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M5M4V4100J,TP,RT-6,-7 -8,

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

-6S,-7S,-85

DESCRIPTION

This is a family of 4194304-word by 1-bit dynamic RAMS,
fabricated with the high performance CMOS process, and is
deal for large-capacity memory systems where high speed,
iow power dissipation, and low costs are essential. The use
of quadruple-layer polysilicon process combined with silicide
technology and a single-transistor dynamic storage stacked
capacitor cell provide high circuit density at reduced costs.
The lower supply ( 3.3V) operation, due to the optimization
of transistor structure, provides low power dissipation while
maintaining high speed operation. Multiplexed address inputs
permit both a reduction in pins and an increase in system
densities.

The MBM4V4100TP, RT are packaged in a 26-pin very
thin and small outline package which is a high reliability and
high density surface mount device. Two types of devices are
available. M5M4V4100TP (normal lead bend type package),
M5M4VA100RT (reverse lead bend type package’. Using both
types of devices, it becomes very easy to design a printed
circuit board.

Self or extended refresh current is small enough for battery
back--up application.

FEATURES

RAS | TAS |Addmess| Cycle | Power
access | access | access | time |dissipa-

time time time tion
(max, ns)|(max, ns)|(max, ns)|(min, ns)|(typ. mW)
[ MBM4v 4100XX -6, -6S 60 | 15 | 30 [ 110 | 180
MBM4V4100XX-7, - 7S 70 20 35 130 | 160
M5M4V4100XX -8, -85 80 20 40 150 | 130

XX =J,TP,RT

Type name

@ Standard 26pin SOJ, 26pin TSOP ()
® Single 3.3 + 0.3V
® Low stand-by power dissipation

CMOS input lgvels-worrsmerssrnsea e o 1.8mW (max)

CMOS inpUt ISVeI ................................... 180uw(max)‘
® |ow operating power dissipation

MBMAVATO0XX -8, B8 -wremervrmsneeeees 288.0mW (max)

MBEMAVATOOXX = 7,= TS -emererererereeraeens 252.0mW (max)

MBMAVATOOXX -6,-8S:---rrrrerrerremennees 216.0mW (max)
® Self refresh capability*

Self refresh current: «:- veeereeeeerrnn o 120u A (max)
® Extended refresh capability*

Extended refresh current---:-oeromeemeeees 120 1A (max)

® Fast-page mode (2048-bit random access), Read-modify
- write, RAS-only refresh, CAS before RAS refresh, Hidden
refresh capabilities

® Early-write operation gives common /0 capability

® 1024 refresh cycles every 16.4ms(Ao~Ag)

® 1024 refresh cycles every 128ms(Ao~As)"

APPLICATION
Lap top personal computer, Solid state disc. Microcomputer
memory, Refresh memory for CRT.

PIN CONFIGURATION (TOP VIEW)

DATA INPUT D— ) vss(ov) :
WRITE CONTROL @ (2 25] -+ Q DATA OUTPUT!
RESS COLUMN ADDRESS:
RRoaE Neos RAS —[3 [24] «— CAS syroBE INPUT
NO CONNECTION NC 4 ; E NC NO CONNECTION
Ao —[5] £ [22) «— As
<
ADDRESS 2
weuts] AE 8 [18]«— A8 | ADDRESS
A1 —[i0] [17]«— A7 [INPUTS
Az —[T] [16] «— As
Az —[2] [T5]«— As
(asvyvee  [3 [Td)+— As

Qutline 26P0J (300 mil SOJ)

DATA INPUT D —[] — B8 vsstov
WRITE CONTEDY W —[2] b5l Q DATA OUTPUT
COLUMN ADDH
RO ADCRESS RAS —[3] 22— CAS SOR0RE Wror=o°
No conneCTioN NC  [4] 23] NC NO CONNECTION
Ao —[5] £ R2)e— Ag
<
&
(-3
ADDRESS | Ao —[5] % T8le— A8 | AppRESS
INPUTS | A1 —[1d T+ A7 [ INPUTS
Az —[1] 6]+ As
A3 —[12 (54— As
(33vivec  [i 14+ A4
Outline 26P3Z-E(TSOP)
(0Ov) vss [T]«—D DATA INPUT
DATA OUTPUT  Q «—] 2}—W WRUT CONTRO-
O5thtat et CAS— [ [2]+—RAS 208 SPRIES?
NO CONNECTION NC z [4] NC NO CONNECTION
As—[22] g [5]«— a0
<
oy
ADDRESS | As—[Tg § [9]«— Ao S ADDRESS
INPUTS | A7—+[17] | Tole— A1 INPUTS
As—~+[1¢] 11]e— A2
As—[15] 12]+— A3
Ada—s[14] 13 vee(3.3v)

QOutline 26P3Z-F (TSOP)

* Applicable to self refresh
version (MBM4V4100J, TP, RT-6S,-7S,-8S : option) only

M5M4V4100J, TP, RT-6, -8S : Under development
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M5M4V4100J,TP,RT-6,-7,-8,-iS.-75,-85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

FUNCTION other functions, e.g., fast page mode, RAS-only refresh, and
Ir addition to normal read, write, and read- modify - write delayed-write. The input conditions for each are shown in
ogeration the M5M4V4100J, TP, RT provides a number of Table 1.

