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M5M410008BP,J,L,VP,RV-7,-8,-10

FAST PAGE 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 CAS before RAS refresh mode are
available.

FEATURES
RAS CAS Address Cycle Power
Type name access access access time dissipa-
time time time tion
{max. ns) | (max. ns) | {max. ns) [ {min. ns) | (typ mwW)
M5m410008-7 70 20 35 140 230
M5M410008-8 80 20 40 160 200
M5M410008-10 100 25 50 190 175

® High performance CMOS technology

® Standard 18 pin DIP, 26 pin SOJ, 20 pin ZIP, 24 pin
TSOP

® Single 5V+10% supply

® | ow standby power dissipation

275mW {Max) . ............ CMOS Input level
® Low operating power dissipation

M5M41000B-7 . . . ............. 440mW (Max)

M5M41000B-8................ 385mW (Max)

M5M41000B-10. . ... ... ....... 330mW (Max)

®_ Unlatched output enables two-dimensional chip selec-

tion and extended page boundary

Early-write operation gives common /0 capability

Read-Modify-write, RAS-only-Refresh, Fast-Page-Mode

capabilities

CAS before RAS refresh mode capability

All inputs, output TTL compatible and low capacitance.

512 refresh cycles every 8ms

CAS controlled output allows hidden refresh

Wide RAS low pulse width for :
Fast-Page-Mode ................. 100us Max

APPLICATION

Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
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number of other functions, e.g., fast page mode, RAS-only
refresh, and delayed-write. The input conditions for each
are shown in Table 1.

FUNCTION
The M5M41000BP, J, L, VP,RV provide, in addition to
normal read, write, and read-modify-write operations, a

Table 1 Input conditions for each mode

. Inputs Output Refresh
Operation A A w o asdor:ss gg:,",g‘;“ o efres| Remark

Read 1 acT ACT NAC DNG APD APD VLD YES
Write (Early write) ACT ACT ACT VLD APD APD OPN YES f‘““?’?'"‘“'
Read-Modify-write ACT ACT ACT VLD APD APD vLD YES
RAS-only refresh ACT NAC DNC DNC APD DNC OPN YES
Hidden refresh ACT ACT DNC DNGC DNC DNC VLD YES
TAS before RAS refresh ACT ACT DNC DNC DNC DNC OPN YES
Standby NAC ONC DNC DNC DNC DNC OPN NO

Note ACT active, NAC nonactive, DNC don‘t care, VLD: valid, APD: applied, OPN: open
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —1~7 v
V) Input voltage With respect to Vsg ) —1~7 v
Vo Output voltage —1—7 v
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0-—-70 °C
Tsig Storage temperature —65~150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C. unless otherwise noted ) {Note 1)
Limits
Symbot Parameter Unit
Min Nom Max
Vce Supply voltage 4.5 S 5.5 \
Vss Supply voltage 0 0 4] v
Vi High-level input voltage, all inputs 2.4 6.5 v
Vip Low-level input voltage, all inputs —1.0 0.8 \2
Note 1: Ail voltage values are with respect 10 Vgg
ELECTRICAL CHARACTER ISTICS (Ta=0~70C, Vec=5V +10%, Vss=0V. unless otherwise noted ) {Note 2}
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VoH High-level output voltage fon= —5mA 2.4 Vee \
Vou Low-level output voltage loL =4.2mA 0 0.4 \"
loz Off-state output current Q floating OV < Vout =5.5V —10 10 A
n lnput current OVEVINS 6.5, Other inputpins =0V —10 10 A
M5M410008-7 —_— 80
A F——"—"————1 RAS, CAS cycling
loch(av) verage supply current from Vce M5M410008-8 70 mA
operating (Note 3, 4) trc =1t wc = min, output open
M5M41000B-10 N 60
RAS =CAS =Vy4, output open 2
lcez Supply current from Veg, standby — mA
RAS=CAS=2Vgc—0.5, output open 0.5
M5M41000B-7 —_— — 80
A | RAS cycling, CAS =V
1ooacav) wverage supply current from Vg M5M410008-8 70 mA
refreshing {Note 3) t rRc = min, output open
M5M410008-10 60
M5M410008-7 _— —— 70
= = hin -
Average supply current from Ve RAS =V, . CAS = cycling
| - 0 A
OC4(AV) | East page made (Note 3, 4) MEM410008-8 | PC = MiN, outpUt open : "’
M5M41000B-10 50
Average supply current from Vee M5M410008-7 CAS betore RAS retresh cycling 80
lces(av) CAS before RAS refresh mode M5M410008-8 70 mA
" (Note 3) t gc = min. output open
M5M410008-10 60
Note 2: Current flowing into an IC is positive, out is negative.
3: Iccitavy. lceaiavy. lecatavy and Icesiay) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4 Iccitav) and Iccaiav) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70°C. Voc =5V +10%. Vss =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
Ci(a) Input capacitance, address inputs (Note 5) S pF
Ci (D) Input capacitance, data input Vi =Vss 5 pF
Ci(w) Input capacitance, write control input f=1MH2 7 pF
C) (RAS) Input capacitance, RAS input V,=25mVrms 7 pF
Ci(Cas) Input capacitance, CAS input 7 pF
Co QOutput capacitance Vo=Vss, f=1MHz, Vi=25mVrms 7 pF

