MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

DESCRIPTION

This is a family of 2097152-word by B8-bit dynamic RAMS,
fabricatad with the high performance CMOS process,and is ideal
for large-capacity memory systems where high speed, low power
dissipation, and iow costs are essential.

The use of double-layer aluminum process combined with
triple-well CMOS technology and a single-transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs. Multipiexed address inputs permit both a reduction
in pins and an increase in system densities.

FEATURES
AAS | CAS |Address| OF Cydle | Powr
Toerane | Gt | Tt | OG0 | e | W0 | SR
(max.ns) | (max.ns) | (max.ns) | {max.ns) | (min.ng) | (typ.mW)
M5M417800AXX-5,-65| 50 13 25 13 80 655
MSM417800AXX-6, 65| 60 15 30 15 110 540
MSMA17800AXX-7,-75 | 70 20 35 20 130 475
XX =J, TP, AT
® Standard 28 pin SOJ, 28 pin TSOP
® Single 5V 10%supply
* | ow stand-by powaer dissipation
E.5MW (Max)erssermisensenssremnsommniinininis CMOS Input level
2.2mW‘(Max) .................................... CMOS Input |eve|
® Low operating power dissipation
M5M417800Axx- 5, WBG seeresrecssiniiiaiieineine 800.0mW (Max)
M5M4-‘ 7800Axx_ 6, _es .......................... 660‘0mw (Max)
M5M417800AXX- 7, <78 =reeereerenraiincnsanonnn 580.0mW (Max)
# Self refrash capability *
self refresh current =ss=+sr essreereiimarraininann 400_0"5 (Max)

® Fast-page mode, Read-modify-write,RAS-only refresh, CAS
before RAS refresh, Hidden refresh capabilities
® Early-write mode and OE to control cutput buffer impedance
® All inputs, output TTL compatible and low capacitance
® 2048 refresh cycles every 32ms (Ao~ A1}
'Applicable to self refresh varsion (M5M417800AJ, TP, RT
-58, -68, -7S : option only)

APPLICATION

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

PIN CONFIGURATION (TOP VIEW)
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FUNCTION

The M5M417800AJ, TP, RT provide, in addition to normal read,
write, and read-modify-write operations, a number of other

Table 1 Input conditions for each mode

functions, e.g., fast page mode, RAS-only refresh, and
delayed-write. The input conditions for each are shown in Table 1.

