MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 4194304-word by 4-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 double-layer metal process combined with twin-well
CMOS 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.

PIN DESCRIPTION

Pin name Function
Ag~ A Address inputs
DQ; ~DQy4 Data inputs / outputs
RAS Row address strobe input
CAS Column address strobe input
w Write control input
OE Output enable input
Vee Power supply (+5V)
Vss Ground (0V)

FEATURES
RAS CAS Address OE Power
Type Name access access access access Cycle dissipa-
time time time time time tion
(max.ns) (max.ns) (max.ns) (max.ns) (min.ns) (typ.mW)
M5M417400CXX-5,-55 50 13 25 13 90 655
M5M417400CXX-6,-6S 60 15 30 15 110 540
M5M417400CXX-7,-7S 70 20 35 20 130 475
XX=J, TP

« Standard 26 pin SOJ, 26 pin TSOP
« Single 5V £ 10% supply
« Low stand-by power dissipation

5.5MW(MaX) .cuviiiiiieeeiiiee e CMOS Input level
2.2MmW (Max)* ..o CMOS Input level
« Low operating power dissipation
M5M417400CxX-5,-5S ....ccccovvrverinnne 800.0mW (Max)
M5M417400Cxx-6,-6S .. ..660.0mW (Max)
M5M417400CXX-7,-7S .covvviiirreinnns 580.0mW (Max)
« Self refresh capability *
self refresh current..........ccoeeeeeienenis 200.0 p A(Max)

« Fast-page mode, Read-modify-write, RAS-only refresh

« CAS before RAS refresh, Hidden refresh capabilities
Early-write mode and OE to control output buffer impedance

¢ Allinputs, output TTL compatible and low capacitance

* 2048 refresh cycles every 32ms (Ag ~ A1)
*Applicable to self refresh version (M5M417400CJ, TP-5S,-6S,
-7S :option) only

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

PIN CONFIGURATION (TOP VIEW)

Outline 26P0OD-B (300mil SOJ)

Outline 26P3D-E (300mil TSOP)

NC: NO CONNECTION
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

FUNCTION

The M5M417400CJ,TP provide, in addition to normal read, write, and read-modify-write operations, a 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.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation Refresh Remark
P RAS CcAS w OE Row Column Input Output
address address
Read ACT ACT NAC ACT APD APD OPN VLD YES Fast
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN YES page
Write (Delayed write) ACT ACT ACT DNC APD APD VLD IVD YES mode
Read-modify-write ACT ACT ACT ACT APD APD VLD VLD YES identical
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT NAC ACT APD DNC OPN VLD YES
Self refresh ACT ACT NAC DNC DNC DNC DNC OPN YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC DNC OPN YES
Stand-by NAC DNC DNC DNC DNC DNC DNC OPN NO
Note: ACT: active, NAC: nonactive, DNC: don't care, VLD: valid, IVD: invalid, APD: applied, OPN: open
BLOCK DIAGRAM
'
Vvce (5V)
COLUMN ADDRESS
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT Vss (0V)
STROBE INPUT
I E H
WRITE CONTROL W I
INPUT
l Ao~A10 )
&£
COLUMN DECODER < H_J
Ao Tt
( | — I 332 !
At = DQn
A2 o SENSE REFRESH ]
A3 Zuw AMPLIFIER & I/0 CONTROL A DQ2 | pATA
N st _ =] DQ3 ([ INPUTS / OUTPUTS
4 =2 o
oo DQ4
ADDRESS INPUTS { AS Sy a ) *8‘8
A6 Sw 3 MEMORY CELL L gt i
A7 5 |jAo- | @ (16777216 BITS) (g
zall A Sa
< 2 r
Q
T

