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FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

DESCRIPTION

This is a family of 2097152-word by 8-bit dynamic RAMSs,
fabricated with the high performance CMOS pracess, and is ideal
for large-capacity memory systems where high speed, low power
dissipation, and low costs are essentiat.

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.

FEATURES

RAS | CAS |Address| OF Cycle | Power
acesss [ access| access | access | 1ssipa-
Type name time | time time tme | ™™ | tion

(max.ns)|{max.ns)l{ max.ns)|(max.ns)| (min.ns) {typ. mw

M5M417800CXX-5-58 | 50 13 25 13 20 655
M5M417800CXX-6-65{ 60 15 30 15 110 540
M5M417800CXX-7-78 | 70 20 a5 20 130 475
XX=J,TP

#Standard 28pin SOJ, 28pin TSOP

*38ingle 5VX10% supply
#L ow stand-by power dissipation
5.5mW (Max) - -=-----c oo CMOS Input level
2.2mW (Max) * ------mmemm oo CMOS Input level
®Low operating power dissipation
M5M417800Cxx-5,-88 ~=~--==---------=---- 800.0mW {Max)
M5M417800Cxx-6,-65 -~~~ """ 660.0mwW (Max)
MSM417800Cxx-7,-78 ~~== - -mmmmmm oo 580.0mW (Max)
#Self refresh capability *
Self refresh current - -----==-===ceceemauoo 200.0 A{Max)

$Fast-page mode, Read-modify-write, RAS-only refresh
®CAS before RAS refresh, Hidden refresh capabilities
Early-write mode and OE 1o control output buffer impedance
@ All inputs, output TTL compatible and low capacitance
#2048 refresh cycles every 32ms (Ao~A10)
* Applicable to self refresh version (M5M417800CJ,TP-5S,-65,-7S
:option} only

APPLICATION

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

PIN DESCRIPTION

Pin name Function
Ao~Ato Address inputs
DQ1~DQs | Data inputs/outputs
RAS Row address strobe input
TAS Column address strobe input
W Write control input
OE Qutput enable input
Vee Power supply (+5V)
Vss Ground (OV)

PIN CONFIGURATION (TOP VIEW)

vee [T

vss
DQ1 2] DQs
DQ2 3] 26 DQ7
DQa[4] 28 DQs
DQ4 [5] = 24 DQs
W [€] g 23 Cas
RAS (7] 3 OF
NC 3] 4 A9
At [g] § A8
Ao fig) 10] A7
LARIT 18] As
Az [12] A5
As [13] 16] A4
vee [i4] ERES

Outline 28PON-A (400mil SOJ)

vee (4] ~/ 28] vss
001 [2] 27] Dos
poe(3] 59 Dar
" DQs[4] 25] DQs
D4 [E] 4 53] DQs
W [g] 2 23 CAS
msE 3 e
NC [F] =1 21 Ao
A10[g] f—;l 2] As
Ao [10] 18] A7
At [I] 18] As
Az [iZ] 7] As
A3 [T3] [16] A4
vee [14] 18] vss

Outline 28P3N-C (400mil TSOP)

NC:NO CONNECTION
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FUNCTION
The M5M417800CJ, TP provide, in addition to normal read, write, e.g., fast page mode, RAS-only refresh, and delayed-wme The
and read-modify-write operations, a number of other functions, input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Operation RS T W InputsO_E flow T |n:;:,|'zuvou§1 l::)m Refresh | Remark

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 VD 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 QPN VLD YES
Self refresh ACT ACT NAGC DNC DNC DNC DNG OPN YES
CAS before RAS refresh ACT ACT NAG DNC DNC DNC DNC OPN YES

|_Stand-by NAC DNGC DNC DNC DNC DNC DNGC OPN NO

Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM
COLUMN ADDRESS VCe (5V)
STROBE INPUT gas CLOCK GENERATOR
ROW ADDRESS RAS ) CIRCUIT Vss (V)
STROSE INPUT
WRITE CONTROL W )
INPUT l :
l Ao~Ag =8
COLUMN DECODER G
[ AG — » &E& Do)
A1 ‘ } memmemmoeeee- 1 o3 DQ2
A2 zE SENSEREFRESH . [ DQa
A3 sE AMPLIFIER & | /0 CONTROL A DQ4{ paTa
A4 as > DQs " INPUTS / OUTPUTS
o ]
ADDRESS INPUTS 4 AS %a | L e DQs
6 L ] DQ7
" 3 3 MEMORY CELL o oas
7 2a {[ao- | @ | (16777216 BITS) =Y /
As <}] A0 2 | -
A9 8 :
_AT0 ) SE OUTPUT ENABLE

