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some £ PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

DESCRIPTION
The M5M4V18167CTP is pipeline burst dynamic RAM organized PIN CONFIGURATION (TOP VIEW)
1048574-words by 16-bits. This is fablicated with the high
performance CMOS process, and is ideal for large-capacity Vee [T N [50]Vss
memory systems where high speed, low power dissipation, and low DQ1 [Z] 28] DQi16
cost are essential. DQ2 [z (28]DQ1s
The use of double-layer metal process combined with twin-well DQa [4] 1DQ14
CMOS technology and a single-transistor dynamic storage stacked DQs [5] [#]DQis
capacitor cell provide high circuit density at reduced costs. vee [E] [Elvss
Muitiplexed address inputs permit both a reduction in pins and an DGs (7] [@DQ12
increase in system densities. DQs (3] @)DAn
: DQ7 (1] 2]DQ1o
FEATURES DQs @] z F1bQe
Address | OE Cyde | Pawer NC [i] g 0 INC
Typename | %no” | “ima | “ime | “ime | tmo | “don g
(max.ns) | {max.ns)| (max.ns}| (max.ns} | (min.ns) | (typ.mw) 13 * 38
MsMavistercTPs.ss] 50 | 10 | 25 | 10 | 90 | 540 w Q =
M5M4V18167CTP-6,65| 60 116 | 30 12 110 | 450 NC [ %
MSMAV1B167CTP-7,7S] 70 15" | 35 15 130 | 390 NC [E]
w [
mAs [ig]
@ Standard 50 pin TSOP NC [
® Single 3.3V +0.3V, -0.15V supply (3.15V~3.6V) NC [®]
® Low stand-by power dissipation Ao []
1.8MW (Max) ---oeeveemiemnie CMOS Input level Al E
® Low operating power dissipation Az [&]
M5M4V18167CTP- 5,-58 +rrovvvrveveeiiniiinnees 650.0mW (Max) Az [
M5M4V18167CTP- 6,-6S «---rrmereereeseenanes 540.0mW (Max) vee [
MSMAVIBIBTCTP- 7,-78 «oovveerevninneesnninnn 470.0mW (Max)
. :‘i‘;zg’r‘:’r:f‘:;i‘h";:‘;,;iﬁzj only refresh, CAS before RAS refresh, Outline 50P3G-F (400mil TSOP Normal Bend)
@ Early-write mode and OF to control output buffer impedance NC:NO CONNECTION
All inputs, output LVTTL compatible and low capacitance

@ 1024 refresh cycles every 16.4ms (Ao~Ag)
»: Applicable to self refresh version (M5M4V18167CTP-55,-65,
-78: option) only

APPLICATION -
Malin memory unit for computers, Microcomputer memory, Refresh
memory for CRT
PIN DESCRIPTION
Pin name Function
Ao~As Address inputs
DQi~DQ1s | Data inputs / outputs
RAS Row address strobe input
Upper byte control
UCAS column address strobe input
Lower byte control
LCAS column address strobe input
W Write control input
OE Output enabile input
Vee .| Power supply (+3.3V)
Vss '| Ground (0V)
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FUNCTION
The M5M4V18167CTP provide, in addtion to normal read, write, pipeline burst mode, RAS only refresh. The input conditions for
and read-modify-write operations, a number of other functions, e.g., each are shown in Table 1.

Table 1 Input conditions for each mode

) Inputs Input/Output
Operation FAS CAS UCAS w oF DQ1~DQe | DQe~DQ1s
Lower byte read ACT ACT NAC NAC ACT DOUT OPN
Upper byte read ACT NAC ACT NAC ACT OPN DOUT
Word read ACT ACT ACT NAC ACT DOUT DOUT
Lower byte write ACT ACT NAC ACT NAC DIN DNC
Upper byte write ACT NAC ACT ACT NAC - DNC DIN
Word write ACT ACT ACT ACT NAC DIN DIN
RAS-only refresh ACT NAC NAC DNC DNC OPN ] OPN
Hidden refresh ACT ACT ACT NAC ACT DOUT DOUT
TAS before RAS refresh ACT ACT ACT DNC DNC OPN OPN
Stand-by NAC DNC DNC DNC DNC OPN OPN