Inputs. Input/Qutpat
Operation — — — — Refresh Remark
RAS TAS W OF flow _g';g’i! Input Output
Read ACT ACT NAC ACT APD APD COPN VLD YES
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN YES Fast page
Writa (Delayed write) ACT ACT ACT DNC APD APD VLD vp YES identical
Read-modify-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 DNG ACT APD DNC OPN VLD YES
Self refresh ACT ACT DNG DNG DNG DNG DNC OPN YES
CES bafore HAS refresh ACT ACT NAC DNC DNC DNG DNC OPN YES
Standby NAC DNG DNC DNC DNG DNC DNC OPN NO
Note : ACT : active, NAC : nonactive, DNC - don' t care, VLD : valid, IVD : invalid, APD : appiled, OPN : open
BLOCK DIAGRAM
Vee (5V)
COLUMN ADDRESS ___
STROBE INPUT  CAS 21 CLOCK GENERATOR
ROW ADDRESS FiAS o= CIRCUIT Vss (0V)
STROBE INPUT |
WAITECONTROL oo () L—;D—-—<
INPUT W v
y oo fo z
. COLUMN DECODER ﬁﬁ | bats
AD - 535
............... a
Al * * _
A2 SENSE REFRESH "y
A3 §E§ AMPLIFER & 1 /O CONTROL A DATA
A =4 ¥ INPUTS / OUTPUTS
§a c | e
ADDRESS INPUTS { A5 dé w | 58
]
A 4 \preg IS H MEMORY GELL > a2l
A7 a i (16777216 BITS) P e DQe /
< ol 2 1: P=1-]
AD 38 H
A0 OE OUTPUT ENABLE
INPUT
— ﬁ — — — —
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —q~7 A
Vi input voltage With respect to Vss —1~7 v
Vo Output voltage —{~7 v
lo Output current 50 mA
Pd Power dissipation Ta=25TC 1000 mw
Topr Operating temperature 0~70 T
Tsig Storage temperature _85~150 ©
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70C, unless ctherwise noted) (Note 1)
Symbol Paramet Limits Unit
ymbol arameter ™ o | o
Vee Supply voltage 45 5 55 v
Vas Supply voltage 0 0 o v
VH High-level input vcltage, all inputs 24 60 v
Vi Low-level input voltage, all inputs -1.0 0.8 v
Note 1 : All voltage values are with respect to Vss
ELECTRICAL CHARACTERISTICS (Ta=0~707T, Vcc = 5V+10%, Vss = 0V, unless otherwise noted) (Nate 2}
Symbol P Test condil Limits Unit
ymbo arameter est conditions ™ Tvp Yo
VoH High-leve! output voltage los=-5mA 24 Vee Vv
VoL Low-level output voltage low= 4.2mA 0 0.4 v
loz Off-siate output current Q floating OVSVouTS5.5V -10 10 phA
h Input current OV.SViN 565V, Other inputs pins = 0V -10 10 BA
Average supply cusrent MEM4 17800A-5,-6% i 145
from Vee operating RAS, CAS cycling
Icot A M5M417800A-6,-6S | 1RC = tWC = min. 120 mA
output open
(Note 3,4) | MS5M4178C0A-7,-76 105
lcc2 Supply current fram Vec , stand-by —_— =V output open 2 mA
RAS = CAS&Vcc-0.5 1
M5Md 1 7800A-5,-65 145
frverage supply current TRAS cycling, TAS = Vin
- -6 - tRC = min. 120
o3an | rofreshing MM 178008 ;85 | TC =TI mA
(Note 3) [ MsM4178004-7,-75 105
M5M417800A-5,-55 80
ferage supply current S = Vi GES oycing
lecaaw) | £ pa ge-Mods M5M417800A-6,-65 :&;urtng;e . 70 mA
(Note 3,4) | M5M417800A-7,-7S 60
A M5M417800A-5 -55 145
frzf;:a\‘?;suwly current TAS before HAS refresh cycling
lecs v | TAS before HAS refresh M5M417800A-6,-68 gﬁgt;ufg‘g;]a 0 120 mA
mode {Note 3) | MsM417800A.7,7S 105
Note 2: Current flowing into an IC is positive, out is negative. .
3: lcc1 (Av), Icc3 (Av), Icc4 (Av) and ICGE (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: |cc1 (av) and ICC4 (Av) are dependent on output loading. Specified values are abtained with the output open.
CAPACITANCE (Ta=0~70C, Vcc = 5VE10%, Vss = 0V, unless otherwise noted)
Symbol Paramete Test condi Limi Unit
ymbol arameter est conditions Min T Max
o Input capacitarice, 5 pF
1w address Inputs MsM417800AJ, TP, RT
CIDE) Input capacitance, OF input Vi=Ves 7 pF
CI@ Input capacitance, writa control input ! = 1MHz 7 pF
- - Vi = 25mVrms
CIFAS) Input capacitance, HAS input 7 pF
Ci {GAS) Input capacitance, CAS input 7 pF
ciro Input/Cutput capacitance, data ports 8 pF
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SWITCHING CHARACTERISTICS (Ta=0~70T, Vcc = 5V+£10%, Vss = 0V, unless ctherwise noted, see notes 5,12,13)

Limits
Symbeol Parameter MSM417800A-5,-55 | M5M417800A-6,-65 |M5M4 17800A-7,-75 Unit
Min Max Min Max Min Max
tcAC Access time from CAS (Note 6,7) 13 5 20 ns
trac Access time from AAS (Nots B,8) 50 €0 70 ns
taa Columu address access time (Note 8,9) 25 30 35 ns
terPa Accass time from CAS precharge {Note 6,10) 30 35 40 ns
toEA Accass time from OF {Note 8) 13 15 20 ns
teLz Qutput low impedanca time from CAS low  (Note6)] 5 5 5 ns
toFF Qutput disable time after CAS high (Note 11)] o 13 0 15 0 15 ns
10E2 Output disable time after OE high {(Note 11)} © 13 D 15 0 15 ns
Note 5 : An initial pause of 500 4 $ is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles containing 2 RAS
clock such as RAS-Only refresh),
Nots the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged pericds (greater than 32 ms)
of RAS inactivity before proper device operation is achieved. .
6 : Measured with a load circuit equivalent to 2TTL loads and 100pF.
7 : Assumes that IRCDZIRCD (Max) and tAsc & tasc (max),
8 : Assumes that tRCDSIRCD (Max) and tRADSRAD (max). If tRed or tRAD is greater than the maximum recommended value shown in this table, trac will
increase by amount that tRcp exceeds the value shown.
9 : Assumes that tRAD tRAD (max) and tASCStase (max).
10 : Assumes that tcPStcP {max) and tasctasc (max).