INPUT

T
1
1
)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1 ~7 vV
Vi Input voltage With respect to Vss 1~7 v
Vo Output voltage -1~7 Vv
lo Output current 50 mA
Pd Power dissipation Ta=25‘C 1000 mwW
Topr Operating temperature 0~70 C
Tsig Storage _temperature -65 ~ 150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0-70°C, unless otherwise notad) (Note 1)
Limits .
Symbol Parameter i T Nom | ax Unit
Vee Supply voltage 45 5 55 v
Vss Supply voltage 0 0 0 v
ViH High-tevel input voltage, all inputs 2.4 5.5 v
ViL Low-level input veltage, all inputs -1,0%% 0.8 V
Note 1 : All voltage values are with respect to Vss.
*%: ViL{min.) is -2.0V when undershoot width is less than 25ns. {Undershoot width is with respect to VSs.)
ELECTRICAL CHARACTERISTICS (Ta=0-70°C, Vec=5V +10%, Vss=0V, unless otherwise noted) (Nate 2)
Symbol Parameter Test conditions Min L;; gs Max Unit
VOH High-level output voltage loH=-5mA 2.4 Ve 3
VoL Low-level output voltage [OL=4.2mA 0 0.4 v
loz Off-state output current Q floating OV SVout =5.5V -10 10 #A
1 Input current QV=ViIN = 5,5V, Other inputs pins=0V | -10 10 pA
Average supply current | MSM417800C-558| RAS, CAS cycling 145
lcet (av) | from Ve, operating M5M317800C-6,-65| tre=twc=min. 120 mA
(Note 3,4}| M5Ma17800C-7,-7s| output open 105
RAS= CAS =VIH, output open 2
lccz Supply current from Ve, stand-by  (Note 5) RS- CAS= Ve .0.2V Y mA
Average supply current | MSM417800C-5,5S | RAS cycling, CAS= Vi 145
lccaav) | from Ve, refreshing M5M417800C-6,6S| tRC=min, 120 mA
(Note 3) [ msma17800C-7,-7S| output open 105
Average supply current | MSM417800C-5,-5S| RAS=viL, CAS cycling 80
lccaav) | from Ve, Fast-Page- M5M417800C-6,-65| trc=min. 70 mA
Mode {Note 3,4)| M5Ma178e0c-7,-7s| output open 60
Average supply current M5M417800C-5,5S| CAS bafore RAS refresh cycling 145
lcceav) | trom Ve, CAS betore RAS [ MsM417800C-6,-6S| tRc=min. 120 mA
refresh mode
(Note 3) | m5M417800C-7,-75| output open 105
Note 2: Current flowing into an IC is positive, out is negative.
3: ICC1 (AV), ICC8 (AV), ICC4 (AV) and ICCs (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4:1CC1 (AV) and [CC4 (AV) are dependent on output loading. Specified values are obtained with the output cpen.
CAPACITANCE (Ta=0~70C, Vcc=5V+10%, Vss=0V, unless otherwise noted)
Symbol Parameter ‘ Test conditions Min Lilr_r; ':)S Max Unit
Cia Input capacitance, address inputs 5 pF
CI {OE) input capacitance, OF input Vi=Vss 7 pF
Ci (W Input capacitance, ﬂiﬁe control input f=1MHz 7 pF
ClI (RAS) Input capacitance, RAS input Vi=25mVrms 7 pF
C1 (CAS) Input capacitance, CAS input 7 pF
Cl/a Input/output capacitance, data ports i pF
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SWITCHING CHARACTERISTICS (Ta=0~-70°C, Vcc=5V+10%, Vss=0V, unless otherwise noted, see notes 5,12,13)