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

BLOCK DIAGRAM . . . . )
g?&vo%%qngﬁ? A | g — Vee (3.3V)
CLOCK GENERATOR
LOWER BYTE CONTR!
oW CUMN ADPARSS LOAS ClRCUIT Vss (0V)
STROBE INPUT €0
UPPER BYTE CONTROLTGCAS LOWER yZo
COLUMN ADDRESS ‘ Zed DQ
STROBE INPUT okt
WRITE CONTROL {)-Eren s DQ2 :
w ’ i i | LOWER DATA
: [
Ufese] L,
o<l DQe
_"-3
58
I Ao~A9 ' N
(Ao ] COLUMN DECODER T
A1 l """""""" b » ﬁf% B 1
Az SENSE REFRESH St DG
A3 2 AMPLIFER &1/0 CONTROL |} Ea ; DQ1to
A4 2k = T : i | UPPER DATA
ADDRESS INPUTS < As =32 - 1 ' | INPUTS /
S a e : 1| outPUTS
As =0 ) WaE »YDQ
A7 z E ro~1 & MEMORY CEI_LSL - St | 16
As gg Ao ; (16777216BITS) &<z
o 2 Tl L
QUTPUT ENABLE
JOF |NpUT
' pp— . .. . . ]
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Burst Address Sequence Table

INTERLEAVE LINEAR
1st X..X00 X.X01 X.X10 X X1 X..X00 X..X01 X.X10 X.X11
2nd X..X01 X..X00 X, X11 X.X10 X..X01 X.X10 X.X11 X..X00
3rd X.X10 X.X11 X..X00 X..X01 X.X10 X.X11 X..X00 X..X01
4th X.X11 X.X10 X..X01 X..X00 X..X11 X..X00 X..X01 X.X10
Burst Address Sequence Set Cycle
' t"p tRas .
tRPC tcsrR tCHR
N /
[CAS/MUCAS 7 1oPN N .
twRP tWRH
TR R
w SERHRHARA R ERERRERLLRIERARK
LKA AR AR K KK KK
Ao R KRR RS
tASR tRAH
~ LKA I KK HH IR I AR, R I SRR A HH S A HH IR R
Ar~h NN o SN KRR
As~As
PEN
/O 1~16 o
@ Don't care
Note 1: Address Table for Burst address seguence setting cycle.
A9 As A7 As As A4 A3 Az A1 Ao
Linear X X L L H L L L L L
Interleave X X L L H L L L L H

2: The burst sequence will remain set untill the device power is interrupted or another Burst address sequence setting cycle,
3: ATAT only or CBR refresh cycle must follow the Burst address setting cycle to exit the programming mode.
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vcc | Supply voltage —0.5~4.6 Vv
Vi Input voltage With respect to Vss —0.5~4.6 Vv
Vo Qutput voltage , -0.5~4.6 \Y
lo Output curent 50 mA
Pd Power dissipation Ta=25C 1000 - mwW
Topr Operating temperature 0~70 T
Tayg Storage temperature —65~150 T
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 4)
Limits
Symbol Parameter i
Y Min | Nom | Max | U™
Vee Supply voltage 3.15 3.3 3.6 )
Vss Supply voltage 0 0 0 \
ViH High-level input voltage, all inputs 2.0 Vee+0.3 \'
ViL Low-level input voitage, all inputs -0.3 0.8 Vv
Note 4 : All voltage values are with respect to Vss. -
ELECTRICAL CHARACTERISTICS (Ta=0~70 ‘C, Vcc=3.15V~3.6V, Vss=0V, unless otherwise noted) (Note 5)
Limits .
Symbol - :
y Parameter Test conditions Min Typ | Max Unit
VOH High-level output voltage loH=—2.0mA 2.4 Vee \J
VoL Low-level output voltage loL=2.0mA 0 0.4 v
loz Off-state output current Q floating 0VSVours3.3V -10 10 HA
I Input current OVSVINS3.6V, Other inputs pins=0V | —10 10 KA
. Average supply current M5M4V18167C-5,-55| AT, TAS cycling 180
lcc1(av) | from Ve, operating MsM4V18167c-6,-ss| tRC=twe=min. 150 mA
{Note 6,7,8) [MsMav18167C-7,75 OUtPut open 130
RAS=CAS =Vi4, output open 2
X ! mA
lec2 Supply current from Vcc, stand-by (Note 8) TAS-CAE=Voe 02V 05
lcc2* Supply current from Vcc, stand-by (Note 9) | RAS=TAS=Vee —0.2V 150 KA
Average supply current M5M4V18167C-5,55) AS cycling, TAS= VIH 180
lccsavy | from Ve, refreshing M5M4V18167C-6,-65| trRc=min. 150 mA
(Note 6,8) [MsMav18167C-7,-75| Output open 130
Average supply current M5M4V18167C-5,-58| maZ.VIL TAS cycli 150
lecuav) | B Yo% ret Mode MSMAVIB167G.6.68] troomin. 140 mA
(Note 6,7) [ MsM4v18167C-7,-78| output open 120
é::qn-:,g:c supply current M5M4V18187C-5,-568 TAE before TAS refresh cycling 180
lccsav CTS'beforeH'A'S’reh'esh M5M4V18167C-6,-6S| trc=min. 150 mA
(Note 6) | M5M4V 18167C-7,-7 output open 130
RAS cycling TAS20.2V or TAS before RAS
. Average supply current from Vee refresh cycling 300 A
locav) * | Extended-Refresh-Mode (Note 9) |(W.3E. Ao~As S0.2V or ZVec—0.2V) H
) DQ=open,tRC=125  8,IRAS=tRAS min.~1 x4
Average supply current from Vce
* = = A
IcCoAY) Self-Refresh-Mode (Note 9) BAS=CAS =0.2V, output open 200 ®