11:

toFF (max) and toez (max) defines the time at which the output achieves the high impedance state {loutS1310 u Al) and is not reference ta VoH (min)
or VoL {max).

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cycles)
(Ta=0~70C, Vcc = SVE10%, Vss = 0V, unless otherwise noted See notes 12,13)

Limits
Symbol Parameter MSM4178A00-5,-55 | M5M4 17800A-6,-65 | MSM417800A-7,-75 Unit
Min Max Min Max Min Max
tReF Refresh cycle time 32 32 32 ms
trp RAS high pulse width 30 40 50 ns
trRep | Delay time, AAS low to TAS low (Note14)| 18 37 20 45 20 50 ns
tcRP Delay time, CAS high 1o FAS low 10 10 10 ns
1R | Dalay time, HAS high 10 CAS low 0 0 0 ns
fcPN CAS high pulse width 10 i0 10 ns
tRAD Column address delay time fromRAS fow (Note15)| 13 25 15 30 15 35 ns
tasn Row address setup time before FIAS low 0 0 0 ns
1asc Column address setup lime before TAS low (Note16)| 0 10 0 10 ] 10 ns
tRAH Row address hokl fime after RAS low 10 10 ns
fcan Column address hold time after CAS low 13 15 15 ns
toze Delay time, data to TAS low (Note17)| O 0 0 ns
tpzo Detay time, data to OF low {Note17) 0 0 o ns
tcoo Delay ime, TAS high to data (Note18)| 13 15 15 ns
tobo Delay time, OF high to data {Note18)} 13 15 15 ns
m Transition time {Note19) 1 50 1 50 1 50 ns
Note 12 : The timing requirements are assumed tT =5ns.
13 : Vi (min) and ViL (max) are referencs levels for measuring timing of input signals.
14 : tRCD (max) is specified as a reference paint only. If tRop s less than treo {max), access ime is tRAc. If tReo is greater than trep (Max), access time
is controlled exciusively by tcAG or tas 1RGO (miny is specified as tAco (min) = tRaH (Min) + 2tH + tasc {min).
15 : tRap {max) is specified as a referance point only. If trap ZtAap (max) and tasc Stasc (max), access time Is controlled exclusively by taa
16 : tasc (max) Is specified as a raference point enly. If tReo &1RCD (max) and tase Ztasc (max), access time is controlled exclusively by tcac
17 : Either tpzc or tbzo must be satisfied.
18 : Either tcoD or tobo must be satisfied.
19 : tris measured between VIK (min) and ViL (max).
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Read and Refresh Cycles

Limits
Symbol Parameter M5M417800A-5,-55 | MOMA417600A-6,-65 |MSM417800A-7,-7S | Uit
Min Max Min Max Min Max
tRC Read cycle time a0 110 130 ns
tRas HAS iow puise width 50 | 10000] 60 | 10000] 70 | 10000 ns
tcas TAS iow pulse width 13 | 10000 15 | 10000 20 | 10000 ns
tcsH | CAS hold time after FAS iow 50 60 70 ns
tast  |RAS hold time afler CAS iow 13 15 20 ns
tRCS Read Setup time after TAS high 0 0 ns
tRCH Read hold time atter TAS iow {Note 20) 0 0 ns
tARH Road hold time after RAS iow {Note 20)f 10 10 10 ne
tRAL Column address to RAS hold time 25 30 35 ns
toch  |TAS hold time after OF iow 13 15 20 ns
tor | TAS hold time after OF fow 13 15 20 ns
Note 20 : Either tRcH or tRAH must be salisfied for a read cycle. .
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M417800A-5,-55 |M5M4 17800A-6 -85 [MSM417800A-7,-7S | Uit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tRAS RAS iow pulse width 50 | 10000 60 | 10000 70 | 10000 ns
tcas TAS iow pulse width 13 | 10000| 15 | 10000} 20 | 10000 ns
tosu TAS hold time atter RAS iow 50 60 70 ns
tRsH RAS hold time atter TAS iow 13 15 20 ns
twes Wiite setup time before TAS low {Note 22) 0 [ 0 ns
twcH | Write hold time after CAS iow 8 10 10 ns
tewe  |TAS hold time afier W iow 13 15 20 ns
taw. | FAS hotd time after W iow 13 15 20 ns
twp Write pulse width 8 10 10 ns
tos Data setup time before CAS low or W iow 0 0 0 ns
to Data hold time after CAS iow or W iow 8 10 15 ns
1OEH OE hold time after W iow 13 15 20 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameler M5M417800A-5,-5S [M5M4 17800A-6,-6S |MSM417800A-7 -75 Unit
Min Max Min Max Min Max
TAWC Read write/read modify write cycle time (Note21)| 131 155 180 ns
tnag | RAS low pulse width 91 | 10000 105 | 10000| 120 | 10000 ns
CAS TAS low pulse width 54 10000 60 10000 70 10000 ns
tosh | TAS hold time after RAS low 91 105 120 ns
tRSH RAS hold time after CAS low 54 80 70 ns
tRCS Read setup time before CAS low 0 0 o ns
tcwo Dalay time, CAS low to W low {Note22) 36 40 45 ns
tRwp  |Delay time, RAS low to W low (Note22)| 73 85 95 ns
tawd | Delay time, address to W low {Note22)| 48 55 60 ns
tow. | CAS hold time after W low 13 15 20 ns
thwL | RAS hold time after W low 13 15 20 ns
twe Write pulse widih 8 10 10 ns
s Data setup tima before W low 0 0 0 ns
foH Data hold time atter W low 10 10 15 ns
toen  |OF hold time after W low 13 15 15 ns