Table 1. Input conditions for each mode

Inputs Output
Operation RAS | CAS | W D adzow Column Q Refresh Remark
ress|address

Read ACT | ACT | NAC | ONC | APD | APD | VLD | YES

Write (Early write) L ACT | ACT | ACT | VLD | APD | APD | OPN | YES |Fast page mode
Write (Delayed write) o ACT | ACT | ACT | VLD | APD | APD | IVD | YES |identical
Read- modify - write ACT | ACT | ACT | VLD | APD | APD | VLD | YES

RAS-only refresh ACT | NAC | DNC | DNC | APD | DNC | OPN | YES

Hidden refresh ACT | ACT | DNC | DNC | DNC | DNC | VLD | YES

CAS before RAS (Extended)” refresh ACT | ACT | NAC | DNC | DNC | DNC | OPN | YES

| Seit refresh® ACT | ACT | NAC | DNC | DNC | DNC | OPN | YES

Stand-by NAC | DNC | DNC | DNC | DNC | DNC | OPN | NO

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

BLOCK DIAGRAM
coué%r{vo &0%5% RS vee(3.3v)
CLOCK GENERATOR
yy iy
SO ADRESS s — vss (o)
WRITE CONTROL L—D_ y
INPUT W —
i
M 2y
[ A0~-A10 it —6 D DATA INPUT
COLUMN DECODER 23

ROW & COLUMN
ADDRESS BUFFER

DATA OUT
BUFFERS

ROW DECODER

|
Ao l —————————————— l
Al — SENSE REFRESH 1
A2 : AMPLIFIER & (/O CONTROL
A3
A4
ADDRESS INPUTS A5 — F——— Q DATA OUTPUT
A6 A0~ MEMORY CELL ) v
Ao (4,184,304 BITS)
A7
As I
As
Al0
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M5M4V4100J,TP,RT-6,-7,-8, S, 7'%,-85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Wee Supply voltage - 0.5~4.6 \
Wl Input voltage With reapect to Vss - 0.5~46 \'2
Vo Output voltage - 05~4.6 \4
lo QOutput current 50 mA
Pe Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 C
Tetg Storage temperature — 65~150 C
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter Min T Nom | Max Unit
Vee Supply voltage 30| 33 36 \
Vss Supply voltage 0 0 0 \'
ViH High-level input voltage, all inputs 2.0 Veet0. 3 v
Vit Low-level input voltage, all inputs [ -03 0.8 v
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta = 0~70%, Vcc = 3.3 + 0.3V, Vss = OV, unless otherwise noted) (Note 2)
. Limits
T . : .
Symbol Parameter est conditions Min Tvp Mo Unit
Vo High-level output voltage lon = — 2mA 24 Vee v
Vou Low-level output voltage loL = 2mA 0 0.4 v
loz Off-state output current Q floating OV < Vout = Vco -5 5 uA
h Input current OVSVINSVCsH0. 3V, Dther input pins = OV -5 5 wA
Average supply current |[M5M4V4100-6,-6S| RAS, TAS cycling 80
lecicavy | from Ve, operating MBM4V4100-7,-7S| tRc = twc = min. 70 mA
(Note 3,4,5) [M5M4v4100-8,-85| output open 60
Sunpl nt from Voo, stand-bb RAS = CAS = Vi, output open 2
locaqayy | SUPPIY urrent from Ve, (\{\l ote 6) RAS = CAS 2 Vee - 0.2V, output 0.5 mA
open 0.05°
Average supply current |[MSM4V4100-6,-6S| RAS cycling, CAS = ViH 80
lccicavy | from Ve, only M5M4V4100-7,-7S| tre = min. 70 mA
refreshing  (Note 3,5) [M5M4v4100-8.-8S] output open 60
Average supply current [MSM4V4100-6,-6S| RAS = Vi, CAS cycling 70
lccacavy | from Ve, Fast-Page- MBM4V4100-7,-7S| tec = min. 60 mA
Mode (Note 3, 4.5) [M5M4v4100-8,-8S| output open 50
Average supply current [M5M4Vv4100-6,-6S CAS baefore RAS refresh cycling 70
lecscavy | from Vee,CAS before o0 ool s min 60 mA
RAS refresh mode ! iout '
(Note 3,5) [M5Mav4100-8,-8s| OUtPut open 50
Stand-by :
RAS 2 Vcc - 0.2v
TASz Vce - 0.2V or TAS 5 0.2V
CAS bﬁe%os_ra RAS refresh :
Average supply current from Vcc cycling TAS S 0.2V or
" . - CAS before RAS refresh cycling
lcca(avy* | Battery back-up " & W S0.2V or 2 Vo — 0.2V 120 uA
ote OEs 0.2V or & Vce - 0.2V
A0~A8 S 0.2V or ZVCC - 0.2V
DQ = open
tRC =125 us
tRAS = tRAS min~1 us
Average supply current from Vcc, RAS =CTAS < 0.2v
’ .
COOAI™| Self refresh mode (Note 8) | output open 120 HA

Note 2: Current flowing into an IC is positive, out is negative.
3: ICC1(AV), ICC3(AV), ICC4(AV) and ICCB(AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4:lcci(Avyand ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column address canbe changed once or less while RAS =ViL and CAS = ViH.
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M5M4VvV4100J,TP,RT-6,-7,-8,-65,- 7'5,-85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CAPACITANCE (Ta = 0~70°C, Vec = 3.3 = 0.3V, Vss = OV, unless otherwise noted)

