RAS low pulse width for
Static ColumnMode .. ............ 100us Max

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)

DATA INPUT D —[1 E Vss (OV)
WRITE CONTROL
iNPUT W *E E]- Q@  DATA OUTPUT

ROW ADDRESS 775 —[3] [6]— &5 crie seLecT

STROBE INPUT E INPUT
ve [ 2 [dea
>
[ Au*% s [~
(=
- = -
aopress) A1 LS > 3] & ADDRESS
INP E
UTSl a »[F] 0 [ As ¢ inputs

S I
(5V) Vee E *— Aa J

Outline 18P4Y (DIP)

DATA INPUT D |1 ~ ES] Vss (0V)
WRITE CONTROL - _, ~
TROL W E Zs] 0  DATA OUTPUT
I CHIP SELECT
ROW ADDRESS BAS —| 3 24|+ TS
STROBE INPUT E :l INPUT
ne [ =z [& ne
o
ne ] 20 e
-
S
-] § 18]« 2s
[
aporess | A ~[9] [17]— A7 ADDAESS
INPUTS
Az —[1] 6] As 7 INPUTS
As aE 15]+ As
(5V) Vee E 1] Aa

Outline 26P0J (SOJ)

ADDRESS INPUT Ag ~[11

1 r].. g5 CHIP SELECT
- HES b INPUT
DATA OUTPUT Q « |33 h NP
L -2

14 Vss (0V)

ATA INPUT D —[ 5} -
DATA INPUT D —| 53 re].. w wae controL
ROW AODRESS === [ L& INPU
STROBE npuT NAS T4 §, sl ne
ru g (e
NC 130 2 ]
A S L . NO LEAD
—Jin
ADDRESS INPUTS ° - S Ml N
F-n Vel Ay
A; =13, P> 7]
) l_ A
F-n Fiid D] ‘
(5v) vee |5 ] ADDRESS
A Fn LBl A, [ INPUTS
~mn ] |
ADDRESS INPUTS { C-3 HE) ERr
2 —[9l -7
-7 o] Ag

Outline 20P5L-A(ZIP)
NC: NO CONNECTION
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M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

FUNCTION

The M5M41002AP, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., Static Column mode, RAS-only refresh, and
delayed-write. The input conditions for each are shown in
Table 1.

Table 1 Input conditions for each mode

T

) Inputs Qutput a "
Operation aas P - 5 aggr:ss ggg‘,’g; o efresl Remark
Read ACT ACT NAC DNC APD APD vLD YES
Write (Early write} ACT ACT ACT VLD APD APD OPN YES Note.
Read-Modify-write ACT ACT ACT VLD APD APD VLD YES
RAS-only refresh ACT NAC DNGC DNC APD ONC OPN YES
Hidden refresh ACT ACT DNC DNC DNC DNC VLD YES
TAS betore RAS refresh ACT ACT ONC ONC ONC DNC OPN YES
Standby NAC DNC DNC ONC DNC DNC 0PN NO

Note ACT active, NAC nonactive, DNC. don‘tcare, VLD. valid, APD applied, OPN open
Static column mode is identical except early write

BLOCK DIAGRAM

Voo (5V)
CLOCK GENERATOR
CIRCUIT Vsg(0V)

Ag -~ Ag|.RAg le——( ) D DATA INPUT

]
I COLUMN DECODER I
!
Ag SENSE REFRESH
A, AMPLIFIER & 1/0 CONTROL
Az '
. —)/L
As Q DATA QUTPUT
= MEMORY CELL
RESS INPUTS < A Ag
ADDRESS T s ] A (1048576 BITS)
Ag 8
As
Ag
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CHIP SELECT
INPUT TS

ROW ADDRESS RAS

STROBE INPUT

WRITE CONTROL W
INPUT

DATA IN
BUFFERS

4y
DATA OUT
BUFFERS

ROW & COLUMN
ADDRESS BUFFER

ROW DECODER

L
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M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 v
V) Input voltage With respect to Vg —1~7 A\
Vo Qutput voliage -1~7 v
to Qutput current 50 mA
Pg Power dissipation Ta=25C 1000 mw
Topr QOperaling temperature 0—~70 *C
Ts1g Storage temperature —65—~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, uniess otherwise noted) iNote 1
Limits
Symbol Parameter Unit
Min Nom Max

Voo Supply voltage 4.5 5 5.5 A\

Vss Supply voltage 0 1] 0 v

Vin High-levet input voltage, all inputs 2.4 6.5 v

Vi Law-level input voltage, all inputs —-1.0 0.8 v
Note 1 All voltage values are with respect 10 Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vec =5V £10%. Vss=0V. unless otherwise noted ) (Note 2)

