MITSUBISHI LSlIs

M5M44100AW), J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

DESCRIPTION

This is a family of 4194304-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 quadruple-layer polysilicon process combined
with silicide technology and a single-transistor dynamic
storage stacked capacitor cell provide high circuit density
at reduced costs. Multiplexed address inputs permit both
a reduction in pins and an increase in system densities.

The M5M44100ATP, RT are packaged in a 26-pin very
thin and smail outline package which is a high reliability
and high density surface mount device. Two types of
devices are available. M5M44100ATP(normal lead bend
type package), M5M44100ART(reverse lead bend type
package). Using both types of devices, it becomes very
easy to design a printed circuit board.

FEATURES
RAS CAS Address Cycle Power
{max. ns) | {max. ns} | (max. ns} | (min. ns) [ (typ.mW)
M5M34100AXX-6 60 15 30 120 400
M5M44100AXX-7 70 20 35 140 350
M5M44100AXX-8 80 20 40 160 300
M5M44100AXX-10 100 25 50 190 250

XX=WJ,J, L, TP, RT

® Standard 26 pin SOJ, 20 pin ZIP, 26 pin TSOP
® Single 5V * 10% supply
® Low stand-by power dissipation
B55mW (Max)..............
® |Low operating power dissipation
M5M44100Axx-6
M5M44100Axx-7
M5M44100Axx8 ... ......... 412.5mW (Max)
M5M44100Axx-10 357.5mW (Max)
® Fast-page mode (2048-bit random access), Read-mo-
dify-write, RAS-only refresh CAS before RAS refresh,
Hidden refresh capabilities

CMOS Input level
............ 550.0mW (Max)
467.5mW (Max)

Early-write operation gives common |/O capability

All inputs, output TTL compatible and low capacitance
1024 refresh cycles every 16.4ms (Ag ~ Ag)

16-bit parallel test mode capability

APPLICATION

Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
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MITSUBISHI LSIs

M5M44100AW), )L, TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

PIN CONFIGURATION (TOP VIEW)
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FUNCTION a number of other functions, e.g., fast page mode, RAS-
The M5M44100AWJ, J, L, TP, RT provide, in addition  only refresh, and delayed-write. The input conditions
to normal read, write, and read-modify-write operations, for each are shown in Table 1.

Table 1 Input conditions for each mode

Inputs Qutput Refresh
Operation s ks e 5 aggv\gss gg{;‘:’;’; o efr Remark
Read ACT ACT NAC DNC APD APD VLD YES
Write (Early write) ACT ACT ACT VLD APD APD OPN YES Fast page mode
Write (Delayed write) ACT ACT ACT VLD APD APD IVD YES identical
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 DNC DNC DNC VLD YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC OPN YES
Stand-by NAC DNC DNC DNC DNC DNC OPN NO

Note . ACT active, NAC" nonactive, DNC: don’t care, VLD: valid, IVD: invalid, APD: applied, OPN: open
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MITSUBISHI LSIs

M5M44100AW), J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Veo Supply voitage —_1~7 v
vV Input voltage With respect to Vsg —1~7 v
Vo Output voltage —1~7 v
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 C
Tstg Storage temperature —65~150 ‘c

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted ) {Note 1}
Limits
Symbol Parameter - Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 0 0 Vv
ViH High-level input voltage, all inputs 2.4 6.5 v
Vie Low-level input voltage, all inputs —2.0 0.8 v
Note 1: All voltage values are with respect to Vsg.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vo =5V +10%, Vss=0V, unless otherwise noted ) {Note 2)
Limits
Symbol Parameter . Test conditions Unit
Min Typ Max

VoH High-level output voltage loq=—5mA 2.4 Vee A\
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating OV=Voutr=5.5V —10 10 zA
1y Input current 0V =SV |N=6.5, Other input pins =0V —10 10 uA

