MITSUBISHI LSIis

M5M417805CJ,TP-5,-6,-7,
-58 -GS 78

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

DESCRIPTION

This is a family of 2097152-word by 8-bit dynamic RAMs with
Hyper page mode fuction, 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-weil
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 densitles. Self refresh current is low enough for
battery back-up application.

FEATURES
FAS | TAY |Address| OF Cycle m
Type name | %55t | *5e° | "ime. | ‘ime | ume | “ton
(max.ne) { (max.ns)| (max.ns}{ (max.ne) | (min.na) | (yp.mW)
MEM417806CXX-5,-858 | 50 13 25 13 90 655
MBM417805CXX-6,65| 60 15 30 15 110 540
M5M417806CXX-7,-78| 70 20 35 20 130 | 475
XX=J, TP
eStandard 28 pin SOJ,28 pin TSOP
*Single 5V+10% supply
eLow stand-by power dissipation
5_5mw (Max) ................. cMos lfput m
1MW (Max)® overeemeesereneresennees CMOS Input levei
eQOperating power dissipation
M5EM417805C XX-5,-58 rrereeeerererranercccenannnnnes BOOMW (Max)
M5M417805C XX-6,-65 - - 660mW (Max)
M5M417805CXX-7,-7S 580mW (Max)
eSelf refresh capabllity *
Solf rofresSh CUIMENT ««oxccsrecrrermeiinnieieen 200 u A(Max)

sHyper page mode (1024-column random access), Read-modify-
write, RAS-only refresh, TAS before RAS refresh, Hidden refresh
capabilities.
Early-write mode, OF and W to control output buffer iImpedance
oAll Inputs, outputs TTL compatible and low capacitance
02048 refrash cycles every 32ms (Ao~A10)
* : Applicable to self refresh version (M5M417805CJ,TP-5S,-6S,
-7S :option} only

APPLICATION

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

PIN DESCRIPTION

Pin name Function
Ao~A10 Address Inputs
DQi1~DQe | Data inputs / outputs
BAS Row address strobe input
| TAE Column address strobe input
w Write control input
TE Output enable input
Vee Power supply {+5V)
Vss Ground (0V)

PIN CONFIGURATION (TOP VIEW)

Vee

Outline 26P3N-C {400mil TSOP)
NC: NO CONNECTION
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pRELIMINARY M5M417805CJ,TP-5,-6,-7,-55,-6S,-7S

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

FUNCTION

In addition to Hyper Page Mode, normal read, write and read- of other functions,e.g., RAS-only refresh,and delayed-write. The
maodify-write operations the M5M417805CJ, TP provides a number input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation Refresh | Remark
ms | om | w BE | adecues | SSMmn | input | Output
Read ACT ACT NAC ACT APD APD OPN VLD YES Hyper
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-modity-write ACT | ACT | ACT ACT | APD | APD | VLD VLD YES
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
TAS before BAS 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
r - . . .
i Vec (5V)
COLUMN ADDRESS
STROBE INPUT TAS *] cLOCK GENERATOR Vas (V)
ROW ADDRESS HAS » CIRCUIT
STROBE INPUT i
WRITE CONTROL l_,"‘:)———j‘—j
INPUT w —L
F
COLUMN DECODER = é
(Ao e § g oQs
Ar § e ! Dgz
A2 SENSE REFRESH DQs
As AMPLIFIER & 1 /0 CONTROL | ] 4 DQ« | paTaA
A4 § L DQs { INPUTS / OUTPUTS
ADDRESS INPUTS { As Sy 3 ggﬁ
As § MEMORY CELL e § DQ:
A7 E (16777216 BITS) 53
As
Ao
OUTPUT ENABLE
LNO JOE NpuT
_— - - . - J
MITSUBISHI

ELECTRIC 4-195



MITSUBISHI LSis

M5M417805CJ,TP-5,-6,-7,-5S5,-6S,-7S

iy
@
¥

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —1~7 v
Vi Input voltage With respect to Vss —1~7 Vv
Vo Cutput voltage -1~7 v
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mwW
Topr Operaling temperature 0~70 T
Tsyg Storage temperature —-65~150 T

RECOMMENDED OPERATING CONDITIONS (Ta=0~707, unless otherwise noted) (Note 1)
Symbol Parameter Min ‘;mor“n’ Max Unit
Vece Supply voltage 4.5 5.0 5.5 \
Vss Supply voltage 0 0 0 \'
ViH High-level input voltage, all inputs 2.4 5.5 3
ViL Low-level input voltage, all inputs —1.0** 0.8 v
Note 1 : All voltage vaiues are with respect to Vss.
o : ViL(min) is —2.0V when undershoot width is leas than 25ns.{ Undershoot width ls with respect to Vss.)
ELECTRICAL CHARACTERISTICS (Ta=0~70T, Vcc= 5V110%, Vss=0V, unless otherwise noted) {Note 2)