Note S:Current flowing into an IC is positive, out is negative.

8:1GC1 (AV), 16C3 (AV) and |cc4 (Av) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate

7:1cc1 (Av) and Icc4 (Av) are dependent on output loading. Specified values are obtained with the output open.
8:Column Address can be changed once or less while RAS=VIL and LCAS/UCAS=VIH .
9:An initial pause of 500 u s is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles

containing a FAS 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 periods
(greater than 16.4 ms) of RAS inactivity before proper device operation is achieved.
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

CAPACITANCE (Ta=0~70 'C, Vcc=3.15V~3.6V, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditions W L.;.r;:s Wi Unit
Gl Input capacitance, address inputs 5 pF
Ct oF) Input capacitance; OF input 7 pF
- - Vi=Vss
CIw) Input capacitance, write control input fIMHZ 7 pF
Cl (i5s) Input capacitance, RAS input Vi=25mVrms 7 pF
Ci {ca5) Input capecitance, CAS input 7 pF
Ciio Input/Qutput capacitance, data ports 7 pF
SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc=3.15V~3.6V, Vss=0V, unless otherwise noted, see notes 10,11)
Limits
Symbol Parameter M5M4V18167C-5,55 |M5MAV18167C-6,-65 | MSMAV18167C-7,-75 Unit
Min Max Min Max Min Max
tcac Access time from GAS ’ (Note 12) |. 10 11.6 15 ns
tRAC Access time from RAS {Note 13) 50 60 70 ns
taA Column address access time {Note 14) 25 30 35 ns
tcPA Access time from TAS precharge {Note 15) 30 35 40 ns
tOEA Access time from OE 10 12 15 ns
tooH Data hold time from TAS Low 3 3 3 ns
foLz Output low impedance time from OF low 3 3 3 ns
tez Output low impedance time from TAS low 3 3 3 ns
toEz Output disable time after BE high (Note 16) 4 10 4 10 4 15 ns
twez Output disable time after WE low (Note 16) 4 10 4 10 4 15 ns
{OFF Qutput disable time after TAS high {Note 16,17) 4 10 4 10 4 15 ns
tREZ Qutput disable time after RAS high (Note 16,17) 4 10 4 10 4 15 ns

Note 10: AC Measurments tT=2ns.
11: AC Characteristics test condition

(1) Input timing Specification {2) Output timing Specification

2.8V
:XIAVHAV : Test point —G—— 1.4V/1.4V : Test point
oV - Y .

ons
(3) Output Load
1.4V 3.3v
50Q 1.2kQ
=508
Output Output
I SopF 50pF 8700
(for Access time) I

Note 12: Assumes that tRCD ZtRCD(max) and tasc &tAsc(max) and tcp 2 tep(max).
13: Assumes that tRCOSIRCD{max) and tRADStRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in this table,
tRAC will increase by amount that {RCD exceeds the valus shown.
14 Assumes that tRADZIRAD(max) and tasc Stasc(max).
15: Assumes that tcP StcP(max) and tascztasc{max).

16: 1OEZ (max} , twEZ(max) , toFF(max) and tREZ(max)defines the time at which the output achieves the high impedance state ( louT= | £10xA | )
and is not reference to VOH(min) or VoL(max).
17: Outputis disabled after both KRS and TAS go to high.
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TIMING REQUIREMENTS (for Read, Write, and Refresh Cycles)
(Ta=0~70C, Vcc = 3.15V~3.6V, Vss=0V, unless otherwise noted, See notes 10,11)

