MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

DESCRIPTION
This is a family of 65536-word by 18-bit dynamic RAMs, PIN CONFIGURATION (TOP VIEW)
fabricated with the high performance CMOS process, and
is ideal for large-capacity memory systems where hi‘gh (5V) Vo [T_' A ] Ves(OV)
speed, low power dissipation, and low costs are essential. DQg .*[Z 21] ~ DO 17
The use of quadruple-layer polysilicon process combined DQy«[3 2_?] ~DQe
with silicide technology and a single-transistor dynamic DQz+~ |4 [33) «+ D05
storage stacked capacitor cell provide high circuit density OATA INPUTS/ DQ3 L5 38] ++ DQ1a | pata
and reduced costs. Multiplexed address inputs permit outeuTe | POe e 37} <= DQ13 ¢ INPUTS/
. . . . . DQs «=[7 6] «+ DQ 12 OUTPUTS
both a reduction in pins and an increase in system
densities DQs 8 35] +» DQ 1
: DQ7 s z E E «DQ1o
FEATURES DQS’*% E 33] ~ DOg
IR— ne [ = B
s | acons | s | ookt | Lo Gviveo [ & B vssoy)
Type name time time ume tuon NC g - 30f+— Lm:DDRE/S%OéTUR%E
{max. ns)[{max. ns}|(max. ns)| (min. ns) max. mMW) READWRITE e _, [T) ) %] — UTAS B‘;&L/COLUMN |
CONTROL INPUT —_— ADDRESS STROB:
M5M411860TP-6,-6S| 60 15 30 110 660 . Row ADDRESS RAS — [1s] 28] OE
STROBE INPUT — OUTPUT ENABLE
M5M411860TP-8,-8S| 80 20 40 135 580 Ao —[i6] z7] ~nc NV
Al — ; 26] NC
® Byte write control can be performed with TWE and 2 ADDRESS { A, —[18 28] — A7
CAS input INPUTS | — o] ADDRESS
inputs. 3— 13 2]+ As riNpUTS
® 42 pin 300 mil TSOP (TYPE i) Ag—» g 23] As
® Single 5V+10% supply (6V)vee |21 E Vss(0v)
® Low stand-by power dissipation
2.75mW (max) --eeeeremeeeeneenes (CMOS input level) Outline 42P3U-E {300mil TSOPII)
® Fast-page mode, Read-modify-write, RAS-only re- NC: NO CONNECTION

fresh, CAS before RAS refresh, Hidden refresh, CBR
Self refresh (-6S, -8S) capabilities
® Early write mode and OE to control output buffer
impedance
® Allinputs, outputs TTLcompatible and low capacitance
256 refresh cycles every 4 ms (Ao—~A7)
® 256 refresh cycles every 32ms (Ao—A7)
for Extended Refresh cycle (M5M411860-6S, -8S)

APPLICATION

Storage memory buffer
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

FUNCTION
The M5M411680TP provides, in addition to normal read, and delayed-write.
write, and read-modify-write operations, a number of The input conditions for each are shown in Table 1.

other functions, e.g., fast-page mode, RAS-only refresh

Table 1. Input conditions for each mode

inputs input/output
Operation - — —_ P — l.ower Upper Refresh Remark
P RAS | LCAS | UCAS | WE OE Row | Colmn a
address | address D Q D - Q
Read ACT ACT | ACT NAC ACT APD APD | OPN VLD | OPN VLD YES
Upper Read ACT NAC | ACT NAC ACT APD APD DNC OPN OPN VLD YES
Lower Read ACT ACT NAC NAC ACT APD | APD OPN VLD DNC OPN YES
Early write ACT ACT ACT | ACT DNC APD | APD VLD OPN VLD | OPN YES
Upper early ACT NAC | ACT ACT DNC APD APD DNC OPN VLD OPN YES
Lower early ACT ACT NAC ACT DNGC APD APD VLD OPN DNC OPN YES | Fast-page
Delayed write ACT | ACT | ACT | ACT | ACT | APD | APD | VLD | OPN | ViD | oPN | YEs L’g::cal
Upper delayed ACT NAC ACT ACT ACT APD | APD DNC OPN VLD OPN YES
Lower delayed ACT ACT NAC | ACT ACT APD APD VLD OPN DNC | OPN YES
Read-modify-Write | ACT ACT | ACT ACT ACT APD APD VLD OPN VLD | OPN YES
Upper RMW ACT NAC | acT ACT ACT APD | APD DNC OPN | VLD OPN YES
Lower RMW ACT | ACT NAC ACT ACT | APD | APD VLD OPN DNC OPN YES
RAS only-Refresh ACT DNC DNC NAC DNC APD DNC DNC OPN DNC OPN YES
Hidden refresh ACT ACT ACT DNC ACT DNC DNC OPN VLD OPN VLD YES
Upper Hidden-R ACT NAC | ACT DNC ACT DNC DNC DNG OPN OPN VLD YES
Lower Hidden-R ACT ACT NAC DNC ACT DNC DNC OPN VLD DNC OPE YES
CBR refresh ACT ACT ACT DNC DNC DNC DNC DNC OPN DNC OPE YES
Upper CBR ACT NAC ACT DNC DNC DNC DNC DNC OPN DNC OPN'}| YES
Lower CBR ACT ACT NAC DNC DNC DNC DNC DNC OPN DNC OPN YES
Stand-by NAC DNC DNC DNC DNC DNC DNC DNC OPN DNC OPN NO
Note: ACT; active, DNC; don'tcare, VLD; valid, IVD; invalid, APD: applied, OPN; open
BLOCK DIAGRAM
ROW ADDRESS — Vee (5V)
STROBE INPUT RAS CLOCK GENERATOR
READMWRITE ——= CIRCUIT v
CONTROL INPUT WE ss (OV)
LOWER/COLUMN 1 LOWER
ADDRESS STROBE | CAS DQo
UPPER/comm ﬂ }UPPER Qs
ADDRESS STROBE UCAS DQ2z
INPUT D03
DQg4
I DQs
< <
Ag~As g % 2 % DQs
COLUMN DECODER an (I 2E 0Qy
w 2 § 2 DQs | para
J' __________ l izllzz INPUTS/
-
= = DQgy | OUTPUTS
i SENSE REFRESH DQ1o
AMPLIFIER & 0a
1/0 CONTROL o0 1
A o« [ T 12
’ zy - . ‘ 0Q13
Ay -¥ve ;
Az 23 | po [ 5[ By DQ1a
i
ADDRESS | A3 :% 475 § ! MEMORY CELL — o % g % 88'5
w o
INPUTS | A, ZE EEAE (1179648 BITS) wallea oo
Asg 20 ! ' asilzs 17
g ! 2 H 2323
Ag ]
Az T
] BE OuTPUT
1 ENABLE
L - _ _ _ _ _ INPUT
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MITSUBISH! LSls