Symbol Parameter Test conditions Min I.-lrr;\‘l:s Wiax Unit
VOoH High-level output voltage loH = ~5mA 2.4 Vee \
VoL Low-lavel output voltage loL = 4.2mA 0 0.4 v
loz Off-state output current Q floating, OVSVourS5.5V -10 10 KA
1 Input current OV & VIN & +8.5V, Other inputs pins=0V | —10 10 pA

Average supply current M5M417605C-5,-58 | MAE, TAS cycling 145
lccravy | from Vee M5M417805C-8,-85 | tRc=twe=min. 120 mA
operating (Note 3,4,5) | MsM417805C-7.-7S | output open 105
! | RAS= CAS =ViH, output open 2
lec2 Supply current from Vcc , stand-by (Note 8) RS- TAE2Vce—0.2V. output open 05 mA
Average supply current M5M417805C-5,-55 | RAX cyciing, TAS= Vin 145
lccaavy | from Vcc,RAS only M5M417805C-6,-88 | tRc=min. 120 mA
refrash mode  (Note 3,5)| M5Mm417805C-7,-75 | output open 105
Average supply current M5M417805C-5,-58 | MAS=ViL, TAS cycling 140
Iccaavy | from Vee Hyper Page M5M417805C-8,-68 | tHPc=min, 115 mA
Mode (Note 3,4,5) M5M417805C-7.-7S output open 90
m/)::a :csupply current M5M417805C-5,-58 | TAS before FAS refresh cycling 145
lcce (Av) M5M417805C-6.-68 | tRcamin. 120 mA
?—n‘&gﬁg ofore RAS '(‘R:'{;‘{_Sﬁ,s) M5M417805C-7,-78 | Qutput open 105
Note 2: Current flowing into an IC ia positive, out is negative.
3: [CC1 (AV), ICC3 (AV) ,ICC4 (AV) , and ICCS (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: IcCt (AV) and ICC4 (Av) are dependent on output loading. Specified values are obtained with the output open.
5: Under condition of column addrees being changed once of less while RAS=VIL and TAB=ViK.
CAPACITANCE (Ta=0~70C , Vcc = 5V 10%, Vss=0V, uniess otherwise noted)
Limits Unit

Symbol Parameter Test conditions Min | Typ | Max
CiA) Input capacitance, address inputs ViaVss 5 pF
Ci (CLk) Input capacitance, clock inputs f=1MHZ 7 pF
Ciro input/Output capacitance, data ports Vi=26mVrms 8 pF

* MITSUBISHI
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M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

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

SWITCHING CHARACTERISTICS (Ta=0~707TC , Vcc = 5V 10%, Vss=0V, unless otherwise noted , see notes 6,14,15)

Limits
Symbol Parameter MSM4 17808C-5,-55 | MSM417805C-6.-65 | MsM417805C-7.75 Unit
Min | Max | Min | Max | Min | Max |
fcac Access time from TAS (Note 7,8) 13 15 20 ns
tRAC Accass time from FAS (Note 7,9) 50 60 70 ns
taa Column address access time (Note 7,10) 25 30 35 ns
tCPA Access time from TAS precharge (Note 7,11) 30 35 40 ns
toeA Access time from OF (Note 7) 13 15 20 ns
toHC Qutput hold time from TAS high (Note 13) 5 5 5 ns
toHR Output hokd time from F&S high (Note 13)| 5 5 5 ns
teLz Output low Impedance time from TAS low {Note 7) 5 5 5 ns
toez Output disable time after OE high {Note 12) 13 15 20 ns
twez Output disable time after WE high (Note 12) 13 15 20 ns
tOFF Output disable time after TAS high (Note 12,13) 13 15 20 ns
tREZ Output disable time after RAS high (Note 12,13) 13 15 20 ns
tDOH Qutput hold time from TAS low 5 5 5 ns
Note 6:An Initial pauss of 500 4 s is required after power-up followed by a minimum of eight initialization AT cycles. The initialization cycles should be done

either by &S -only refresh cycles or by TAE before HAS refresh cycles only.
Note the NAE may be cycled during the initial pause . And any 8 RAS or RAB/CAE cycles are required after prolonged pericds(greater than 32 ms) of
FXS inactivity before proper device operation is achieved.
After the initialization cycles, RS should be kept either higher than ViH (min) or lower than ViL (max) except FAE transition time.
7:Measured with a load circuit equivalent 1o 100pF.
The reference levels for measuring of output signals are 2,0V(VOH) and 0.8V(VoL).
8:Assumaes that tRCD ZtRCD(max) and tasc Ztascimax) and tcP& teP(max).
8:Assumes thal tRCOSIRCD(max) and tRADSTRAD(max). f tRCD or tRAD is greater than the maximum recommended value shown in this table, tRAC
will increase by amount that tRCD exceeds the value shown.
10:Assumes that tRADZ tRAD(max) and tASC StASC(max).
11:Assumes that tCP StcP(max) and tASC&tASC{max).
12:10EZ (max) ,twEZ(max) ,tOFF(max) and tREZ(max)defines the time at which the output achieves the high impedance state (10UTS | £10uA | )and is
not reference to VOH(min) or VoL(max).
13:0utput is disabled after both KAT and TAE go to high.