Limits
Symbol Parameter M5MAV18167C-5,-55 | MSM4V18167C-6,-65 [M5M4V18167C-7,78 Unit
Min Max Min Max Min Max
RP RAS high pulse width 30 40 50 ns
tRCD Delay time, HAS low to TAS low (Note18) | 18 25 20 31.8 20 40 ns
tcap Delay time, TAS high to FAS low 10 10 10 ns
tRPC Delay time, RAS high to TAS low 5 5 5 ns
topn TAS high pulse width 10 10 10 ns
tRaD Column address delay time from RAS low (Note19) | 15 25 15 30 15 | 35 ns
tasR Row address setup time before FAS low 1.5 1.5 1.5 ns
tasc Column address setup tima before CAS low (Note20) | 1.5 1.5 1.5 ns
RAH Row address hold time after RAS low 85 8.5 8.5 ns
tcAH Column address hold time after TAS low 8.5 8.5 8.5 ns
ozc Delay time, data to TAS low {Note21) 0 0 0 ns
tozo Delay time, data to OF low - (Note21) 0 0 0 ns
troo Delay time, RAS high to data (Note22)| 13 15 20 ns
tcoo Delay time, TAZ high to data (Note22) | 43 |- 15 20 ns
tobb Delay time, OF high to data {Note22)| 13 15 20 ns
tRe Read cycle time 90 110 -130 ns
tRAS RAS low pulse width 50 | 10000 60 | 10000 70 110000 ns
tcas TAS low puise width , 5 | 10000 5 | 10000 5 10000 ns
tRCS Read Setup time before TAS low 3 | 3 3 ns
tRCH Read hold time after TAS high {Note 23) 5 5 5 ns
{RRH Read hold time after RAS high (Note23)| 10 10 10 -ns
toRH FAS hold time after OF low 13 15 20 ns
tocH CAS hold time after OF low 13 15 20 ns
twes Write setup time before TAS low 3 3 3 ns
twen Write hold time after TAS low 5 5 5 ns
tWeP Write pulse width 7 7 7 ns
tcRw TAS Low toRAS High (Required only for Write Cycle) 15 15 15 ns
tos Data setup time before TAS low or W low 3 3 3 ns
toH | Data hold time after TAS low or W iow 5 5 5 ns
tr Transition time : 1.5 50 1.5 50 1.5 50 ns
tREF Refresh cycle time 16.4 16.4 16.4 ms
tREF* Refresh cycle time 128 128 128 ms

Note 18: tRep(max) is specified as a reference point only. If tACD is less than tRCD(max), access tims is tRAC. If tRCD is greater than tACD(max), access
time is controllad exclusively by tCAC or tAA.
19: tRAD(max) is specified as a reference point only. If tRAD & tRAD(max) and tASC & tASC({max), access time is controlied exclusively by tAA.
20: tasc(max) is specified as a refarence point only. If tRCD & tRCD(max) and tASC & tAsC{max), access time is controlled exclusively by tCAC.
21: Either t0z¢ or tDZO must be satisfied.
22: Either tRDD or tcDD or tODD must be satisfied.
23: Either tRCH or tRRH must be satisfied for a read cycle.
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some 727 PIPELINE BURST MODE 16777216-BIT { 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Cycle (Read,Read terminated Read,Write,Write terminated Write,Read-Write,Write-Read) (Note 24)

Limits
Symbol Parameter M5MAV18167C-5,-55 | M5SMAVIS167C-6,-65 | MSMAV18167C-7,-7S Unit
Min Max Min Max Min Max
trc Pipeline Burst EDO Cycle 15 16.6 20 ns
tDOH Qutput hold time from TAS low 3 3 3 ns
tRAS FAS low pulse width for read write cycle (Note25) | 50 [125000 60 |125000| 70 125000 ns
top TAS high pulse width {Note26) 5 5 5 ns
fcHOL Hold time to maintain the data Hi -Z until TAS access 7 7 7 ns
toep OF Pulse Width 7 7 7 ns
twep W Pulse Width 7 7 7 ns
WET W Pulse Width (for Write comand termination) 7 7 7 ns
twie W Lock out from TAS High 3 3 3 ns
Note 24: All previously specified timing requirements and switching characteristics are applicable to their respective Hyper page mode cycle.
25: tRAs(min) is specified as two cycles of TAS input are performed. .
26: fcr(max) is specified as a reference point only.
TAS before RAS Refresh, and WCBR Cycle (Note 27)
Limits
Symbol Parameter M5MAV18167C-5,-55 | MSMAV18167C-6,-65 | MSM4V18167C-7,-7S Unit
Min Max Min Max Min Max
fesh TAS setup time before RAS iow 10 10 10 ns
tcHR TAS hold time after RAS low 15 15 15 ns
twRre WE setup time before RAS low 10 10 10 ns
tWRH WE hold time after RAS low 10 10 10 ns

