MITSUBISHI LSis

M5M417800AJ,TP-6,-7,-6S,-7S

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

DESCRIPTION
This is a family of 2097152-word by 8-bit dynamic RAMS, PIN CONFIGURATION (TOP VIEW)
fabricated with the high performance CMOS process.and is ideal -
for large-capacity memory systems where high speed, low power (5V) vee [0 28] Vss (0V)
dissipation, and low costs are essential. DQ1 [2] DQe
The use of double-layer aluminum process olomblnded wltlh N 'Plﬁré D2 3] %) DQ7 RII:?TUATSI
triple-well CMOS technology and a single-transistor dynamic D [ %) DQs
storage stacked capacitor cell provide high circult density at OUTPUTS @ - OUTPUTS
reduced costs. Multiplexed address inputs permit both a reduction DE (] E 4] D ZoLUMN ADDRESS
in pins and an increase in system densities. WRITE CONTROL W [E] § 23] CAS gTR08E INPUT
RAS OUTPUT ENABLE
SRR AAS ] ] 2 OE INPUT
FEATURES NC (] g 7 As
AR | o5 |Adiwes| GE [ cyoe | Power Ato (8] > 2 As
Type name e | Time: | e | "tme ol Ao [0 1% A7 | ADDRESS
(max.ne) | (max.ns) | (max.ns) | (max.ns) | (min.ne) | (typ.mW) ADDRESS A1 [ 1@ Ae INPUTS
INPUTS !
MS5M4 17800AXX-6,6S | 60 15 30 15 110 | 540 Az [ As
MSM417800AXX-7,-7S [ 70 20 35 20 130 475 Az [13] 16] As
XX =J, TP (5V) Vee [14] [18] vss (OV)
® Standard 28 pin SOJ, 28 pin TSOP Outline 28POK (400mil SOJ)
@ Single 5V 10%supply
@ Low stand-by power dissipation
5.5mw (Max) ..................................... CMOS Input level
2.2MW {(Max) soreeeereerenrmsns e CMOS lnput lovet (8V) Vee [I [28] Vss (OV)
® Low operating power dissipation oo (2] DQe
M5M417800Axx- 6, -6S ** 660.0mW (Max) INIPUA{'I.Q DQ2 E 6] DQ7 RJAPETSI
os I:"'s’:“‘zsoo";?:,‘t;; 78 580.0mW (Max) ouTPUTS | DQs [ 2] DQe | oUTPUTS
olf refresh capabili DQ« [F] 5 DQs
Se" feffesh cur'ent ....... e . ................... 400.0"& (Max) WR'TE CONTROL W E E m As EOLUW ADDRESS
® Fast-page mode, Read-modify-write, RAS-only refresh, CAS INPUT i CAS stroBE INPUT
before RAS refresh, Hidden refresh capabilities AOWADDRESS RAS a S OF QUIRUTENABLE
® Early-write mode and OE to control output buffer impedance NC (2] g A )
® All inputs, output TTL compatible and low capacitance Ato ] 5] As
® 2048 refresh cycles every 32ms (Ao~ A10) - 5 -
* Applicable to self refresh version (M5M417800AJ, TP-6S, ADDRESS Ao (19 7L ﬁl%%BrEsss
-7S : option only) \NPLTS A1 [0 18] As
Az [12] As
APPLICATION As [ M) Ac
Main memory unit for computers, Microcomputer memory, Refresh 7
memory for CRT (V) vee [ Vss (0V)
Outline 28P3Y - H (400mil TSOP)
NC : NO CONNECTION
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M5M417800AJ,TP-6,-7,-6S,-7S
FAST PAGE MODE 16777216-BIT ( 2097152-WORD BY 8-BIT ) DYNAMIC RAM

FUNCTION

The M5M417800AJ, TP provide, in addition to normal read, functions, e.g., fast page mode, RAS-only refresh, and
write, and read-modify-write operations, a number of other delayed-write. The input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode N
inputs InputiOutput