As
Ag

\_A10

OE OQUTPUT ENABLE

INPUT

2 MITSUBISHI

ELECTRONIC DEVIGE GROUE



MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \%
V) Input voltage With respect to Vgg -1~7 \%
Vo Output voltage -1~7 \Y
lo Output current 50 mA
Py Power dissipation Ta=25°C 1000 mw
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 55 \%
Vss Supply voltage 0 0 0 \Y
Vi High-level input voltage, all inputs 2.4 55 \%
Vi Low-level input voltage, all inputs -1.0%* 0.8 \%
Note 1: All voltage values are with respect to Vgg.
ViL(min.) IS -2.0V when undershoot width is less than 25ns. (Undershoot width is with respect to Vgg.)
ELECTRICAL CHARACTERISTICS
(Ta=0~70°C, Vcc = 5V +10%, Vgg = OV, unless otherwise noted) (Note 2)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Von High-level output voltage lon = -5.0mA 2.4 Vee
VoL Low-level output voltage loL = 4.2mA 0 0.4
loz Off-state output current Q floating OV < Vgyt < 5.5V -10 10 HA
N Input current 0V < V) 5.5V, Other inputs pins = 0V -10 10 HA
Average supply current M5M417400C-5,-5S RAS, CAS cycling 145
lecaav) from V¢c, operating M5M417400C-6,-6S | tgc = tyc = min. 120 mA
(Note 3,4) M5M417400C-7,-7S output open 105
RAS = CAS =V, output open 2
leco Supply current from V¢, stand-by (Note 5) RAS = CAS > Vg 02V 05 mA
Average supply current M5M417400C-5,-5S RAS cycling, CAS = V|y 145
lcca av) | from Ve, refreshing M5M417400C-6,-6S trc = min. 120 mA
(Note 3) M5M417400C-7,-7S output open 105
Average supply current M5M417400C-5,-5S RAS =V, , CAS cycling 80
lcca(avy | from Vec, Fast-Page-Mode M5M417400C-6,-6S tpc = min. 70 mA
(Note 3,4) M5M417400C-7,-7S output open 60
Average supply current from Ve, M5M417400C-5,-5S CAS before RAS refresh cycling 145
lccs (av) CAS before RAS refresh mode M5M417400C-6,-6S tre = min. 120 mA
(Note 3) M5M417400C-7,-7S output open 105

Note 2: Current flowing into an IC is positive, out is negative.

3: lccr (AV), lecs (AV), Icca (AV) and Iccg (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4: lccy (AV) and Iccq (AV) are dependent on output loading. Specified values are obtained with the output open.
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

CAPACITANCE
(Ta=0~70°C, Vcc = 5V +10%, Vgg = OV, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Cia) Input capacitance, address inputs 5 pF
CioE) Input capacitance, OE input 7 pF
Ciw) Input capacitance, write control input Vi=Vss 7 pF
— f=1MHz
C\(RA3) Input capacitance, RAS input V, = 25mVims 7 pF
Cicas) Input capacitance, CAS input 7 pF
Cio Input/Output capacitance, data ports 8 pF
SWITCHING CHARACTERISTICS
(Ta=0~70°C, Vcc = 5V +10%, Vgg = OV, unless otherwise noted, see notes 5, 12, 13)
Limits
Symbol Parameter M5M417400C-5,-5S M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max
teac Access time from CAS (Note 6, 7) 13 15 20 ns
traC Access time from RAS (Note 6, 8) 50 60 70 ns
tan Column address access time (Note 6, 9) 25 30 35 ns
tcpa Access time from CAS precharge (Note 6, 10) 30 35 40 ns
toea Access time from OE (Note 6) 13 15 20 ns
terz Output low impedance time from CAS low (Note 6) 5 5 5 ns
torr Output disable time after CAS high (Note 11) 0 13 0 15 0 15 ns
toez Output disable time after OE high (Note 11) 0 13 0 15 0 15 ns

Note 5: Aninitial pause of 500 p s is required after power-up followed by a minimum of eight initialization RAS cycles. The initialization cycles should be done either by RAS-only
refresh cycles or by CAS before RAS refresh cycles only.

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 32ms) of RAS inactivity before
proper device operation is achieved.

After the initialization cycles, RAS should be kept either higher than Vyminy or lower than V| may) €xcept RAS transition time.
6: Measured with a load circuit equivalent to 2 TTL loads and 100pF.
Assumes that trcp 2 trep(max) @Nd tasc = tascmax)-

N

8:  Assumes that trcp < trep(max) aNd trap < tRaD(max)- If tRep O trap is greater than the maximum recommended value shown in this table, tgac Will increase by amount that
trep exceeds the value shown.