Note 5: Cyia) of ZIP is 6pF {max).

2—202

This Materia

MITSUBISHI
ELECTRIC

Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

MS5M410008BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

SWITCHING CHARACTER'ST'CS (Ta=0~70°C, Vcc =5V £10%, Vs =0V, unless otherwise noted ) {Note 6}

Limits
Symbol Parameter M5M41000B-7 | M5M410008-8 | M5M41000B-10 Unit
Min Max [ Min Max Min Max
tcac Access time trom CAS (Note 7, 8) 20 20 25 ns
trac Access time from RAS {Note 7, 9} 70 80 100 ns
tcaa Column address access time {Note 7, 10) 35 40 50 ns
tcpa Access time from CAS precharge {Note 7, 11} 40 45 55 ns
touz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toFF Output disable time after CAS high (Note 12) 0 , 20 0 20 0 25 ns
Note 6: An initial pause of 500us is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.
Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactivity before proper
devise operation is achieved.
7: Measured with a load circuit equivalent to 2TTL loads and 100pF.
8: Assume that tRcD(max) S tRCD @Nd tASC 2 tASCimax)-
9: Assumes that trep £ tRCD(max) @and tRaD £ tRADImax)- If tRCD OF tRAD is greater than the maximum recommended value shown in this table, trac will
increase by amount that tgcp or tgaD e€xceeds the value shown. :
10: Assume that tRAD 2 tRAD(max) 3Nd tASC S TASC(max)-
11: Assume that tcp < tcp(max) and tasC 2 tASCimax)- .
12° toFF(max) defines the time at which the output achieves the high impedance state (lout £ I#10uAl} and is not reference to Vor(min) ©F VOL(max)-

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

(Ta=0~70°C, Voc =5V £10%. Vss =0V, unless otherwise noted, see notes 13, 14)

Limits
Symbol Parameter M5M41000B-7 | M5M41000B-8 | M5M410008-10 Unit
Min Max Min Max Min Max
tReF Refresh cycle time 8 8 8 ns
trp RAS high pulse width 60 70 80 ns
trco 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
tcen TAS high pulse width 10 10 10 ns
trap Column address delay time from RAS low {Note 17) 15 35 20 40 20 50 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Cotumn address setup time before CAS low {Note 18} 0 10 0 15 0 20 ns
tRaH Row address hold time after RAS low 10 15 15 ns
tcan Column address hold time after CAS low or W low 15 20 20 ns
iy Transition time (Note 19} 3 50 3 50 3 50 ns
Note 13: The timing requirements are assumed t = 5ns.
14: ViHimin) @and V| (max) are reference levels for measuring timing of input signals.
15: tRCD(max) is SPecified as a reference point only. If tpep is less than trcp(max) - 8ccess time is trac. !f tRep is greater than tRCD(max). access time is defined as
tcac and tcaa as shown in notes 8, 10.

16: 1cRp requirement is applicable for all RAS/CAS cycles. .

17: tRAD(max) IS specified as a reference point only. If trap 2 tRAD(max) 8nd tasc S TASC(max) . access time is controlied exclusively by tcaa.

18: tAsCimax) is specified as a reference point only. If trcp 2 trepimax) and tasc 2 tasC(max) - access time is controtled exclusively by tcac-

19: ty is measured between Vkiimin) and Vi (max):
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Read and Refresh Cycles

A\

Limits
Symbol Parameter M5M41000B-7 | M5M41000B-8 | M5M41000B-10 Unit
Min Max Min Max Min Max

tre Read cycle time 140 160 190 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 TAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS low 20 20 25 ns
tres Read setup time before CAS low 0 0 0 ns
t RCH Read hold time after CAS high {Note 20) 0 0 0 ns
t RRH Read hold time after RAS high {Note 20) 10 10 10 ns
tRAL Column address to RAS setup time 35 40 50 ns
tRpC Precharge to CAS active time 0 0 0 ns

Note 20 Either trcH Of tRRH Must be satisfied for a read cycle.