Opevation o o e o Row Tolumn it ot Refresh Remark
Read ACT ACT NAC ACT APD APD OPN VLD YES
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN YES ;wm
Write (Delayed write) ACT ACT ACT DNC APD APD VLD VD YES identical
Read-modify-write ACT ACT ACT ACT APD APD VLD VLD YES
FIAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN VLD YES
Seif refresh ACT ACT DNC DNC DNC DNC DNC OPN YES
TAS before FAS refresh ACT ACT NAC DNC DNC DNC DNC OPN YES
Standby NAC ONC 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
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FAST PAGE MODE 16777216-BIT ( 2087152-WORD BY 8-BIT ) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \
Vi Input voltage With respect to Ves —-1~7 v
Vo Output voltage -1~7 v
o Output current 50 mA
Pd Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 T
Tstg Storage temperature -85~150 A o
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70%, uniess otherwise noted) (Note 1)
Symbol Parameter Limts Unit
Min Nom Max
Vee Supply voltage 45 5 55 Vv
Vss Supply voltage 0 [ 0 v
Vi High-level input voltage, all inputs 24 8.0 \
viL Low-level input voitage, all inputs -1.0 0.8 v
Note 1 : All voltage values are with respect to Vss
ELECTRICAL CHARACTERISTICS (Ta =0~70C, Vcc = 5V£10%, Vas = 0V, unless otherwise noted) (Note 2)
Symboi Parameter Test conditions Vin L::r;l: Viax Unlit
VoH High-level output voltage lot = -SmA 24 Vee v
Vou Low-level output voltage loL= 4.2mA 0 0.4 v
loz Off-state output current Q floating OVEVour$5.5V -10 10 uA
h Input current OVEVin $6.5V, Other inputs ping = OV ~10 ‘10 uhA
Average supply current M5M417800A-6.-83 | HAS, TAS cycling 120

lectav | from Vec operaling 1AC = twe = min. mA
(Note 3,4) | M5M417800A-7,-78 | output open 105
FAS = TAS =ViH, output open 2

lcc2 Supply current from Vcc |, stand-by RS - CABZ Voo 0.5 p mA
z;::avg;: supply current MSM417800A-6,-65 | TIAS cycling, CAS = Vi 120

leca v | gfreshing ?36”"“&1,'.“ mA
(Note 3) | MEM417800A-7.-78 108
ézcr;ra\?; supply current MSM417800A-8.-68 | RAS _ vy TAS cycling 70

Icca (av) Fast-Page-Mode tPC = min. mA

ge output open

(Note 3,4) M5M417800A-7.-78 60
:;::avg;supply corent MeM4178004-6.65 | TAS before FIAS rafrash cycling 120

lcce v [ TAS before RAS refresh tAC = min. mA
mode (Note 3) | MSM417800A7..78 output open 105

Note 2: Current flowing into an IC is positive, out is negative.
3; ICC1 (AV), ICC3 (AV), ICC4 (AV) and ICC6 (AV) are dependent on qLcLe rate. Maximum current is measured at the fastest cycls rate.
4:1cct (Av) and ICC4 (Av) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70T, Vcc = 5V 10%, Vas = OV, unless otherwise noted)
- Limits

Symbol Parameter Test conditions ™in e Vax Unit
Cia Input capacitance, address inputs 5 pF
Ci &% Input capacitance, OE input 7 |
CI® Input capacitance, write controi input Vi=Vsa 7 pF
Ci#% | Input capacitance, RAS input L": ;:::Vrms 7 pF
C\ TA%) Input capacitance, CAS input 7 pF
Ciio Input/Output capacitance, data ports 8 pF
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SWITCHING CHARACTERISTICS (Ta=0~70T, Vcc = 5VE10%, Vss = OV, uniess otherwise noted, see notes 5,12,13)

Limits
Symbol Parameter M5M4 17800A-8,-65 [M5M417800A-7,-7S Unit
Min Max Min Max
tlcac  |Access time from CAS {Note 6,7) 15 20 ns
tRAC Accass time from RAS {Note €,8) 60 70 ns
[ Columu address access time (Note 6,9) 30 35 ns
1cPA Access time from CAS precharge (Note 6,10) 35 40 ns
10EA Access time from OE (Note 8) 15 20 ns
ez Output low impedance time from TAS low (Note 6) [ 5 ns
toFF Output disable time after TAS high (Note11)| ¢ 15 0 15 ns
toez Output disable time atter OF high (Note 11}| o 15 0 15 ns
Note 5 : An inltial pause of 500 4 s is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles containing a RAS

o«

11

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 periocds (greater than 32 ms)
of FAS inactivity before proper device operation is achieved.

: Measured with a load circuit equivalent to 2TTL loads and 100pF.
: Assumes that tRcoZ IRCD (max) and tasCatasc (max).
: Assumes that tRCOSRCD (max) and IRADSIRAD (max). If tRCD or tRAD is greater than the maximum recommended value shown in this table, tRac will

increase by amount that tRco exceeds the value shown.