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cycles)
(Ta=0~70C, Vcc = 5V £10%, Vss=0V, unless otherwise noted, See notes 14,15)

Limits
Symbol Parameter MS5M417808C-5,-55 | M5M417805C-6.-65 | MSM417805C.7.-78 Unit
Min Max Min Max Min Max
tREF Refresh cycle time 32 a2 32 ms
tre RAS high pulse width 30 40 50 ns
trco Delay time, FAS low to TAS low (Note16) | 18 32 20 38 20 42 ns
tcAp Delay time, TAS high to RAS low 5 5 5 ns
tRPC Delay time, RAS high to TAS low 0 1] 0 ns
tepN TAS high pulse width 8 10 13 ns
RAD Column address delay time trom FAS low (Note17) | 13 25 15 30 15 35 ns
WsR Row address setup time before HAS low 0 0 0 ns
tasc Column address setup time before TAS low {Note18) 0 10 [V} 13 0 13 ns
tRAH Row address hold time after FAS low 8 10 10 ns
{CAH Column address hold time after TAS low 8 10 10 ns
tozc Delay time, data to TAS low (Note19) 0 0 0 ns
nzo Delay time, data o OF low (Note19) 0 0 0 ns
tROD Delay time, FAS high to data (Note20) | 13 15 20 ns
tcop Delay time, TAS high to data (Note20) | 13 15 20 ns
too Delay time, OF high to data (Note20) | 13 15 20 ns
tr Transition time {Note21) 1 50 1 50 1 50 ns

Note 14:The timing requirements are assumed tT =2ns.
15:VIH(min} and ViL{max) are reference levels for measuring timing of input signals.
16:1RCD(max) is specified as a reference point only. If tRCD is less than tACD(max), access time is tRAC. If tRCD is greater than tRCD(max), access time
is controlied exclusively by tCAC or tAA.
17:\RAD(max) is specified as a reference point only. If tRAD & tRAD(max) and tASC & tasc(max), access time is controlied exclusivaly by tAA.
18:1AsC{max) is specified as a reference point only. IftRCD & tRCD(max) and tASC & tASC(max), access time is controlled exclusively by tCAC.
19:Either tDzC or D20 must be satisfied.
20:Either tRDD or tCOD or tODD must be satisfied.
2117 is measured between VIH(min) and VIL(max).
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Lo IANARY M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 16777218-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter MSM417805C-5,-58 | MEMA17805C-8,-85 | MBM417805C-7,-78 Unit
Min Max Min | Max Min Max
1RC Read cycle time 80 110 130 ns
1RAS RAS low pulse width 50 10000 60 | 10000 70 | 10000 ns
tcas TAS low puise width 8 | 10000 10 | 10000| 13 | 10000 ns
tCSH TAS hold time after RAS low 40 48 55 ns
tRSH RAS hold time after TAS low 13 15 20 ns
tRes Read Setup time before TAS low 0 0 0 ns
tRCH Read hold time after TAS high {Note 22) 0 0 0 ns
tRRH Read hold time after RAS high (Note 22) 0 0 0 ns
tRAL Column address to FAS hold time 25 30 35 ns
tCAL Column address to TAS hoid time 13 18 23 ns
tORH RAS hold time after OF low 13 15 20 ns
tocH TAZE hold time after OF low 13 15 20 ns
Note 22: Either tRcH or tARH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M4 17805C-5,-55 | M5M417806C-8,6S | MBM417806C-7,-78 Unit
Min Max Min Max Min | Max
twe Write cycle time 90 110 130 ns
tRAS HAS iow pulse width 50 | 10000 60 | 10000 70 [ 10000 ns
tcas TAS iow pulse width - 8 | 10000 10 | 10000 13 | 10000 ng
tCSH TAS hold time after FAS low 40 48 55 ns
{RSH RAS hoid time after TAS low 13 15 20 ns
twes Write setup time before TAS low (Note 24) 1] 0 0 ns
WCH Write hold time after TAS low 8 10 13 ns
fewl CAS hold time after W low 8 10 13 ns
tAWL RAS hold time atter W low 8 10 13 ns
twp Write pulse width 8 10 13 ns
tos Data setup time befora TAS low or W low 0 0 0 ns
toH Data hold time after TAS low or W low 8 10 13 ns
Read-Wrhe and Read-ModiIfy-Write Cycles
Limits
Symbol Parameter MBM417805C-5,-55 | M5M417805C-8.65 | MBMA17808C-7,-78 Unit
Min Max Min Max Min Max
tRWC Read write/read modify write cycle time (Note23) | 109 133 161 ns
tRAS BAS low pulse width 75 10000 | 89 [10000| 107 | 10000 ns
tCAs TAS low pulse width 38 | 10000 44 | 10000 57 | 10000 ns
tCsH CTAS hold time after RAS low 70 82 99 ns
tRSH RAS hold time after TAS low 38 44 57 ns
RCS Read setup time before TAS low 0 0 ns
tcwo Delay time, TAS low to W low (Note24) | 28 32 42 ns
tRWD Delay time, RAS low to W low (Note24) | 65 77 82 ns
tAWD Delay time, address to W low {Note24) 40 47 57 ns
{OEH BEF hold time atter W low 13 15 20 ns