9:  Assumes that trap = tRaD(max) @Nd tasc < tasc(max)-
10:  Assumes that tcp < tcp(max) and tasc = tascmax)-
11 torrmax) and toezmax) defines the time at which the output achieves the high impedance state (Ioyt < |+ 10 pA |) and is not reference to Vopmin) O VoL (max)-
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

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

(Ta=0~70°C, Vec = 5V £ 10%, Vgg = OV, unless otherwise noted. See notes 12, 13)

Limits
Symbol Parameter M5M417400C-5,-5S M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max

tRer Refresh cycle time 32 32 32 ms
trp RAS high pulse width 30 40 50 ns
trep Delay time, RAS low to CAS low (Note 14) 18 37 20 45 20 50 ns
terp Delay time, CAS high to RAS low 10 10 10 ns
trpc Delay time, RAS high to CAS low 0 0 0 ns
tepn CAS high pulse width 10 10 10 ns
trAD Column address delay time from RAS low (Note 15) 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 16) 0 10 0 10 0 10 ns
tRAH Row address hold time after RAS low 8 10 10 ns
tcan Column address hold time after CAS low 13 15 15 ns
toze Delay time, data to CAS low (Note 17) 0 0 0 ns
tpzo Delay time, data to OE low (Note 17) 0 0 0 ns
tcop Delay time, CAS high to data (Note 18) 13 15 15 ns
toop Delay time, OE high to data (Note 18) 13 15 15 ns
tr Transition time (Note 19) 1 50 1 50 1 50 ns

Note 12: The timing requirements are assumed ty = 5ns.
131 Viy(min) @nd V) (max) are reference levels for measuring timing of input signals.
14: trep(max) is specified as a reference point only. If trep is less than trep(max), access time is trac. If trep is greater than trep(max), access time is controlled exclusively by
teac O taa- tRep(min IS specified as trepminy = tRan(min + 2tH * tasc(min)-
15! trRAD(max) is specified as a reference point only. If trap 2 tRAD(max) and tagc < tAsC(max): ACCeSs time is controlled exclusively by taa.
16: tasc(max) is specified as a reference point only. If trcp 2 tReD(max) and tagc 2 tasC(max) aCCess time is controlled exclusively by tcac.
17: Either tpz¢ or tpzo must be satisfied.
18: Either tcpp or topp Must be satisfied.
19: tyis measured between Viyminy and Vi max)-

Read and Refresh Cycles

Limits
Symbol Parameter M5M417400C-5,-5S M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max

tre Read cycle time 90 110 130 ns
tras RAS low pulse width 50 10000 60 10000 70 10000 ns
tcas CAS low pulse width 13 10000 15 10000 20 10000 ns
tesH CAS hold time after RAS low 50 60 70 ns
trsH RAS hold time after CAS low 13 15 20 ns
tres Read setup time after CAS high 0 0 0 ns
treH Read hold time after CAS low (Note 20) 0 0 0 ns
tRRH Read hold time after RAS low (Note 20) 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
tocH CAS hold time after OE low 13 15 20 ns
torH RAS hold time after OE low 13 15 20 ns

Note 20: Either tgcy Or trry Must be satisfied for a read cycle.
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M417400C-5,-55 M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tras RAS low pulse width 50 10000 60 10000 70 10000 ns
tcas CAS low pulse width 13 10000 15 10000 20 10000 ns
tesH CAS hold time after RAS low 50 60 70 ns
trsH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 22) 0 0 0 ns
twen Write hold time after CAS low 8 10 10 ns
tewL CAS hold time after W low 13 15 20 ns
tRwL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 10 ns
tps Data setup time before CAS low or W low 0 0 0 ns
toH Data hold time after CAS low or W low 8 10 15 ns
toeH OE hold time after W low 13 15 20 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M417400C-5,-55 M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max