: Assumes that tRAD tRAD (max) and 1ASC Stasc (max).
10:

Assumes that tcPRtcP (max) and tASC &tasc (max).

: 1oFF (max) and toez (max) defines the time at which the output achieves the high impedance state (loutS1110 u Al) and is not reference to Vo (min)

or Vou (max).

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

(Ta = 0~70C, Vcc w 5V£10%, Vss = OV, unless otherwise noted See notes 12,13)

Limits
Symbol Parameter MSM4 17800A-6,-6S | M5MA17800A-7 .78 Unit
Min Max Min Max
tREF Refresh cycle time 32 32 ms
AP FAS high pulse width 40 50 ns
tRCD Delay time, RAS low to TAS low (Note14) | 20 45 20 50 ns
tcRe | Delay time, CAS high to RAS low 10 10 ns
RPC Delay time, RAS high to TAS low 0 0 ns
1CPN TAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note15) 15 30 15 35 ns
tasA Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note16) 0 10 s} 10 ns
tRAH Row addrass hold time after RAS low 10 10 ns
1cAH Column address hold time after CAS low 15 15 ns
tnze Delay time, data to CAS low (Note17) 0 0 ns
20 Delay time, data to OF low (Note17) 0 0 ng
1cop Delay time, CAS high to data (Note18) 15 15 ns
100D Delay time, OE high to data {Note18) 15 15 ns
fr Transition time (Note19) 1 50 1 50 ns
Note 12 : The timing requirements are assumed tT a5ns,
13 : VI (min) and Vi (max) are reference ievels for measuring timing of input signals.
14 : trco (max) is specified as a reference point only. If tReo is less than tRco (max), access time is tRac. If tAcD is greater than thep (max), access time
is controlled exclusively by tcac or taa. trep (min) is specified as tAco {min) = tRaH {Min) + 21K + tAsC (Min}.
15 : tRao (max) is specified as a reference point only. If 1RaD &1RAD (max) and tasc Stasc (max), access tims is controlled excluswaly by taa
16 : tasc (max) is specified as a reference point only. If taco &tRcD (max) and tasc & tasc (max), access time is controlled exclusively by icac.
17 : Either tozc or tbzo must be satisfied.
18 : Either tcop or tooo must be satisfied.
19 : tris measured between Vi (min) and ViL (max).
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Read and Refresh Cycles

Limits
Symboi Parameter M5M4 1 7800A-6,-8S | MEM417800A-7 - 7S Unit
Min Max Min Max

tRC Read cycle time 110 130 ns
RS RAS low pulse width 60 | 10000 70 | 10000 ns
1cAs TAS low pulse width 15 | 10000 20 | 10000 ns
tcsH TAS hold time after FAS low 80 70 ns
tRSH FAS hold time after TAS low 15 20 ne
tRcs Read Setup time after CAB high 0 0 ns
tRCH Read hold time after CAS low {Note 20) 0 0 ns
trRAM Read hold time after FAS low (Note 20) 10 10 ns
tRAL Column address 1o RAS hold time 30 35 ns
tocH TAS hold time after OE low 15 20 ns
10RH RAS hold time afier OF low 15 20 ns

Nole 20 : Either tRcH or 1RRH must be satisfied for a read cycle.

Write Cycie (Early Write and Delayed Write)

Limits
Symbol Parameter MB5M417800A-8,-8S |MEM417800A-7 .- 7S Unit
Min Max Min Max
twe Write cycle time 110 130 ns
tRAS FAS low pulse width 60 | 10000 70 | 10000 ns
1cAS TKS low pulse width 15 | 10000 20 [ 10000 ns
[ TKS hold time after FIAS low 80 70 ns
tasw | RAS hold time after TAS low 15 20 ns
twes | Write setup time before TAS low (Note 22) 0 0 ns
twch | Write hoid time after TAS low 10 10 ns
fem CAS hold time after W low 15 20 ns
tAWL AAS hold time after W low 15 20 ns
twp Write pulse width 10 10 ns
tos Data setup time before CAS low or W low 0 0 ns
toH Data hold time after CAS low or W low 10 15 ns
10€H OE hold time afier W low 15 20 ns
MITSUBISHI
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter MS5M4 17800A-6,-65 |M5M417B00A-7.-7S Unit
Min Max Min Max
tAWC Read write/read modify write cycle time (Note21) 155 180 ns
tus | RAS low pulse width 105 | 10000 120 | 10000 ns
1CAS CAS low pulse width 60 | 10000 70 | 10000 ns
tcsi | TAS hold time after RAS Jow 105 120 ns
1RSH RAS hold time after TAS low 60 70 ns
tAcs Read setup time before CAS low 0 0 ns
tcwp  |Delay time, CAS low to W low (Note22) 40 45 ns
tawp | Delay time, RAS low 10 W low (Note22) 85 95 ns
tAwD Delay time, address to W low (Note22) 55 60 ns
tom. | CAS hoid time after W low 15 20 ns
taw. | RAS hold time after W fow 15 20 ns
twp Write pulse width 10 10 ns
tos Data setup time before W iow 0 0 ns
toH Data hold time after W low 10 15 ns
toen | OF hold time after W jow 15 15 ns