Note 21 : tRwc is specified as tRwc (min) = tRAC (max) + 10D {min) + tRwL (min) + AP (min) + 5tr.
22 : twes, tcwn, twp and tawp and, tcpwo are specified as refarence points only. If twesZtwos (min) the cycle is an early write cycle and the

DQ pine will remain high impedance throughout the entire cycle. If tewptcwpimm), tRWDZtAWD (min), tAwDZtAwD (min) and toPWD 2 tcPWD (min)

{for fast page moda cycle anly), the cycle is a read-medify-write cycle and the DQ will contain the data read from the selected address.

I neither of the above condition {delayed write) of the D (at access time and until CAS or OE goes back to V) is indeterminate.

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

Lirnits

Symbol Parameter MSM417800A-5, -85 |MEM417800A-6,-65 |MSM417B00A-7 -7S Unit
Min Max Min Max Min Max
trc Fast page mode read/write cycle time 35 40 45 ns
PAWC | Fast page mode read write/read modify write cycle time 76 85 g5 ns
tRAS RAS iow pulse width for read write cycle  (Note24)| 85 | 125000 100 [125000{ 115 | 125000 ns
tcp CAS high puise width (Note2s) 8 12 10 15 10 15 ns
tcern | RAS hold time after CAS precharge 30 35 40 ns
fcPwp | Delay iime, CAS precharge to W iow (Note22)| 53 60 65 ns

Note 23 : All previously specified timing reguirements and switchi

24 : taas (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)

characteristics are applicable to their respective fast page mode cycle.

Limits
Symbol Parameter M5M4.17800A-5.-55 (MSM4 17800A-6,-65 [MBM417800A-7,-75 Urut
Min Max Min Max Min Max
tcsr CAS setup time before RAS low 10 10 10 ns
tcHR CAS hold time after RAS low 10 10 15 ns
tRsR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 ns

Note 26 : Eiggt‘;le or mora CAS baforo RAS eycles instead of eight RAS cycles are nacessary for propar operation of CAS before RAS refrash
mode.
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Timing Diagrams (Note 27)

Read Cycle

RAS

CAS

Ao~A1

5

DQ1~DQ4
(INPUTS)

DQ1~DQ4
(QUTPUTS)

tRC
tRas tap
ViH — !N
tcsH
tere | | tRCD tRSH tapc  fchp
M T tcas -
\ R
ViL —
tRAD tRAL tASR
WsR AH "HHasc fcPN Mk
ViH — W
ROW
ADDRESS
Vi — Ao A ADDRESS
tRRH
ACS g > tRCH
VIH — T .
XERHRAARS
VIL - A’L’A‘A‘A‘A‘A
tozc |e » tcop
ViH — Hi-Z
ViL -
tcAC
1AA " {OFF
tcLz " g
VOoH — Hi-Z Hi-Z
DATA VALID
VoL —
tRAC toez
» >
tozo > {OEA topd
tocH »
— SN N NN W W W W W W W W W W W W “ Y W N N W W W W W WL
R R SRR SeOSSIRHRHHRHHX
V||_ _— d'.'-ﬁ.b‘&'.d'.A"""’.‘L"‘L‘d‘&“’b‘. ""b“‘b‘b’b *‘.‘.‘.d’."’."."“‘.ﬁ“

tORH

Indicates the don't care input.
Vir(min) = VINS VIH(max) or ViL{min)Sa Ving Vilmax)