Symbol Parameter Test conditions Min L;_rr;gs Max Unit
Cica) Input capacitance, address inputs 5 pF
[ Ci(o) Input capacitance, data input Vi=Vss 5 pF
[ Ciowm Input capacitance, write control input f=1MHz 7 pF
| CicrAs) | Input capacitance, RAS input Vi = 25mVrms 7 pF
| Ciccas | Input capacitance, CAS input 7 pF
Co Output capacitance Vo = Vss, f = IMHz, Vi = 256mVrms 7 pF
SWITCHING CHARACTERISTICS (Ta = 0~70C, Vcc = 3.3 £ 0.3V, Vss = OV, unless otherwise noted) (Notes 6, 13, 14)
Limits
Symbol Parameter M5M4V4100-6, -65|M5M4V4100-7, -7S|MEM4V4100-8, -8S Unit
Min Max Min Max Min Max

tzac Access time from CAS (Note 7,8) 15 20 20 ns
[ “taac Access time from RAS (Note 7,9) 60 70 80 ns
| taa Column address access time (Note 7,10) 30 35 40 ns
t3PA Access time from CAS precharge (Note 7,11) 35 40 45 ns
[ t2 7 Output low impedance time from CAS low (Note 7) 5 5 5 ns
[ “torr Output disable time after CAS high (Note 12) | © 15 0 20 0 20 ns

Note 6:

7:
8:
9

10:
11:
12:

An initial pause of 500 us is required atter power-up followsd by a minimum of eight initialization cycles(any combination of cycles
containing a RAS clock such as RAS-Only refresh).

Note that RAS may be cycled during the initial pause. Any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater
than 16.4ms) of RAS inactivity before proper device operation is achieved.

Measured with a load circuit equivalent to 100pF, VOH = 2.4V (I0H = 2mA) and VOL = 0.4V (ioL = 2mA).

The reference levels for measuring of output signals are 2.0V (VOH) and 0.8V (VoL).

: Assumes that tRCD & tRCD (max) and tASC & tASC (max).
: Assumes that tRCD 3 tRCD {max) and tRAD 3 tRAD (max). I¥ tRCD or tRAD is greater than the maximum recommended value shown

in this table, tRAC will increase by the amount which tRCD or tRAD exceeds the value shown.

Assumes that tRAD & tRAD (max) and tasC § tASC (max).

Assumes that tCP S tCP (max) and tASC & tASC (max).

tOFF (max) defines the time at which the output achieves the high impedance state (IoUT & | £ 10 pA})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, Vec = 3.3 £ 0.3V, Vss = OV,unless otherwise noted) (Notes 13, 14)

Limits
Symbol Parameter M5M4V4100-6, -6S|MEM4V4100-7, -7S|MoMAVA100-8, -85  Unit
Min Max Min Max Min Max
tREF Refresh cycle time 16.4 16.4 16.4 ms
tREF* Refresh cycle time 128 128 128 ms
tRP RAS high pulse width 40 50 60 ns
tRCD Delay time, RAS low to CAS jow (Note 15)| 20 45 20 50 20 60 ns
terp Dalay time, CAS high to RAS low 10 10 10 ns
trPC Delay time, RAS high to CAS low 0 0 0 ns
tePN CAS high pulse width 10 10 10 ns
tRaD Column address delay time from RAS low (Note 16) 15 30 15 35 15 40 ns
1ASR Row address setup time before RAS low 0 0 0 ns
tAsC Column address setup time before CAS low (Note 17) 0 10 0 10 0 15 ns
tRHAH Row address hold time after RAS low 10 10 10 ns
tCAH Column address hold time after CAS low 15 15 15 ns
7 | Transition time (Note 18) 1 50 1 50 1 50 ns
Note 13: The timing requirements are assumed tT = Sns.

14: ViH(min) and VIL (max) are reference levels for measuring timing of input signals.

15 : Operation within the tRCD (max) limit insures that tRAC(max)can be met. tRCD (max)is specified as a reference point only ; if tRCD
is greater than the specified tRCD(max) limit, then access time is controlled exclusively by tCAC or tAA. tRCD (min)is specified as
tRCD (min) = tRAH (min} + 217 + tasc (min),

16 : Operation within the tRAD (max)limit insures that tRAC (max)can be met. tRaD(max)is specified as a reference point only ; if tRAD
is greater than the specified tRAD(max) limit, then access time is controlled exclusively by tCAC or tAA.

17 : Operation within the tASC(max)limit insures that tRAC(max)can be met. tASC(max)is specified as a reference point only ; if tasC
is greater than the specitied tAsC (max}iimit and tRCD is greater than the specified tRCD (mex) limit, then access time is controfled
exclusively by tCAC.