Note 23:tRWC is specified as IRWC(min)=tRAC(max)+toDD(min)+tAWL(min)+tRP(min)+4tT,

24: twes, 1CWD,tRWD and tAwD and,tcPwD are specified as reference points only. If tWCS&tWCS(min) the cycle is an early write cycle and the DQ pins
will remain high impadance throughout the entire cycle. If towpZtcwp(min), tRWOZ tRWD (min), tAWD tawD(min) and tCPWD &tcPwD(min) (for
hyper 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 TAB or OE goes back to VIH ) is indeterminate.

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

Hyper page Mode Cycle
(Read, Early Write, Read-Write, Read-Modity-Write Cycle, Read Write Mix Cycle, Hi-Z control by OF or W) (Note 25)
Limits
Symbol Parameter MSMA17806C-6,38 | MEMA17806C-6,-85 | MEMA417808C-7,-78 Unit
Min Max Min Max Min Max
tHPC Hyper page mode read/write cycle time (Note26) | 29 25 30 ns
tHPRWC Hyper Page Mode read write / read modify write cycle time 57 66 79 ns
tRAS HAS low pulse width for read or write cycle (Note27)( 65 [100000| 77 |100000| S2 |100000 ns
tcp TAS high pulse width (Note28) 8 13 10 16 13 16 ns
tCPAH FAS hold ime after TAS precharge 28 33 38 ns
tcPwD Delay time, TAS precharge to W low {Note24)| 43 50 60 ns
ICHOL Hold time to maintain the data Hi-Z until TAS access 7 7 7 ns
toePE OE Pulse Width (Hi-Z control) 7 7 7 ns
tWPE W Puigse Width (HI-Z control) 7 7 7 ns
tHewD Delay time, TAS low 1o W low_after read 28 32 42 ns
tHAWD Delay time, Address 1o W low after read 40 47 57 ns
tHPWD Delay time, TAS precharge to W low after read 43 50 60 ns
tHCOD Delay time, TAS low to OF high after read 13 15 20 ns
tHaoD Delay time, Address to GE high after read 25 30 35 ns
tHPOD Delay time, TAS precharge to OF high after read 28 a3 38 ns
Note 25: All previously specified timing requirements and switching ch ristics are applicable to their respective Hyper page mode cycie.
26: tHrc(min) ls specified in the case of read-only and early write-only In Hyper Page Mode.
27: tRAS(min) is specified as two cycles of TAS input are performed.
28: iIcp(max) is spacified as a reference point only.
TAS before RAB Refresh Cycle (Note 29)
Limits
Symbol Parameter M5M417805C-5,-55 | MBM417805C-6,-65 | MEM417808C-7,-78 Unit
Min Max Min Max Min Max
tcsR CAS setup time before RAS low 5 5 5 ns
{CHR TAS hold time after BAS low 10 10 15 ns
tcas TAS low puise width 17 17 2 ns
tRSA Read setup time before FAS low 5 5 5 ns
tRHA Read hold time after RAE low 10 10 15 ns
Note 29: Eight or more TAE before RAB cycles instead of eight FAT cycles are r y for proper operation of TAB before FAT refresh mode.
Hidden Refresh Cycle (Note 30)
Limits
Symbol Parameter M5M417805C-5,-65 | MEM417808C-6,-85 | MEM417806C-7,-75 Unit
Min Max Min Max | Min Max
tRSR Read setup time before AAS low 5 5 5 ns
tRHR Read hold time after RAS low 10 10 15 ns
Note 30: Read, sarly write, delayed write, read write or read-modify-write cycle is applicable to hidden refresh cycle. In all cases tRSR and tRHR should be

satisfied.
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HYPER PAGE MODE 16777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

SELF REFRESH SPECIFICATIONS

Sell refresh devices are denoted by "S™ after speed item, like -55/-6S/-7S. The other characteristics and requirements than the
below are same as normal devices.