Note 27: Eight or more TAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of GAS before KAS refresh mode.
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Notice: This
Some param

Timing Diagrams (Note 28)

Read Cycle
trc
tRAS tRP
L terr | tRCD fcas . top teas | teme
als ? b U |
RAD » tasc fcAaH tasR
~ COLUMN ROW
Ao~A9 " ADDRESS ADDRESS
w
toze ’
DQ~DQ16 Hi-Z
(INPUTS)
tcac
7YY 4
foFF
DQ1~DQre Hi-Z toiz = Hi-Z
(OUTPUTS) DATA VALID
- tRAC :
OE

Note 28 m Indicates the don't care input.
% indicates the invalid output,
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Read Cycle

(or UCAS)

(or [TAD)

As~A9

DQ1~DQs
(or DQe~DQt16)
(INPUTS)

DQ1~DQs
(or DQa~DQ1s}
(QUTPUTS)

DQo~DQi6
(or DQ1~DQe)
(INPUTS)

DQe~DQ1s
{or DQ1~DQs)
(OUTPUTS)

tRAS

AP

J

| tcRP

tRcD

tCRP

tcas

|, fep

tCAS

ROW
ADDRESS

Hi-Z

tozc

Hi-Z

fCAC

Hi-Z

tcz

tocH

Hi-Z
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Write Cycle

v

tcRwW
IchRP tRCD tcas _L tcRP

TOAS / UCAS \

ROW
ADDRESS

COLUMN

Ao~hs ADDRESS

tWCH

" AR A A R A A A
SRR

DQi~DQu1s

(INPUTS) DATA VALID

DQ1~DQ16 Hi-Z
(OUTPUTS)
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Write Cycle

twc -
" tRAS 1RP >
tcélP . tRCD N {CRW
A
{or UCAS)
toas tcRP |
UTAS /
(or [TCAS) \\ /
1ASR

Ao~Ag

COLUMN
ADDRESS

ROW
ADDRESS

T ol
_,:‘_0.0.0.0 (AT
L

09
S0 00
SN 0’0’0 »

DQi~DQs
{or DQe~DQie)
(INPUTS)

DQ1~DQs
(or DQe~DQ16)

Hi-Z

(OUTPUTS)

DQo~DQr1e
(or DQ1~DQs)
(INPUTS)

DQe~DQ1e
(or DQ1~DQs)

tDH

DATA VALID

Hi-Z

(OUTPUTS)
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Notice’ This fs T
Some parametiic

Pipeline Burst Mode Read Cycle (1)

{RAS ) ) P

LT

tcRp tcsH tPc
e
thep _JtcAs [tcp [teas | tep :
UEAS I L/
tRAD
1ASR [tRAH. 1ASC | tcaH tasc [ tcan tsc | tcaH tasr
. art -
~ ROW coL )
Ao~As ADDR m n 88888 o ADDR
|
1, IRCS N tACH
w B
cDD
oz .
tcaa | tRoD
: M : 1REZ
D1
crerere Hi-Z
~DQis ""’”“
(INPUTS) SRXH -
ICAC tcAC fCAC tCAC tcAC {CAC tcAC 1CAC oFF
—p  f— |—> > » > > AC ;
Ec 7 H D M
- - too - tooH N tooH > tDoH N tooH tooH H H tWEZ
D1 Hi-Z
- Dout Dout Dout Dout Dout Dout Dout Dout Dout
~DQie m m+1 m+2 m+3 n n+1 n+2 n+3 0
(OUTPUTS) tRAC .
< —»
{Dzo toeA . —> 100D

toiz +{—Le , ez,

R
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Byte Read Cycle (1)

trAs tRP
S \ f L
toRp le—toSH P
T L weo ytoaslice lioas | ser
CAS y
(or TTAS) [ ‘L/_‘L_/—!L./_‘L./—!L/_‘L_/—‘L/—‘i f
tRD
UCAS
(or LCAS)
tasc | tean sc | toan SR
" .
Ao~Ao coL o oo 50
tRCH >
w | 5
tcop
tozc
N > tRDOD
1CAA tREZ
DQi~DQs e . >
(or DQe Hi-Z ]
~DQus) ;
(INPUTS) tcAC tcAC tcAC tcAC 1cAC | |tcac cac cAC one T
terz tDoH < » 1
DQI~DGe > > - H - tDOH N tDOH - tDOH - tooH N toCH _’MH IMI EE
(or DQs Hi-Z Dout Dout Dout Dout Dout Dout Dout Dout Dout {
~DQIG) m m+1 m+2 m+3 n n+1 n+2 n+3 ]
(OUTPUTS)
DQs~DQts
f’l)%?)‘ m&% e R SR R IR IRRRRARRRRLLL
(INPUTS)
DQo~DQ1s X
{or DO Hi-Z
~DQs)
(OUTPUTS) tRAC > teoH |
tozo {OEA »
»le > toEZ
toLz'-—-I- »
. BT
B L249825 0029374 579 WA
' g MITSUBISHI
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- M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Read Cycle (2)