Limits

Symbol Parameter Test conditions Unit

. Min Typ Max
Vowu High-tevel output voilage ipH= —5mMA 2.4 Veeo v
Voo Low-level output voltage loL=4.2mA 0 0.4 v
loz QOff-state oulput current Q floating OV =Vout=5.5V —10 10 uA
1y Input current OVSV|NE 6.5, Otherinput pins =0V —10 10 uA

M5M41002A-8 ——_—— 70
A RAS, CS cychng
Icci(ay) | Averagesupply current from Vee | hygpngq002A-10 60 mA
operating {Note 3, 4) = min, outpul open
M5M41002A-12 50
| < ¢ v o =V, output open 2 A
uppiytcurrent from . stand| m
cez e Y 2Vgee —0.5, output open 0.5
M5M41002A-8 HES cychng . GBS =v 70
ych . =VIH
Icescavs Average supply current from Voo M5M41002A- 10 50 mA
refreshing {(Note 3) t Ac = mun, output open
M5M41002A-12 50
M5M41002A-8 —— — 10
&erage supply current fram Vee CS before RAS refresh cyching
lgce(av) | CS before RAS refresh mode M5M41002A-10 _ 60 mA
f RC= min, output open
(Note 3) | M5M41002A-12 50
M5M41002A-8 — . 60
Average supply current from Ve, 02 AAS =V,_. Column address cyciing 0 A
1CC7Av) | S1atic Column mode (Note 3, 4) M5M41002A-10 t T - m
WSC, RSC min, output open
M5M41002A-12 40
Note 2 Current flowing into an 1C s posibve, out is negative
3 Iccravy. fecsiave. lccetavt and iccrays are gependent on Cycle rate Maximum current 1s measured at the fastest cycle rate
4 Icenayy and Iccyiay) are dependent on output loading Specified values are obtained with the output open
CAPACITANCE (Ta=0~70°C. Voc =5V £10%. V55 =0V, uniess otherwise noted )
Limits
Symbol Parameter Test cond:tions unit
Min Typ Max
Ci(a) Input capacitance, address Inputs {Note 4) 5 pF
Ci (D) Input capacitance, data input Vi =Vgg 5 pF
Ci(w: input capacitance, write control Input f=1MHz 7 pF
Ci(RAS) Input capacitance, RAS input V,=25mVrms 7 pF
Ci(CS; Input capacitance CS nput 7 pF
Co Output capacitance Vo =Vss. {=1MHz, Vi=25mVrms 7 pF

Note 4" Cyay of ZIP is 6pF (max).

2—100
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M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

SWITCHING CHARACTER'ST'CS (Ta=0~70°C, Vec =5V £10%, Vs =0V, unless atherwise noted) (Note 5)

Limits
Symbol Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max
tcac Access time from C3 INote 6, 7) 20 25 30 ns
tRaAG Access time from RAS {Note 6, 8 80 100 120 ns
tcaa Column Address access time {Note 6, 9} 40 50 60 ns
tpwa Access time from previous W low (Note 6} 70 85 105 ns
twaa Access time from W high (Note 6} 40 50 60 ns
toz Output low impedance time from TS low {Note 6) 5 S 5 ns
toFF Output disable time after C3 high {Note 10) 0 20 g 25 [ 30 ns

Note 5: An initial pause of 500us is required after power-up followed by any 8 RAS or RAS/CS cycles before proper device operation is achieved.
Note that RAS may be cycled during the initial pause. And any 8 RAS or BAS/CS cycles are required after prolonged periods of RAS inactivity before proper device
operation is achieved.
6° Measured with a load circuit equivalent to 2TTL loads and 100pF.
7- Assume that tRCD 2 tRCDImax)- LRAD < tRADIMax)
Assume that trep S IRCDImax) . TRAD < tRADImax) 'f tRCD OF tRAD 'S greater than tRCD(maxl OF tRAD(max) then trac will increase by the amount that trep
or 1RAD exceeds trCD(max) OF tRAD(max)
9 Assume that tRCD — TRAD £ 1CAAImax) — (CACImax) and tRCD 2 RCDImax).
10 toFF(max) defines the time at which the output achieves the high impedance state lgyt € I£10uAlland is not reference to Yo (min) 7 VOL Imax}-

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Static Column Cycles)

(Ta=0-~70°C, Vg =5V £10%, Vg5 =0V, unless atherwise nated, See nates 11. 12)