M5M44100A-6 - 100
oot Averag.e supply current from Vec M5M44100A-7 f::‘AcSi (t::(S: Ey::::g 85 N
C1(AV) | operating = = min. m
(Note 3, 4) M5M44100A-8 output open 75
M5M44100A-10 65
: Suppl of v wandby  (Note §) RAS=CAS =V 4, output open 2 A
2 upply current from , stand-by ote — = m
¢ cc RAS—=CAS=Voc—0.5, output open 1
M5M44100A-6 100
Average supply current from Vec | M5M44100A-7 RAS cyeling, CAS = V| 85
lcca(av) | refreshing tRc = min. mA
{Note 3) M5M44100A-8 autput open 5
M5M44100A-10 65
M5M44100A-6 _ 100
\ Average supply current from Voo | M5M44100A-7 RAS =V, CAS cycling 85
CCa(AV) | Fast-Page-Mode tpe = mMin. mA
(Note 3, 4) M5M44100A-8 output open 75
M5M44100A-10 65
M5M44100A-6 o 85
Awverage supply current from Vec | MS5M44100A-7 CAS before RAS refresh cycling 75
lccecav) | CAS before RAS refresh mode tre = Min. mA
{Note 3) M5M44100A-8 output open 65
M5 ME4100A-10 55 N
Note 2: Current flowing into an IC is positive, out is negative.
3: Iceriav). lecatav). loca(av) and Igesiay) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Iceyiav) and Iccaiay) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70C, Voo =5V £10%. Vss =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Input capacitance, | M5M44100AWJ, J, TP, RT 5 pF

Cr@ address inputs M5M44100AL Viey 3 pF
Ci(; input capacitance, data input f|— 1MS:Z 5 pF
Cy (W Input capacitance, writ trol input 7 F

1 (W) put capacitance ite control inpu Vi=25mVrms P

C\ (RAS) Input capacitance, RAS input 7 pF
Ci(CA3) input capacitance, CAS input 7 pF
Co Qutput capacitance Vo=Vssg, f=1MHz, Vi=25mVrms 7 pF




MITSUBISHI LSIs

M5M44100AW},J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Voc =5V £10%, Vss =0V, unless otherwise noted ) {Notes 5, 12. 13)

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
toac Access time from CAS {Note 6, 7} 15 20 20 25 ns
tRAC Access time from RAS (Note 6, 8} 60 70 80 100 ns
taa Column address access time {Note 6, 9) 30 35 40 50 ns
tcra Access time from CAS precharge (Note 6, 10) 35 40 45 55 ns
toLz Output low impedance time from CAS low {Note 6) 5 5 5 5 ns
torF Output disable time after CAS high {Note 11) 0 15 0 20 0 20 0 25 ns

Note 5: An initial pause of 500us is required after power-up followed by a minimum of eight initialization cycles {any combination of cycles containing a AAS
clock such as RAS-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 16.4 ms) of
RAS inactivity before proper device operation is achieved.
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assumes that tRCD 2 TRCD(max} 3nd 1ASC 2 tASClmax)-
8: Assumes that trep & tRCD(max) 3nd tpan < tRADImax). I tRD OF tRAD is greater than the maximum recommended value shown in this table, tac will
increase by amount that tgep of trap exceeds the value shown.
9: Assumes that tRAD 2 tRAD(max) 3Nd tasc < tASCImax)-
10: Assumes that tcP < tepimaxt and tasc 2 tAsCimax)-
11: toFF(max) defines the time at which the output achieves the high impedance state {loyt £ [£10pAl} and is not reference 10 Vouimin) or Vo imax)-

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

(Ta=0~70°C, Voo=5V £10%, Vss=0V, unless otherwise noted) (Notes 12, 13)

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max

trer Refresh cycle time 16.4 16.4 16.4 16.4 ms
tap RAS high pulse width 50 60 70 80 ns
treD Delay time, RAS low to CAS jow {Note 14) 20 a5 20 50 20 60 25 75 ns
tcap Delay time, CAS high to AAS low 10 10 10 10 ns
trrc Delay time, RAS high to CAS low 0 0 0 0 ns
tcpen CAS high pulse width 10 10 10 10 ns
tRrao Column address delay time from RAS low {Note 15) 15 30 15 35 15 40 20 50 ns
tash Row address setup time before BAS low 0 0 0 0 ns
tasc Column address setup time before CAS low {Note 16) 1] 10 0 10 1] 15 0 20 ns
tRAH Row address hold time after RAS low 10 10 10 15 ns
tcan Cotumn address hold time after CAS low 15 15 15 20 ns
tr Transition time {Note 17) 1 50 1 50 1 50 1 50 ns