18:t7T is measured between VIH(min)and Vil (max).
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read and Refresh Cycles

T

Limits !
Symbol Paramete MSM4V4100-6, -65|M5M4V4100-7, -7S|M5M4V4100-8, ~-8S'  Unit
Min Max Min Max Min Max
tRC Read cycle time 110 130 150 ns
tRAS RAS low pulse width 60 | 10000 70 | 10000 80 {10000 ns
tcas CAS low pulse width 15 | 10000 20 | 10000 20 {10000 ns
tesH CAS hold time after RAS low 80 70 80 ns
tRsH RAS hold time after CAS low 15 20 20 ns
trcs Read setup time befors CAS low 0 0 0 ns
tRSH Read hold time after CAS high (Note 19) 0 0 0 ns
334 Read hold time after RAS high (Note 19) 10 10 10 ns
taAL Column address to RAS hold time 30 35 40 ns
Note 19: Fither tRCH or tRAH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write Cycles)
Limits
Symbol Parameter MSMAV4100-6, -65|MoM4VAL00-7, -7S|MoMAVA100-8, -8S|  Unit
Min Max Min Max Min Max
twe Write cycle time 110 130 150 ns
trRAS RAS low pulse width 60 [10000] 70 [10000| 80 | 10000 ns
tcas CAS low pulse width 15 110000 20 | 10000 20 | 10000 ns
tCsH CAS hold time after RAS low 60 70 80 ns
tRSH RAS hold time after CAS low 15 20 20 ns
twes Write setup time before CAS low (Note 22) 0 0 0 ns
tweH Write hold time after CAS low 10 15 15 ns
towl CAS hoid time after W low 15 20 20 ns
tRwWL RAS hold time after W low 15 20 20 ns
twe Write pulse width 10 15 15 ns
tos Data setup time before CAS low or W low 0 0 0 ns
ok Data hold time after CAS low or W low 10 15 15 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter MSMAV4100-6, -65 |MoMAV4100-7, -7S|M5MAV4100-8, -8S|  Unit
Min Max Min Max Min Max
tAwe Read write cycle time (Note 20)| 130 155 175 ns
tRMWC Read modify write cycle time (Note 21)| 130 155 175 ns
tras RAS low pulse width 85 [10000] 95 [10000| 105 | 10000 ns
tcas CAS low pulse width 40 [10000| 45 (10000 45 |10000 ns
tesH CAS hold time after RAS low 85 95 105 ns
tRsH RAS hold time after CAS low 40 45 45 ns
tRCs Read setup time before CAS low 0 0 0 ns
tewp Delay time, CAS low to W low (Note 22) 15 20 20 ns
tRWD Delay time, RAS low to W low (Note 22) 60 70 80 ns
tawD Delay time, address to W low (Note 22) 30 35 40 ns
towL CAS hold time after W low 15 20 20 ns
tRWL RAS hold time after W low 15 20 20 ns
twp Write pulse width 10 15 15 ns
s Data setup time before W low 0 0 0 ns
tDH Data hold time after W low 10 15 15 ns

Note 20: tRWC is specified as tRWC (min) = tRCD (max) + tcwD (min) + tRWL {min) + tRP (min) + 3tT.
21 : tAMWC is specified as tRMWC (min) = tRAC (max) + tRWL (min} + tRP (min) + 3tT.
22 1 twes, tRWD, tewD, tawD and tcPwD do not define the iimits of operation, but are included as electrical characteristics only.

When twcs & twes (min) , an early-write cycle is performed, and the data output keeps the high-impedance stats. When tRWD Z tRWD
(min), tAWD & tAwD (min) and tcPWD & tcPwD (min) (for fast page mode cycle only), a read-write cycle is performed, and the data
of the selected address will be read out on the data output. If neither of the above condition (delayed write) is satisfied, the condition
of Q(at access time and until CAS goes back to VIH)is indetermnate.

2l MTsyEH
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page Mode Cycle (Read, Write, Read-Write and Read-Modity-Write Cycles) (Note 23)

Limits
Symbol Parameter M5M4V4100-6, -65]MEMAVA100-7, -75|MEMAVA100-8, -85|  Unit
Min Max Min Max Min Max
trC Fast page mode read/write cycle time 40 45 50 ns
tFRWC E?ns; page mode read write/read modify write cycle 80 70 75 ns
trAS RAS low pulse width for read write cycle (Note 24)| 105 | 200000 115 [200000] 130 200000 ns
tep CAS high pulse width (Note 25) 10 15 10 20 10 20 ns
tPPH RAS hold time after CAS precharge 35 40 45 ns
ACPWD Delay time, CAS precharge to W low (Note 22) 35 40 45 ns

Nete 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 executed.

25: tcp(max) is specified as a reference point only.

CAS before RAS Refresh, Extended Refresh Cycle * (Note 26)

Limits
Symbol Parameter M5M4V4100-6, -65 [M5SMAV4A100-7, -7S|M5M4V4A100-8, -85 Unit
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 15 15 ns
tRSR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 15 15 ns
tcas CAS low pulse width 25 30 30 ns

Note 26 : Eight or more TAS before RAS cycles instead of sight RAT cycles are necessary for proper operation of CAS before RAS refresh

maode.

