MITSUBISHI LSls
Y M 8167CTP-5,-6,-
'55,'68,"73
e 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 [ i [olvss
memory systems where high speed, low power dissipation, and low pQn [Z] [%]1DQ1e
cost are essential. DC:2 ] [#]DQ1s
The use of double-layer metal process combined with twin-welt DQa [ [@1DQ1s
CMOS technology and a single-transistor dynamic storage stacked DQ4 [5] [%]DQ13
capacitor cell provide high circuit density at reduced costs. vee [E] [©)vss
Multiplexed address inputs permit both a reduction in pins and an D0 [I] [&]DQ12
increase In system densities. Qe [£] [&]DQ11
DQr [3] 2]DQto
FEATURES DQe E “1pQe
e TAT |Address | oE Cycle | Power NC [i7] E lsINC
access | access | access | access dissipa- 12 39
Type name time time tme time time tion <
{max.ns) [ (max.ng)| {max.ns)| (max.ns) | (min.ns) | (tlyp.mW) 13 g 38
MMV 18167CTP 5,55 50 10| 25 | 10 50 | 540 “w g =
MSM4V18187CTP-6,-6S| 60 11.6 30 12 110 | 450 :g % 3 NC
M5M4V18167CTP-7.75| 70 15 [ 35 | 15 [ 130 | 390 CAS
w [ BUTAs
RAS [2] =lzE
@ Standard 50 pin TSOP NC [ l5z] As
@ Single 3.3V +0.3V, -0.15V supply (3.15V~3.6V) NC [x] As
® Low stand-by power dissipation Ao 7] [50] A7
1.8MW (MaX) «eecoormrerimnici CMOS Input level A1 @ 7] As
® Low operating power dissipation A2 [ 28] As
MBM4VIBIE7CTP- 5,-58 +rvveensnsiasinnes 650.0mW (Max) A [ Ad
MSM4V1BIBTCTP- 6,-65 «worooveveeereieeeniss 540.0mW (Max) vee ] Bl vss
M5MAVIB167CTP- 7,78 -orvevmervenieseniens 470.0mW (Max)
o ot et Y etresh, GRS before RS refresh Outline 50P3G-F (400mil TSOP Normal Bend)
@ Early-write mode and OF to control output buffer impedance NC:NO CONNECGTION
All inputs, output LVTTL compatible and low capacitance

@ 1024 refresh cycles every 16.4ms (Ao~As)
»: Applicable to self refresh version (M5M4V18167CTP-5S,-6S,
-7S: option) only

APPLICATION
Main memory unit for computers, Microcomputer memory, Refresh
memory for CRT
PIN DESCRIPTION
Pin name Function
Ao~As Address inputs
DQi1~DQ1s | Data inputs / outputs
RAS Row address strobe input
Upper byte control
UCAS column address strobe input
Lower byte control
[cas column address strobe input
W Write control input
OF QOutput enable input
Vce Power supply (+3.3V)
Vss Ground (0V)
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

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

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 conditlons for each mode

. Inputs Input/Output
Operation TS s ngg W B DQ|~Deru c:;c))uwoow
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 DONC 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 AAS 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 ; . . . R
ROW ADDRESS . — Vee (3.3V)
S RAS CLOCK GENERATOR
LOWER BYTE CONTROL
COLUMN ADDRESS LCAS CIRCUIT Vss (OV)
STROBE INPUT T o
UPPER BYTE CONTROLTTAT LOWER % Zx :
COLUMN ADDRESS = DQ
STROBE INPUT . Sky 1
UPPER &°3 ; DQ2
WRITE CO?JgSTL w ﬁ‘-‘:)_‘ - ' . LOWER DATA
1 ; . INPUTS /
] Tt P : E OUTPUTS
o DQs
h 23
H -+ 233
Ao~Ag N
( Ao | coLumn DECODER L
" —— gz2 ||
2 « SENSE REFRESH | 233
A3 §g iy AMPLIFER & | /0 CONTROL =
™ T UPPER DATA
ADDRESS INPUTS { 23 e [ 1 INPUTS /
A S <l K e I OUTPUTS
6 o0 1 w2
A7 22 o] 8 |i|  Memonvcen — L2k |
Aa el "%f & | (16777216BITS) 3x3
Ag < é E
~ \ [_,__(3 OUTPUT ENABLE
SOF INpuT
pp— . . R . }
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M5M4VvV18167CTP-5,-6,-7,-5S,-6S,-7S