Limits
Symbai Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max

tRer Refresh cycle time 8 8 8 ms
tap RAS high pulse width 70 80 90 ns
treD Delay time, HAS low to C5 tow {Note 13) 25 60 25 75 25 80 ns
t crp Delay time, TS high to FAS low (Note 14) 10 10 10 ns
tcen CAS high pulse width (Note 15} 35 35 35 ns
trap Column address delay tme from RAS iow {Note 16} 20 40 20 50 20 60 ns
tasR Row address setup time before RAS low 0 0 (1] ns
tasc Column address setup time before CS low or W low 0 0 0 ns
t RAH Row address hold time after RAS low 15 15 15 ns
tcan Column address hold time after TS low or W tow 20 20 20 ns
tr Transition time (Note 17) 3 50 3 50 3 50 ns

Note 11 The timing requirements are assumed ty = 5ns
12 Virmin) and V)i max) are reference levels tor measuring tming of input signa's
13 theDimax) 15 sPecified as a reterence point only It trep 15 1ess than TRCD imax ). 3CCess iMe s tpac !f tRCD 15 greater than taEp (max). 3Ccess time is LRCD + tcac
tRCD min) 15 sPecified a5 tRep imin = TRAHIming + 21T + LASClminl.
14 teqp requirement is applicable for all RAS/CS cycles.
15 tepNtminy 1S SPECitied as TepN iminl = TRCDIMint + TCAP(m.) except for tep of static column mode cycle
16. tRADImax) iS SPecified as a reterence point onty. If taap 2 tRAD (max). 3cCess Uime 1s assumed by tcaa for read cycle
17ty is measured between Vi im.n 3Nd V)L imax)-
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MSM41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max
tre Read cycle time 160 190 220 ns
tRas RAS low pulse width 80 10000 100 10000 120 10000 ns
tcs TS low pulse width 20 | 10000 25 | 10000 30 | 10060 ns
tcsm TS hold time after RAS low 80 100 120 ns
tRSH RAS hold time after CS low 20 25 30 ns
tres Read setup time before CS low 0 0 0 ns
tRoH Read hold time atter C5 high (Note 18) 10 10 10 ns
trRan Read hold time atter RAS high (Note 18} 10 10 10 as
trRaL Column address 1o AAS setup time 40 S0 60 ns
tan Column address hold time after RAS high 10 10 15 ns
tRpg Precharge to CS active time 0 [1] 0 ns
Note 18 Either taen Of tRr Must be satisfied for a read cycle
Write Cycle
Limits
Symbol Parameter M35M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max
twe Write cycle time 160 190 220 ns
Uras RAS low pulse width 80 | 10000 | tac | 10000 | 126 | 10000 ns
tes CS low pulse width 20 10000 25 10000 30 10000 ns
teosH TS hold time after RAS low 80 100 120 ns
tRsH RAS hold time after CS low 20 25 30 ns
twes Write setup time before TS low (Note 211 0 0 0 ns
twen Write hold time after T3 low 15 20 25 ns
L wH Write command hold time for output disable 0 0 0 ns
Twp Write pulse width 15 20 25 ns
tps Data setup time 0 a 0 ns
ton Data hold time after CS low 15 20 25 ns

MITSUBISHI
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M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max
trwe Read-write cycle time (Note 19} 185 220 255 ns
trMwe Read-Mod: fy-Write cycle time (Note 20} 185 220 255 ns
TRas AAS low pulse width 105 10000 130 10000 155 10000 ns
tcs CS low pulse width 45 10000 55 10000 65 10000 ns
teoshm CS hold time after RAS low 108 130 155 ns
LasH AAS hold time after CS low 45 55 65 ns
tres Read setup time before CS low 0 0 g ns
towo Delay time, CS low 10 write low {Note 21) 20 25 30 ns
tRwD Delay time, RAS low o write low (Note 21) 80 100 120 ns
towe CS hold time after write low 20 25 30 ns
UAwL RAS hold time after write low 20 25 30 ns
twe Write pulse width 15 20 25 ns
tps Data setup time (i 0 0 ns
ton Data hold time after write low 15 20 25 ns
tawo Delay time, address to write low {Note 21) 40 50 60 ns
twon Output hold time from write low 15 20 25 ns

Note 19 tmRwc is specified as tRwCmin) = 1ACDImax) * 1EWDImin) + TAWL{min) * tRe(min) + 31T
20 tamwc is specified as tRMWCImin) = tRAC(max) * TRWLImin) * tRP(min) + 3tT

21 twcs. tawp. towp and tawp do not define the imits of operation, but are included as electrical characteristics only.