Limits
Symbol Parameter M5M417800C-5,-55 | MSM417800C-6,-65 | MEM417800C-7,-7S Unit
Min Max Min Max Min Max
tcac Access time frorm CAS ' {Note 6,7) 13 15 20 ns
trac Accass time from RAS {Note 6,8) 50 60 70 ns
taa Column address access time {Note 6,9) 25 30 35 ns
1cPA Access time from CAS precharge (Note 6,10} 30 35 40 | ns
toEa Access time from OE (Note 6) 13 15 20 ns
toLz Qutput low impedance time from CAS low {Note 6} 5 5 5 ns
tOFF Output disable time after CAS high (Note 11}] 0 13 0 15 0 15 ns
t0EZ Qutput disable time after OF high (Note 11} o 13 0 15 0 15 ns

Note 5:An initial pause of 500 « s is raquired after power-up followed by a minimum of eight initialization RAS cycles. Tha initialization cycles should be done

either by RAS-only refresh cycles or by TAS before RAS refresh cycles only.
Note the RAS may be cycled during the initial pause. And any 8 BAS or RAS/CAS cycles are requirad after prolonged periods {greater than 32ms) of
AAS inactivity before proper device operation is achieved.
After the initialization cycles, RAS should be kept either higher than ViIH{min) or lower than ViL(max) except RAS transition time.
6:Measured with a load circuit equivalent to 2TTL loads and 100pF.

7:Assumes that tRCD Z1tRCD(max) and 1ASC =tASC{max).
8:Assumes that tRCD =tRCD(max) and tRAD=tRAD(max). If tRCD or tHAD is greater thanthe maxnrnum recommended value shown in this table, tRAC will
increase by amount that 1RCD exceeds the value shown.
9:Assumes that tRAD ZIRAD(max) and tAsc S tasCimax).
10:Assumes that tCP =tCP({max) and tASCZ taSC(max).

11:{OFF{max) and tOEZ (max) defines the time at which the output achieves the high impedance state (IOUT =[|£10 4 A }} and is not reference to VOH(min]
or VOL{max).

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cycles)
(Ta=0~-70°C, Vce=5V £10%, Vss=0V, unless otherwise noled, see notes 12,13)

. Limits
Symbol Parameter M5M417800C-5,-55 | M5M417800C-6,-65 | M5M417800C-7,-78 Unit
Min Max Min Max Min Max
tREF Refresh cycle time 32 32 32 ms
tRP AAS high pulse width 30 ‘ 40 50 ns
tRCD Delay time, RAS low to CAS low {Note 14)| 18 37 20 45 20 50 ns
tcrp Delay time, CAS high to RAS low 10 10 10 ns
RPC Delay time, RAS high to CAS low 0 0 0 ns
1CPN CAS high pulse width 10 10 10 ns
{RAD 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 fime before CAS low (Note 18)] 0 10 0 10 0 10 ns
{RAH Row address hold time after RAS low 8 10 : 10 ns
tCAH Column address hold time after CAS low 13 15 15 ns
toze Delay time, data to CAS low (Note 17) 0 0 ' S0 ns
tzo Delay time, data to OE low (Note17)] 0 0 0 ns
tcop Delay time, CAS high to data (Note 18)] 13 15 15 ns
tooD Delay time, O high to data (Note 18)] 13 15 15 ns
tT Transition time (Note 19) 1 50 1 50 1 50 ns

Note 12:The timing requirements are assumed {T=5ns.

13:ViH(min) and ViL{max) are reference levels for measuring timing of input signals.

14:1RCD(max) is specified as a reference point only. i tRCD is less than tRCD(max), access time is tRAC. If tRCD is greater than tRCD(max), access time is
controlied exclusively by tCAC or tAA. tRCD(min) is specified as tRCD{min) =tRAH{min) +2tH+tASC(min).

15:1RAD(max) is specified as a reference point only. If tRAD ZtRAD(max) and tASC = {aSC(max), access fime is controlled exclusively by tAa.

16:tASC(max) is specified as a reference point only, If tRCD ZIRCD(max) and tASC = tASC(max), access time is controlled exclusively by tcAG

17:Either 1DZC or {DZO must be satisfied.