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage : —1~7 \
V) Input voltage With respect to Vss —-1~7 \"
Vo Qutput voltage —1~7 \
io Qutput current 50 mA
Pd Power dissipation Ta=25TC 1000 mw
Topr Operating temperature 0~70 T
Tstg Storage temperature —65~150 T

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C unless otherwise noted) (Note 1)

Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 \
Vsg Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 2.4 6.5 v
ViL Low-level input voltage, all inputs —-1.0 0.8 v

Note 1: All voltage values are with respect to Vss

ELECTRICAL CHARACTERISTICS (Ta=0~70C, Voc=5V+10%, Vss=0V, unless otherwise noted) {Note 2)

. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vor High level output voltage loH= —2.5mA 2.4 Vee v
VoL Low-level output voltage loL=2.1mA 0 0.4 Y]
loz Off-state output current Q floating OV=Voyur=5.5V —10 10 rA
N fnput current 0=V |N=6.5V, Other input pins=0V ~10 10 uA
‘ Average supply current from M5M411860-6, -6S RAS, CAS cycling 120 A
m
ceiay) Ve operating {Note 3, 4} M5M411860-8, -8S tre=twg=min output open 105
M5M411860-6, -8 _ 2
RAS=CAS =V, output open
| Supply current from Ve M5M411860-6S, -8S 2 A
e m
cez Stand-by M5M411860-6, -8 RAS=CAS=WE=DE=Vc0—0.5 0.5
M5M411860-6S, -8S output open : 0.1
Average supply current from M5M411860-6, -6S RAS cycling, CAS=Vjn, trg=min 120
foes(avy mA
V¢ refreshing (Note 3) M5M411860-8, -8S output open 105
Average supply current from Vel M5M411860-6, -6S RAS=V,_, CAS = cycling, tpc=mmn 95 A
1 m
COAV) | £ t-Page-Mode (Note 3, 41 | MEM411860-8. -85 | output open %0
Average supply current from M5M411860-6, -6S CAS before RAS refresh cycling 80
lcce(av) | Vec before RAS mA
refresh mode (Note 3} M5M411860-8, -8S trc=min, output open 65
ELECTRICAL CHARACTERISTICS (continued)
Self-Refresh M5M411860-6S, -85 (Ta=0~70T, Vco=5V+10%, Vss=0V, unless otherwise noted) (Note 2)
. Limits
Symbol Parameter Test conditions Unnt
Min Typ Max
CAS=0.2V or CAS before RAS
loos Average supply current from Vg Buttery Back-up cycling, WE, ELA0~7' D|n=_\/cc-—0.2V 200 “A
{Extended Refreshing) or 0.2V, Q=0PEN, trc=125uS,
tras=1tRAS(mn) ~ 1#8,
lcco Average supply current from Ve, Seff-Refresh cycle RAS=CAS=0.2V 100 zA
Note 2: Current flowing into an IC 1s posttive, out is negative.
3: Icer. lces. leca. Icee are dependent on cycle rate. Maximum current 1s measured at the fastest cycle rate.
4: Icct and Icca are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70TC, Vgc=5V=+10%, Vss=0V unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
C Input capacitance, address inputs 5 F
cI(A) : put cap -~ P V|=Vss, f=1MHz, - pr—'
nput capacitance, clock inputs
1{CLK) P P P V)= 25mvrms p
Ci/o Input/output capacitance, data ports 7 pF
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MITSUBISHI LSls

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0-70C, Vec=5V£10%, Vss=0V, unless otherwise noted, See notes 5, 12. 13)

Limits
Symbol Parameter M5M411860-6, -65 | M5M411860-8, -8S Unit
Min Max Min Max
tcac Access time fram CAS (Note 6, 7) 15 20 ns
traC Access time from RAS {Note 6, 8) 60 80 ns
1 AA Column address access time (Note 6, 9) 30 40 ns
tcpa Access tme from CAS precharge (Note 6, 10) 35 45 ns
toea Access time from OE (Note 6) 15 20 ns
toLz Qutput low impedance time from CAS low (Note 6) 5 5 ns
toFF Output disable tme after CAS high (Note 11} 0 15 0 20 ns
toez Output disable tme after OF high (Note 11) 0 10 0 10 ns

Note 5; An initial pause of 500xs is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles containing a RAS
clock such as BAS-Only refresh).
Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater than 4ms) of
RAS inactivity before proper device operation is achieved
6: Measured with a load circuit equivalent to 1TTL load and 30pF
- Assumes that trep 2 tacoiman and tascZlasciman
8; Assumes that trep = trepimax and trap < tRapimax. If trep or trap is greater than the maximum recommended value shown in this table, trac will
increase by amount that treo or trap exceed the value shown. .
9: Assumes that tTrap2 trapimax and tasc <lascimax: If tasc is greater than the maximum recommended value shown in this table, taa will increase by
amount that tage exceeds the value shown.
10: Assumes that tasc = tascimad and teps tepman. If tasc 2 tasciman and tep2Tepiman. access ume (lepa) is controlled by teac. If tasc =tascmax and
tep2tepiman oF tascs tasciman and lee-tasc 2 Bns, access time (tcpa) is controlled by tan
11; Yorrmax and torzimax defines the time at which the output achieves the high impedance state {'lout i = 10xA) and 1s not reference 1o Voruminy Of
Voumax

~

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast page Cycles)

(Ta=0~70C, Voc=5V*10%, Vss=0V, unless otherwise noted, See notes 1 1, 12)