tRAS

PV
ms ) 1 L
tcRP tosH > e,
tReD|feas | top licag]jcp |
TGRS/ ' \
UCAS L ./ L_/_‘l_/—! ] | \_/_‘L./_!
ASR ftRAH tasc | tcaH tasc |tcaH tasc [tcan| tasm
1-»} -
ROW coL coL ROW
Ao~Ag ADDR m n 58888 o ADDR
| |
1RCS tRCH
v B 0=
tRDD
toze tcop
tREZ
e >
DQ1 Hi-Z
~DQus
INPUTS,
( ) I toAa o | teac tcac CAC toac tcac CAC
tcac > tooH tooH tooH tooH tooH tWEZ
ez » > oLz » > ») -»)
DQ1 Hi-Z Hi-Z
- ~DQis Dout Dout Dout Dout Dout Dout Dout §
m m+1 m+2 n n+1 n+2 n+3
(OUTPUTS)
> toEz 1OEA
» oeo
> ool 7] |'t°E"Z
- : e+ tocH le—OEZ_,}
oF 7 m ]
__toep

5 — 454

B L249825 0029375 405 WA

MITSUBISHI
ELECTRIC



MITSUBISHI LSis

PRELIMINARY M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

g SpECRTIEON
2 fiodl 0 et to ThENG

Genits @70 Y

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BiT ) DYNAMIC RAM

wogae: (RS e
Gome Spramsi

Pipeline Burst Mode Read Cycle (Read Terminated Read)

tRas P
tcrp tcsH trC
le—
tRCD fcas | ter [tcas | tep
/ f 1 !E_/—!L_/j f ‘l_/_\_./_\_/—‘ ]
UCAS )
tasc | tcaH tasc | tcAH tASR
coL coL ROW
. n 2] ADDR
' .
tRCS Scn twep fRcs {RCH
I «—> - >
w | R
»| IRDD
tozc tcoo | ™
tREZ
DQ1 ) < »
~DQrs Hi-Z b
(INPUTS}) [
| fcaa » {CAC tcac tcac tcac tcac tcac
toac » OH tDoH 1DOH WEz toLz OH tgoH Iwez)
terz —» | - - > > - > ‘l
DQ1 i
Hi-Z Dout Dout Dout Dout Dout Dout Dout
~DQ1s m m+1 m+2 m+3 [ 0+1 0+2
(OUTPUTS) tRac
topo
> ; foEZ
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PREL\M?§Q§Y | M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT { 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Write Cycle

tRAS P
RS \ 1! L
1cRP |e tcsH » e,
> tcRW
fRCD |fcas | tcp |tcas | tcp )
TTAs/ ( l' -
UTAS o uf )
tASR [tRAH tAsC |tcAH tasc | fcaH tasc | tca tash
Sl ) % & % % )
|
twes . twer

DQ1 Hi-Z
~DQis
(OUTPUTS)

S

oF KRELLLRLLARELRAK

M L2494825 0029377 248
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PREL!N}EE?};%&?Y M5M4V18167CTP-5,-6,-7,-5S,-65,-7S

changt
Jik)

g s Rt BT
potice: TS i tiits 97
ks

some P2 PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Byte Write Cycle

1RAS tRP

tcsH trc

tRCD tcas | tcp |tcas | tcp

tasR {tRAH tasc |tcaH tasc | tcan tasc | tcaH tAsR

~, ROW coL CoL COoL ROW
Ro~ho R Kok m ety n 4 2 =

twes

| {
4

DQ1~DQs
(or DQe
~DQHe) SN
(INPUTS)

LS

DQ1~DQs

(or DQs . HiZ
~DQ1s)
(OUTPUTS)

DQe~DQ1s ‘
{or DQ1 OO AN )
~DQe)  RRHEEEEEELERK

eV eV o

oy

(INPUTS)

DQe~DQ1s X

©rDQr _ . Hi-Z
~DQe)
(OUTPUTS)

AP o N, P ?”"""'""""’"'9‘?"'9”"""""'f""""""""”"’Q”""""f"""‘"""""""""""’"""'
oF R S R K K IR K K KL K XKLL

M 6249825 0029378 114 A
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pREL\M‘\‘}“QEYw M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Write Cycle (Write terminated Write)