Selif Refresh Cycle*

Limits
Symbol Parameter M5MAV4100-6, -65|MSMAVAT00-T, -75|MEMAV4100-8, -8S|  Unit
Min Max Min Max Min Max
tRASS RAS low pulse width 100 100 100 us
trPS RAS high pulse width 110 130 150 ns
teHS CAS hold time after RAS high - 50 -50 - 50 ns
tRSR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 15 15 ns
MITSUBISHI
4-8 ELECTRIC
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M5M4V4100J,TP,RT-6,-7,-8,-5%, i'3,- 413

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Timing Diagrams (Note 27)

Read Cycle
tRC
tRAS tRP
ViH = -1
s x
ViL ~ -
tesH
tcrP tRCD tRSH | tReC tcRP
tcas
=ig ViH — A 3
* N /
Vi —
tRAD tRAL tASR
tASR| | tRAH tASC tcAH tcPN
TSN L cow
Ao~A1o RRRRLRARN ROwW
5K N. ADDRESS
1
tRAH
tACS tRCH
- ViH -
w
Vit —
ViH — R IICK IR XK KHAI I I I IR KD
s RIS
Vi - LRXXRRIK S IRHAHIERIELLIRLLKS
tcac
taa tOFF
tcLz
VoH — Hi-Z Hi-Z
Q DATA VALID
VoL ~
tRAC

o, Indicates the don't care input.
Note 27  RRKELRKES
::.:9:.:.:.:::::. ViH(min) $ VIN £ VIH (max) or VIL{min) S VIN S VIL (max)

% Indicates the invalid output.

ELECTRIC 4-g
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M5M4Vv4100J,TP,RT-6,-7,-8,

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Early Write)

twe
tRAS trP
_ ViH = \
RAS \
ViL — 7
tosH
terp tRCD tRSH tRP! tcRP
tcAs
3 ViH—
CAS
ViL =
tasSR tRaH tasc tCAH
T e e e e e e e e e e e e
VIH — ROW ; r  COLUMN T R A R0 ROW
Ao | RSB Lo
Vi - ADDRESS , k__ADDRESS 000000070020 %00 % %6 %2670 % %% % %% %% A
twes tWeH
— 0202020- 0 0 0 0 002000000 00 0 00 0-0_0-0_0-0-0_0.0-0
w BRI
B ORI LIIRIIRIIRIRKANKS
ViL — SRR R RIRIRERIRRRLIHIRIIRLERL K
t0s tDH
\ SO0 T0 020070 00N 000000000 Z0 000000670
D DATA VALID RIS
T %0 0 % %0 00 00 0 % 0 % 0 %0 06 %0 %70 %076 %0 %6 %092 %0%6 0% % %"
)
Vo — Hi-Z
C

VoL ~
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FAST PAGE MODE 4184304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)
twe
tRAS trRP
- 3

RAS ViH =
RA

ViL - —

tosH
tcRP tRCD tASH tRPC tcRp
tcas
L RO Y

s T 5 / ‘

ViL = KKK X

tRAH tASC tcAH towl tCPN tAsR
— WP e,

PO 555 coLLw Row

Vi = X ADDRESS ADDRESS

! |
tRWL
tRcs twe

o VIH — 3
W \

ViL -

tweH
tDS tOH
B

ViH = {4 K XX R R RIS X X X f XXX IXICII IO K X

D 0’0‘0‘0’o’0’0’0‘0’0’0’0‘0‘0:0‘0’0‘0?‘0‘0‘0‘0’0‘ DATA VALID 2000202620220 620 2020 2 %6262 %4 %0 %%
LRSI A K OGRS
RV TR %0 %0 % %6 %% %0 %% % %0 % %0 % %6 % %% %% 090%%0%%%0%%6%%%090%6%0% %0 %%
tOFE
toLz

. VoH - Hi-2Z 7 Hi-Z

VoL — \

MITSUBISHI
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

CAS

Ao~Ailg

tRWC
tRAS trP
ViH — 3\ Z R
ViL = | U
tcsH
teRp tRCD tRSH tAPC tcRP
tcas
ViH — SR RERRSS 4
Jaseteseserels’ Z ’W
ViL — SEEXKEKY .
tRAD
tASR| | tRaH tASC tcaH towl tCPN tAsR
Vin - - ROW COLUMN ROW
Vi — ADDRESS ADDRESS ADDRESS
trRWD |
tawD tRWL
trcs tewD twp
—_ R AR AAAAAARAAA AN A
RN A FSRRRRHKALHNLLRLR
oS0 e t0 e %% %% S RAXKIKLAKLRS
VIL = XXX 220,0500000502 230002020202
tos toH
ViH — RS,
DATA VALID ORI
ViL - 940000000209 9.9.0.0.0.9.%
tcac
taa toFF
teLz
Vor = Hi-Z Hi-Z
DATA VALID
Vou —
tRAC

4-12
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M5M4V4100J,TP,RT-6,-7,-8,-6%.,. i'5,- £

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

RAS-only-Refresh Cycle (Note 28)

CAS

Ao~Ag

kS

Vin —

ViL -

Vin —
ViL -

ViH ~
ViL —

ViH —
ViL -

ViH -
VL —

VoH —

VoL -

tRC
tRAS trp
\ /] \
tCRP) tRPC tCRP
CHLIHIHKK RS
P tedete o0 %%,
SateteeteteteY
09.0.9.9.9.9
tAsR

tASR tRAH

L9 0 0 0.9 O 0.0 009000 000 P00
0000002020 2620262022222 %% %% %% %%
S500R0REREEIILRIRERILILEIRES
0L RIIRIRIIRIILHRANS
P8 9.0.9.0.0.9.9.9,0.9,0.0.0.9.0.0.0.9.0,9.9.

o

"/

ROW
ADDRESS

*

>

TSR T S T SRS R S RS TRR
R KRR HAR LI IIHASHLRHIHALHIIIRHXAIRS
o0t e et e et e e et e tatet e 020 0 0 Se e 2020 0 20 20 20 2020 00 2o 00 0 2026 %4 20 %o !
50008 RERIIRERELELIREIIEREIERELILIAAIRIIRRLEY
QOIS II00.0.0.0,0099.9.9.9.909.0.0.0.0,0.0.8,0.9.0,0,0.0.0.9.9.9,.9.