18:Either tCDD or tODD must be satisfied.

19:4T is measured between ViH{min) and ViL{max).



MITSUBISHI LSIs

M5M417800CJ,TP-5,-6,-7,-5S,-6S,-7S

weaton
R hande
o st

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M417800C-5,-5S | M5M417800C-6,-65 | M5M417800C-7,-78 Unit
Min Max Min Max Min Max
trRC 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
1RsH RAS hold time after CAS low 13 15 20 ns
tRCs Read setup time after CAS high 0 0 0 ns
tRCH Read hold time after CAS low (Note20) 0O 0 0 ns
tRAH Read hold time after RAS low (Note 20)| 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
1OCH CAS hoid time after OE low 13 15 20 ns
tORH RAS hold time after OE low 13 15 20 ns
Note 20: Either {RCH or tRRH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M417800C-5,-55 | M5SM417800C-6,-65 | M5M417800C-7,-7S Unit
Min Max Min Max Min Max
twe Write cycle time . 90 110 130 ns
tRAS AAS low pulse width 50 10000 60 | 10000 70 | 10000 ns
tcas CAS low pulse width 13 10000 15 | 10000 20 | 10000 ns
tcsH CAS hold time after RAS low 50 60 70 ns
RSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 22) 0 0 0 ns
twer Write hold time after CAS low 8 10 10 ns
towL 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
oS Data setup time before TAS low or W low 0 0 0 ns
toH Data hald time after CAS low or W low 8 10 15 ns
toEH OE hold time after W low 13 15 20 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter MSM417800C-5,-55 | M5M417800C+6,-6S | M5MA17800C-7,-7S Unit
. Min Max Min Max Min Max
RWGC Read write/read maodify write cycle time (Note 21}| 131 155 180 ns
RAS RAS low pulse width 91 110000 { 105 | 10000 | 120 | 10000 ns
{cas CAS low puise width 54 | 10000 60 10000 70 10000 ns
tcsH CAS hold time after RAS low - 91 105 120 ns
RSH RAS hold time after CAS low 54 60 70 ns
tRcs Read setup time before CAS low 0 0 0 ns
tewo Delay time, CAS low to W low (Note 22)| 36 40 45 ns
TRWD Delay time, BAS low to W low (Note22)] 73 85 95 ns
tAWD Delay time, address to W low (Note 22){ 48 55 60 ns
towL 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
DS Data setup time before W tow 0 0 0 ns
toH Data hold time after W low 8 10 15 ns
tOEH OE hold time after W low 13 - 15 15 . ns

Note 21:1RWC is specified as IRWC(min)=tRAC(max)+tODD(min)+tRWL(min)}+tAP(min)+51T,
22:twcs, towp, tRWD and tAWD and, tCPWD are specified as referance points only. If tWCSZtwCs(min) the cycle is an early wrlte cycle and the DQ pins will

remain high impedance throughout the entire cycle. If {CWDZtGWD(min), tRWDZ1RWD (min), LAWD ZtAWD(min) and {CPWDZICPWD(min)
(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.
It neither of the above condition (delayed write) of the DQ (at access time and until CAS ot OF goes back to VIH) is indeterminate.

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

Limits
Symbol Parameter M5M417800C-5,-55 | M5M417800C-6,6S | M5M417800C-7,-7$ Unit
Min Max Min Max [ Min Max :
tPC Fast page mode read/write cycle time 35 40. 45 ns
tPRWC Fast page mode read write/read modify write cycle time | 78 85 95 ns
tRAS RAS low pulse width for read write cycle (Note 24)] 85 [125000] 100 |125000| 115 125000 ns
tcP CAS high pulse width (Note 25)| 8 12 10 15 10 15 ns
tCPRH RAS hold time after CAS precharge 30 35 40 ns
tcPWD 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: {CP(max) Is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 26)

Limits
Symbol Parameter M5M417800C-5,-55 | M5M417800C-6,6S | M5M417800C-7,-7S Unit
, Min Max Min Max Min Max
tcsr CAS setup time before RAS low 16 10 . 10 ns
tCHR CAS hold time after RAS low 10 10 15 ns
tASR 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 BAS cycles are necessary for proper operation of CAS before AAS refresh mods.
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SELF REFRESH SPECIFICATIONS

Self refresh devices are denoted by "S*

after speed item, like -55/-65/-7S. The other characteristics and requirements than the below are
same as normal devices.

ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vce=5V +10%, Ves=0V, unless otherwise noted) (Note 2)

Limits .
Symbo! Parameter T iti Unit
Y est conditions e Ty Mo

CAS before RAS refresh cycling
or RAS cycling & CAS <0.2v

OE & WE= 0.2V
Average supply current or OE & WE ZVce-0.2V
locs (Av) fSr?OnV‘:I-F;:gffeSh cycle M5M417800C (S) Ao~ A=0.2V 500 HA
(Note 5) or Ao ~ A1 zVce-0.2V
tREF=128ms (2048cycles)
output = OPEN

tRAS=tRASMIN. ~1u S

f\vera e supply currem RAS = CAB < 0.2V
rom Vce = =0.
Iccs (av)* Self-Refresh cyd?NOte 5 M5M417800C (S) output = OPEN 200 | zA

TIMING REQUIREMENTS (Ta=0-70°C, Vcc=5V+10%, Vss=0V, unless ctherwise noted, see notes 12, 13)

Limits
Symbol Parameter M5M417800C-5S | M5M417800C-65 | M5M417800C-75 |  Unit
Min Max Min Max | Min Max
tRASS Self Refresh RAS low pulse width 100 100 100 XS
1RPS Self Refresh RAS high precharge time 90 110 . 130 ns
ichs Self Refresh RAS hold time -50 - 50 -50 ns
RSk Read setup time before RAS low 10 10 10 ns
tRHA 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 INS / tsN before / after seif refresh, on the condition of tns=32ms and
sN=32ms.
NS sN
f— e
.............. |” l....” | | Self refresh period ””...” “ cmmmmeaan--
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<2K/32ms»> <2K/32 ms >

(2) In case of burst refresh
The last/ first full refresh cycles (2K) must be made within Ins / tsn before / after self refresh, on the condition of tNs+isN=32ms.

| tns +‘tiq.‘[
—Im ““ Im l Self refresh period I_ml "“ Im

BURST REFRESH BURST REFRESH
<2K/32ms > <2K/32ms>
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TEST Mode SET Cycle
Limits
Symbol Parameter M5M417800C-5,-55 | M5M417800C-6,65 | M5M417800C-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 belore TAS 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 CAo is required.
During a write cycle, dala 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
2-bits memory cells, respectively. During a read cycle, each DQ (output) pin shows the test result of the 2-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,

DQ1

DR

DQz )

DQ4 O

DQs O

DQs O

DQ7 O

DQe O

3
w

3*
(4]

3*

s

—

|

—_

it

JUDGE O Dn

JUDGE O DQ2

JUDGE O DQs

JUDGE O DQ4

JUDGE : O DQs

JUDGE () DQs

JUDGE O DQr

JUDGE O DQs
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Timing Diagrams (Note 28)
Read Cycle

tRC
tRAS trP

—_ VIK—
2= N

ViL—

tcsH
‘CF_P’ * TV thsH IRPC  ICRP

> le—»
{Cas |“
_ VIH—
CAS \ /
ViL—

’ tRAD tRAL ASR
tasR | i "Ttasc 1CAH tGPN **
e .
VIH— RO X ROW COLUMN
Ao~Ato XK ADDRESS ADDRESS m ADooSs
ViL— Ao~A10 A0~Ag
l—s] tRRH
o |tros {RCH
— VIH—T
W
ViL—
toze
tcoo
DQ1~DQs  VH- \ HI-Z
(NPUTS)  y, — 4
icac
™ {OFF
N toLz
VoH— i~ Hi-Z
DQ1~DQs Hi-Z I
DATA VALID
(QUTPUTS) /g —
RAC toEz
tozo tOEA ™ | tomo
tocH »
o ViH— R R R R R R R R R R R Ry
OE ¢:020:0:0:0:0:4}:.:0:*}:o:0:.:{':0:0:&:0:0:0}:0:
Vi ~ R RIS R R
toRH