Limits
Symbol Parameter M5M411860-6, -6S | M5M411860-8, -8S Unit
Min Max Min Max
tReF Refresh cycle ime 4(32)* 4(32)* ms
tpp RAS high pulse width 40 45 ns
tRreD Delay ume, RAS low to CAS low 20 45 20 60 ns
torp Delay tme, CAS high 1o RAS low (Note 14) 5 5 ns
tRrC Delay tme. RAS high to CAS low 0 0 ns
tcen CAS high pulse width 10 10 ns
t raD Column address delay time from RAS low {Note 15) 15 30 15 40 ns
tasr Row address setup time before RAS low 0 0 ns
t asc Column. address setup time before CAS low {(Note 16) 0 10 0 15 ns
t RAH Row address hold time after RAS low 10 10 ns ,
tcan Column address hold time after CAS low ) 15 15 ns
tpze Delay time, data to CAS low (Note 17) 0 0 ns
tozo Delay ume. data to OF low (Note 17} 0 0 ns
tcop Delay tme, CAS high to data (Note 18) 15 20 ns
tobp Delay time, OE high to data {Note 18) 10 10 ns
i1 Transttion tme {Note 19) 1 50 1 50 ns

* ger (32ms) is for Extended Refresh cycle (MB5M411860-65, -8S)
Note 12; The tming requirements are assumed lr=5ns
13; Vingmim and Vigman are reference levels for measuring timing of input signals
14; lacpimax 1 specified as a reference point only
If Tacp 1s greater than lacoinax. access time is controlled by teac or tan
15; tRaDimax 15 specified as a reference point only. It tran 2 lraDimax and tasc =lascimax, access ime 1s controiled by taa.
16; tagcimaxs 15 specified as a reference point only. If tacp = lRepiman and tasc 2 tagciman, taa s controlled by teac
17 Either tozc or tpzo must be satisfied
18; Either tcpp or topp must be satisfied
19: tr1s measured between Virimn and Vitimax
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbot Parameter M5M411860-6, -6S | M5M411860-8, -8S Unit
Min Max Min Max
tre Read cycle time 110 135 ns
tras RAS low pulse width 60 10000 80 10000 ns
tcas CAS low pulse width 15 10000 20 10000 ns
tosH CAS hold time after RAS fow 60 80 ns
tRsH RAS hold time after CAS low 15 20 ns
tres Read Setup time before CTAS low 0 0 ns
1 RCH Read hold time after CAS high {Note 20) 0 0 ns
t RAH Read hold time after RAS high {Note 20) 0 0 ns
tRAL Column address to RAS hold time 30 ' 40 ns
tocH CAS hold time after OF low 15 20 ns
t ORH RAS hold time after OF low 10 10 ns
Note 20; Either trcn or trry must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M411860-6, -6S | M5M411860-8, -8S Unit
Min Max Min Max
twe Write cycle time 110 135 ns
tras RAS low pulse width 60 10000 80 10000 ns
tcas CAS low pulse width 15 10000 20 10000 ns
tosH CAS hold time after RAS low 60 80 ns
tRsH RAS hold time after CAS low 15 20 ns
twes Write setup time before CAS low {Note 22) 0 0 ns
tweH Wirite hold time after CAS low 10 15 ns
towe CAS hold time after W low 15 20 ns
tawL RAS hold time after W low 15 20 ns
twe Write pulse width 10 15 ns
tos Date setup time before CAS low or W low 0 0 ns
toH Date hold time after CAS low or W low 10 15 ns
toeH OE hold time after W low 10 10 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M411860-6, -6S | M5M411860-8. -8S Unit
Min Max Min Max
trwe Read write/read modify write cycle time {Note 21) 145 175 ns
tRAs RAS low pulse width 100 10000 120 10000 ns
tcas CAS low pulse width 50 10000 60 10000 ns
tosH CAS hold time after RAS fow 95 120 ns
tRSH RAS hold time after CAS low 50 60 ns
tres Read setup time before CAS low 0 0 ns
towp Delay time, CAS low to W low {Note 22) 30 35 ns
t RwD Delay time, RAS low to W low (Note 22) 75 95 ns
tawD Delay time, address to W low {Note 22) 45 55 ns
towL CAS hold time after W low 15 20 ns
tRwL RAS hold time atter W low 15 20 ns
twp Write pulse width 10 15 ns
tos Date setup time before W low 0 0 ns
t oM Date hold time after W low 10 15 ns
1 oEH ‘OF hold time after W low 10 10 ns
Note 21; tawc is specified as tawcimin= tRaciman +opDimin + twLimin + tRpmin + 4t
22 twes, town. tawn. tawo and leewpare specified as reference points only. If twes 2 lwesmin the cycle is an early write cycle and the DQ pins will
remain high impedance throughout the entire cycte. If towp2 tewpimin. tawo 2 tawomm. tawo2 tawbimm and tepwo 2 tepwoiming (for fast page mode
cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address. If neither of the above condition
ts satisfied (delayed write), the condition of DQ {at access time and untill CAS or OE goes back to Vi) i1s indeterminate.
MITSUBISHI
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle) tote 23

Limits
Symbol Parameter M5M411860-6, -6S | M5M411860-8, -8S Unit
Min Max Min Max
tre Fast page mode read/write cycle time 40 50 ns
tPRWC Fast page mode read write/read modify write cycle time 75 100 ns
tras RAS low pulse width for read write cycle 100 100000 130 100000 ns
tep CAS high pulse width (Note 25} 10 15 10 20 “ns
1 CPRH RAS hold time after CAS precharge 35 45 ns
tepwD Delay time, CAS precharge to W low 50 60 ns

Note 23: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
24, TRASW.M is specified as two cycles of CAS input are performed. IRASlmln)ZICSHlmm)itpclmm)
25; epimax is specified as a reference point only.

CAS before RAS Refresh Cycle Not 26

Limits
Symbol Parameter M5M411860-6, -6S | M5M411860-8, -8S Unit
Min Max Min Max
tosh TAS setup time before RAS low 5 5 ns
teoHr TAS hold time after RAS low 10 10 ns

Note 26; Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode

CAS before RAS Self Refresh Cycle (M5M411860-6S, -8S)

Limits
Symbol Parameter M5M411860-6S M5M411860-8S Unit
Min Max Min Max
tRASS RAS low pulse time 100 100 ns
trers RAS high precharge time 110 135 ns
tcHs CAS hold time —50 —50 ns

MITSUBISHI
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MS5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Timing Diagrams Note 27)