trwe Read write/read modify write cycle time (Note 21) 131 155 180 ns
tras RAS low pulse width 91 10000 105 10000 120 10000 ns
tcas CAS low pulse width 54 10000 60 10000 70 10000 ns
tesH CAS hold time after RAS low 91 105 120 ns
trsH RAS hold time after CAS low 54 60 70 ns
tres Read setup time before CAS low 0 0 0 ns
tcwp Delay time, CAS low to W low (Note 22) 36 40 45 ns
tRwD Delay time, RAS low to W low (Note 22) 73 85 95 ns
tawp Delay time, address to W low (Note 22) 48 55 60 ns
tewL CAS hold time after W low 13 15 20 ns
trwL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 10 ns
tps Data setup time before W low 0 0 0 ns
ton Data hold time after W low 8 10 15 ns
toeH OE hold time after W low 13 15 15 ns

Note 21:  tryc is specified as tryc(miny = tRac(max) + topbmin) + tRwimin) * tRP(min) + Str-
Note 22:  tycs, tewp: trwp and tawp and, tepyyp are specified as reference points only. If tycs = twcsminy the cycle is an early write cycle and the DQ pins will remain high impedance
throughout the entire cycle. If tewp 2 tewp(miny tRwb 2 tRwo(miny: tawp 2 tawp(min) @nd tepwp 2 tepwi(miny (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 (delayed write) of the DQ (at access time and until CAS or OE goes
back to V) is indeterminate.
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

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

(Note 23)
Limits
Symbol Parameter M5M417400C-5,-55 M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max

tpc Fast page mode read/write cycle time 35 40 45 ns

terwe Fast page mode read write/read modify write cycle time 76 85 95 ns

tras RAS low pulse width for read write cycle (Note 24) 85 125000 100 125000 115 125000 ns
tep CAS high pulse width (Note 25) 8 12 10 15 10 15 ns
tepRH RAS hold time after CAS precharge 30 35 40 ns
tepwo Delay time, CAS precharge to W low (Note 22) 53 60 65 ns
Note 23: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.

24: tras(min) is specified as two cycles of CAS input are performed.
25! tcp(max) is specified as a reference point only.
CAS before RAS Refresh Cycle
(Note 26)
Limits
Symbol Parameter M5M417400C-5,-55 M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max

tesr CAS setup time before RAS low 10 10 10 ns
teHR CAS hold time after RAS low 10 10 15 ns
trRsR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 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.

SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by “S” after speed item, like -5S/-6S/-7S. The other characteristics and requirements than the below are
same as normal devices.

ELECTRICAL CHARACTERISTICS

(Ta=0~70°C, Vcc = 5V +10%, Vgg = OV, unless otherwise noted) (Note 2)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
CAS before RAS refresh cycling
or RAS cycling & CAS < 0.2V
Average supply current OE & WE <0.2V
from VCC or OE & WE = V¢ - 0.2V
lccsav) Slow-Refresh cycle M5M417400C (S) Ag ~ Ao < 0.2V 500 HA
(Note 5) or Ag~Aqg 2Vcc-0.2V
trer = 128ms (2048 cycles)
output = OPEN
tras = trasmin. ~ 1Hs
Average supply current
fromVvVCC
Iccaav) Slow-Refresh cycle M5M417400C (S) RAS =CAS 0.2V 200 A
(Note 5) output = OPEN
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

TIMING REQUIREMENTS

(Ta=0~70°C, Vec = 5V £ 10%, Vgg = 0V, unless otherwise noted, see notes 12, 13)

Limits
Symbol Parameter M5M417400C-5S M5M417400C-6S M5M417400C-7S Unit
Min Max Min Max Min Max

trass Self Refresh RAS low pulse width 100 100 100 us
trps Self Refresh RAS high precharge time 90 110 130 ns
tcHs Self Refresh RAS hold time -50 -50 -50 ns
trsr Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 ns

SELF REFRESH ENTRY & EXIT CONDITIONS
1. In case of distributed refresh

The last / first full refresh cycles (2K) must be made within ty g / tgy before / after self refresh, on the condition
of tys < 32ms and tgy < 32ms.