ELECTRICAL CHARACTERISTICS (Ta=0~70C , Vcc=5V110%, Vss=0V, unless otherwise noted) (Note 2)

" Limits
Symbol Parameter Test conditions Vin Typ Max Unit

TAS before RAS refresh cycling
or AAS cycling & TAS 0.2V

OF & WEs0.2V
Average supply current or OF & WE & Vcc-0.2V 500 A
from Vcc Ao~A1050.2V H
Icca av) Slow - Refresh cycle M5M417805C (S) of Ao ~A10 &Vce-0.2V
(note 6) tREF=128ms (2048 cycies)
output ~ OPEN

tRAg=tRASMIN. ~1 4§

Average supply current

Icce (avy* 'Srg;?-vF::fresh cycle M5M417805C (S) m;‘cfgpéb?'zv 200 uA
(note 6)
TIMING REQUIREMENTS (Ta=0~70C, Vcem=5Vt 10%, Vas=0V, unless otherwise noted See noles 14,15)
Limits
Symbol Parameter M5M4 17805C-5S MSM4 1 7B0SC-8S M&M417805C-78 Unit
Min Max Min Max Min Max

tRASS Self Refresh RAS low pulse width 100 100 100 U8
tAPS Self Refresh  RAS high precharge time 90 110 130 ns
IcHs Selt Refresh RAS hold time -50 —50 -50 ns
RSR Aead setup time before FAS low 10 10 10 ns
tRHA Read hold time after RAS low 10 10 15 ng

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

The last / first full refresh cycles (2K) must be made within tns / tsn before / after self retresh, on the condition of tNsS32ms and tsnS
32 ms.

NS tsN
-------------- MTT—TIT1 Self afash poricd M=
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<2K/32me> <2K/32ms >

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

tNs tsN
m m M | Selt refresh period M m
BURST REFRESH BURST REFRESH
<2K/32ms> <2K/32ms>

x MITSUBISHI
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HYPER PAGE MODE 168777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

TEST Mode SET Cycle (Note31)

Limits
Symbol Parameter MSM417805C-5,-53 | M5M417808C-6,-65 | M5M417805C-7,-75 Unit
Min Max Min Max Min Max
twsR W setup time before FAS low 10 10 10 ns
tWHR W hold time after RAS low 10 10 15 ns

Note 31:The test mode function is initiated by a W and TAS before FAS cycle ( WCBR cycle ) as specified in timing diagram.

The tesi mode function is terminated by either aTAS before RAE refresh cycle { CBR refresh cycle ) or a FAS 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, 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 2-bits memoary 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 1est mode operation, only WCBR cycle can be used to perform refresh.
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M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

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

Timing Diagrams (Note 32)

Read Cycle
tRC
tRAS P N
ViH— 1\
FAS ViL— le e | \
tosH
1CRP trRCO {R8H
Yors {CAP
Vin—
ViL—
tRAD - RAL
tCAL
tASR tRAH tASR
o 'E&. TN e
Ao~A1o Vin= ROW COLUMN AOW
Vi ADDRESS ADDRESS ADDRESS
1
RCS o tmam
> tRCH
VIH—
w ViL—
tozc tcDDy ,
DQ1~DQs Vin— HI-Z
(INPUTS) ViL—
1REZ | |twez
. “’u:c ’ torE
toHR touc
DQ1~DQs VOoH— Hi-Z Hi-Z
OUTPUTS) VoL DATA VALID —
tRAC
tozo fol _toEz
tocH jobd
Vin— 00020t e 020262 e %% %, 50505000
ORISR DO
GF viL— XSSOSR RSSKA RXOCXRX KKK
tORH
Indicates the don' care input.
Note 32 ViH(min)& VINSViH(max) or ViL{min) SVIN S ViL(max)
% Inicatesthe el s,
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Early Write Cycle

twe
{RAS . tRP
ViH— 1
ViL— tapc
tcsH
tcrP tRCD tRSH
cAs 4 tCRP
Vin— i
oS \
ViL—
tAsR
U usctJ LN [«
- SEEEErv-rre—
oA Vin AOW COLUMN ROW
10 Vi— ADDRESS ADDRESS ADDRESS
1 1
tWCH
VIH~
w ViL—-
toH
DQ1~DQs VM-
(INPUTS) Vil DATA VALID
DQi~DQs  VOH— Hi-Z

(OUTPUTS) VolL—

R 9.0.9.9.0.9.9.0.0.9.v.0.V.9.9.90990.9"
oe RS
L. 9. 0.90.0.0.0.0.0.9.4.0.9.0.0.0.0.0.9.0.0.0.1
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Detay d Write Cycle

twe
tRAS tRP

ViH~
s \ (I

ViL— [ trPe

{CsH »
tcRP
1RO » 1RsH 1cRe
e——fcas
ViH— [
Vi~ ‘
A B asches tcAH

Vin— ROW COLUMN

Ao~A10 Vie @ ADDRESS ADDRESS
1

ViN—

w ViL—
tweH
~| e AN AARAAANRAAMAN =
I o5 S s ai:
(INPUTS) Vii— SOOI
tcLz

DQ1~DQe Von— Hi-Z Hi-Z
(OQUTPUTS)  yoL— I

4 - 204 ELECTRIC



PREL\M‘NA;RY ‘,

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

MITSUBISHI LSls

M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

Read-Write, Read-Modify-Write Cycle

Ao~A1o

DQi1~DQs
(INPUTS)