Read Cycle tho
tRas trp
N Viu — )
ms \ / \
tosH
tere taco tRgH trpc Lorp
tcas
___ ViH —
tRAD tRaL tasr
1A§ﬂ tRAH tASC beal toan teen
Ao-Ar M —m AOSAESS W COLUMN ADDRESS m AD%%VE’SS
Vie —
: 7 tRRH |
tacs tRoH
_ Vi — '67 v‘vo"v.v.V.VOV.V‘V‘V’v‘
SN 1 1 o
tpze tcop
DQo~DQ17 VIH — N Hi-Z VOO0
NPUTS Y RO
toac torF
taa
torz
(DO?JOT;L[J)T%)” zz: : Az ; i 2 2x DATA VALID
tRAC toEZ
tozo toea toop
LocH
__ vin: = X00000OCOO0OCOCOOAAOOOONX XXX XX XXX X2
OF e RGNS
ToRn
o7 SRR, o r (2 80
W Indicates the invalid output. :\:‘\\“‘ \‘\“‘\\"\\“\“‘\“‘\ Indicates inputs skew of 2 CAS
SEARRLAY
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Read Upper (Lower) Byte Cycle

tre
taas tre
_ Vi — 4
s T j J \
torp t roD — tRsH trpre ’..tcgp
tcas
Vin —
LT \ / TW
» topn
tcrp Loan LReS tcrp
= }WF
LTAS W
Vi —
t RAD tRAL
tAE-R. tRaH tASC e o
w3 T K e D
ARH
tRcs tRCH ]
— ViH — 50.“’“.”"”
o R enRonon
toze tcoo
DQg~DQi7 vy — N HI-Z Y,
UPPER !
INPUTS) v —
teac torr
Taa
torz
DR 20T Vo — 4 ; i 2 zx DATA VALID
(OUTPUTS] vg, —
tRac
DQg—~DQg Vie —
o R
toez
DQo~DQsg ygy — Hi-Z
LOWER
{OUTPUTS) Vo, —
tpzo toea toop
f__' tocH
. Vin — ‘v‘v.v.v v’v.v’v’v’v V‘v’v‘v’V.V’V‘V.V’V.V’V’V’V.V.V’V‘V’V‘V’V’V.V’V’V‘V‘
I 1 s e e
toRH

S
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Early Write Cycle

twe
taas trp
- T [
tesH
tcap trco tRsh trpc tore
r’ : tecas L“l r ©
o : ——
E% Vie — W \3 K/ W
tasr tRaH tasc) toan Iﬂ
" — v.v.v’v.v’v \VaV; V.V’V V’V.V’V‘V‘V.V V.V".V V’V‘
pomar N —m ADDRESS ADDRESS ':fofofofo202:!3202of:fofoﬁofofo!qufofoxzfofo’ ADDRESS
twes tweoH ,
Vi = KRR XXX R XKD
TE e A A e
tos toH
D03 ~0017 i —FYXRXXIXKXXXXXIXTD R XXX XXX KX XXX )
Rt v — R A vaLD R
Opper 17 Vo = w2
{OUTPUTS) VoL — tos tom
Lower ¢ Vi XXX XKL (XXX XX X XXX XX XXX XXX XXXEX
b7 i —XXOGRBRY DATA VALID P s e e
DQo~DQg Von — Hi-Z

LOWER

(OUTPUTS) VoL —

\

_ H — 0"'.' 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’VoV’V.V.V’V.V‘V‘V \Y V.V.V.V.V’V.V’V.V.V’V.V.V.V’V’V’V’V.V‘V’V’V V’V.V’V‘V V/ V‘V’V‘
7 v XXX
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Early Write Upper (Lower) Byte Write Cycle

tras tre
— Vin __!\ /- N
Vi — X
tosH
torp RCD tasH tRpc
I‘_, e tcas ’-_. tore
— ViH — R
UCAS Vi —W I /
tcRP tapc A—)l ! T(’i‘
LCAS Vi W
Vie *W
tasm tRAH IA‘S_C_ tcan tasr
Ag~A, YW T ROW f COLUMN ROW
0 7 Vil — ADDRESS ADDRESS ADDRESS
twes t weH ,
_ Vig — V.V‘V’V’V $/ V‘V.V.V’V’V’V’V’v."'.'." "‘V‘V’V’V V‘V’V’V’V‘V’V’V‘V‘V'V’V.V‘V‘V.V’V‘V‘V.V.V.V’V.V’V’V‘v'
TE e RO 0000000
tos ton
DA™ DA17 vy (X XXXXOOON POOOOXOOOCOOONXXXX XXX XXX X
Redts) v, —XXOOCOCCKGNON, e (RN
DQ3—~DQ17 vy — HI-Z

UPPER
{OUTPUTS) o, —

DQg~DQg ‘Viy — "V.V‘V‘V’V \/ ‘V‘V’V’V.V’V‘V‘V’V"’V.V.V.V.V’V"‘V"
RS v, — XK

DQo~DQsg VoH —

KKK

KK

99:09.099.0.9999.9.9.09

A"’A’A.A“‘A’A‘A’A.AOA’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

R RS

LO
(OUTPUTS) voL —

i ~JERTTIXRRIX IR

T

{55 (XX

X0

TR

R

AN/

3R KA

0‘0‘0;0"0'0

_ ¢
I e o e e e s s o
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Delayed Write Cycle

twe

1020 e
e XXX RIRXRX X0
I 1 o)

tRAS tRp
I — \
N ViH —
s \ / N
tosH
tcrp taco tRSH tapc
— %1 r*tcnp
PR Vie — : 8§
= By \ AN
tash t RAH tasc tcaH tasa
e EREEER s
towe
tRcs tRwL
twe
WE Vin: = X0 XXX XX h OO0 XX X0
T BSOS N RSB
tweH
toze tos tpH
s osf
DQg~DQ17 Vi — V’V.V’V‘V.V.V’V.V.V’V‘7070V V.V‘V’V V’V‘V‘V.V’V K Hi-Z W .V.V‘V’V‘V’V’VOV’V’V‘V’V’V‘V‘V’V‘v \/\/
Tets vi — SXXXOONEORONY R N 00000t
torz
t0zo [«
DQs~DQ17 Vo — y i-
<Lé>P3$SUTs; VoL — ) 4 -
tpzC et ! Df- ton
DQg~DQg8 vy — v.v‘v’v’v’v‘v.v’v‘v’v.v.v‘v’v’v‘v.v’v’v’v’v.v‘v‘\ K Hi-Z J% ‘v v’v v.v.v‘v‘v’v.v‘v’v‘v’v v’v‘v’v Y,
AT v — XN 10 R A\ o000l
toLz
DQo—-DQs Von — - \
SR v — 2