Note 12: The timing requirements are assumed tt = 5ns.
13: Vihimin) and ViLimax) are reference levels for measuring timing of input signals, )
14: tpcDimax) s Specified as a reference point only. If trep is less than tpep (max). access time is tRAC. If trep is greater than tRCD(max}, 8CCESS time is
controlied exclusively by tcaC or taa. IRCD(min) is SPecified as tRCD(min) = tRAH(min) + 21T * tASCimin)-
15 tRAD(max) is specified as a reference point only. If tRAD 2 tRAD(max} 8nd tASC S 1ASC(max). 3CCEss time is controlled exclusively by taa.
16: tascimax} is specified as a reference point only. If taep 2 tRCDImax) 3nd tASC 2 tASCimax}, 3CCeSS time is controlled exclusively by tcac-
17: ty is measured between Viy(min) and ViLimax)-
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MITSUBISHI LSis

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5SM44100A-10 Unit
Min Max Min Max Min Max Min Max
tRe Read cycle time 120 140 160 190 ns
tras RAS low pulse width 60 10000 10 10000 80 10000 100 10000 ns
tcas TAS low puise width 15 10000 20 10000 20 10000 25 10000 ns
tesH TAS hold time after RAS low 60 70 80 100 ns
t RsH TAS hold time after CAS low 15 20 20 25 ns
tacs Read setup time before CAS low 0 0 0 0 ns
tRoH Read hold time after CAS high {Note 18) 0 0 0 0 ns
t RARH Read hold time after RAS high {Note 18) 10 10 10 10 ns
tRaL Column address to RAS hold time 30 35 40 50 ns
Note 18: Either tgcH OF trar Must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write Cycles)
Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5SM44100A-10 Unit
Min Max Min Max Min Max Min Max
twe Write cycle time 120 140 160 190 ns
taas RAS low pulse width 60 10000 70 10000 80 10000 100 10000 ns
toas TAS low pulse width 15 | 10000 | 20 | 10000 | =20 |10000 | 25 [ 10000 ns
tosH TAS hotd time after RAS low 50 70 80 100 ns
tRsH RAS hold time after CAS low 15 20 20 25 ns
twes Write setup time before CAS low (Note 21} 0 0 0 0 ns
tweH Write hold time after CAS low 10 15 15 20 ns
towL CAS hold time after W low 15 20 20 25 ns
tRwL RAS hold time after W tow 15 20 20 25 ns
twe Write pulse width 10 15 15 20 ns
tos Data setup time before CAS low or W low ] 0 0 0 ns
toH Data hold time after CAS low or W low 10 15 15 20 ns




MITSUBISHI LSlIs

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5SM44100A-10 Unit
Min Max Min Max Min Max Min Max

Trwe Read write cycle time {Note 19) [ 140 165 185 220 ns
tRMWC Read modify write cycle time {Note 20) 140 165 185 220 ns
tRas RAS low pulse width 85 | 10000 95 [ 10000 | 105 | 10000 [ 130 | 10000 ns
tcas CAS low pulse width 40 | 10000 45 | 10000 45 | 10000 55 | 16000 ns
TosH CAS hold time after RAS low BS 95 105 130 ns
tRsH RAS hold time after CAS low 40 45 45 55 ns
tres Read setup time before CAS low 0 1] 0 0 ns
tewn Delay time, CAS low to W low (Note 21) 15 20 20 25 ns
{Rwo Delay time, RAS low to W low {Note 21) 60 70 80 100 ns
1 awD Delay time, address to W low {Note 21} 30 35 40 50 ns
towL CAS hold time after W low 15 20 20 25 ns
tRwL RAS hold time after W low 15 20 20 25 ns
twe Write pulse width 10 15 15 20 ns
tps Data setup time before W low 0 0 0 0 ns
ton Data hold time after W low 10 15 15 20 ns

Note 19: tawc is specified as tAWC(min) = TRCDImax) + ICWD(minl * tRWL(min) * tAP{min) + 311
20 tAMwc 1S specified as TaMWC(min) = tRACImax) * tRWL(min) * 1RP(min) + 3tT-
21: twes. tRWD. tcwp . tawp and tcpwp do not define the limits of operation, but are included as electrical characteristics only.
When twes = twesimin). an early-write cycle is performed, and the data output keeps the high-impedance state. When trwp 2 tRWDImin), tAWD 2
tAWD(min) and 1cpwD 2 tCPWDImin) {for fast page mode cycle only), a read-write cycle is performed, and the data of the selected address will be read out
on the data output. If neither of the above condition (defayed write) is satisfied, the condition of Q (at access time and until CAS goes back to Vi) is