Note 21 : trwc is specified as tRwc (min) = tRAC (Max) + 100D (min) + tawL (Min) + tRe (min) + 5tT.
22 : twes, towo, 1RwD and tawp and, tcpwo are specified as reference points only. If twncstwes (min) the cycle is an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If Ic WD cwD(min), IRWDZ IRWD (Min), tAWD & tawD (min) and tcPWD Z1CPWD (min)
{for fast page mode cycie 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 writs) of the DQ (at access time and until CAS or 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 M5M4 1 7BOOA-6,-65 [M5M417800A-7,-75 Unit
Min Max Min Max
trc Fast page mode read/write cycle time 40 45 ns
PRWC Fast page mode read write/read modify write cycle time 85 a5 ns
tRAS RAS low pulse width for read write cycle (Note24) | 100 |125000] 115 125000 ns
fcp CAS high pulse width (Note25) 10 15 10 15 ns
tcers | HAS hold time after CAS precharge 35 40 ns
tcPwp | Delay time, CAS precharge to W low (Note22) 60 65 ns

Note 23 : All previously specified timing recfuirame ts and switching characteristics are applicabie 10 their respective fast page mode cycle.

24 : 1Ras (min) is specified as two cyc
25 : fce (max) is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 26)

los of input are performed.

Limits
Symbol Parameter MS5M417800A-6,-65 [MSM417800A-7,-7S Unit
Min Max Min Max
fcsh CAS setup time before RAS low 10 10 ns
tcHR CAS hold time after RAS low 10 15 ns
tRsA Read setup time befors HAT low 10 10 ns
tRHA Read hold time after RAS low 10 15 ns

Note 26 Eigg:; or more CAS before FIAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh
mode.
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Timing Diagrams (Note 27)

Read Cycle

CAS

Ao~At11

|

DQ1~DQ4
(INPUTS)

DQ1~DO
{OUTPUTS)

tRC
tRas trp
VH -
viL - \.—
" tcsH
tcrRP tRCD tRSH tRPC tcrP
ple vy »
Vik —
ViL - \
trRAD {RAL tasR
wen H o tcAH tcPN
ViH -
ADDRESS ADDRESS Aog?agss
viL - Al ~, )
tRAH
> tRCH
ViH
viL
tozc tcoo
ViL -
tcac
tAA {OFF
< T3 >
VoH - HI-Z HI-Z
DATA VALID
Vou —
tRAC (o33
1020 | {OEA l 00D
VH - N v v v v v v v v vy v
QRN
ViL - AOS99 0,000,090,
e »

Note 27 Indicates the don't care input.
ViH(min) SVINS ViH(max) or ViL{min) S VINS ViL(max)

% Indicates the invalid output.
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Write Cycle (Early write)

Ao~A11

|

DQ1~DO4
(INPUTS)

DQ1~DQ4
(OUTPUTS)

ViH
ViL

ViH
viL

VIH
ViL

ViH
ViL

ViH
ViL

VoH

VoL

ViH
ViL

twe
tRAS R tAP
=N N
toSH
tere | [ tACD tRSH " tRPC
- e » tcRP
l“ {cas r
{ASR
tasr j
will 1T sC o CAH

]

R KB
ADDRESS

COLUMN
ADDRESS

ROHNRER ROW
ADDRESS

toH

DATA VALID

Hi-Z
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Write Cycle (Delayed write)

twe
RAS N tRP

—_ ViH - Y
RAS [ \

Vie

tosH
tchp tRCD tRsH tApc
> > {CRP
tcas

ViH
= B \

Vic

tASR tRAH tcaH
» tasc l-—- —pthe-1ASR
Ao~A Vi ADDRESS A%%%RUE%NS Row
° " VIL Ao~A11 Ao~Ap ADDRESS
w
DQ1~DQa4
(INPUTS)
DQ1~DQ4
(OUTPUTS)
OE
MITSUBISHI
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Read-Write, Read-Modify-Write Cycle