Indicates the don't care input.
Note 28 VIHmin)=VIN=SVIH(max) of VIL(min)S VINSVIL(max)
E Z zz Z z Z Indicates the invalid output,
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Write Cycle (Early write)

twc
tRAS tRP
_ V= ey / )
RAS \ \
ViL—
tcsH
tCRP tRCD tRPC
»le tcRP
sy
- VIH—
\ 7]
ViL—
tasr
tASR tasc toaH [
> PN
Ao VIH— AOW COLUMN ’0-'-.-'0'0-;0 0;#;0;’;#;’;0@ ROW
o~A10 ADDRESS ADDRESS [ KoX 5 WK ADDRESS
ViL— Ao~A1D AO~AS GO R A A ]
tweH
w
1DH
DQ1~DQe
(INPUTS) DATA VALID
DQi~DQs VOH™ Hi-Z

(OUTPUTS) o —
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Write Cycle (Delayed write)

twe
tRAS tRP
_ ViH— Y
RAS \ / \
ViL—
tcsH
tcrp tReD tRSH tRPC tcrP
r_' ) . tcas 1 "
- ViH—
\ /
ViL—
tasr {RAH tasc tcaK
e phe—tasR
VIH— ROW COLUMN 4
Ao~Aio ADDRESS ADDRESS ADDANSS
ViL— Ao~Ato Ao~Ag x
towL
tRwWL
tRCS e
_ ViH— TR0 R R AR RS
w R LS
VI — S S SIS SIS, X OSSN I
twcH R
{ozc
M tD‘i L0L]
~ VIH~ Hi-Z 4 I o o R )
DQ:1~DQe ) TAUD  DRCIIERIRRA
(INPUTS) - 00000 e 0% e % % Y%
teLz
DQi~DQs VOH™ Hi-Z 7 Hi-Z
(QUTPUTS) yq, — \ A
tozo tOEZ -p {CEH
— tooD
e SseTeTeTeeTee:
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MITSUBISHI LSis

M5M417800CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

CAS

Ao~A10

|

DQ1~DQs
(INPUTS)

DQ1~DQs

(QUTPUTS) v —

tRwWC
tRas trp
ViH— ’\ /
ViL— \—_
{csH
CRP i tRPC
t tRCD . tRSH ionp
l‘_. tcas ’
By \ /
ViL— tRAD A
tasr tasc t
fRAH CAH tasr
[ » > P Py
VIH = a0 ) AOW i COLUMN W
SEEE T ROW
R D ADDRESS ADDRESS
viL— LXK Ao~A10 . Ao~AS ADDRESS
tAwWD
tRcs » town
tRWD
ViH—
ViL—
tozc tos toH >
— N W W W W N W T
ViH } Hi-Z @ DATA VALID 5{-&}}1&}3{0}}
ViL— 1oaC LATA VNI,
-
teLz !
Vos— Hi-Z DATA HI-Z
VALID
» tODD
10EZ {OEH
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FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

tRC

tras tRP

—_ ViH—
RAS \ \

ViL— .
- ViH=—
CAS .

VIL—

tasm tRAH

ViH=
—~ ROW
fomhro V|L—m ADDRESS

'vv"v’""vvv‘r‘rv‘r"vvvv"""‘rv‘r‘l"r‘r“"r'vv
_:9:0:4»:1::0:0:0:0:4:4:0:0’ ‘0‘4&:0:¢:¢:¢:¢:¢:¢:¢:¢:¢:¢:¢:¢:¢:9:0:1»:«, ROW
N e S RSN o o\ ADDRESS

- SRR R R SRR RS STSTRS
X I I S o % X I MR o S

W 2ete it b s s s e e vivielateletelele SRR

DQ1~DQs

(INPUTS)

DQ1~DQs VOH™ HI-2Z

(OUTPUTS) 0, -

RS IEARIAIE I I OO KRS
OE LRSS
% ":’:‘:‘:’:’:’:’:":‘:.J.’iso R




MITSUBISHI LSIs

M5M417800CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, Slow Refresh Cycle

tAC P fRC .
tRP tRAS » tRAS tRP

S VIH— !—SS'_“ -
RAS / . \ / \ ‘ Z k-

ViL— : F.