indetermnate.
Fast Page Mode Cycle (Read, Write, Read-Write and Read-Modify-Write Cycles) (Note 22}
] Limits
Symbot Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
tpc Fast page mode read/write cycle time 40 45 50 60 ns
tprwe Fast page mode read writefread modify write cycle time 60 70 75 90 ns
tRas RAS low pulse width for read write cycle {Note 23} 105 |200000| 115 |[200000| 130 |200000| 160 |200000 ns
tep TAS high pulse width {Note 24) 10 15 10 20 10 20 10 25 ns
topPH RAS hold time after CAS precharge 35 40 45 55 ns
tcPwD Delay time, CAS precharge to W low {Note 21) 35 40 45 55 ns

Note 22: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
23: tRAS(min) is specified as two cycles of CAS input are performed.
24 tcpimax) is specitied as a reference point only.

CAS before RAS Refresh Cycle Not25)

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
tcsh CAS setup time before RAS low 10 10 10 10 ns
tcHR TAS hold time after RAS low 10 15 15 20 ns
tRsSR Read setup time before RAS low 10 10 10 10 ns
t gHR Read hold time atter RAS low 10 15 15 20 ns
toas CAS low pulse width 25 30 30 35 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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MS5M44100AWJ,J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

TEST MODE SPECIFICATION (Note 26)
ELECTRICAL CHARACTERISTICS (Ta=0~70T. Voo=5V110%, Vss=0V, unless otherwise noted) (Note 2)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
M5M44100A-6 _ 115
Average supply current from Veg| M5M44100A-7 RAS, CAS cycling 100
lcci(av) | operating tac =twc=min. mA
(Note 3, 4) M5M44100A-8 output open 85
M5M44100A-10 s
M5M44100A-6 115
Average supply current from Ve msM44100A-7 RAS cycling, CAS=Vix 100
Icca(av) | refreshing tRC=min mA
{Note 3) M5M44100A-§ output open 85
M5M44100A-10 75
M5M44100A-6 . . 115
Average supply current from Vec[  m5M44100A-7 RAS=V)_, CAS cycling 100
loca(av) Fast-Page-Moade R tpc=min. mA
{Note 3, 4) M5M44100A-8 output open 85
M5M44100A-10 75
M5M44100A-6 100
Average supply current from Ve m5M44100A-7 CAS before RAS refresh cycling 85
lcce(av) | CAS before RAS refresh mode - tre=min. mA
{Note 3} M5M44100A-8 output open 5
M5M44100A-10 65
Note 26: All previously specified electrical characteristics, switching characteristics and timing requirements are applicable to that of test mode.
SWITCHING CHARACTERISTICS (Ta=0~70TC, Vec=5V+10%, Vss=0V, unless otherwise noted ) {Notes 5, 12. 13)
Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
teac Access time from CAS {Note 6, 7) 20 25 25 30 ns
trac Access time from RAS {Note 6, 8) 65 75 85 105 ns
Tan Column address access time (Note 6, 9) 35 40 45 55 ns
topa Access time from CAS precharge {(Note 6, 10) 40 45 50 60 ns
TIMING REQUIREMENTS (Ta=0~707T, Vgc=5V *10%, Vss=0V, unless otherwise noted) (Notes 12, 13)
Read and Refresh Cycles
Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max R
tre Read cycle time 125 145 165 195 ns
taas RAS low pulse width 65 | 10000 75 | 10000 85 | 10000 105 | 10000 ns
tcas CAS low pulse width 20 | 10000 25 | 10000 25 | 10000 30 | 10000 ns
tosH TAS hold time after RAS low 65 75 85 105 ns
tasH RAS hold time after CAS low 20 25 25 30 ns
traL Column address to RAS hold time 35 40 45 55 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
trwe Read write cycle time {Note 19) 145 170 190 225 ns
tamwe Read modify write cycle time {Note 20} 145 170 190 225 ns
tras RAS low pulse width 90 | 10000 100 | 10000 110 | 10000 135 | 10000 ns
tcas CAS low pulse width 45 | 10000 50 | 10000 50 | 10000 60 | 10000 ns
tosH CAS hold time after RAS low 90 100 110 135 ns
tasH RAS hold time after CAS low as 50 50 60 ns
town Delay time, CAS low to W low {Note 21) 20 25 25 30 ns
trwo Delay time, RAS low to W low {Note 21) 65 75 85 105 ns
tawo Delay time, address to W low {Note 21) 35 a0 45 55 ns
Fast-Page Mode Cycle (Read, Write, Read-Write, and Read-Modify-Wrlte Cycles) ot 22)
’ Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
tec Fast page mode read/write cycle time 45 50 55 65 ns
IpRwe Fast page mode read write/read modify write cycle time 65 75 80 95 ns
tras RAS low pulse width for read write cycle {Note 23) 115 (200000| 125 |200000 140 |(200000( 170 (200000 ns
tePRH RAS hold time after CAS precharge 40 45 50 80 ns
topwD Delay time, CAS precharge to W low (Note21) 40 45 50 60 ns
Test Mode Set Cycle
Limits
Symbol Parameter M5M44100A-6 | M5M44100A-7 | M5M44100A-8 | M5M44100A-10 Unit
Min Max Min Max Min Max Min Max
twsh Write setup time before RAS low 10 10 10 10 ns
twhr Write hold time after RAS low 10 15 15 20 ns
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Timing Diagrams (vote 27)
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Indicates the don‘t care input.
Note 27 ViHimin) £ VIN £ ViHimex) o Vitmin) £ VINE ViLimax)
W Indicates the invalid output.
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Write Cycle (Early Write)
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Write Cycle (Delayed Write)
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Von —