RAS

CAS

Ao~Ar11

g

DQ1~DQ4
(INPUTS)

D1 ~DQ4
(OUTPUTS)

ViH
Vi

VIH
ViL

VIH
Vi

Vi
ViL

tRwe
tRAS tRP
_ \ /N
tcsH
N ) tASH tRPC
»i {CRP
cRP r—’ Toas l-ll |0
—w mAD / E g
tasA tRAH AH
o tasc . tc > tasR
- ;! COLUMN
ADDRESS ADDRESS Aotolss
- Ao~All AQ~
] B
tRes tewo towL
tRWD
108 toH .
tozc e
- Hi-Z2
DATA VALID
- tcac _
—
towz
HI-Z DATA Hi-Z
VALID
< thac > 100D
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tcRP

RC

tRP

tasp

tRPC

tRAS

ROW
ADDRESS

r A "

tRAH

RAS-only Refresh Cycle

VIH ~

ViL —

ROW
ADDRESS

tcRP r—a
tasp

VIiH -
ViL -

CAS

VIH —

ViL -

Ao~A11

dg
12
o}

a8z

HI-Z

VoH—

DQi~DQu
(OUTPUTS)

VoL~

Amumsm
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CAS before RAS Refresh Cycle

tasA

tAP

tRC

tRAS

tRPC tcRP
e

P

1CHR

ROW COLUMN
DDRESSMADDRESS

{RC

tRAS

tcsR

tRPC
-

tcHR

)

tRP

»

CPN

m;r tcsr

Hi-Z

FF

/

EZ

J

ViH —
viL =

/)

ViH —
viL -

Ao~A11

viL -
ViN —
viL —

DQ1~DQu
(INPUTS)

Vo —

DQ1~DQa4
(OUTPUTS)

VoL —

ViH —
Vie -
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Hidden Refresh Cycle (Read) (Note 28)

tRC tRC
tRAS tRP tRAS N P
ViH —
RAS
viL —
tcRP tRCD R tRSH tcHR
ViH — }
CAS
ViL -
tRAD
> tAsR
then l | PR, ASC foan oo
Ao~A V= ADDAESS DD ey
o~A1t DRESS
ViL — Ao~Att A%Eio iADDRESS
' tRes
tRAL tARH
— VIH -
W H
viL -
tozc tcop
(INPUTS) ViL - '
Icac
W le—p{ tOFF
tclz
DQ1~DQa4 Hi-Z
(OUTPUTS) DATA VALID
> {OEZ je»
tOEA tooo
tORH
W

Note 28: Early write, delayed write, read write or read modify write cycle is a'?pllcable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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Fast Page Mode Read Cycle

RAS tre
Vi
'“ A N
viL -
tcsH tPc N tRSH
tere | [T tRCD tcas "~ top tcas tcp tcas
- V|H —_ ——
CAS \ \ [
ViL —
tRAD tCPRH
task | | " tasc | |tcan - Wasc
FAHL s leod foar ol I‘" LGN le-of tASR
Ao~At1 VK - ADDRESS COLUMN-1 SOLUMN- column-3 ROW
ViL — Ao A11 Ao~A9 ADDRESS
1
R . 1hAL ] tACH
= trcH [pHe | Sietacs tncwb-r- L Jtres RRH
VIH —
W W
viL -
7] tozc toze tcoo
e » ]
DQ1~DQ4 ViH — Hi-Z Hi-Z @
INPUTS -
¢ ) viL fcAC 133 tcac toFF tcac {OFF
e-> le—> - » >
A ta 1A
1oL2 tcz cLz
DOi~DQs  VoH- Hi-Z / DATA DATA DATA
(QUTPUTS) VoL — VALID-1 VALID-2 VALID-3
tRAC L tcPa L tcpa
* I« e >
. tozo . toEA 1. OEA ez tOEA 10€2
tbcH H tocH
ﬁ %
tozo | ° I l tozo topp

tobo tobo toRH
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Fast Page Mode Write Cycle (Early Write)

tRAS tRP

— Vi = Y
RAS \ ,’ \

viL =

tcsH trc tRSH
teRP | 7 tacp tcAs tcp tcAs tcp tcAs

- ViH ———
CAS : \ ,

ViL -

tasr | |tRAH sc r {CAH tasc r d AH tasc r {CAH r"mﬂ
VIH —
- COLUMN-1 ‘ . COLUMN-3 ROW
Ao~A11 " AQDRESS LUMN COLUMN-2 ADDALSS
L 1 L] r 1 r
twes tWeH twes | | twew twes tweH