NS tsN
.............. ” I |....|” I Self refresh period ””.....”” eamemmonnae
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<2K/32ms > <2K/32ms >

2. In case of burst refresh

The last / first full refresh cycles (2K) must be made within tyg / tgy before / after self refresh, on the condition
of tyg + tgy < 32ms.

SN
NS
““ "“ mr I Self refresh period I "“ “" “"
BURST REFRESH BURST REFRESH
<2K/32ms > <2K/32ms >
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

TEST Mode SET Cycle

Limits
Symbol Parameter M5M417400C-5,-55 M5M417400C-6,-6S M5M417400C-7,-7S Unit
Min Max Min Max Min Max
twsr W setup time before RAS low 10 10 10 ns
twHR W hold time after RAS low 10 10 15 ns
Note 27:

The test mode function is initiated by a W and CAS before RAS cycle (WCBR cycle) as specified in timing diagram.

The test mode function is terminated by either a CAS before RAS refresh cycle (CBR refresh cycle) or a RAS only refresh cycle.
During the test mode, the device is internally organized as 16-bits wide (1M bytes depth). No addressing of CAg and CA, is required.
During a write cycle, data must be applied to all DQ (input) pins. The data can be different between DQ pins. The data on each DQ pin is written into 4-bits memory cells,
respectively. During a read cycle, each DQ (output) pin shows the test result of the 4-bits, respectively. High state indicates that they are same. Low state indicates that they

are not same.

During the test mode operation, only WCBR cycle can be used to perform refresh.

#1

#2

DQIO— 3

#4
#5

DQ20O—

#10
DQsO—
#11

#12

#13

#14
DQsO—
#15

#16

e

JUDGE DQ1

—@——»—O DQs

JUDGE DQa4

B
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Timing Diagrams Read Cycle

(Note 28)
tRC
tRAS tRP
R ViH—
= \ / \
ViL—
{csH
g tRPC {CRP
tcRP tRCD » tRSH o v
‘ tcas »
— ViH—
CAS \ /
ViL—
tRAD tRAL > tAsR
tasr| | traH SC tcAH tCPN d
- > > > P

o~A10 ADDRESS A
ViL— A0~A10 A0~A10 ADDRESS
tRRH
tRCS tRCH

‘;’;"‘.‘Q”‘,"g"""
OSREIISEIEIREILS
Woteletelele e %o %!

22026

=|
< £
F I
| |

tozc
tcob
VIH=35 Hi-Z '0'0'0'0'%"'
DQ1~DQ4 R A A I KD LA KRS
XD KRS
(INPUTS)  y, — S0 SRR
tcac
tAA tOFFV
tcLz
~ VoH- i- Hi-Z
DQ1~DQ4 iz DATA VALID '
(OUTPUTS) o —
tOEZ
tOEA tobo
focH i

{ORH

Indicates the don't care input.
VIH(min) < VINSVIH(max) of VIL(min) < VINZVIL(max)

Z 2 Z Z Z Z E Indicates the invalid output.

Note 28
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Write Cycle (Early Write)

twc
RAS tAP
N V=" ¥
RAS \ [' \
ViL—
tcsH
tcRP {RCD tRSH " tRPC  tCRA
" tcas o K
N ViH—
\ /—
ViL—
1ASR
tasr tasc
o tRAH " tcaH la—p
Vih— ROW COLUMN 4
Ao~A10 ADDRESS ADDRESS Aas
ViL= A0~A10 AO~A10 | ADDRESS
twcs tWCH
_ VIiH— RIS N i ST SRS
w 0. 0.0.0.0. ¢ (R AR AR AK AR KA AR
i CRIRLLRRS R LRRRIRLLZRRKIKLR
tDs tOH
—>| | L
VIH— N NN NN NN NS NN NN NS NN
(INPUTS) SRR PATAVALD
DQi1~DQs VOH— Hi-Z