DQ1~DQs
(OUTPUTS)

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL-—-

ViH—
ViL—

Rwc

RAS

tRP

tcsH

tRpC

{RcD

{RSH

tcApP

fcas

]

{CRP

fcan

ROW
ADDRESS

tACS

COLUMN
ADDRESS

fAwp

fcwb

1RWO

————»

tozc

Hi-Z

Hi-Z

{cac

tcwz

DATA

tos

ROW
ADDRESS

toH

DATA VALID

Hi-Z

VALIDJ

KKK

RXXZIIIIXLLTRXXLL S
0070000 %0 %% % % % % e e e e

.0’0 .00

Py
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MITSUBISHI LSis

‘M\N AR M5M41 78°5CJ,TP-5,-6,-7,-53,-65,-7S
REL il
B HYPER PAGE MODE 167772168-BIT ( 2087152-WORD BY 8-BIT ) DYNAMIC RAM
Hyper Page Mode Read Cycle
tRAS tRP
Vik— Y ,
RAS ViL—
1CSH N tHPC tRSH
CRP tRCD tcas 1| tep Il fcas tcp cAS
Vi 3 o
H—
w N1\ '
tRAD tcPAH
SR | | tRaH schesl letcAr {CAH lﬁ_c‘ tCAH tASR
g oo ey ||
Ao~A v oW COLUMN-1 COLUMN-2 COLUMN-3 N | How
0 10 Vit— DDRES: - " ADDRESS
tRCS I tRAL tRRH
tcAL 1CAL AL ’—;Im"
w ViH—
ViL—
IWEZ
tozc tROD 4
tcDD
DQi1~DQe ViH— m Hi-Z
(INPUTS) ViL— tcAC tCAC REZ
WA A —] A tOHA
 —1OFF
) tc . IDON'_ - EHF‘ oG
DQi~DQs  VOH— Hi-Z DATA \ DATA DATA
(OUTPUTS)  yoL— VALID-1 / VALID-2 VALID-3
{CPA tcPA
toEz
OF
tooD
MITSUBISHI
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MITSUBISHI LSls

E,L\M‘NARY ” M5M417805CJ,TP-5,-6,-7,-55,-6S,-7S

PR

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

Hyper Page Mode Early Write Cycle

tRAS AP
ViH— '\ ‘
ViL—-
tcsH tHpc tRSH
tcy tACD ole_fCAS tep tcas tcp tcas tCRP
ViH— \
CAS ViL— \ ? h
L {CAL R L {cAL
SR tRAH tasc {CAH tasc | | tcan tasc tCAH {tASR
[ re—1 d
ViH—
Ao~A1o ROW R y y ROW
ViL— ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
L 1 e —
tWCH twes tWCH twes tweH
V —
w H
ViL—
tOH DS toH tDs toH

DQ1~DQs Vi~
(NPUTS)

DATA DATA DATA
VALID-1 VALID-2 VALID-3

DQ1~DQs  VoH— Hi-Zz
(OUTPUTS)  voL—

VIH—
ViL—
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MITSUBISHI LSIs

oREL IMVIEN AR\' M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

HYPER PAGE MODE 18777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

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

tRAS AP
ViH— 1 ’
ViL— \
tCsH wi
te e tRCD icas . {HPRWC f:”
ICP o je—1CAS
W \ \ /
ViL—
{RAD »
Wsh | |JRA s fes] fetcAH 'Ar.,s_c, tcAH tewe Miash
Vin= ROW COLUMN-1 COLUMN-2 ROW
Ao~A10 Vi— ADDRESS ADDRESS
1
tawp N tAwD
tRes tcwo tOWL] |incs — tcwp
Myl twe
ViH— \
w Vie—
|
tAWD tCPWD
tozc ton__g|tozc toH
tos al al
I tos = |
DQi~DQe  VHH— Hi-2 DATA 3 Hi-Z DATA
- VALID-1 VALID-2
(INPUTS) ViL teac oac
1A tAA
»
tcu-lt— tciz
DQ1~DQs  VOH— Hi-Z uu\- Hi-Z oATA Hi-Z
(OUTPUTS)  yoL— vauo-1 f o
tRAC ol 1000 CPA 1000
tozo tOEH
10EZ EAV > toEZ
—_ NN\ A AR A A S
oE Vi ERARHRAHHKN)
Vie— SOOI KA
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pRELIMINARY

s

MITSUBISH! LSIs

M5M417805CJ,TP-5,-6,-7,-55,-6S,-7S

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

Hyper Page Mode Mix Cycle (1)