0. 0.0
<

AN K AN CAAAAR o A A AP
o et eted0tetete e e e ta e totute e e e e e 20 2 00 te et e et %0t te 20 T 20 2 2 % tede e te e e tede
LSRRI a0 000 0002000202202 %% %%
00020 %0 2020 % % e te 2 QRRELRELK, 55O RIS
KEIRRRRR deledelelele SRRELIHIHIERRIRRAKK

S

Hi-Z

0%
O EERREEIEAREEES

SRS

fotelelotelolodelole alolelele!

SRS
RS

L

20ele

-
325K
oo %

RRX

T TIRII LTI T XIS
RO0RRRILLRS
SRR,

%
oo 20%

%
355
RRKK,

L0 0,00, 0.0, 0.9.9.9.9.3

%%
92999,
%&%ﬁ%’.

0% %%

L NN A M KX )
JEIIRE
eledete %%

90,000

0.9.90.9.0
16%6%0%% %%

Nate 28: A10 may be VIH or VIL. Refresh address : Ao (ROW) ~Ag (ROW).
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M5M4V4100J,TP,RT-6,-7,-8,-:& - 7'5,-

(19

e 1y

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CAS

before RAS Refresh Cycle, Extended Refresh Cycie’

trRC « tRC
tRe tRAS tRAS tRe
. VK- - E R
RS \ \ /
ViL — k
tRPC tCSR tcHR {CSR tCHR tRPC tcrP
e, r—-
|
. ViH-
CAS
Vi — 3
T LA |
tcpn
i
tASR |
v 4
H—
Ac~Aro ROW COLUMN
i — ADDRE ADDRESS
LY
tRCH tRSR tRHR
oYM e e aareareostesy”
W KRR KL LEK S
Vi - 000 %0%%0%%0%0%6%%6%0%0%%:%a%%%’,
_ A SO O O 009 90 AP A NS AARNANAN A N NN AN/ XA
D Vi R R RS SEISS
T 0T e Ty e e e e e e e e 00 00 D T 2 0 2 T T e T T T s o T T L 0 e e e e e 20 20 00 20 % % 2 %S S e e b0 20 20 20 %0 % % ¥ete 0020
ViL — $.9.9.9.9.9.0.0.0.0.0.9.9.9.9.9.9.0.0.9.9.9.9.0.9.0.0.9.0.1.0.0.0.9.0.9.0.0.8,0.0.9,9,9.0.0.0,.0,0,.0,990,.9.0.9.9,0.0.0.0.0.0.0.0,0.0.0.9.0.0.9.0.9,
toFF
a VoH — \ _ Hi-Z
VoL - /
4-14 ELECTRIC



M5M4V4100J,TP,RT-6,-7,-8,-1i%

Vv'vq..'?“': W o.:“s

Py

| ':’ ;|"8’ 1S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 29)

tRC tRC
tRAS tre tRAS , tap
- ViH~ 3 \ y

RAS \

ViL — 7 X

tCRP| tRCD tAsH {CHR tere

ViH — z 4
oxs \

ViL - K 7

tRaD tRAL
tASR| [tRAH tAsE tCAH tASR

Vin - ZRXRIN RO f COLUMN ROW
Ao~A1o0 ZRKKKK) W

Vi - SOSYNADDRESSIRGSSY, ADDRESS ADDRESS

!
talcﬁ _.4 %

ViH — SRR ! 5 OO AT OO TS,

W * RHRRAKS SRR0CILERIEICRLS
bodeteledete%0%! RIS

NTERETR.9,9,9,9,9,8,9,9,9, 909090%0%06%00%0%0%600%0%a%a%%"

ViH—
D

Vi~

tcac
taa tOFE
tcLz
VOH — Hi-Z
Q ! DATA VALID
Voi - b
tRAC

Note 29 : Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle described above.
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M5M4Vv4100J,TP,RT-6,-7,-8,-65 -7

¥

W

4 - "

$,-85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Read Cycle

tRAS trpP
N ViH ~
AL A\ /
ViL — X
tcsH tPC tRSH
tcre trRCD tcas tcp tcas tep tcas
ViH — A y X X £
CAS \ /N A /
ViL - K W |
tRAD tCPRH
tAsR tRAH tasc tcaH tASC| |tcaH tasct | tcan tASR
por—anq l——- fo
Vin— NE ROW f P rOW
Ao~Aio SERK LUMN
Vi— SN ADDRESS COLUMN 1 UMN 2 LUMN 3 ADDRESS
I I v
RAL tRRH
T
tRCS | tRCH [tRES _JtRCH 'T‘ tRCS RACH
- CRCITIIIAK R
w R 7
viL - XXXICIXXY
ViH ~
D
ViL —
tcac tcac tcac
taa torF taa toFF taa toFF
tcLz tcLz tcLz
a Vou = Hi -Z DATA DATA DATA
VoL — VALID 1 VALID 2 VALID 3
tRAC l_ tcPa tcrPa
4-16 ELECTRIC
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M5M4V4100J,TP,RT-6,-7,-8,-6i; - 7'15,- 815