3
J

tesH tPc

- . teRw
tRCD  |tcas |tep [tcas|tep

i R RVAWAY A YAYA YA

A
X
A
A
A
A
A
A

tASR me tAsc | tcAH tAfC tC;H tAVEG thIH "
el 55 > & o ) SRR
twes we | wer twcls | twer |
w 1

DO
~DQ1s
(INPUTS)

DOt
~DQis
{OUTPUTS)

Hi-Z

pelelelelelelelolels

S

M 5249825 0029379 050 W
| }‘wrsuslsm
5 - 458 : ELECTRIC



PRELIMINARY

: RN

cmcaliﬁi’ o
. st SpEGETT angd.
raotice. THIS 18 108 0 o subiect 0
JOHED, rametiit
some PEF

s a7

MITSUBISHI LSIs

M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Read-Write Cycle

tras _trp
\ A
tcp tesH Lo B
— tcRW
theo |tcas] top [teas | tep ¢
TCAS/ -
RS AU RWAVAY (WA WA WA W
tASR H tasc |tcaH tasc | tcaH tasc {teau tasR
&
all: () 35 () SRNRESeS oo 2 o
tcHOL
tRCS
REH . twes tweH
> »-
w !l
tozc
D1 )
~DQis Hi-Z
(INPUTS)
. toaa > |teac 1cAC teac
ttc‘c‘ M Lliger | Iton | | toou
par Hi-Z T Hi-Z
~DQis Dout Dout Dout Dout
(OUTPUTS) m m+1 m+2 m+3
tRAC R toez
D20 | tOEA —>
toLz —D—I‘— toep N
H L249825 0029380 A72 W
z MITSUBISHI
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REL\M\NQ,?Y M5M4V18167CTP-5,-6,-7,-55,-65,-7S

is O
No\\r:;h nettic h mits 97¢
Som

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Byte Read-Write Cycle
tRAS tRP

e fx
tcs trC

tcap - H | tcRW

{ReD as. | 1cp kcas | tcp '

(or e | TATAVA VAT N \UAYAYAYEE

UTAS
(or TTAS)

H tAsc tcaH tasc | tcaH tasc | tcaH tASR

TR
Seteleled

le lRCS |

tRCH wes tWCH
w %‘é ‘ 52

tpze twep tDH 1DH DH toH

Ao~Ag '-

*

DQi~DQs

{or DQe Hi-Z
(INPUTS) I teaa ICAC CAC CAC

tcac P twEZ
tDOH tDOH
DQ1~DQs .z tcz -+ - > [+ )
(orDQe - Hi- Dout Dout Dout Dout Hi-Z
~DQ18) m m+1 m+2 m+3

(OUTPUTS)

DQe~DQu1e
{or DQ1

s
~DQa) d
(INPUTS)

DQ9~DQis
(or DQA : Hi-Z
~DQeg)
(OUTPUTS) " tRAC

B k249825 D029381 709 IR
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SRELIMINARY  M5M4V18167CTP-5,6,-7,-55,65,-7S

top This is DO
Nmmeb;amemc Hmits 278

s PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

acification.
¢ 3t spzc;‘ﬁgci 1o ohangs

Pipeline Burst Mode Write-Read Cycle

tRAS p
AAS \ Jl ‘L_
togp je—10SH 5 g tPC
treo  _teas [tcp |tcas | tep
TCAS/ :
o I SAWE VA VAW \ )
tasR JtRaH  tasc | tcap tasc | tcapl 1ASC | tcAH sk
> Lg > > - P ‘—
~ ROW ;
Ao~Ae < TR a0 % o o AOOR
twes tYVLc g ’ tReH
twen ™
w 555 B
l L tRDD
tRes e
tcop
trREz N
DQt Hi-Z
~DQhe - L
(INPUTS) tcAC tcAC tcac
tcLz tooH thon | |twez
-»| - o
D1 Hi-Z I
~DQis Dout Dot;t [;o;t -
(OUTPUTS) = = -
toLz —» : _,tﬂl*
OEA toEz |
SE 7
J
M L249825 0029382 LuS IR
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M5M4Vv18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Byte erte-Read Cycle