Vi —

twe
tRas trp
B f\
tosH
terp t rco t RsH tRpc tcrp
r_, toas
tasa| | tran t ASGlent toan towe tcen tash
I s oo KROXEN s
tawe
tres twe
GOOOROOOOOONX XX XX
RN \
tweH
1 DS jasel ton
’V‘V’V‘V.V.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’Vov.V.V.V‘V.V’\\ ‘ ’l‘V’Y‘V.V’V.V.V’V.V.V’V’Y.V‘V V‘V.V’V’
RN, === >[I
torF
torz
=y

VoL —




MITSUBISHI LSls

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

tRwe
tRas tap
— ——\
Vg —
s \ / \
[ —
tesH
tcrp taco t AsH tapc teap
r_’ teoas
= \
Vi —
tRaD
tﬁﬂi tRaH t ASGhes] tocan towL tcen Lash
Ag A Vin — ROW COLUMN ROW
010 Vil — ADDRESS ADDRESS ADDRESS
tawo
tawp LRwL
tacs towp twp
— ViH —
w
ViL _WW
1 oS o
Vi — OOOOOVOXXXOO0
D 900099900909 DATA VALID
Vi — A&ﬁ&&&&JMuQOA&.A
tcac
taa torr
toLz
Vou —
Q o Hi-Z DATA VALID Hi-Z
VoL —
tRac
: MITSUBISHI
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MITSUBISHI LSls

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

RAS-only-Refresh Cycle (Note28)

tRc

tras tep

A
-4
2]
< <
- I
P
A/J

tere

tCF\PI.-- tnpc..‘
" —égggggggsyr
ViL — s§§é§
tash
tRaH ro—ml

O
>
i

LASR e

v XN, row XXX AXA XL XXCXAXXOONT ™ row
et SRR, soomess IR AR X RRRRR KRR 207

- o 0ONNNNNNNNNNNNNNNNNNNNNQNQONNNONNNNONNNNNNNO

Lttt adlbhbbltdeededededddededeaeeden
Vin — 0'0'"NNNNNNNONNNNNNNONNQNNNNONNNNNNNNNQN“NN“N

o= N tolo
Von —

Q Hi-Z

VoL —

Note 28: A, May be Vi or V. Refresh address:Ae {(ROW)~A, (ROW).