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

we

tRAS trP

— VIH - ‘
RAS J\
Vi -
tosH
tcRP tRcD tRsH tRPC

> > 1CRP
tcas l“
VIH — | -
o & /
ViL -

]
tasmp
VlH 'v'v.v’v'v*v*‘r’v
- et te % % W
Ao~ Vi SRENINXAARRKALIIN,  ADDRESS
twes tWeH
W ViH - ¢:¢:¢:;:;:;:;:;:;:;:;:;:;:;:3‘ ;5:;:;:;:;:;:;:;:;:;:;:3’;"
T Y % Y Y e % % % %a % % % % %% 20000000 e N N N N N %
tDH
DQi~DQ4 VIH ST I T 3 D e D
Dar~0C DATA VALID B IR K A
ViL Va0 ta ¥ a0 a b ta et e e e e et e
DQ1~DQ4 VoH — Hi-Z
QUTPUTS
{ ) VoL —
—_— ViH
CE

ViL
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Write Cycle (Delayed write)

we
IRAS trp

— ViH =" 1
RAS \. ,' J\

ViL —

tcsH
tcRP tRCD IRSH " tRPC
»le »> {CRP
. tcas

VIH -
CAS \ /

ViL -

tASR ’ tRAH . Msc‘ « tCAH . oL s
VIH — ROW COLUMN SOTOHTOTE T - Row
[ G 6 X X K L )
—~ ADDRESS ADDRESS Lol 5 R S K D
Ao~Ais ViL = A~AT1 @ Ao~A9 Yo%s%e%6 %0 % %% e %e%s! ADDRESS
1 La
RS " tRWL >
twp

— VIH - -
W N

ViL =

tWGH
toze tos DH

(AL K DK K XK K X e

—~ ViH -
DQ1~DQ4 S bR,

(INPUTS}) YT 0 Y e %0 %0 %0 %0 %0 %0 %0 %0 e %% %
towz
DQi~DQe VOH — Hi-Z Hi-Z
(OUTPUTS)  yo — /
{OEH

20 toEZ M
»{tODD

VH -
ViL —
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Read-Write, Read-Modify-Write Cycle

CAS

Ao~At1

3|

DQ1~DQ4
(INPUTS)

DQ1~DQ4
(OUTPUTS)

OE

tRWC
tRAS {RP
ViH ="
ViL = L
tcsH
tRcD tRSH o e tcRp
tcas
VIH /
viL
tASR
VIH
ROW
iL ADDRESS
" tewe
tAwl
N T twe -
i~ R
SIS
ViL — SN A A A
108 oyl L toH .
toze |e .

ViH —m Hi-2 R O I e D

DATAVALID IR
viL — 1cAC y 4 WAk e e

“——
toLz
VoH— Hi-Z DATA Hi-Z
VALID
VoL - eac
- > oD
tozo toEA ) tOEH
[le/=F4 - >

Vin = TETZTL TR LR RIS

.

(IR M X X )

O SROISSRSS
ViL — XSKEARRKXKARX KA XK RN NRN
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RAS-only Refresh Cycle

{re

{RAS trP

y

— VIH - Y
RAS ‘\
ViL —

trrc

1CRP r—o |Ht°“P
ViH —

= 5
ViL —

VIH — LA A A AR AR A N o W
Ao~A11 A IR BRI RIRXRBXKIBXALN  noribss
ViL - B S S N S S S S N S S SN

w S S S S SIS
A*b‘b’b’b“‘b‘b’b‘.‘b‘d’“l’b‘b’&“‘&’d‘b’&.""b‘b""’b‘b

DOi~DCk ViH = 0:0:4:0;0:0;0;4:0;0;0:0;{0};0};0;0;0;0:+:0:«v:0:4;0:0}:0;0:{0‘#;4;-0:4:0:o;+:+:¢:¢:+;¢:+:¢:+:+;+:¢:¢:+

(INPUTS) VIL — X R R R R R RN

DO1~DQs  YOH- Hi-Z

(OUTPUTS) o —

R T A R T A T R R R R AR A A AT T AR R XX
OF K Q.Q.Q.O.¢’#‘Q.O.i-’ﬁ‘t’b.t‘t.i.t’t.i't’i.0.#.0.&.0.#.-0’ >

0’0.Q._O*Q’.’Q.:.:’_:’:’:’:’:’: :"ﬁ.ﬂ"f.ﬁ,’#’f’f’:’:’ﬁ.ﬁ K AP I R D

il e e e e Ve’




MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

CAS before RAS Refresh Cycle
tRC S$ tRC
1RP 1RAS y tRAS " P
—_— ViH —
RAS \
Vi -
1 1
tarc  tesA tcHR RPC  tCSR ICHR tRPC CRP
—
VIH —~
CAS
ViL -
. PN
tASR
VH - RNLA A A A AR IR A AR A A A A AR AR A RS A
Ao~y SRR AA KX KRK DDRESSRADDAESS
Vit — O EPELEEIEAEEELR
tARCH tRSA tRHR tRSR tRHR tRCS
W Vi - RSRNNAEH
Ve - ‘oleleledelets?
oarno ¥ R
INPUTS) R R R LRSS
FF
pai~DQy YoM - < HI-Z
(OUTPUTS) vy - If
402
— ViH — " ‘..-'";"'i'"-""’"i""'&""‘"’i’i’i"‘""-."'6’;’;‘3’;.‘6';’;"""’;’;’6‘3’3’;’;’;"""""'&".‘"
OE 5250 '000’0.0’0’f.O.O.Q’Q.O.Q‘O‘..O*"’f.0.0.’.".‘0’0"."0'0‘0-’.‘.'0'.0".0’9.'0’.’9.0’#’0.0‘."0‘0‘0’0’0.0.0’
viL - ;.-;0,040.0;.AO‘LO'AQA'I'A.:.&‘.A.A'.‘;"A.A.;‘.u'.*'.5.:."h"’;"’.'..'.'A.'.f..'."’.';"‘;"‘;"‘;"‘.’.“’."tﬁ. 2% K M S SC S A A el X




MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

Hidden Refresh Cycle (Read) (Note 28)

trRe trRe
tRAs trp RAS R
L
ViL —
tcrp tReD . tAsH ICHR L

—_ ViH — |
CAS

Vi -

tASR
tcAH

VIH 1 ROW
Ao~A11 ADDRESS ADDRESS

Vi Ao~A9 |

A AL tARH

—_ VIH —
w

ViL -

tnzc 160D
DQI~DQ4  VIH ~ Hi-Z
(NPUTS) . _
tcac
A | IOFF
tcLz
DQi~DQa  VoH- Hi-Z Hi-Z
DATA VALID
(OUTPUTS) .,
. tRAC . ez
Dzo tOEA
" {oRH

— VIH — PPrersererer ~e-e-eaeeee. N 40 0 4 0 6 0 0 6 7
W It a oo ateset RN

VIL — 395090050009 505 PUAISISISANAIA R AN,

Note 28: Early write, delayed write, read write or read modify write cycle is applicable insteac of read cycle.
Timing requirements and output state are the sama as that of each cycle shown above.




MITSUBISHI LSls

M5M417800AJ,TP,RT-5,-6,-7,-56S,-6S,-7S

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

Fast Page Mode Read Cycle
1RAS tRP
VIH —
L
ViL —
tosH tPe _  tRSH
teap tRCD tcas top tcas | tep " toas
—_— VIH - |
CAS { V
ViL -
tRAD 1CPRH
tasr | | - tasc | [teaH tasc o
] ‘WH: sc les] [ "’l r_’ 1CAH tasr
Ao~At1 v - ADDRESS COLUMN-1 LUMN- column-a ROW
ViL — Ao~At1 Ao~A9 Y ADDRESS
1
tRos " AL " & tRCH
RH
- » tRCH P--RCS  tRCH-P -bl-d-tncs >
ViH TSN
W (X055
Vi = XA
{oze ZC toze teoo
L > >
- ViH OO HIi-Z Hi-Z
RP?;UTE‘)S?‘ b:{o:o:f:‘f
» Ny
ViL = 1CAC | 1CAG torF tcAC tOFF
taa taa g 1AA C
< > - = >
hetold ' lterz
DQ1~DQ4 VoH— Hi-Z DATA DATA DATA
(OUTPUTS) Vol — VALID-1 VALID-2 VALID3 S T
tRAC weea || L 1CPA
020, 1OEA oea| | T 10EA
focH
ViH — S T T T ) AL v
= A, S
VIL —RAAANAANRNKNARKANNE PARARAR AN A AANX

topD




MITSUBISHI LSis
M5M417800AJ,TP,RT-5,-6,-7,~-565,-6S,-7S

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

Fast Page Mode Write Cycle (Early Write)

Ao~A11

3

DCh~DQa
(INPUTS)

DQi~DQ4
{OUTPUTS)