tRPC
‘ trRPC tcsr tCHR R tRPC  tCSR tCHR fcRP

_ VIH—~
CAS /

ViL— ‘ £ . 4

tCPN tASR
P

VIH= 4
R
ViL—

tRCH  1RSR tAHR task

_— ViH—
W X

ViL—
DQi~DQs  VH™ Ottty
(NPUTS) vy — CHIEHI

toFF
DQ1~DQs  VOH™ \ 7 4 Hi-Z
(OUTPUTS) g — / b))
to

. ViH— P R B R A o 5 o o o
OE SRS L LD ST AL SO

POISOSSESLOSEDLLLK
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MITSUBISHI LSls

M5M417800CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 29)

tRC tRC
1RAS tRP tRAS P

—_ ViH—
RAS ’\ / \ / \

ViL—

tchp tRcD tRSH tCHR

- ViH—
\ /

ViL—

tRAD
»> tASR
tasR | | tRAH  tasc tcaM e

ViH— ROW F{ | COLUMN ROW
Aa~A10 ADDRESS ADDRESS ADDRESS

ViL— Ao~A10 Ao~Ag [ooness

RS
b tRAL tRRH tRsF_. tRHE!

i A
w

ViL—

tozc tcop
DQI~DQs VM~ X Hi-Z
(INPUTS) -
{cAC
taa R tOFF
toLz —
DQi~DQs VYOH— Hi-Z DATA VALID e
(OUTPUTS) v, — ‘
tRAC
" » 10EZ
tbzo . tOEA toop
tORH

— VIH— v vvvyvv.y B
OE R =0:0:o:¢:¢:¢:0:+ .

VIL— R e

Note 29: Early write, delayed write, read write or read modi
Timing requirements and output state are the sal

And in any cycle, tRSA&IRHR should be satisfied not to enter TEST MODE .

fy writa cycle is applicabie instead of read cycle.
me as that of each cycle shown above.
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Fast Page Mode Read Cycle

FAST PAGE MODE 16777216-BIT (2097152-WORD BY B-BIT) DYNAMIC RAM

tRAS trP
—_— ViH— 1
RAS - \ / \
ViL— K
{csH trC tRSH
tCﬂF tRCD tcas tep tcas P toas| |
ViH—
RS \ /N NN
ViL —
tRAD {CPRH
tasr i tasc | |tcaH tasc
, “tRAH_ 1ASC les ‘tCAH' sl lon il ICAH’ 4> {ASR
ROW
~ COLUMN-1 B X AOW
Ao~A10 AEOEEE%S@ QLUMN m aCOLUMNm@ COLUMN-3 ADORESS
tRAL trRCH
tRCS 1 | taRH
tRCH —» +|—<—tncs tRCH petRCS !
_ ViH—
W ?*
ViL—
tozc tozc tozc tcoo
DQi~DQs VH™ 3 Hi-Z Hi-Z
(NPUTS) v —
tcac toF tcAC toFF teac toFF
taa i tan - ta T [T 7
pHefCLZ tez tCLZ,
DQi~DQs YOH— Hi-Z DATA " DATA N pata N
(OUTPUTS) VoL— VALID-1 VALID-2 _ S VALID-3
thac > tcPa tcra '
DZ0 EA »
t . to X {0ez tOEAr {0EZ tOEA.r |ﬂ.t0Ez
tocH OCH 1OCH
__ ViH—
oe i) : 4
ViL— &
‘_.l tozo ! tozo
00D toDD tORH foop
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FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

tRAS trRP

VIH— )

= T D A

tcsH trc K tRSH
tCRP tRCD tcas tcP tcas tcp tcAs
S VIiH— F
o \ [ N/ N
ViL— A
tasR| | tran tasc tasc tasc
R d SARRCIY Sl L foan N tcaH oltasn
~ ROW COLUMN-1 ‘ ROW
Ao~Aio ADDRESS @ acMN COLUMN-2 COLUMN-3 ADDRESS
wes| | tweH WeS| | fwe WCS| | tweH
W e
XD
v £33
Jos, 1OH fos DH DS toH
% [
DQ1~DQs DATA DATA DATA
{(INPUTS) VALID-1 VALID-2 VALID-3
DQ1~DQs  VOH™— H-Z