* MITSUBISHI
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MITSUBISHI LSlIs

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle
tre M
W
trp tRas tRas trp
L vm— £ X it p!
RAS ViL — _/ \ Z \ \
i_nic tesa towm N trRec  lcsm toHr 1 cap
- ¥ R

= R N

Vi —

tcen
t asr
ViH =
tagw  IRsm t AHR t RSR

. ViH — YOOOOO00OCOA
- W O

ViH = N/ V‘V’V’V.V’V.V’Y’V.V’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’V‘V’V.V’

o R R R R IR
toFe
VoH—
Q & i-Z
Voo—_ | /
MITSUBISHI
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MITSUBISHI LSls

M5M44100AW), ), L, TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BiT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note29)

Ap~ A

Vi —

ViL —

Vi —

ViL —

Vi —

Vi —

Vin —

ViL —

ViH —

Vi —

Vo —

VoL —

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 above.

tro the
thas . tras tap
——
\ / \ B\
tcnp“ taco tasH tcHr Lcrp
tRap traL
t:s_lﬂ m.q tAé;C_. tcaH tasr
mg ROW @g COLUMN m [ Row
ADDRESS | | ADDRESS ADDRESS
trcs ’——-11 RRH
OOXX) 0 NNN N QOO
R RS
tcac
taa torF
toz
Hi-Z r—% DATA VALID
tRac
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MITSUBISHI LSlis

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast-Page-Mode Read Cycle

tRas tep
) 'l
s " T S Z \
ViL —
tosH tpe tasH
torp taco toas tep tcas top | loas
v 's s
H
Vie = tRao tocPRH
t t
! 2SR [tRan aSCles] jatCAH tasc) toay ASCI |- oar lesl I ASR
Vin — ROW ROW
OLUMN-1 COLUMN-2 COLUMN-3
Ag~Ate _m ADDRESS ¢ ADDRESS
(I
tRaL tRRH
tReH
tres trcH tags "o tRos le—s| LRCH
ViH — %
w
ViL —
° - W m m
ViL —
teac tcac toac
taa LoFr taa Lore taa torr
teuz toz torz
Von — ) DATA DATA DATA
Q Hi-Z \ VALID-1 VALID-2 VALID-3
VoL —
tRac topa topa
16 AE. ECTRIC




MITSUBISHI LSls

M5M44100AW),),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Early Write)

tRas tre
ViH — —j
RES \ 1[ \
tosH tec tasH
tere tRco tcas tep tcas tep toas
— Vi — 3
\ o VY \ N 7 N/
Lash| |LRan tasc| | toan tascies] [CAH tasCles] [oCAH tass
Ao~ A1g ::: : ADRD%VéS; COLUMN-1 m COLUMN-2 COLUMN:3 m RS
WCS tweH twes| [twen twes| | twen
o Vin — ‘v‘v’v.v’v‘v‘v’v’v‘v’v’v’v’v‘v’v‘ m M R v.v.v’v’v‘v’v’v’v’v v,
T — QUSSR | . ‘ LXXXXXXXNNRNR
tos| | tou tps | | ton tos ton
vin — JO00000C000OOXN) DATA DATA DATA LOOOOCOOOONX
© XXX, vaves I AN ll
N Q von™ — Hi-Z

VoL —




MITSUBISHI LSls

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Delayed Write)

tras _ tae
_ Vi — ) * 3
RAS Vil — \ ] \
tesH tpc
tcre trco tcas top tcas -

Vi — -

- s i
tagH
tasr| | tgan tasc tcan t,fi(i tean lﬂ
o= " :m WJm cownr ] i Jow
trcs towL tres Ptﬂ?;WL
twp twp
_ Vi = X000C0000OOOOXOXAXX KRS m
T XX \ N |
twcH tweH
t DS hend ton t D-S- tou

Vin — "V.V’V‘V‘V‘V.V.V.Y.V'V’V’V’V’V’V.V.YOV.V.V‘V‘V’V‘V‘V Y/ m DATA DATA m

© XXX vauip: 2 4
torr t OFF,
teoLz ferz
Vou — Hi- i-
* MITSUBISHI
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MITSUBISHI LSls

M5M44100AW), )L, TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

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

Ag—~ A1g

|

ViH
ViL

ViH
Vi

Vin
ViL

Vin
Vi

ViM
Vi

VoH

Vou

tRas tap
— F
- \ 2 \_
tosH terwe
tcl‘“_") taco tcas ter teoas
_W -\ ! \ Z
tRraD
! ASR| | lran tasc tcan tasc toam tasa
- ROW ROW
t awp tawp et RwL
tres towo towL tros tewo tlcwx.
twe twe
t RWD topwo
t tos| | t
t DS he OH ol DH
_ DATA DATA
— VALID-1 VALID-2
! |
tcac _I_O_FF tcac toFF
taa 1 AA
t cLz t(.')LZ |
— ) DATA ) DATA
Hi-Z .
_ ' VALID-1 Hi-z VALID-2
trac tcpa
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MITSUBISHI LSIs