toen

o

OSBGOS

K
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Delayed Write Upper (Lower) Byte Cycle

twe
trRAS Lare
wo-—_ 3 3
s zIL - \ 7Z L
tosH
torp tReo tRsH trrc
: tea ss r R
— Vih —
uess ViL —W / W
teap trpc ~] ! CF—
== ViH —
SN W W
tasn T RAH tasc tcan tAi_R’
. )
e I EEEN AR st
TowL
tres tAwL
twp
_— Vin: = XX XXXOOOOOOXXXXD ) VOOOOOOOOOO
TE e — XS R A0 044444440
twen
tozc t ESJ toH
093-0011 oo ~YYTTIVRTTTIIOONRNIONNY. |z M T XXXy
B R apnag D RSt
L% teLz
DQg~DQ17 Vo — y, Hi-2
S v — W
DQo~DQs Vin — QOO0 XX XS
LML v — RN
oorz00 o -
(OUTPUTS) VoL —
toez oo toen
— Vin: —OOOOOOOOOOOOOOOO OCOOOCOOOOOOOOOXXX
T R AKX
z MITSUBISHI
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MITSUBISHI LSls

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Read-Modify-Write Cycle

tawe
tRAS tap
_—
= e N / (N
tesn
tcre trco tRsH tRPC ap
: tcas Iﬂ’ l——tc
CAS Vi — \: y
o o \ Y\
tRaD
tA_S_Flj traH 1asc toan task
o R s
t AthCWD towy|
trwD Dl AWL
Vi — ]
tRcs twe
tozo Jtos | ton
D03-00m Vi 5 we BN TR
v R e x@i G 0 N
teac
Laa 3
lerz
DQ9~DQ17 vouy — -z ATA N HI-Z
(Lé)PSF}EUTS) VoL — . \E/)ALID 4
tos ton
b
DQo~D0s vy — K Hi-Z A VOO0
RS ) e RO
taa
tonz
DQo~D0s  vou — Hi-Z lDATA N Hi-Z
BUTPUTS) VoL — VALID Y
trac 10:__2"
tozo , toea toop toen
. Vin: = XN RO XX XXXY)
T v - XU/ NN
MITSUBISHI
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MITSUBISHI LSis

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Read Modify Upper {Lower) Byte Cycle

tawe
tRAS trp
_ Vi — . \
RAS \ Z
Vi — k
tesH
tcre trep tRsH tRpC torp
F’ toas r
- Wk
UCAS
t(';f_p' tapc tcre
. ViH —
LCAS
t
tA}‘S—Fi tRAH Yasc tcan AR
Ag~h; VW T ROW COLUMN ROW
ViL — L ADDRESS ADDRESS ADDRESS
towo
tawp towr
tawp tRwL
— Vi — \
WE
Vie _MM A
tAcs
twe
toze tf_’i tou
DQg~DQ — B
geper VM } Al DATA VALID
(INPUTS) ViL —
tcac
towz
BS;E;DQ” Von — Hi-Z DATA N Hi-Z
{OUTPUTS) VoL — | VALID
taa
DQg—~DQsg Vih — %
LOWER
(INPUTS) Vi —
trac
toEa
DQp—~DQg VoH — Hi-2
LOWER
(OUTPUTS) VoL —
toez
el
tozo tooo toEH
Iy
Vie — ‘A‘A‘A’A‘A‘A’A’A‘A’A‘A‘A’A‘A‘A‘A‘A‘A’A‘A‘A’A’
MITSUBISHI

ELECTRIC
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

RAS-only Refresh

LR

tRas tRp

) /
RAS ViL — \_—
! CF-.; I-Rl "o r—- tcre
= L
LCAS Vi —
tasr| | trman tasa
e oty
- Ve — TR XXX XXX XXX XX XXX XXX XXKIHLT N row
ST T oo
. ViH — .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"’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‘V‘Vov
T v — KRR AN
o " ViH — VV‘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.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‘
insursi " i, — X XXX XXX
DQo~DQ7 Von — Hi-Z
(OUTPUTS} VoL —
. ViH — ’V’V.V‘V‘V.V‘V’V‘V‘V.V‘V‘V’"V‘V.V.V.V.V‘V‘V’V‘V.V’V’V‘V.V‘V‘V’V.V.V".V.V.V’V.V‘V‘V‘V’V‘VOVOV’V’VOVOV’V‘V.V.V.V’V’V.V’V’V’V.V‘v‘v.v.v.v.v‘V‘V.V‘v.v’
T — XSRS
MITSUBISHI
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle

RAS

c
O
)
[0}

-
O
b
[0

Ag—~Ay

DQg~DQ7
UPPER
(INPUTS)

DQ9~DQ17
UPPER
{OUTPUTS)

DQp~DQs
LOWER
{INPUTS)

DQo~DQs
LOWER
(OUTPUTS)

tras tRas

ViH

g

Vie

tore

o I
X

tasr
Pl

tapc
tosm trpc tesn t CHR tRpc

tCHA

ViH

Vi

F——’
tepn

(X

COXRXD

CXTTITTTIINYS
XXX

0

ROW
ADDRESS

. 00“000‘“‘0

Vin ’ ’ .
e %

R R RS
XOLRRELARERL

BB

Vi

tRcH

"V’V.V’V’V’VOV‘VOV‘V’V.V’V‘V‘V‘V‘V.V‘V’V’V‘V‘V’V.V’v’v’V‘V‘V‘V‘V‘VOV.V’V’V’V.V‘V‘V’V’V‘V’V’V‘v.v’V‘v.v‘V.V’V’V‘V’V’V.V’V’V‘707’V‘V.V’
XXX XXX XXXXXXXXRXXX)

ViH
Vi

Vin

&02:2:‘0. L 0‘0’0‘:’:2:’:.:.0 N 00’0‘0’0’0‘0.0.0‘0.