(QUTPUTS) o, —

I [ T o B B T o L T N B R —— —
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MITSUBISHI LSis

M5M417800CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (20971 52-WORD BY 8-BIT) DYNAMIC RAM

Fast-Page Mode Write Cycle (Delayed Write)

RAS

CAS

Ao~A10

Z|

DQ1~DQe
(INPUTS)

DQ1~DQs

ViL—

tRAS

trp

VIiH— !\

{QUTPUTS) v, —

tosH 1ASH '
terp tRCD tcas 7 " tec i
I0 o tcp fcas
ViH— \ / \ /
ViL—
RWL.
ASR| | tran tasc| | cam tasc| | tcaH towL | TASR
j—b B -] P
ROW COLUMN-1 OSSR ROW
ADDRESS A COLUMN-2
Av~Al0 @ il 4's%%%e % % %Y | ADDRESS

tRcs kRes | ‘

N twp twp
ViL— [

tWeH twcH
" g
tpzc

Lz, tos o DS » or_,

Vie— \ Hi-Z DATA Hi-Z DATA
VALID-1 . VALID-2
ViL—
tolz
e . t?'-z
VoH— Hi-Z L7 Hi-Z j Hi-Z
\'A \
topp tozo




MITSUBISHI LSlIs

M5M417800CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

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

tRAS trp
N ViH—
RAS \ / \
ViL—
tosH tRWL
tcrp trRCD tcas tPRWC
’" N " tcp tcas "
—_ VI~
RS \ /N /
ViL— L
tRAD
“‘ii.. tRAH wscles tcAH tasC tcAH tcwL | 1ASR
\  E—
Ao~Ato ADDRESS COLUMN-1 COLUMN-2 JRA A
A0~A1D | 4 X
tAwD tawp
tRcs * tcwD tfowL
» ! | thCs sle towo
twp twp
— ViH—
" SRR \ \
VL~
tRWD tcPwD
i tDzC
tozc 0% » ok P DS OH
DQi~DQs Vi~ XXRXITRIRR L @{ B R VaLi2 )@
INPUTS _ GOSN A - -
( ) v~ SRS teac 1 toAc
oLz tcLz
DQ1~DQs VOH— Hi-Z DATA HI-Z pata'\ Hi-Z
(OUTPUTS) VoL— IVALID-1 VALID-
tcPa
tooo - tODD \
OEH
foez tozo 1OEA toEz
— ViH=— ’
CE /
ViL—
|| I TN = e bl R -« o



MITSUBISHI LSIs

M5M417800CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

Self Refresh Cycle

—_— ViH—
RAS

ViL—
__ VIH—
CAS

ViL—

VIH—
Ao~A10

ViL—
. ViH=
w

ViL—
Di~DQs  ViH—
INPUT:
(INPUTS) ViL—=
DQi~DQs VOH~

{OUTPUTS) yio—

VIH—
ViL—

_
_

{RP {RASS tRPS
| trrC
, tRPC tcsm tcHs tcrP
fCPN
tasn

tRCH RS

x
-
X
xz
o

"""""""" SRS
SRS HR S

N . Hi-Z




MITSUBISHI LSls

M5M417800CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 16777216-BIT (2097152-WORD BY 8-BIT) DYNAMIC RAM

TEST Mode SET Cycle
trp tRAS tRP

S VIH—
RAS f \ / 3

ViL—

tRPC CSR {CHR tRPC CRP

N VIiH— X
CAS / W

Vi - )

tcPN -
tasr
M
ViH—
ROW
ViL—
tRCH twsA tWHR

— ViH=—
w

ViL— ) 7

- b AN
pQi~DQs VM OSHRKLLEX
(INPUTS) ViL— Co?
torFF
‘DQi~DQs  VOH™ \ Hi-Z
(OUTPUTS) v, — /
10EZ

i ViH— PP o
OE aapesatetaled

ViL— LTy

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