M5M44100AW)J,J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Test Mode Set Cycle (Note30)

tac
trP tRas trp
Vip — r p s - p '
RAS \
ViL— / -~
tapc  tesm toHm tapc tore
le—>] —
V- 3
CAS
ViL—
teen tasR
T
~A10 Y= ROW COLUMN
Vie— ADDRESS, ADDRESS

tRcH  twsh twHr | tRes

w Vin— 0 00 ' NN 0 N"NN 00 00 06

torr

Q von= \ Hi-Z
VoL — /

Note 30: This cycle is also available for the initialization cycle, but in this case device enters test mode.
The test mode function is initiated with a W and CAS before RAS cycle (WCBR cycle) as specified above timing diagram.
The test mode function is terminated by either a CAS before RAS (CBR) refresh or a RAS only refresh cycle.
During the test mode, the device is internally organized as 16 bits wide (256 kilobytes deep}. No addressing of A1p (both
row and column) and Ag, Aq (column only} is required.
During a write cycle, data on the input pin is written in parallel into all 16 bits. During a read cycle, the output pin
indicates a HIGH state if all 16 bits are equal. and a LOW state if any bits differ.
During the test mode operation, a WCBR cycle is used to perform refresh.

* MITSUBISHI
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MITSUBISHI LSis

M5M44100AW]},),L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

26P02 Plastic 26pin 350mil SOJ Dimension in mm
®
el == = Aoonn

D O

O

| SN [ O S S | | SN [ A N SN ) SN g S
#0119
0.7 _g.03

17.15+0.13

g9 t?

, 9.8+0.1 ;

2.51+0.1

3.551+0.1
T 1
—

[}
L 8.06+0.15 |
1

0.8 MIN

9

26P0J | Plastic 26pin 300mil SOJ Dimension in mm

17.1520.13

f o B WY e B o B e § s D e O e O e B e |

vl
7.62+0.1

= g smw gy s gy w— gy == | | S g W g W gy S g 4
L 8.45+0.1 |
A_JL ‘
UYiJiifi} m— ARART
Loy BE z
1.2740.15 Em 0.43+0.1 H's 2 6.86+0.13
0'18® 07"’0-” g B o
© —0.03 &Nl
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MITSUBISHI LSIs

M5M44100AW]}, ), L, TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

TITAYATAITOT,

1.27MAX

Dimension in mm

2.8+0.2

10.16MAX
8.5+0.2

i

0.76MIN
1
A
‘ 3MIN
I

+0.07
0.25 —0.05

1.27TYP

2.54TYP

26P3Z

Plastic 26pin 300mil TSOP (1)

Dimension in mm

22
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EAAASA gpAAAA 58 Se
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H b em— e
D 3
~ 0.5+0.2
HH il L g DETAIL A
® 1.27+0.15 ‘ 0.4+0.1
A
-
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MITSUBISHI LSls

M5M44100AW},J,L, TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Dimension in mm

26P3Z Plastic 26pin 300mil TSOP (I1) (Reverse Bend Type)

1714 £0.2
0 G -5 88
AnAaAB BEARAA 58 So
E s E
v ~N
o = S
g ¥y
~ 0.5+0.2
® | | s00s || 0ax0a
e x
A
v
ST oTorrr——ur T
L- ot L 9.2240.2 J
g pe— >
= [X] 2

All values shown in this catalogue are subject to change for product improvement.
The information, diagrams and alt other data included herein are believed to be correct and reliable. However, no responsibility

is assumed by Mitsubishi Electric Corporation for their use, nor for any infringements of patents or other rights belonging to third

parties which may result from their use.
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MITSUBISHI LSls

M5M44100AW),J,L,TP,RT-6,-7,-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome

Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCO J
Telephone: (03) 3218-3473
(03) 3218-3499
Facsimile:  (03) 3214-5570

Overseas Marketing Manager
Kita-ltami Works

4-1, Mizuhara, ltami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile: (0727) 72-2329
HONG KONG

Mitsubishi Electric (H.K.) LTD.
41st Floor, Manulife Tower, 169,
Electric Road, North Point,

Hong Kong
Telex:
Telephone:
Facsimile:

60800 MELCO HX
510-0555

510-9830, 510-9822,
510-9803

SINGAPORE
MELCO SALES SINGAPORE PTE. LTD.
230 Upper Bukit Timah Road
#03-01/15

Hock Soon Industrial Complex
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255
Facsimile: 4695347
TAIWAN

MELCO-TAIWAN CO., LTD.