) OO 5
XA ARARXRLRRKRBRLK SRR

TR RTRRRTIIXTRTRTS
RN RIS

ViL

torr

D
'4

R X R KR XX R KRR RIS
N e N

torr
D
4

VoH —

VoL —

loez

Vin = R K K R I K K KX R R I R I R R A LR
9, 0099, 0’:’20000 RO 0000000&2&&.’.’.’.’”:&

S 5
T A e

ALY
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Upper (Lower) CAS before RAS Refresh Cycle

tre tre
trp tras tRas trp
ViH — ¥ F_ﬁ o 3y
o \ N [\
tapc
toen tosa toHA tarc  losm toHR trec  fcre
A\ - c r—’
LN / /
trpc toRP trpc torp trpe tcap
= a ‘
LLCAS
ViL — Qgé§;9
tassy
L Ve R R R XX XXX XXX XXX N Frowe
B XX RRKRXNRXNXCRXNGPA, acomess
tRcH
o vm- XXX XXX KX KRR R X KX XKy
TE - R oo oo oo
torr
DOs~D01 vy — TR R KR R XX XXX XXX
B v I
DQg~DQ17 voy — X -
B e RN =
LoFr
DG0-00s Vi — XX XX KRR
R - N e
toez
rn-—;
Don e de Von — ks
{OUTPUTS) Vo — 4
toez
e VM T AR KR KRR R THXKKS
R e

o s
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MITSUBISHI LSIs

MSM411860TP-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

CBR Self-Refresh Cycle (Note 28

tap trass ) tRPs
Vi — - R }
RAS Vie —-__/ \L 41)4 \
trpc
treo tesm toHs F-Cip,
CAS ViH — \
= ,, VA
} {f Y
teen asn
_ Vin — OOOOOOOOOOCOOOOOOTOOOOOOOOXXXX X XXX XX XXXXXX XK ROW

P SRR XXRTURREINKRNNNNNNHEA, #ooress

tRon
o Vie — | v’v’v v.v.v.v’v v‘v’v.v‘v’v'v‘v‘v.v.v‘v‘v.v.v’v’v‘v.v‘v’v’v’vov’v.v‘v’v‘v.v.v‘v’v’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.
- s sl
DQg~DQy7 ViH — OO XXOOOROOOOOOCRARY
NPUTS] X AR R YRR RRIKRRRK

torr
DQy—0Q,; VOH _mx Hi-Z
OUTPUTS) v, — 4

toez

e T R R R R XXX
T R R R R R RREER RS

Note 28: 1. When the RAS only Refresh is used in the normal Read/Write cycle, the RAS Only Refresh cycles must be completed for all row of 256 cycles no
later than 4ms after the CBR Seif Refresh exit.
2. When the distributed CBR Refresh is used in the normal Read/Write cycles, the CBR Refresh cycles must start no later than 125.s after the CBR
Self Refresh exit.
3. When the Burst CBR Refresh is used in the normal Read/Write cycles, the Burst CBR Refresh cycles must be completed for 266 cycles no later
than 4ms after the CBR Self Refresh exit. !

KRS
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MITSUBISHI LSlIs

MSM411860TP-6S,-8S

FAST PAGE‘ MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Upper (Lower) CBR Self Refresh Cycle ot 29

tre trass tAps
ViH —_/ )\ /f !\_
RAS Vil — q {)5
trec t gpc
te
tepn tosm tons RP
N Vik —
UCAS
ViL —

Ag~Ar
Vi —

tRPC tcap tRrPC tcap
Vi —

LCAS
ViL — .

gy

XXX

treH
v - T X T DX R ORI
V- s s tlo Nt
torF
0-00y ViH R R X R XX XK
neors g, R SRR
DQ~DQy; YOH —mi Hi-Z
{OUTPUTS) VoL — [
toez
Ve — AR R R XK
T I el

Note 29: 1. When the RAS only Refresh 1s used in the normal Read/Write cycle, the RAS Only Refresh cycles must be comptleted for all row of 256 cycles no
later than 4ms after the CBR Self Refresh exit
2. When the distributed CBR Refresh is used in the normal Read/Write cycles, the CBR Refresh cycles must start no later than 125u5 after the CBR

Selt Refresh exit
3. When the Burst

CBR Refresh 1s used In the normal Read/Wnite cycles, the Burst CBR Refresh cycles must be completed for 256 cycles no later

than 4ms after the CBR Seif Refresh exit
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MITSUBISHI LSis

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Hidden Refresh Cycle {Read) (Not 30)

tre tre
tras trp tras trp
E—
___ ViH —
= N / 4 N
"<|>‘R_li treo LRsH tonn LLTC lﬂlcnp
UCAS  Vin — ‘;\ f
LTAS  , — \: ]
traD
tasn t RAH 1 AsC e tcaH tasA
ViH —
e B0 AEER w0 aooress
AL tRAL t RRH
- Vin — LOOOOOOCOOOONN)
R RGN
tbzc tcop
(NPUTS) v, — X
tcac ’
taa LoFF
torz
BE;E; PO Vor = f-2 %‘ DATA VALID ;}
(OUTPUTS) VoL — N 7
trac toez
toea toop
ot v T Jm
(INPUTS) v, — A
tcac tcop
tan toFe
torz
DQo—~DQsg Von — Hi-Z ¢ p 8
LOWER DATA VALID >.
(OUTPUTS} VoL — ]
L trac toez
tozo Toea
toop
tozo torH
. VIH — J!.V.V \/ V‘V’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 RN

Note 30: Early write, delayed write, read modify write cycle 1s applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.

* MITSUBISHI
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MITSUBISHI LSis

MSM411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Upper (Lower) Byte Read) (Note 31}

tre tre
tras tre trAS trp
H o "
RAS :iL _ 4441/ \ 42 \
tRpc
tcre tReD trsH t cHR »ngs tore
— ViH —
s _W \ /
tcrp tcre
S ViH — W
LCAS
e tRaD
‘Aiﬂ YRAH 1t asc bl toan 1A
Ag— A7 ::: :@ ADRgggss @ i%k)%rggs ’WS ROW ADDRESS
! Aos TRAL taRH
o Vin = ROOAAIOOXXXAXK
R 1 RO
tpze tcoo
DQg~D017 vy — N HI-Z y,
. SR
tcac
taa toFF
teLz
DQg~DQ17 Von— Hi-Z - \
UPPER DATA VALID /
(OUTPUTS) VoL — -
tRac toez
toea Loop
LOWER
(INPUTS) ViL —
E)gV%ERDOs VoH — Hi-Z
{OUTPUTS) Vg, —
1pzo 1 ORH
_ Vi — V‘v’v“v‘v‘v.v‘v’v.v.v.v’v.v‘v’v’v’v’vov' /’v’v’v’v.v.v’v’v.v.v.v’v.v’v.v’v‘v.v’v’v.v’v’v.v Y
S ) I BB
Note 31 Early write, delayed write, read modify write cycle i1s applicable instead of read cycle
Timing requirements and output state are the same as that of each cycle shown above.
MITSUBISHI
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MITSUBISHI LSlis