Write Cycle

Limits
Symbol Parameter M5M41000B-7 | M5M41000B-8 | M5M41000B-10 Unit
Min Max Min Max Min Max
twe Write cycle time 140 160 190 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 TAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS fow 20 20 25 ns
twes Write setup time before CAS low (Note 23) 0 0 0 ns
tweH Write hold time after CAS low 15 15 20 ns
twe Write puise width 15 15 20 ns
tps Data setup time 0 0 0 ns
ton Data hold time after CAS low 15 15 20 ns
MITSUBISHI
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M410008-7 | M5M410008-8 | M5M410008-10 Unit
Min Max Min Max Min Max

tawe Read-Write cycle time {Note 21) 165 185 220 ns
trMwe Read-Modify-Write cycle time {Note 22) 165 185 220 ns
tras RAS iow pulse width ! 95 10000 105 10000 130 10000 ns
tcas CAS low pulse width 45 10000 45 10000 55 10000 ns
tosH CAS hold time after RAS low 95 105 130 ns
tRsH RAS hold time after CAS low 45 45 S5 ns
tres Read setup time before CAS low 0 0 0 ns
tcwp Delay time, CAS fow to write low {Note 23) 20 20 25 ns
tawD Delay time, RAS fow to write low {Note 23} 70 80 100 ns
towL CAS hold time after write low 20 20 25 ns
tAwL RAS hold time after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tos Data setup time o 0 (¢} ns
ton Data hold time after write low 15 15 20 ns
tawD Delay time, address to write low (Note 23) 35 40 50 ns

Note 21: trwc is specified as tRWC(min) = tRCD(max} + TCWD(min) + tRWL(min) * tRP(min} + 3tT.
22: tamwe is specified 3s tRMWCImin) = tRAC(max) + tRWL(min) * 1RP(min) + 31T.
23: twes. tRwp. tcwp and tawp do not define the limits of operation, but are included as electrical characteristics only.
When twcs 2 twes(mint. an early-write cycle is performed, and the data output keeps the high-impedance state. When tawp 2 tRWD(min). tCWD 2 tcwD(min) and

TAWD = tAWD(min), @ read-write cycle is performed, and the data of the selected address will be read out on the data output. 1f neither of the above condition is

satisfied, the condition of Q (at access time and until CAS goes back to V) is indeterminate.

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

Limits
Symbol Parameter M5M41000B-7 | M5M410008-8 | M5M41000B-10 Unit
Min Max Min Max Min Max
tec Fast Page mode cycle time 45 50 60 ns
t rwec Fast Page mode R/W, R/M/W cycle time 70 75 20 ns
tras RAS low pulse width for read, write cycle 115 100000 130 100000 160 100000 ns
tcas TAS low pulse width for read cycle 20 10000 20 10000 25 10000 ns
tep CAS high pulse width (Note 24} 10 25 10 25 10 25 ns
tRsH RAS hold time after CAS low 20 20 25 ns
Note 24: tcpimax) is specified as a reference point only. If tcpimax) S tcp. access time is assumed by tcac.
CAS before RAS Refresh Cycle ot 25)
Limits
Symbol Parameter M5M41000B-7 | M5M410008-8 | M5M410008-10 Unit
Min Max Min Max Min Max
tesn CAS setup time for CAS before RAS refresh 10 10 10 ns
tour TAS hold time for CAS before RAS refresh 15 15 20 ns
trpPc Precharge to CAS active time 0 o V] ns

Note 25: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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Timing Diagrams (Note 26)
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Write Cycle (Early write)
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Write Cycle (Delayed Write)
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Read-Write, Read-Modify-Write Cycle
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RAS-only Refresh Cycle iote27)
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Note 27: W, D = don’t care, Ag may be Vi or Vy_

CAS before RAS Refresh Cycle ot 28)
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Note 28: W, D = don't care

Hi-Z

A MITSUBISHI
2—210 ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

M5M41000BP, J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 29)