Ao~An

0Q1~DQs
(INPUTS)

DQ1~DQs
(OUTPUTS)

Vin—
ViL—

ViH—
ViL—

ViH=~
ViL—

ViH—
ViL—

ViH—
ViL—

VOH—
VoL—

ViH—
ViL—

{RAS tRP
_—ﬁ tRWL
\ tCRP\—
tCSH tHpPC (W tHPRWC
tchp tACD tcAs tcp tcas | |ter tcas
\ , \ \ tcwi l
fCAL L CAL tcwo
1L/ B
__toze s {DH toz¢] tos e
DATA DATA

tcAC VALID-2 A VALID-3
| ™
A tCAC
"
oLz WEZ tciz

L —
HI-Z DATA DATA
VALID-1 VALIO-3
tcpa
tozo toEA | tOEZ tOEH
tooD topo
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MITSUBISHI LSIs

pRELIMIN ARY M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S
o - HYPER PAGE MODE 16777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM
Hyper Page Mode Mix Cycle (2)
— ViH—
ViL—

Vin— \ t !
TAS ViL— / \
icp 1CAS
tasc tCAH tasc tcAH
Ao~Aro0 :'““ %y col COLUMN-2 COLUMN-3
=
tcaL fcaL ! !
|
twes tweH
W Vin— s /
Vie— tHCWD N
THAWD R
iDH
tHPWD 1| tos tozc
DQi~DQs  ViH— Hi-Z DATA HI-Z
(NPUTS)  y,_ toac VALID-2 ronc
1AM ta
IcPA ez IcPA
v - HI-Z e
DQ1~DQs  VOH~ 7/ 7 DATA X DATA
(OUTPUTS) VoL~ A/A/ ) VALID-1 VALID-3
tHCOD 1oEA
{HAGD £2 tozc
tooo
ViH— tHPOD \
SE ViL— A
MITSUBISHI
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MITSUBISHI LSis

M5M417805CJ,TP-5,-6,-7,-55,-6S,-7S

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

Hyper Page Mode Read Cycle ( HI-Z control by OF )

tRAS tap
ViH—
ViL— \
tC8H tHPC tRSH
tc tRCD tcAs cP , . tcAs | tep tcAS tcRP
ViH— ’
ViL— \ \ \
tRAD tCPRH
tAsSR
us_ri sc ‘_J tCAH tCAH C tCAH
ViH—
ROW i ] ] ™ Row
Ao~A10 Vil— %DRES COLUMN-1 COLUMN-2 COLUMN-3 a ADDRESS
1
tRAL tRRH N
1, IRcs
> tRCH
Vin—
w ViL—
twez
. tozc
ROD
tcDD
DQ1~DQe Vik— Hi-Z
INP -
(INPUTS) viL teAC 1CAC 1CAC ez
A taa taa N foHR
o towz ——
_.piniﬂq. 1o
DQ1~DQs  Vor— Hi-Z DATA DATA pata Y Hi-Z DATA
{OUTPUTS)  yg VALID-1 T\ vAuD-1 VALID-2 VALID-3
L 10E2 tcPA cPa
tcHoL >
fOCH L_loez
bl tOEZ
- I AN
viL—
tOEPE le-{OEPE |n—- tooo
z MITSUBISHI
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MITSUBISHI LSls

M5M417805CJ,TP-5,-6,~7,-55,-6S,-7S

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

Hyper Page Mode Read Cycle ( HI-Z control by W)

tRas tap
ViH— 1
RS ViL— \ \_
tcsH tupc tRSH
tcap tRcD tcas tcp fcas tep tcas tcRP
Vin— \ , \ ’
CAS ViL— ?
tRAD JteprH
" tAsR
ush | Ltaan ol ol Jotoan usc,| | toan tge | [toan
VIH— ROW s [ Row
R < R
Ao~Ato Vi @ DDRES: COLUMN-1 KK coLumn-2 COLIUMN-G ADDRESS
L 1 r LI
tRAL tRAH |
1,_tRCS tRCH
¥ {RCS tRCH
ViH—
’ Y
ViL—
tWEZ
tWPE
10z | tROD
tcoD
DQ1~DQs  ViH— Hi-Z
(INPUTS) ViL— tcAc fcac tcAC \REZ
tAA 1AA R tAn tonA
tOFF )
_.lc tDOH twez  |tcLz ore >
DO1~DQs  Von— Hi-Z DATA DATA HI-Z DATA
(OUTPUTS) VoL— VALID-1 VALID-2 VALID-3
tRAC {cPA cPA
tozo toEA
o
toCH 1F2
ViH—
OF
ViL—
topp
* MITSUBISHI
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MITSUBISHI LSis

iRRY M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S
pREin\‘ﬁ‘ﬁ\‘ N ] 9,= 1, ’ ’
o HYPER PAGE MODE 16777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM
HAS-only Refresh Cycle
tRe
tRAS N tRP
vie- T ¥
FRS ViL— \ \
tRPC
{CRP tcap
S ViH~
ViL—
tASR tRAH tAsR
ViH— 0 ROW
Ao~Ai Vi~ 4 0% %%, ADDRESS
ViH—
w ViL—