When twcs 2 twCsimin) . 3n garly-write cycle s performed, and the data output keeps the high-impedance state. When tawp 2 tRWDImin), ICWD 2 tCWD(min) and
TAWD 2 tawD(min) 3 read-write cycle is performed, and the data of the selected address will be read out on the data output. If neither of the abave condition is

satisfied, the condition of Q (at access time and until TS goes back 1o V) is indeterminate.

Static Column Mode Cycle (Read, Early write, Read-Write, Read-Modify-Write Cycle)

Limits
Symbol Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min | Max Min Max Min | Max
trsec SC read cycle time 45 55 65 ns
twsc SC write cycle ume 45 55 65 ns
trwsc SC R/, R/M/W, cycle time 70 90 105 ns
tRas RAS low pulse width 125 [ 100600 | 155 | 100000 | 185 | 100000 ns
tes TS low pulse width 20 | 10000 25 10000 30 10000 ns
tee CS high pulse width 10 10 15 ns
tRsw Delay time, RAS ta 2nd Write low 90 110 135 ns
Twt Write invalid time 10 10 15 ns
t pwH Column address hoid time to previous W low 70 85 105 ns
tww Write command hotd time for output disable 0 0 0 ns
taoH Data hold time from address change 10 10 10 ns
twap Delay time write to address change (Note 22) 20 30 25 35 30 45 ns
Note 22 twaD{max) s speC:fied as a reference pont only f TwAD 2 WAD (max). aCcess tme is assumed by tcaa
CS before RAS Refresh Cycle inow 231
Limits
Symbol Parameter M5M41002A-8 | M5M41002A-10 | M5M41002A-12 Unit
Min Max Min Max Min Max
tcsm 35 setup ume for CS before RAS refresh 10 10 10 ns
tchR TS hold time for TS before RAS refresh 15 20 25 ns
t Rpc Precharge to CS active hme 0 [ 0 ns

Note 23 E.ght or more CS before RAS cycles are necessary for proper operation of CS before RAS refresh mode

MITSUBISHI
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M5M41002AP, },L-8,-10,-12

STATIC COLUMN MODE 1048576-BiT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Timing Diagrams Notw 241

Read Cycle
tRe
tRas
— Vin — 3 treo F R
RAS v — \_ | \
tRsH trp
t crp tosH
tes
s Vih — ] toen \ f
°s Vi — \
Lash| | LRan tRaL
LRao tan tasa
W — "VV"'V\\ - W ROW
Ag—Ag ::IL _ ‘&:’:’:’:’:’.”/ ADDRESS ﬁgéﬁf:s ADDC:?ESS
tRAK
lacs’.,_. tAcH
_ Vin — XXXOOOOOOCON XX
s gy oo
ViH = (O XXXIXCOODOO X AKX XD
D - o SOBEREEGNK
toac toFe
teLz
Vor = Hi- 1 T ALY ‘
Q VoL — 2 w DATA VALID h
tcaa
1rac
Note 24 ;’z‘;’;""z’;’; Indicates the don’t care input.
R
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M5M41002AP, J, L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Early write)

tras
_ vm= 7
AAS Ve — \t / \
tAsH tre
Lcap taco tes
55 \;'” : ] teen \ Z
tesk
tasr | | tRan tasc toan LE".

ViH — ROW COLUMN ‘V‘V‘V.V.V.V.V‘V‘V’V.VV ’V’V V.V.V’V.V.V 3 AOW

S o S 0 aaas ot R
P> twH
twes tweH
w OO, BT TTRS
T XN KOO0000000R1HN
tos ton

Vig — V""’V VV‘V‘V’V‘V‘V‘V‘V’V’V‘V’V’V‘V.V‘V\ - L OVOV’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
P OGSO, e RSN
Q Vou— Hi-Z

VoL —
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M5M41002AP, J,L-8,-10,-12

STATIC COLUMN MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

trRwe
tesm
R Vin — k fRas 3
RAS Vi — \ \
trp
Lore)| tReo L RsH
tes
¢s Vin T T PN
s Vi — = _’\ f
tRaD
Iﬁﬁi tRaH Lawp tcam tash
: Vin — P IYS L
oo RN s oo || X sooress
TowL
tAcS towo tawL
twe
" oy
w
ViL —
tRwWD
tos toH
Vig — ‘vwwwwwcvavwwvvwwvwvw%
T o e IR 4 BASGCARRSSpa
tcac torr
Loan twoH
= loLz
¥
Q Vou — Hi-Z DATA VALID
VoL — 7
tRac
MITSUBISHI
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RAS only Refresh Cycle o 25

taas

Vi — R

|

b

)|
e

Vie —

\_

trec

tore

tcapr_.