< tRAS LN
s !; 7 !i_
tcRP be tesH R tPc >
tRCcD tcas | tcp_|fcas, tep
LCAS \
(or UCAB) j fFiL/ Y/ \ WA VAVAY,
UCAS
(or (TAS)
tasi AH - tASC | tcaH tasc | tcaH tasc | tcaH tAsR
> »| > —
S £ & @ & & 5%
[
twes ML N tRCH
twcH - "
w e
!
tRes | tAoD
tDH 1DH toH toH toH s tcop
[ Rz
DQ1~DQe DS tos +tos HiZ
or D RTRT =) r i-
oy XX 5 &8
(INPUTS) : {cAC tcac {CAC
to2 oK | | toow IWEZ
DQ1~DQe ' HiZ >
{or DQs Dout Dout
~DQt6) o+l w2 f
(OUTPUTS)
DQe~DQ1s
(or DQ R RKARRRRATHXIIR TR TR TOTEOTOTITOT
~DQe) felototeleleletetoletetet fedoletedeleletelels! Tadeleteteeted
(INPUTS)
DQu~DQ1s Hi-Z
(or DQ1
~DQs)
(OUTPUTS) oLz » 1000
{OEA . toEz

T

v AP K K I S o S SIS K P I K )
OF S SRS NN BN KR KKK KKK KK A XK KKK KA

-VI:E'HBES 0029343 541 M
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

RAS-only Refresh Cycle

ADDRESS

tRC

trP

tRAS

tcrRP

tRPC

tasr

{RAH

RAS

tcR
tAsR

CAS/
UCAS

Ao~As

L
3
8g
L2
o

g2

Hi-Z

DQ1~DQss
(OUTPUTS)

.v‘v N
"
OO

*
X

.'
Z
o ted

-
o,
()

5 - 463

MITSUBISHI
ELECTRIC

M L2u49825 0029384 418 IR I



MITSUBISHI LSIs

pRELIMINARY M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRC 1° tRC
tRAS - tRAS trP

- . jl 5‘ / \ / S
~ tRPC  toRP
, taP: tcsnr terr JlEee  fosn tcHR e r >

Ao~Ag

DQ1~DQ1s
(INPUTS)

DQ1~DQ1s — Hi-Z
(OUTPUTS) :

B 6249825 0029385
sh . & MITSUBISHI
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Self Refresh Cycle*
tRP tRASS RPS
tRPC
{RPC tesR tCRP
tcHs _\
{CPN |
hat ]
Ao~ho ﬁ
RH
tRCH |
w
tRDD
tcDD
DQ1~DQ1e
(INPUTS)
DQi1~DQ1s Hi-Z
(OUTPUTS)
OF

B bt249825 002938k 290 M
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M5M4V18167CTP-5,-6,-7,-5S5,-6S,-7S

Upper/(Lower) Self Refresh Cycle*

PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

tRP trASS tRPS
/ \ / \
) RPC
RPC tcsR R {CRP .
{CHs
(or [CAT ) / y, N
{CPN '
»
o BB X
RRH
tRCH TWRP| tWRH trRes
R KRR KR KA R
w L P I X X I RSt X X2
tRDD
tcoo
DQ1~DQts Hi-Z
(INPUTS) L_’ ez
< > toFF
DQ1~DQis Hi-Z
(QUTPUTS)
¢ » tOEZ
toop
OF

M bL249425 0029387 127 W
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MINARY - M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

gcismaiw“

PRELIN

Npticet This mpt’!C m\ﬁ;&
e P

some PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

change

SELF REFRESH SPECIFICATIONS *
Self refresh devices are denoted by "S” after spaed item, like -5S /-6S /-7S. The other characteristics and requirements than the below
are same as normal devices.

TIMING REQUIREMENTS (Ta~0~70C, Vcc=3.15V~3.6V, Vss=0V, unless otherwise noted See notes 13,14)

Limits
Symbot Parameter M5M4V1B167C-56 | MSMAV1B167C-65 | MSM4VIBIE7C-7S Unit
Min Max Min Max Min Max
tRASS Self Refresh RAS low pulse width 100 100 100 KS
tRPS Self Refresh RAS high precharge time 90 110 130 ns
{CHS Self Refresh BAS hold time —50 -50 —50 - hs

SELF REFRESH ENTRY & EXIT CONDITIONS
(1) In case of distributed refresh
The last/ first full refresh cycles (1K) must be made within tNs / tsN before / after self refresh, on the condition of tns< 16.4 ms and

tsN = 16.4 ms.
k__t&q Fﬂ—ﬂ
-------------- =l =TT
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
<1K/16.4 ms > . <1K/164 ms >

{2) In case of burst refresh
The fast / first full refresh cycles (1K) must be made within tns / tsn before / after self refresh, on the condition of tns + tsN < 16.4 ms.

NS tsN
- —t—
BURST REFRESH BURST REFRESH
<1K/16.4ms > <1K/164 ms >

M 249825 0029388 DbL3 M
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