VIH —
ViL —

VIH —
ViL -

VIH -
Vi —

ViH
viL

VIH=
ViL -

VoH —

VoL —

ViL — L0

tcRP

tRAS trp
tosH tPc tRSH
tRCD tcAs tcp tcAs tcP tcAs
s Joan | tasc r Joad tasc r PN - tASR
e ROW
K] CoLUM- oxum»z@www*’ ADDRESS
Ll

twcH twes tweH twes tWeH
{Ds toH tos tDH tos 1DH
DATA DATA DATA
VALID-1 VALID-2 VALID-3
Hi-Z

0"’0"'0"0:fzozozo}:o}:o*0’&’&*0‘0’0"’&*&’ X
C X 0 S S N 3 N )

A I I PRI K M K K )
¢¢0¢¢‘0¢0’0§§§0000‘044‘0

C 3 a0 8 Al ad 3 .‘i’i’&’&‘.‘i‘.‘i‘&‘ﬁ‘.‘ *

>




MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

Fast-Page Mode Write Cycle (Delayed Write)

Ao~A11

F

DQ1~DQu
(INPUTS)

DQ1~DQu
(OQUTPUTS)

Vin
ViL

ViH
Vi

ViH
ViL

VIiH
ViL

ViH
ViL

VoM

VoL

ViH
Vi

tRAS tRP
A N
tosH tRSH
ICRP tRCO N tCAS | -~ tee -
v o tce tcAs o
tawL sl
tcaH tasc tcan tewL
1
COLUMN-1 ROW
Ao~Ag COLUMN-2 @ ADDRESS
)
tewL tRCS
wzc | |
Hi-Z
tcLZ - iciLz
Hi-Z Hi-Z Hi-Z
tOEZ -
tozo o2 tOEH
——p > toDD 0zo - 100D




MITSUBISHI LSis

M5M417800AJ,TP,RT-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
VIH -
s n__
Vi, =
tcsH tRWL
tere Reo icas ~ tPRWC "
» » [ Tor IcAs >
— ViH — '
CAS
ViL - tRAD
tasA H - toAH msc | | tean towL
FM P tasc ot > > P tAsR
Vi~ ROW COLUMN-1 ROW
Ao~A11 ADDRESS - COLUMN-2
viL - Ao~A11 A0~AD ADDRESS
'AWDI tawD
- me — L
L;nc : tcwp o tRCS 3 tewp
twp twp
ViH T A |
w oD
v OIS
[h & & & & & & et 2
tAWD tCPWD
© A fioze
DS {oH =’ DS - DM
DOi~DQs VM Hi-Z DATA Hi-Z DATA
(INPUTS) VALID-1 VALID-2
Vic fcAC fcac
> e
ez - tcLz
DQi~DQe  VOH-— Hi-Z o Hi-Z oan Hi-Z
(OUTPUTS) g, —
tRAC CPA
g [4-»{ toDD >
020 toea
toEZ thzo-»
ViH = EA
Ok

ViL ~




MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-5S,-6S,-7S

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

TEST Mode SET Cycle
] Limits
Symbol Parametar M5M417800A-5,-55 [MSM417800A-6,-85 [M5M4 17800A-7,-7S Unit
Min Max Min Max Min Max

wsa | W setup time before TAS low 10 10 10 ns

twr  |{W hold time after FAS low 10 10 15 ns
Note 29 : The test mode function is initiated by a W and ore cle (WCBR cycle) as ified in timing_diagram.

The test mede function is terminated by either a CAS before refresh cycla (CBR refresh cycle ) or a only refresh cycle.

During the tast moda, the device is internatly orlgggzed as 16 bits wide (1M dsﬁnh). No addressing of CAQ, CA1 is required.
During a write cycle, data must be applied to al input) pins. The data can be diflerent between DQ pins. The data on each DQ
pin is written Into 2 bits memory celis, respectively. During a read cycle, each DQ (output) pin shows the test result of the 2 bits,
respacively. High state indicates that thay are same. Low state indicates that they are not same.

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

DO O _%- D DO
DQ: Q ———x- O DQ:
o0 o 2T} o )
DQ4 Q —%- O DQu
0 o—2EEE—1 ("pee )0 o
o o2} (G )0 o
DQr O ——%- O Dar
sor 02T (a0 )0 00




MITSUBISHI LSlIs

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

DDRESS

ROW

-0‘

!

fcRP
tasr
‘.f

0

trp
T“r"ll
.