(QUTPUTS) v —

S S S S R
G R LH IR HXACHRHIAL KR HLHIH KKK KR LR LKL
000 00 0 e 20 e 00 00 0 20 0 20 0 0 2000 20 0 20 20 2020 20 20 2070 20 2 20 2 2 20 20 %
0000 T Te e e 2e e N e et e b e e 00 e 2 % P 0 e 2 20 e 2 2 et e te de e tate oo

o 57 YT

L0
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Write Cycle (Delayed Write)

twe
tRAS tRP
— ViH— ) /
RAS \
ViL—
{csH >
1cap oD tRSH s tRPC tCRP
g tcas .
VIH— 3
CAS
ViL- X
tasc IASHL_
tAasR tRAH el tcaH > il
ViH= ROW COLUMN m ROW
ADDRESS AESS
tRCs
w
twCH
tozc
pad tos . toH ”
DQi~DQs  VH- 5 Hi-Z 3:[1?3
(INPUTS) ViL—
tcz
DQi~DQs  VOH~ Hi-Z —{ l -
(OUTPUTS) yo -

XXX

TR ZRXLRIX LT X LT LKR
R HALRAAHX KL AXHA K
Reteleloletedelelelals;

Setedelete 0%
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

RAS

Ao~A10

|

DQ1~DQa
(INPUTS)

DQ1~DQ4

(OUTPUTS) v —

tRWC
{RAS trP
ViH— - 1\ /
ViL— \
tcsH
tcRpP trRCD tRSH " _‘tnpc tcrp
| tcas s -
o R \ AR
ViL- {RAD > N
tASH tRAH tasg {CAH tASR
ADDRESS
ViL— Ao~A10 A Ao~A10 ADDRESS
tawD
tRcs fowp towl
| tRWD tAWL
o twP
Il hl r‘v’v v’v’v v,
LA K
\ RRHIRRS
o toH
tozc —
pu NN NN N NN NN NN .
R RRAIREILIRK ik DATAVALID
VTR0 %0% %406 %0%6 %% %% %% %% % iCAC
tAA »
teLz
Vor- Hi-Z DATA Hi-Z
VALID
tRAC tooD
1070 10EA 1082 toer

N o v avavavavivaravavavavaray oy v oy ayavar oy oy
TRIIITIILTLLLKKLSSL LIRS

S EC OO E G 0000 0.¢. 8.0
00200700 % % %% odelalslolelslotedoiols

P
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

RAS

Ao~A10

g

DQ1~DQ4
(INPUTS)

DQ1~DQ4

(OUTPUTS) g —

trRC
tRAS tRP

VIH—'_—_!\

tCRP tRPC
> <

ViL—

tcrp
-

ViH—
ViL—

tASR tRAH

R P o S S PPN PPN AN I AN IR K I KR KR KR RN R A
:‘:‘0‘0’:’:’0::’0’0’0’0‘0 QQOQO‘Q’Q’0’0’0‘000’00:’:‘0 D0 0.9.9.9 0}.
-

ROW
& SRR
BRI

ADDRESS

2 R R R R RO R
S AR I AR AT AR I AR IR IR AR NRR AR KRHARKAR

NN AN ANSESESENSE 902999
tatetetetetotetototetetntototetatetototatatototatetotototatlototatetorotetototeted
KRHK

85KLS
SRR IRRERERRRRRRREEIRBIREREKES

VOH~- Hi-Z

2RISR SRR

SREEREIERIELIERS % Peteded

’0’0.0‘0.0'0’0 Letede et et e%e%
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MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, SI

ow Refresh Cycle

tRC g tRC
trP tRAS tRAS {RP
1T v « v ”
N ViH— P4
RS / \ / \ / \
ViL—
tRPC oS {CHR tRPC  tCSR tcHR tRPC tCRP
P ViH—
CAS / / \_
ViL- .
tCPN {ASR
-
«
Vi~ row V/COLUMN
Ao~Ato ODRESSAADDRESS
ViL—
»”
tRCH  tRSR tRHR {RSR tRHR trRcs
— ViH—
w
ViL—-
bar~pa I
(NPUTS) ‘0202:102032022»20102010‘9‘0‘0‘0‘“(»‘0.0.0.0.0‘.033‘Am;‘o.3}.0‘0.«»‘0‘ogp‘o‘o‘o;;‘
tOFF
DQi~DQs VOH™ \ o Hi-Z
(OUTPUTS) o, — / p)
toez
g 1@
. ViH—
OE
viL—