Ag— Ag

g

Vi —

Vie —

Vi —,

Vie —

Vou —

VoL —

tre trc
trp tap
tras tRas
- ﬁ
\ jz 7 \
tcﬂpr’ taco LRsH terr tcrp
W |
t’f_‘i tRAHlASC‘, toan t e
m = >@§ Toromm W o
ADDRESS ADDRESS ADDRESS
‘Rcs"—v tRRH
R KKK
LR OO
R Ko KKK
W 0’0‘0‘0’o’o’o’o‘o’o‘o’o’o’o‘o‘o‘o’o’o’o’0’0’0’0’0’0‘o’o‘o‘o’o‘o‘o‘o’o’0’0’0’0’9’0‘0’0’0’0’0’0
tcac
Loan leal LOFF
towz
Hi-Z L_% DATA VALID >___
trac

Note 29: Early write, delayed write, read-write or read-modify-write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown before.
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MITSUBISHI LSIs

MSM410008BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Read Cycle

tre
tRas
Vi — q 3
Vie —
tosH tec
tcap t ReD ter tee tRSH
r_’ tcas tcas tcas
Vin — £ s
CAS
Vig — 7
tRao
tT"s_Fl tRan tascles] oLoAH tascl (toan tasc] | toan lsit ASR
Vi — ROW ROW
Ag—~As e _m ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
. tRraL
t
tacs trRcH tacs "om tRes le—f  RCH
o —MW
w
Vi — tRRH
Vin —
D
Vie —
teac tcac toac
tcaa LorF tcaa torr tcaa torr
torz toLz torz
Vow — : DATA iz DATA DATA
Q v Hi-Z \ VALID-1 " VALID-2 VALID3
oL —
trac topa tepa
|
|
|
|
|
% MITSUBISHI
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MITSUBISHI LSIs

M5M410008BP, J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Early Write Cycle

tre
tras

Vi — B

RAS e \ 7\
tesH tpc
terp treD tep tep tasH
toas teas tcas
o ViH — g /_
R | \ \
tasa |tRan tascl | toan tasies] LLCAH ASGHes] | CAH tasm
Ag—Ag ::i : AD%%VQSS_ COLUMN-1 m COLUMN-2 m COLUMN-3 ADRD%Véss
fwes | | twen twes ‘ticn ‘wg_\z tweH
_ ViH — """"V’V"‘V"""‘V""’V’V‘ ,".V"’V’V"".V.V’V \/
T = OOGXGOLN LR
twe twe twe
tos) ton tos ton los tom

Vi = X0O0ROOO0COOONN) DATA m DATA m DATA AOOCOOOOOOKK
° RGO, vaue- vauos RGO

Von — .
Q Hi-Z

VoL —

MITSUBISHI
ELECTRIC 2—213

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

MS5M410008BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Delayed Write Cycle

tras trp
R Vi —
e \ /N
tesH tpe
tcre trco . tcas tee tcas
Vi — * : -
cas Vi *W Z \ Z
tash| | taan tasc tcan tase tCA:‘RSH tﬂ
H Y .
Ap— Ag \\;IL _ I AD’TD?RVgSS m ColLUMN' ] | cotumn2 1%8 ADT)%Véss
tacs Towe !Res :.——IIRYI;WL
twe twe
_ Vin: —XXXO0000COOOOOOKXX XX
LB NN A 1
twen twen
L DS fesr] ton ! D-s- ton
Vin — "V.V.V’V‘V’V‘V’V‘V’V.V.V‘V‘V.V.V.V‘V‘V.V‘V‘V."V‘VOVV DATA 4 DATA
SO e pansacsy SR b e
_I_o:nr { OFF.
toLz Loz

N L=
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MITSUBISHI LSIs

M5M41000BP,J,L,VP,RV-7,-8,-10

FAST PAGE MODE 1048576-BiT(1048576-WORD BY 1-BIT)DYNAMIC RAM

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

tre
tRas
Vih —
A\ /
Vi — v
tosH trweC
tere trRCD top
r‘—- toas tcas
Vih — 3 -
CAS Z Z
Vi —
tRaD
tasr t t
ASR| | tmau tasc tean ASC tcaH ASR
Vin = Row COLUMN-1 I Row
Ap~Ag v ADDRESS UMN- COLUMN-2 ADDRESS
w -
{
tawo tawp et awe
trecs towp towL tewo !
. tros ~——It‘cm_
we . twe
L
. Vi —
W
Vi —
to
105 jus] H
trwD t os| | tow
Vin — DATA DATA
o VALID-1 VALID-2
ViL — 1 1
t torr
cAac 1.9 teac tOFF
tcaa tcaa
torz torz
Vou —
0 OH Hi-2 DATA iz DATA
v VALID-1 VALID-2 >
oL —
Lrac tcpa
|
|
|
‘
|
|
‘r
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