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Early Write)

tRAS tRP
__ ViH - 3

RAS \ ]

ViL -

tosH trc tRSH
tchp tRCD tcas tcp tcas tcp tcas |

ViH — 3
oS / \

ViL ~ c F

tasr| | tRAH tasc| | tcaw tasC| | tcan tascl | tcaM tasm
el
AomAro M7 0 COLUMN 2SN oL UM 3 ROW
~ X XS
- LUMN 1 \:.:,:.:.:., ADDRESS
| ' v
twes twes| | twe

_ Vi — DI PSS
W G RN RS

VIL —  RRREKIHRIERK RIS,

!
tos | tDH tDs toH tos toH

VIH =~ AR, XXX\ 4 f XXX\
D CRISRERRRAXX 0,:,:.:,:.0, DATA 2050020 DATA DATA

ViL — % VALID 1 VALID 2 VALID 3

1

aQ Vo — Hi-Z

VoL -

MITSUBISHI
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M5M4V4100J,TP,RT-6,-7,-8,-i3%, - i, - 8%

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycie (Delayed Write)

tRAS trP
ViH — 4
RAS \ ¥/ \
viL - X
tosH tPC
tcrRP tRCO tcas tcp tcas
~ ViH —~ X Y \ i
CAS \ / \ /
Vi — ¥ y 2
tRSH
tasA tRAH tasc tcaH ASC tcaH tASR
+ e |
ViH — SRRXKNS ®
Ac~Ao SN FOW COLUMN 1 s COLUMN 2 oW,
2455003
Vi~ S § ADDRESS . . KN | \ ADDRESS
tRWL
tRes| towL trRCs towL
le-—=i
twp twe
._ Vir — SRR R R oo R R
w RIS
VIL = BRGNS
tweH twCH
tDs toH tos| [ tow
B v v i T v vev T i e =
B R S DATA DATA
R RRRIRILEERRLRELLIIR VALID 1 VALID 2
R 0 0% 0 00 00 0 000000 %0 0% %0 2096 %076 %0%6 %% % %%
| tore Liorr
| teLz toLz

VoH — Hi-Z

4-18 ELECTRIC
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M5M4Vv4100J,TP,RT-6,-7,-8,-$5,.i

rge

NR

-85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

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

tRAS tRP
- Vin = \ 3
FAS " K / \
ViL -
tcsH tPRWC
tcRP trCD tcas tcp tcas
VIH — X y A
oA \
ViL — N ] \ Z
tRAD
tA_S_F!-l tRAH tasc tcaH tasc tcaH t;_si
ViH — 2
o~ ROW ROW
Ro~Awo ADDRESS E@L COLUMN 1 COLUMN 2 g ADDRESS
tawD tAWD tAWL
trcs towd tewL tRCS town | [tewd
twp twp
ViH —
¥ 5
Vi - Sr \
tAWD tcPwD
tDS tDH tos toH
5 VIH = DATA |7 DATA
Vi - VALID 1 | ] VALID 2
tcac toFE tcaC | torr
tan tAA :
toLz teLz
a Vor = Hi-Z N DaTA Hi-Z DATA
VoL - A VALID 1 LN VALID 2
tRAC tcPa
MITSUBISHI
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M5M4V4100J,TP,RT-6,-7,-8,-6,- 15

I i)

‘

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Self Refresh Cycle* (Note 30)

trp trass tRPS
ViH - b
RAS N /
ViL = -
. tRPC
tRPC tCSR tchs tCRP
e l.._.
ViH -
TAS \
ViL =
tceN
tAsR
V —_
Ao~Ai10 " ROW COLUM
ViL — ADDRE ADDRESS
tRCH tRSR tRHR tRCS
ViH — R SRR TS
W SRR
Vi — 0%0%0%0%0%0%% % %% %"
-— PPNV A X X R X XX K KK XA XX X XX XX XX R XX R XX ARSI A NN NN NP A AR X XX XX XX
) VK :0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0’::0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0: 2R G2RSRIIARALRRES
S 0000000 T LRRRRRRRRIIHIRIEEIK 0K
ViL - R R R KL KK I EIELELERLIRELIRKS
toeF
a Vo — Hi-Z
Vou — /
4-20 ELECTRIC



M5M4V4100J,TP,RT-6,-7,-8,-6&

FAST PAGE MODE

PR O R
;15,85

4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Note 30. Self refresh sequence

Two refreshing methods should be used properly depending
on the low pulse width (trass) of RAS signal during self
refresh period.