L

_ Vih —
CSs
Vi, —
tasr| | tran

tasr
]

o VIH — V‘V’V’Y.”V.’"‘V\\ ROW B ‘ , V.V’V.V’V’V’V‘V.V.V.V V.V.V’V‘V’V"‘V’V‘V’V.V.V’V‘V‘V.V.V‘V.V’Vv‘vv oW
oo TR rooness KRR RRRR) soors
Q Vou — iz

VoL —

Note 25 W, D = don't care, Ag may be Vi or V|,
CS before RAS Refresh Cycle o 261
tre the
tras tRas o
- 3 ; | {
o N \ \
. tRp l trp
tcsh ‘ tena t ICQRF toun tcRp
RPC *\t ilz

. Vin — F
CS

Vi — 1 . |

= 000000000 OO KX KX XA OCKHIXXKXKXXX XXX

o= R R R R

VoH —
Q Hi.Z

VoL —

Note 26 W, D = don't care
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Hidden Refresh Cycle

|

D)
>
[&]

Ag~ Ag

%l

tRe tre
TRas
Vii — Tras N R
Vi — x / \' J e \_—
rp
tcap taco trsh tona torp
] ] 1
Vi — '
Sy min /
{raD
tasr| |trRaH tRAL Lan tasa
[l e
Vi — Y ) 4 ROwW COLUMN X 'V.V’V‘V.V’VV‘V’V.V.V‘V.V‘V‘V‘V.V.V‘V’V’V.V’V’V.V‘V.V’V‘V‘ - ROW
BT i A e e (oo
LRCS |l ! RRK
" N“"O" (X ROOOOOCOOOONX XXX XX
R R
V‘H _ "\):’X\ "X/\(\j\ Al /> /\x N \ X
B A o :
TcZiAc )

tez

trac

—{

‘AVAY

DATA vALID
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Static Column Mode Read Cycle

ELECTRIC

e TRas
_— Vin — ( t
RAS
Vi, — \
teosH tap
tcrp troD tep WEL L CRP [
Vih — 3 tes r tes {
cs tepn \ \
ViL —
LRao
t t t
asRi |tRaH trsc tRsc RAL Lan tash
no~ng T ROW COLUMN T coLuMn-2 COLUMN 3 Row
TR L — ADDRESS | l ADDRESS
H
| ‘ |
3
t
tres IRCH->—I~ RCS RRH
_ Vin —
W
Vi — !
ViH —
o}
Vil —
¢ L tcaa
cAaa [CAA
t t
CAC taon torr tcac OFF
torz touz
Von — DATA r DATA DATA
e -z VALID T vaLID2 VALID-3
VoL —
trac J
|
" MITSUBISHI
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Static Column Mode Early Write Cycle

tras
— Vie —
RAS \ Z
tosH trp
tcre t rep tes tep UAsH
] lcs
Vik — Yl 3
[ v — tepu \ / \ /
tasr| | LRan tasc toan tasc toan tasa
Ap—ng M _m A;&”‘ésjm COLUMN-A Xm CoLUMN-2 i R
Vi — A ) |
twsc twcs
twes|est twen fwn anelils
1 towe
. ViH — A
w Vie — X g
tw: twp
tos ton ips
aae 1€9)
Vi — }V V.'.'."V’V‘\ DATA DATA ""V‘V‘V’V.V’V’V’V‘V‘V‘V’V’V’V‘V’V V‘V’V‘V’V‘V’V‘V \V,
° Moﬁo}o}oﬁo} i R
Lrsw
Q Von — Hi-Z
VoL —
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Static Column Mode Read-Write, Read-Modify-Write Cycle

tras
LRwWL
R ViH — R
RAS /
Vi — P
tap
terp] tRcD tcs .
Towe
ViH — y
TS Toen /
VL —
tRab
1
TaSRjas| [LRAH toan il »rte-lasa
Vik — ROW T ROW
Ap—Ag _m ADDRESS COLUMN:-1 COLUMN-2 ADDRESS
Vi 4 - £ X
tpwn
tewo twap
trwo 1 RwSC
. twe || twe
W - \ —“ \ m
Vil — tawp twi "—‘@
tres tawp
1 DS fuel tou ips tom
B REA o e
Vie — vaLiD ] XX XXKXOOXKIXK) VALID:2
toac Twra Tors
tcaa taon tcaa twoH
toz twon
Von — DATA DATA
0 Hi-Z VALID-1 VALID2
VoL — L 4
trac Upwa
f— [
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