>
»

()
*

e

tRPC
N

53

{2

g

Yo

8T
>
Q.Q‘_O

Yo%

>
o,

&

o

4
*

."
20
5

L/ .’
*
Ka

5%

4

%

>

5

-
<

52

&

55

()

k

*

tRAS

fcHR

tWHR

tcsh

Ll
tRCH  TWSR

{RPC

A

'0

.
e
5%

.

*
&

55

e

+
L

e’

&
&
*
()

o7

)

%S

5

L/
e
*

-,

55

55

W,
)

*

*
()

(/)

5

%S

)
+*

&
)

59

*s

-
-

S

5

)
&/

¢0

-

&

5

e

v

e

L7

Sy

LD

/
+*

o

)
o
&S
&
57
5
s

‘0
&
L7

)

(/
&

&

e

-

5

&
X
&
)
o

e
e
ot
27
G
o’
Y XYy
T
o¥a®

3
&
¥e®
5
&5
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+

*
*

55

K2
L/

R
Yo

2
%%
*
e
XY
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&
K

*

*

*
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¥
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&
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)
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&
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&
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5

*
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L/
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Hi-Z

v

53

5

+.
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=
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+

g

%
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{OFF
.v

Fo!

C/

()
+
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ViH
ViL
Vi

TEST Mode SET Cycle

Ao~A11

ViH

&
)

ViL
Vix

DO1~DQ4
(INPUTS)
DQ1~DQ4
(OUTPUTS)

4’.“

& &b

-

ba®s"

¢

.’&*&*&?‘tﬁ

)

b’.’.-

ViL




MITSUBISHI LSls

M5M417800AJ,TP,RT-5,-6,-7,-55,-6S,-7S

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

SELF REFRESH SPECIFICATIONS

Self refrash 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=0~70T, Vee = 5VE10%, Vs = 0V, uniess otherwise noted) (Note 2)

Limits

| iti Unit

Symbol Parameter Test conditions win Tve Max n
Average supply current R

lccs (av) fmm??&: M5M417800A (8) AAS = CAS s 0.2V 400 uA
Self-Refresh cycle

TIMING REQUIREMENTS (Ta=0~70T, Voc = 5V110%, Vs = 0V, unless otherwise noted See notes 12,13)

Limits
Symbol Parameter M5M417800A-5S | M5M417800A-68 | MSM417800A-78 | unit
Min Max Min Max Min Max
trass | Sell Refresh RAS low puise width 100 100 100 P
tRPs  |Self Refresh RAS high precharge time 90 110 130 ns
teus | Self Refrash RAS hold time 50 ~50 -50 ns
RsA Read setup time befcre FAS low 10 10 10 ns
tRHR Read hold time aftar HAS 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 tNS /tSN before / after self refresh,

on the condition of tNS = 32 ms and tSN = 32 ms.

tns 1sN
je——>{ je—»
-------------- =TT =TT
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 tNS /tSN before / after self refresh,

on the condition of tINS + 1SN = 32 ms.

tsn
NS :
W 1 1 M
BURST REFRESH BURST REFRESH

<2K/2ms> <2K/32ms>




MITSUBISHI LSis

M5M417800AJ,TP,RT-5,-6,-7,-55,-65,-7S

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

Self Refresh Cycle
tRASS tRPS
g Lild d > E P
—_— VIH —
RAS n
ViL -
tRPC
tRPC
<+—{ ICSR tcHs tcRP
- e
. VIH - r—
CAS
ViL —
s
tCPN tASR
-
VIH —
ROW
Ao~A1o Vil — ADDRESS
tRCH tRSR {RHR
W Vi - "0.0’0’0¢f.f*'.‘.i.\i”.#*0‘4'0‘.0.0‘0‘0’0.0‘0‘."&.0‘.‘0’ G.O‘O‘O"&.f
'."'5.'.-“..‘0'0.0’.¢0.0¢’¢.’§.0.0‘0.0.0’0.0.0“‘.0.0’0.0‘0’0’0’0‘.".
Vi - RS 2 O e G K DK O S Ol e el et S S S 0 N N N N N
DQi~DCe R R R R R TR
(INPUTS) AL AMMIL RN R XX )
DO1~DCe VOH ~ HI-Z
(OUTPUTS) voL-— U
02
v - ‘r‘vvvv#vvvvvvvvvvvvvvv‘r‘rvvvvvvvvvvvvvvvvvvvvvvvv
o R R S S SRR
VlL - ..0.‘.-....‘.-.,.,.,.,6,0...0_‘-,Q,O‘G.O_._ini,‘,‘,‘.‘,C,G,.-......_-.-.O...&.'I-,-Iu.,Q,O,‘_G,O,Q:‘,‘.‘,&,