»
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read)

(Note 29)

RAS

CAS

Ao~A10

g

DQ1~DQ4
(INPUTS)

DQ1~DQ4

(OUTPUTS) v, —

fRC > {RC
tRAS tRP tRAS N tRP
I
ViH— \ \
ViL— \
tcRP tRCD tASH {CHR
W \
ViIL -
a0 tASR
tasR| | traH  tasc tcAH
ViH—~ ROW COLUMN oW
ADDRESS ADDRESS ADDANSS
ViL— A0~A10 Ao~A10
tRCS
{RAL {RRH tFFi tRHR
ViL—
toze tcop
Vik- Hi-Z )
= tcac
tAs 10FF
terz -
- I- Hi-Z
vor aie DATA VALID
tRaC 10EZ
tozo OEA -
" 1ORH
ViH=
ViL—,

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.

And in any cycle, tggr & tgyyr should be satisfied not to enter TEST MODE.
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M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Fast Page Mode Read Cycle

tRAS tRP
_ ViH— Y
RAS \ \
viL—
tesH trc tRSH
tcRP tRCD tcas tcp tcas | top teas| |
— ViH— :
\ \ \
ViL—
tRAD N tCPRH . tasH
tASR| | traH {CAH tasc | {tcan tasC | |tcam
> tASC (4> » > (> [ >
ViH= ROW R
Ao~A10 ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ‘ ADDARSS
VIL— Ag~A10 \
tRAL tRCH
"1 | tRRH
res tRCH-» »lettRCS tRCH »<1tRCS >
— VIH—
W
ViL—
, tbzc tpzc toze _tcop
DQi~DQs VM- K Hi-Z Hi-Z -
(NPUTS) -
tcac tOFF tcac OFF tcac tOFF
taa tAA taa
iy tcz tcLz
—»letcLz >
VOH— i
DQ1~DQa4 Hi-Z DATA DATA DATA
(OUTPUTS) yo,— VALID-1 VALID-2 vaLD-3 /T
tRAC L tcPa . tcPa
tozo 1OEA | tOE 1OEA toez toea | | 10EZ
> —b e —p e
tocH "~ tocH I tocH
— - =
OE X
: SN | 4
0 tooD
1bz0, 1zQ
tooo tooo torRH
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MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

{RAS tRP >
I VIH— )
RAS \ \
ViL—
tcsH trc tRSH
tcrp tRCo tcas ” tcp tcas fcp tcas
JR— ViH— R
CAS \ \ \
ViL—
tasr | |tRaH tasc| | tcad tasc| | tcaH tasc| | tcan tasR
ROW
COLUMN-1 g ’ ROW
Ao~A10 Afggis‘g @ oAt COLUMN-2 m COLUMN-3 @ ADDRESS
tweH twes| | twe twes| | twen
W M
tos {DH DS toH tos toH
> > > |« > —p >

LW W %/ .3 NS NN NINS NN
DQ1~DQs RRXRXKN DATA DATA DATA  HRKAXANANRRN?
(INPUTS) RSy VALD-! VALID-2 MaeadlP A'+% %% %% % % %
DQ1~DQ4 Vor— Hi-Z

(OUTPUTS) y, —

OE KRR e e st et et eatstatetuteratetotesotese’s

SRS
SRERERRREREIRSEREIRIEERELRELLHRK
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MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Fast-Page Mode Write Cycle (Delayed Write)