= VIR — S X XXX PRI X
W CRIICHK ALY 07070 % %0 e 0%

Vi — SXOEREERLAIELS X0IRRK

L L T
tos o tos toH
par~par Y= LRI \u, R,
(INPUTS) VP, 0008000890, - i
r L
DQi~DQs  VOH- HI-Z
(OUTPUTS)  yq, —
OE
MITSUBISHI
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Fast-Page Mode Write Cycle (Delayed Write)
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MITSUBISHI LSis

M5M417800AJ,TP-6,-7,-6S,-7S

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

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

M5M417800AJ,TP-6,-7,-6S,-7S

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

TEST Mode SET Cycle
Limits
Symbol Parameter MSM417600A-6,-6S |MSM4 17800A-7,-7S Unit
Min Max Min Max
twsA | W setup time before FIAS low 10 10 ns
twvr (W hold time after FAS low 10 15 ns

Note 29 : The test mode function is initiated by aW and

pin is written into 2 bits memory cells, respectively.
respectively. High state indicates that they are same. Low state i

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

DQ1

DQ:z

DQs

DQ4

DQs

DQe O

DQ7 O

DQs O

*

F%%%%

—|
o

#

—

P

i

JUDGE

JUDGE

JUDGE

JUDGE

JUDGE

JUDGE

JUDGE

JUDGE

C% Sotore cle (WCBR cycle) as srecmod in timing diagram.
The test mode function is terminated by either a before refresh cycle (CéR refresh cycle )or a

only refresh cycle.
During the test mode, the device is internally organized as 18 bits wide (1M bytes depth). No addressing of CAQ, CA1 is required.
During a write cycle, data must be applied 10 all DQ (input) pins. The data can be different between DQ pins. The data on each DQ

DQ:1

DQ2

DQs

DQ4

DQs

DQr

DQs

uring a read r%cle, each DQ (output) pin shows the test result of the 2 bits,
icates that they are not same.

%
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M5M417800AJ,TP-6,-7,-6S,-7S

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

TEST Mode SET Cycle

tRP

tRPC  tcRP

tRAS

tCHR

tAsA

tRP

tcsA

tRPC

tcPN

Hi-Z

ViH
ViL

Vin
Vie

CAS

ViL

DQ1~DQs
(INPUTS)

Ao~A11

VoH

Vou

DQ1~DQs
(OUTPUTS)

x MITSUBISHI
ELECTRIC

4-170



MITSUBISHI LSls
M5M417800AJ,TP-6,-7,-6S,-7S

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

SELF REFRESH SPECIFICATIONS

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

ELECTRICAL CHARACTERISTICS (Ta=0~70%, Vcc = 5VE10%, Vss = OV, unless otherwise noted) (Note 2)

Limits
Symbol it Unit
y Parameter Test conditions Vin Ty Vi

Avera‘ye supply current
from

lccs (Avy (-]
Self-Refresh cycle

M5M417800A (S) RAS = CAS s 0.2v 400 KA

TIMING REQUIREMENTS (Ta = 0~70C, Vcc = 5V£10%, Vss = 0V, unless otherwise noted See notes 12,13)

Limits
Symbol Parameter M5M417800A-6S | M5SM417800A-7S | ynit
Min Max Min Max
RASS Sell Refresh HAS low pulse width 100 100 us
tAPs | Self Refresh RAS high precharge time 110 130 ns
1CHS Self Refreeh FAS hold time -50 -50 ns
1RSR | Read setup time before AAS low 10 10 ns
tRHR | Read hoid time after RAS low 10 15 ns

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

The last / first full refresh cycles (2K) must be made withir: tns / tsn before / after self refresh,
on the condition of tvs & 32 ms and tsn S 32 ms.

fe—>
-------------- =TT =TT

DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<2K/32mse >

<2K/32ms >

{2) In case of burst refresh

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

tns tsN

s
m w1 M m

BURST REFRESH BURST REFRESH
<2K/32ms > <2K/32ms >
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M5M417800AJ,TP-6,-7,-6S,-7S

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

Self Refresh Cycle
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