MS5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle

Vi —
RAS

Vie —
UCAS VW —
LCAS v, —

ViH —
Ap—~Ay

ViL —
— \ -
WE IH

Vi —

DQg~DQy VM

(NPUTS) v, —

DQo~DQ17 YOH
VoL —

{OUTPUTS)

ViH —
ViL —

tras trp
_,\ Leprn Z‘ \—
tesH tpc tRSH tRpc
ICF: tReo toas tcp tcas tep tcas terp <
R N 4N SN
tRAD
tasA| | tran t tcan tasc tean tasc team t AsR
P ASC fe—» e ot o—] S —
ROW COLUMN COLUMN COLUMN ROW
ADDRESS ADDRESS 1 ADDRESS 2 ADDRESS 3 ADDRESS
:
T
tRAL t RGH
t t t t ko
tRecs E!_EIH FES RCH iCS tARH
MW & ™ Tan
. loze tcop toze teoo toze t oo
Hi-Z )
y
tcac :_0:"' teoac torr tcac t‘l)_i'_"_
taa
N -]
teLz touz 1 tcLz
H-Z DATA DATA DATA
VALID 1 { VALID 2 VALID 3 .
L
trac tera T‘ tcpa
tpzo  loea toea toez toea toez
 —— =t ogz pe—— fre—am + r-—-
OCH tocH tocH
L L L LN Q 4
ARG \
$000000.00000.0,00.0.0.0009
-—J —— et
tooo tozo toop tozo ‘lorw toop

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Upper (Lower) Read Cycle

tRas trp
t
v — CPRH -
RAS Z \
ViL —
tesH tpc tRsH trec
ICF_P_ tReo tcas tee tcas top tcas terp
Vin — \ { : y
UTAS \ /
Vi — X
tere Iapcl terp
Vih —
LCAS
Vi —
tRaD
tasa| | t t tasc| |tcan tasc| | t tasn
ASR| AAH t ASG ] caH CAH v
A Vin — ROW ‘COLUMN COLUMN COLUMN ROW
0~ A7 Vie — ADDRESS ADDRESS 1 ADDRESS 2 ADDRESS 3 ADDRESS
tRaL treH
s
tres treH | tRCs AcH | LRCS tRRH
1 [taa "“] ™ | taa
WE )
Vie —
. tozc tcop tozc teop loze |_teoo
DQge~DQ17 Viy — _
UPPER HiZ
(INPUTS) VL — N
Lcac :i’f" tcac toFF tcac torr
Laa
teLz teLz
. _ tez
BFC’)PSERDO” vow HZ DATA \ DATA . DATA >_
{QUTPUTS) VoL — VALID / VALID 2 VALD 3 [T
tRac topa tcpa

DQo~DQs Vig —
LOWER
(INPUTS] vy —

DOp—~0DQs Von —
LOWER
(OUTPUTS) VoL —

tbzo toea toea toez toea toez
] kst o 2 e t
ocH toch tocH
—_ VIH —
OE B
Vi — M
L L
toon tozo toop tpzo tomw tooo

z MITSUBISHI
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MITSUBISH! LSlis

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Early Write Cycle

Ag~Ay

DQg~DQq7
UPPER
{INPUTS)

DQs~DQ1?
UPPER
(OUTPUTS)

DQs—~DQg
LOWER
{INPUTS})

DQo~DQg
LOWER
(QUTPUTS)

tRras tap
Vie — Y T
Vie — \ / \_
tosH tpc trsH| | tRrc
‘?z; tRco tcas tce tcas tee tcas tCFi
Vin — : f 3 ) §
w NN N IXT
tash| | tram tasc tcan tasc tcan tasc tean tAsR
o po—d poe—mt F—- pee=—3n] pot——amt ]

Vie — ROW COLUMN COLUMN  cOLUMN ROW
Vi — ADDRESS ] ADDRESS 17 DDRESS 2, ADDRESS 3 ADDRESS

twes tweH twes twen twes tweH
v — TR TR
v — SRR | . LR

tos ton I_D_i tpoH tEf_ toH

r—’
Vin — OO0 XX m LT
e — SODCOKRUUOOUA, 17 - P ® RO
VoH — Hi-Z
Yo i_D_ﬂ ton tE_SJ ton ‘9_5_‘ toH
Vig — ’v’v’v‘v.v.vOv.v‘v.v’v’v’v’v‘v‘v’v‘ ¥ X 4 "l‘V V’V V’V’V‘V’V‘
WO 1 Rl R . Rl
Von — Hi-2
VoL —
i — T T T XXX T XAX XYY
. — SOOI
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MITSUBISHI LSis

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Upper (Lower) Byte Early Write Cycle

tRras tap

o\ [ N

RAS
tcesH teg tasn | [tRPC
teap tRco tcas top tcas tep tcas tomp
J— Vin — 3 f R
RS ViL — W \t Jz \"\—J/ \
trrc
t crP tcrp
] T
— ViH —
o T A
tasr| | tran tasc) |tcan tasc| |tean tasc| [tcan tasr
e e he— fe—] e Pl
iH — f
SRR T I S R s
twes twon twes| | twen twes| | twen
we Ty
T B .
‘IES_J toH ‘_D_S_‘ toH ‘_Lls’ toH
DQg~DQ17 ViH — ’V’V A/ V’V’V.V’V’V.V’V’V.V’V‘V’ / 'v‘v‘v’v.v’v‘v’v’v Y
R v —SEXXXGE, e oA v 2 ORI 22 RN
DQg—~DQ17 Von — Hi-Z
UPPER
{OUTPUTS) VoL —
Do~D0s  ViH — XXX XXX OONOOOOOAXXX XX XXXXXXXX XX XXX KD
Lo~ O X XXX XIS
DQe—~DQg YOH HiZ
LOWER VoL —
(QUTPUTS}

o Vig — V“V’V V‘V’V’V’V’V.V‘V’V’V‘V’V’V’V‘V’V‘V‘V V’V’V’V’V’V.V‘V’V’V’V’V.V’V’V’V.V’V’V‘V V0V.V‘V.V‘V.V‘V’V.V’V’V‘V’V’V’V’V’V‘VOV‘V’V‘V’V’V’V’V’V.V’V’V’V’V’V
I R MM MONN
RN
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MITSUBISHI LSls