1st fl., Chung-Ling Bidg.,

363, Sec. 2, Fu-Hsing S Road,

Taipei, R.0.C. -

Telex: 25433 CHURYO
“MELCO-TAIWAN"

Telephone: {02} 735-3030
Facsimile:  (02) 735-6771
U.S.A.

NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Avenue
Sunnyvale, CA 94086, U.S.A.
Telephone: (408) 730-5900
Facsimile: {408) 730-4972

SAN DIEGO

Mitsubishi Electronics America,
16980 Via Tazon, Suite 220
San Diego, CA 92128, U.S.A.
Telephone: (619) 451-9618
Facsimile:  (619) 592-0242

nc.

DENVER

Mitsubishi Electronics America,
4600 South Ulster Street
Metropoint Building, 7th Floor
Denver, CO 80237, U.S.A.
Telephone: (303) 740-6775
Facsimile: (303} 694-0613

nc.

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox Street

Torrance, CA 90502, U.S.A.
Telephone: (213) 515-3993
Facsimile: (213) 217-5781

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
1501 Luna Road, Suite 124
Carvollton, TX 75006, U.S.A.
Telephone: (214) 484-1919
Facsimile:  (214) 243-0207

NORTHERN

Mitsubishi Electronics America, Inc.
15612 Highway 7, #243
Minnetonka, MN 55345, U.S.A.
Telephone: (612) 938-7779
Facsimile: {612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.
800 N. Bierman Circle

Mt. Prospect, IL 60056, U.S.A.
Telephone: (312} 298-9223
Facsimile:  (312) 298-0567

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.
Telephone: (617) 932-5700
Facsimile:  (617) 938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873, U.S.A.
Telephone: (201) 469-8833
Facsimile:  (201) 469-1909

SOUTH ATLANTIC

Mitsubishi Electronics America, Inc.
2500 Gateway Center Blvd.,

Suite 300, Morrisville, NC 27560,
U.S.A.
Telephone:
Facsimile:

{404) 368-4850
(404) 662-5208

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433, U.S.A.

Telephone: {407) 487-7747
Facsimile: {407) 487-2046
CANADA

Mitsubishi Electronics America, Inc.
6185 Ordan Drive, Unit #110

Mississauga, Ontario, Canada L5T 2E1

(416) 670-8711
(416} 670-8715

Telephone:
Facsimile:

Mitsubishi Electronics America, Inc.
300 March Road, Suite 302
Kanata, Ontario, Canada K2K 2E2
Telephone: (416) 670-8711
Facsimile: {416) 670-8715

WEST GERMANY

Mitsubishi Electric Europe GmbH
Headquarters:

Gothear Str. 8

4030 Ratingen 1, West Germany

Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile: (02102) 486-115
Munich Office:

Arabeliastrae 31
8000 Minchen 81, West Germany

Telex: 5214820
Telephone: (089) 919006-09
Facsimile:  {089) 9101399
FRANCE

Mitsubishi Electric Europe GmbH
55, Avenue de Colmar
92563 Rueil Malmaison Cedex

Telex: 632326
Telephone: 47087871
Facsimile: 47513622
ITALY

Mitsubishi Electric Europe GmbH
Centro Direzionale Colleoni
Palazzo Cassiopea 1

20041 Agrate Brianza |-Milano

Telephone: (039) 636011
Facsimile:  (039) 6360120
SWEDEN

Mitsubishi Electric Europe GmbH
Lastbilsvagen 6B
5-19149 Sollentuna, Sweden

Telex: 10877 (meab S)
Telephone: (08) 960468
Facsimile:  (08) 966877
U.K.

Mitsubishi Electric (U.K.) Ltd.
Travellers Lane

Hatfield

Herts AL10 8XB, England, U.K.

Telephone: {0044) 7072 76100
Facsimile: (0044} 7072 78692
AUSTRALIA

Mitsubishi Electric Australia Pty Ltd.
348 Victoria Road

Rydalmere NSW 2116, Australia

Private Bag No.2 Rydalmere NSW 2116

Telex: MESYDAA126614
Telephone: {02) 684-7200
Facsimile: (02) 638-7072
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