DQ1~DQs ViH—
(INPUTS) ViL—

DQi~DQs  VoH- Hi-z
{OUTPUTS) Vou—

ViK—
ViL—

x MITSUBISHI
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MITSUBISHI LSis

MINARY  M5M417805CJ,TP-5,-6,-7,-55,-65,-7

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

TAB before RAT Refresh Cycle, Siow Refresh Cycle

tRC ﬁ {RC
tRP | {RAS tRAS tRP
ViH— \
ViL— / [ L——
tRPC  1CSR {CHR tAPC  tcsA tCHR AL tcap
ViH— /
ViL— \
—» tcPN
| {ASR
ViH— ROW COLUMN
Ao~A10 Vil DRESSMA ADDRESS
fRCH  tASR tRSA
ViH— T | YR DR 00 TRXRKRIRX KRR REKTRX
w VT B *¢ . +-6. ¢ 4. +-¢ . ¢. AL . 4.4.0.0.¢.4.0.¢.4.6.¢ 4.
~ VIH— I I I I K DRI I I I IR
DQ1~DQs 000020 %0 %0 e 0t e %0 0 e te 20 X 000 %0 Y e 00 %4 20 e 2a 2 % e e 2o ¥
(INPUTS) ViL— 90%0%0%%2%6%4%%%% 9aY0%0%00%0%0 %0606 % % Y
toFF
DQi~DQs  VoH— Hi-Z
(OUTPUTS)  voL—- 4 5
ViH—
OF
NiL—
MITSUBISHI
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MITSUBISHI LSls
PREL\N\\NARY M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

e

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

Hidden Refresh Cycle (Read) (Note 33)

tRC . e X
< tRAS e 1RAS » tRP
Vi ——-\ )::‘
RAS ViL— \ [ \
teR tRCD K tR8H R tcHR
Viu— 1
ViL— \
tRAD
tas
sk ol R TPAH,, 1ASC toan r”
Vi COLUMN o
Ao~Ato ViL— ADDRESS ADDRESS
1
RCS
| tRAL R RSA | |tAHR
Vin—
w ViL—
D2C tcop
tADD
DQ1~DQs VM~ Hi-Z
(INPUTS) ViL— m
tcac R
L {OFF
ez tone
DQi1~DQe  VoH— Hi-Z 1[- Hi-Z
(OUTPUTS) voL- DATA VALID
tRAC
tozo tOEA
RH
oE ViH—
ViL—

Note 33: Early write, delayed write, read write or read madify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
in all cases tRSR and 1RHA should be satisfied.
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MITSUBISHI LSis

M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

pRELIMINA RY

HYPER PAGE MODE 18777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

Self Refresh Cycle

RPS

[

tASR

tRP

tAPC

tcsr

tceN

ER

/

ViH—
ViL—

Vin—
ViL—

J+

IS
r
v’"’.A
2 o=
38 s
S %l
2 20808
olele
DX
T el
R/ X X
Pole! Tolel
ede %%
2505 ol
%% P55
PCIC M P
Leded L03ed
e %%
% P35S
PO el
P PO
&5 el
Pale? ote?
Pole! o5
el ofole N
OO PO h
fede lele hy
DO PO X
el el
OO P
Fote? b9
e XX
P95 ool
vQCQA ..’0’.;
v..’, X X
Legel Leded
P50 e
.00000 PO
PO
olede
P
%%
DS
554
wlede
P05
otede
b5
%
HOSS
, o
, N 8
. i, Ny
I
]
L L z L 5 3
> > > > > >
36 §e
o o o W
< [ [l =
] 52 &2
b-] as< at

ViH—
ViL—
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MITSUBISHI LSis

pREL\N\\NABY” M5M417805CJ,TP-5,-6,-7,-5S,-6S,-7S

4
1o tavad SE
. 1 CRE FRDE
S yeate it bt

e 1

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

TEST Mode SET Cycle

tRP tRAS tRP
ViH—
ViL—
tRPC,
tesh fCHR tRPC (CRPL_
> _._"_
Vin-
ViL—
CPN
tAsR
Ac~A Vin— ROW
a~A10 x
ViL— ADDRESS
tRCH twsr tWHR
ViH—
w
ViL—
DQi~DQs  ViH—
(INPUTS) ViL—
fOFF
DQ1~DQe  VoH— Hi-Z
(OUTPUTS) yoL— /
VIiH—~
OF
ViL—

Note 34: This cycle can be used for initialized cycle after power-up , however entried into Test Mode.
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