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast page Mode Delayed Write Cycle

tRas trp
s " \ / \
Vi — K. 7
tesH tec
terp tRcD tcas tep tASH tapc tcme
r Lcas
= ) N
LCAS Vil — N \ §
Lrap
t t t
t Ai: t RAH t ASC tcaH ASC CAH ASR
— r Sa—
Ag—A7 Vi ROW (1 column ) COLUMN ROW
0 Vil — | ADDRESS ADDRESS 1 ADDRESS 2 ADDRESS
tweH | twen
trecs
! RoS towL e o towL»he—
l‘—) twp
— ViH — X
wE \ \
ViL —
twp
toze tos toH toze tos toH
DQ9~DQ17 V — VYV WVAAAAAAA
UPPER " ‘00‘0‘0’.’0‘0’0’00 " DATA VALID 1 DATA VALID 2
s i — QXXM
DZ0
e
toze tozo
torz terz
(<~ — it
DQg¢~DQ
uppER | Vor — / N | Hi-Z /
{OUTPUTS) o — /
t
toez toez
t
t DS t tpzc tog t
oDD o DH 2 -+ DS DH
oop
DQo~0Qs8 vy — v‘v.‘V.V’V.V’V’VV‘ h
LOWER $0000000 DATA VALID 1 DATA VALID 2
ineots i —CEOOGOY
tozo
leLz _4 toLz
oy
DQu~DQs ygy —
LOWER oH / H-Z
(OUTPUTS)  vo_ — 4 4
toez N toez
t t
1520 ks toop : LoeH | {tooo OEH
J— Vi —, r B!
OE
ViL —
ELECTRIC 2—205



MITSUBISHI LSIs

MSM411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Upper (Lower) Byte Delayed Write Cycle

tRas trp
tRsH r
IH _——\
S | I
tosH tpc
tcrp t ReD toas tee trec lcmp
r tcas
___ Vi — i
s IR \ /N !
t cre trpc lcrp
=
LCAS
ViL —
tRap
tA_S_H’ tRAH E_A.SC toan t?‘S_C’ t caH tasr
Vi — XXX p S
. T T
trcs twew tRes twen
towy ] F .
__ Vi = OOOXK XX XXX XKD Toww
TE e — SN
twe twe
toze tos| | ton |, tozc tos ton
DQ9~DQ7 Viy — V"V“""V""’V‘V' 3
e v XN -
DZ0
tozo tewz tewz
fe—> ]
DQ9~DQ1y7 Vo — ' } Hi-Z }L///
BUTPUTS) VoL — N / Y 4 ’
toez
DQp—~DQg ViH —
e o e (! BRI
DQo~DQg Vou — Hi-Z
LOWER
(QOUTPUTS) VoL — oez
tooo t oEH Lt ooo Toen
V- STy ‘
* AR/

* MITSUBISHI
2—206 ELECTRIC



MITSUBISH! LSlIs

M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Read Modify Write Cycle

ViH

I
>
)|

Vi

ViH

Vi

ViK
Ag~A7
Vie

ViH

Vi

DQg—~DQyy Vin
UPPER

INPUTS)
DQ9~DQ17 vou
UPPER
(OUTPUTS) VgL
DQp~DQs Vin
LOWER
INPUTS) v
DQp~DQs wvguy
LOWER
(OUTPUTS) VoL
- ViH
OE

ViL

tras trp
tAsH
\ /e
tosH tprwC
torp tReo tcas tcas tapc tcme
r-l tep
W X 1& \ ‘(7—
t RAD tcewo
IAi’l{ tRAH tascal le t cAH IAS_(; tcan LasR
v v
ROW COLUMN Y Q”’ ‘ ’0’ COLUMN f ROW -
ADDRESS ADDRESS 1 .’ " ADDRESS 2 ADDRESS
7 7 t AN
tRes tweH tweH
tawp tewe tRes towp ’HJCWL
twe twe
p! p
towp \
tawp -
taa faa
toze tcac th- ton, tozc tos toH
e | |
tRAC
N 4 DATA Hi-Z DATA
4 X VALID 1 VALID 2
t
[874s) ‘ teac
toze oz0 foea
toLz T!
b cLz
DATA
\VAL!
toea toez
t ton ftozo tooDfes t
% Loyt os | ton
R '
DATA DATA
y VALID 1 VALID 2
toac t cac
t tozo e
RAC toea
towz \
cLz
Hi-Z DATA
WAL
toea
>t<4toez
t toeH
tnzo OFH [+t ooo
s
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M5M411860TP-6,-8,-6S,-8S

FAST PAGE MODE 1179648-BIT(65536-WORD BY 18-BIT)DYNAMIC RAM

Fast Page Mode Read Modify Upper (Lower) Write Cycle

tras tRp
L tas |
IH —
RAS \ / \_
ViL — -
tesH
tore Lreo Loas tPRWC terc  terp
ter
= 5 | z
U
ViL — K
tore tcas trec  tcap
- Vih —
LCAS t
Vi — CPWD
tRAD
tAffu tRaH 1 ASC e tcan tasc tcan tasm
_ AV,
Ao~n; M ROW COLUMN, .0.”0’0“.’“0."’ COLUMN, L
Vi, — . ADDRESS 4 - ADDRES P ‘A’A‘A‘A’A’A‘A’A‘A‘ ADDRESS
tRes tweH tawo Ht
cwL
t awD Ic_w_l__ tres twen
twp F twe
wE ViH — \\ y \
Vi — tewo 1 tcwo
taa - taa
t
tpzc % tps toy tozclteac tos 1pH
TRac [
DQg~DQ17 vy — N 7 ! 1
UPPER DATA VALID 1 DATA VALID 2
(NPUTS) v, — 4 X y
tpzo tpzo ’
pe— |
teoLz toLz
>t
DOa~ D07 Vou —~ Hi-Z DATA
UPPER \VALI
(QUTPUTS) VoL —
toea toea
LoEZ »iHd—
DQo~DQg vy —
LOWER
(NPUTS) v, —
DQo~DQs v —
LOWER o Hi-Z
(OUTPUTS) v —
toen
topp toen T,
J— Vi — 1
[e]
ViL —
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