1. In case of trass < 300ms

1.1 Distributed refresh during Read/Write operation

(A, Timing diagram

Read/ Write ) Self Retresh . Read/ Write
tNSD trass < 300ms tSND
— —
VA VaVas
last first
refrash cycle refresh cycle
Table 2
. Read/ Write —> Self Refresh—
Read/ Write Sel Refresh Read/ Write
E;?f;sgistributed tnsD + tsnp < 16.4ms
_I_:i,:bS only R
distributed refresh| NSO S 16us tsno £ 16 us
(B} Definition of distributed refresh
tREF
tREF/ 1024 tREF/ 1024
—_— S_
RAS \__/—
refresh read/ write refresh refresh read/ write
cycle cycles cycle cycle cycles

Definition of CBR distributed refresh

(ncluding extended refresh)
The CBR distributed refresh performs more than
1024 constant period ( 125 us max) CBR cycles
within 128ms,

Definition of RAS only distributed refresh
All combinations of ten row address signals ( Ao~
Ag) are selected during 1024 constant period (16 us
max) RAS only refresh cycles within 16.4ms.

Note :
Hidden refresh may be used instead of CBR refresh.
RAS/CAS refresh may be used instead of RAS only refresh.

1.1.1 CBR distributed refresh
@ Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal
in the last CBR refresh cycle duning read/write operation
period to the falling edge of RAS signal at the start of
self refresh operation should be set within tnso (shown
in table 2).

® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at
the end of self refresh operation to the falling edge of
RAS signal in the first CBR refresh cycle during read/
write operation period should be set within tsno (shown
in table 2).

1.1.2 RAS only distributed refresh

@ Switching from read/write operation to self refresh operation.
The time interval tnsp from the falling edge of RAS signal
in the last RAS only refresh cycle during read/ write
operation period to the falling edge of RAS signal at the
start of self refresh operation should be set within 18 us.

® Switching from self refresh operation to read/write operation.
The time interval tsno from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
of RAS signal in the first CBR refresh cycle during read
/write operation period should be set within 16 us

ol e
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M5M4Vv4100J,TP,RT-6,-7,-8,-6S,-75,-8S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

1.2 Burst refresh during Read/Write operation

(A) Timing diagram

Read/ Write e Self Refresh - Read/ Write
tnsB trass < 300ms tsNe
— — —
s \/ M\
first I refresh cycles refresh cycles last |
refresh cycle 1023 cycles 1023 cycles refresh cycle
Table 3
ewve | Tt | S R
Ee[?':;sgurst tnse S 16.4ms tsng < 16.4ms
5;’225;?”” burst tnsB + tsnB S 16.4ms

(B. Definition of burst refresh

16.4ms

VAV

L

AVAVAYE

refresh cycle
1024 cycles

Defirtion of CBR burst refresh

The CBR burst refresh performs more than 1024
continuous CBR cycles within 16.4ms.
Detirition of RAS only burst refresh

All combinations of ten row address signals (Ao~ Ag)
are selected during 1024 continuous RAS only
refresh cycles within 16.4ms.

1.2.1 CBR burst refresh

® Switching from read/write operation to self refresh operation.
The time interval tnss from the falling edge of RAS signal
in the first CBR refresh cycle during read/write operation
period to the falling edge of RAS signal at the start of
self refresh operation should be set within 16.4ms.

® Switching from self refresh operation to read/write operation.
The time interval tsns from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
of RAS signal in the last CBR refresh cycle during read
/write operation period should be set within 16.4ms.

read/write cycles

1.2.2 RAS only burst refresh

@ Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal
in the first RAS only refresh cycle during read/ write
operation period to the falling edge of RAS signal at the
start of self refresh operation should be set within tnss
(shown in table 3).

® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at
the end of self refresh operation to the falling edge of
RAS signal in the last RAS only refresh cycle during read
/write operation period should be set within tsng (shown
in table 3).

P
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M5M4V4100J,TP,RT-6,-7,-8,-6%,.7'5,- 85

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

2. In case of trass = 300ms
(A) Timing diagram-A

Read/ Write | Selt Refresh L Read/ Write
R e I
tNSD S 16.4ms trAsS 2 300ms . tSND 5 16.4ms
R — —
RAS
“last first
refresh cycle retresh cylce
Timing diagram-B
Read/ Write L Selt Refresh . Read/ Write
tREF S 164ms | | tRASS 2 300ms IReF S 16.4ms
RAS —\_/-—\_/_6 / \__/ \__/ \__/
refresh cycles refrash cycles
1024 cycles 1024 cycles
Table 4
B Read/ Write Read/Write-»Self Refresh | Self Refresh —Read/Write |
CBR distributed refresh Timing diagram-A Timing diagram-A
RAS only distributed refresh
CBR burst refresh Timing ciagram-B Timing diagram-8
RAS oanly burst refresh
(B) Definition of refresh
The seme as 1.1-(B) and 1.2-(B)
2.1.1 CBR distributed refresh 2.1.2 RAS only distributed, CBR burst, RAS only burst refresh
® Switching from read/write operation to self refresh operation. ® Before and after the self refresh, 1024 refresh cycles
The time interval tnsp from the falling edge of RAS signal should be executed within 16.4ms for each refresn
i -he last CBR refresh cycle during read/write operation operation.

parod to the falling edge of RAS signal a: the start of
sel refresh operation should be set within 16.4ms.

® Sy tching from self refresh operation to read/v.rite operation.
The time interval tsnp from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
o° RAS signal in the first CBR refresh cycle during read
/write operation period should be set witnin 16.4ms.
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