tRAS tRP
— ViH— Y
RAS \ /
ViL—
tcsH tRSH
tCRP tRCD tcas tPc -
tcp [ "
JE— ViH—
oS \ /N /
ViL—
tRWL
tASR| [tRAH tasc
Pl . tcaH tasc tcaH . tcw !:ASR .
VIH— ROW LSS0 S
-~ COLUMN-1 RRSSSCSCSS
Ao~A10 ADDRESS R
v.L-@ Ao~A10 po~hto IRRRIXRX P
tRes tc‘vgh trCs
i twp
W \
twcH tWeH
tozc tos toH tBZC tD: tDH
DQ1~DQs VM- :::;:;:::""::;’;’:" Hi-Z i DATA Hi-Z DATA
(NPUTS) - SRR \ VALID-1 VALID-2
tcr.z toz
DQi~DQa VOH™ Hi-Z y / Hi-Z £ Hi-Z
(OUTPUTS) o — A A A
toez < toEz
tozo tozo tOEH
> tODD > > {oDD >
—_— VI H = R R e R R e e
OE S0sseieratetetololoteteteds:.
ViL— * 0.0
i 2= MITSUBISHI
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MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

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

RAS

CAS

Ao~A10

|

DQ1~DQ4
(INPUTS)

DQ1~DQa

(OUTPUTS) v, -

(GIY) trP
ViH- 1\ /
ViL— \___
tcsH RWL
tchp tRCOD tcas tPRWC
T tcp tcas "
o 35557 \ AN /
ViL- tRAD
" tsR
tAEF_!’ lnAH_ Iasc < tcaH . tAS(i tCAH > tCWLV e
ViH-— ROW COLUMN-1 RSO S ROW
VIL_@ ADDRESS @ A0~A10 g COLUMN-2 ADDRESS
tAWD tawp
[Rcs tcwp ! ‘C:VL tRCs +I»+ towo
" twP we
T a s
VTR, 0.0.9.9.0.9.1 X 000000,
tRWD tcPWD
tozc
tozc s tor | 10Z¢] s toH .
VALID-1 VALID-2
viL- tcaC teac
taa 7Y
> e >
tCLZ-lG—— tcrz
VoH- Hi-Z LA oata\ Hi-Z DATA Hi-Z
ALID- ALID-
tRaC
- toDD fcPa le-tonD
tozo  toEa \
toEZ 020 -»] 1OEA toEz
ViH=RRTRRFZRZTRKRK XK K i B RRIRR R RS
RS R
ViL~ XXX RO IR AR V0000994
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MITSUBISHI LSIs

M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

Self Refresh Cycle

tRP tRASS . tAPS .
_ ViH—
RAS _/ \
viL—
tRPC
tRPC
tCHs tCRP
{CsSR
r—b
_ ViH—
CAS
Vit —~ }
tcPN s
- ROW
ViL—
tRCH tRSR RHR
ViH— o2 3 X LI H A H I I KK AK KK
W OSSO ICAAAD
W ViL— R RSB
DQ1~DQs VM-
(INPUTS) vy —
|, JOFF
h— Hi-Z
pai~DQs YO N\
(OUTPUTS) yo — /
{oez
o VIiH—
OE
viL—
” 2 MITSUBISHI

ELECTROMIC DEVIGE GROUR



M5M417400CJ, TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (4194304-WORD BY 4-BIT) DYNAMIC RAM

TEST Mode SET Cycle

trP tRAS

» trRP
— ViH—
RAS j \ Z
ViL—
tRPC
- " tcsR tCHR ol tRPC tcRP|
— VIH— "_’
CAS _/ /
ViL—
tcPN |
tasr
M-
ViH— ROW
tRCH wsR tWHR
_ ViH=""
w
ViL—
DQ1~DQa ViH—
(INPUTS) =
toFF
DQ1~DQa Vou- Hi-Z
(OUTPUTS) yq, — /
toEz
— ViH- VO Y T AT oY b Y a A o AV iV sV W N W N L N N N N N W W W W Ny
OE i 0’0’0*‘0*4’0’0.0’0’0’000’0’000’0,0’0’0.0’0,.0.0’0’0‘0‘0‘?’0’000’0’0’0’000‘0‘0 XA I I K KO
v £ ,0,0,0,0‘0,0,0,000,0,0,0,o,o,o,o’o‘o,000,0,0‘0,0,%0,0,0,0,0,0.0,0,0,%0,0,02o:‘»:o:o:»:‘:o:o:o:o:«ozoz0}0}0

Note 30: This cycle can be used for initialized cycle after power-up, however entried into Test Mode.
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