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
AP N tRAS o
tRPC tcsR {CHR
"4 N
TCAS/UCAS Yy, {cPN N Y.
twRP tWRH
G222 0200 0 0 07020020 9 | LA AN A AR X KK XK A KKK KR K KX XA XD
w LRRRERRRRAHRAEELRKRARN ZRRARHIRRERRRHIERRRERRRIARLERRHERE
BSOS K GRS IEI I K ICICH K AIH K
Ao NSRS R R UL L RIRRK KL
1ASR tRAH
v o oo R o o e o ot o o oo o o O R X
~ 0.0 0.9.0.6.0.9.0.0.0.0 .0 0.0.0.0.0.0.6.0.0.0.0.0.0.9.9.0.0.6.0.0.0.9.9.0
Ar~Ar QIR RRIIRRKRRKY NS SRR
- RO O SR
As~As ppeselelelelelels’
OPEN
110 1~16 —
@ Dor't care
Note 1: Address Table for Burst address sequance setting cycle.
As As A7 As As A4 A3 A2 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 inferrupted or another Burst address sequence setting cycle.
3: ARAE only or CBR refresh cycle must follow the Burst address setting cycle to exil the programming mods.
* MITSUBISHI
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MIN AR\' M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S
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e 0 PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.5~4.6 \
Vi Input voltage With respect to Vss -0.5~46 v
Vo Output voltage —0.5~4.6 Vv
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 T
Tey Storage temperature —65~150 T

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted) (Note 4)

Limits
Symbol Parameter in Nom | Max Unit
Vee Supply voltage 3.15 3.3 3.6 v
Vss Supply voltage 0 0 [} Y
Vin High-level input voitage, all Inputs 2.0 Vce+0.3 \
ViL Low-level input voltage, all inputs -0.3 0.8 A

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)

Limitg
mbol
Symbo Parameter Test conditions Min | Typ | Max Unit
VoH High-level output voltage loH=—2.0mA 2.4 Vee Vi
VoL Low-level output voltage loL=2.0mA 0 0.4 v
loz Off-state output current Q floating OVSVouts3.3V -10 10 HA
1 Input current OVSEVINSJ.6V, Other Inputs pins=0V | —10 10 HA
Average supply current M5M4V18187C-5,-58 FAS, TAS cycling 180
lcc1¢av) | from Vec, operating M5M4V18167C-8,-68I RC=twe=min, 150 mA
(Note 6,7,8) [Msmav18167C.7,-75| OUtPut open 130
FRAS= TAS =ViH, output open 2
Vee, - mA
lec2 Supply current from Vce, stand-by {Note 8) TAB- CASZVoe 0.2V 05
lcca* Supply current from Vce, stand-by {Note 9) | AAS=TAS&Vee —0.2V 150 KA
Average supply current M5M4V18167C-5,-55 cling, TAB= Vin 180
lccs (avy from Vcc, refreshing M5M4V18187C-6,-6S mc.;:Y 150 mA
(Nots 6,8) [MsMav18167C-7,-75| Output open 130
Average supply current M5MA4V18167C-5,-5S| pxa. v, TAE oyol 150
lecaaw) I,'f’p':"‘,’,‘jf’aum_w. M5M4V18167C-6,-68| trcamin, e 140 mA
{Note 6,7) | M5M4V18167C-7,-75| QutpUt open 120
fc;'onrv:csupply current M5M4V18167C-5,-58 TAS before AT refresh cycling 180
lcceav) m before RAE refresh M5M4V18167C-6,-6S| tRcamin. 150 mA
(Note 8) [ M5M4v18167C-7,-75] output open 130
RAE cycling TAS £0.2V or TAS before FAS
Average supply current from Vcc refresh cycling
1ccsa) * | Etended-Refresh-Mode (Note 9) |(W. €. Ao~Ao 0.2V or &Vec—0.2v) 300 | kA
DQ=0pen,tRC=125 4 8,IRAS=IRAS min.~1 u o
Average supply current from Vcc
. - . A
lccaav) Seff-Refresh-Mode (Note 9) FAS=TAS 0.2V, output open 200 H

Note 5:Current flowing into an IC is positive, out is negative.

8:1cc1 (Av), IcC3 (Av) and Icc4 (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 ars obtained with the output open.

8:Column Address can be changed once or less while FAS=VIL and [CAS/UCAS=ViH .

9:An initial pause of 500 . 8 is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a FAS clock such as FAS-Only refresh).
Note the RAS may be cycled during the initial pause . And any 8 AT or RAS/CAS cycles are required after prolonged periods
(greater than 18.4 ms) of RAS inactivity before proper device operation is achleved.

R
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PRELIMINF ARY M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S
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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)

Limits
Symbol
Y Parameter Test conditions Min Ty Wiax Unit
Cin Input capacitance, address inputs 5 pF
Ci©n) Input capacitance, OF Input ViaV 7 pF
Ci@w) input capacitance, write control input ; l:MS:Z 7 pF
Ci7%s) | Input capacitance, RAS input \;-25mv s 7 pF
Ci ©x8) Input capacitance, TAS input 7 pF
Ciro InpuOutput capacitance, data ports 7 pF
SWITCHING CHARACTERISTICS (Ta=0~707C, Vcc=3.15V~3.6V, Vss=0V, unless otherwise noted, see notes 10,11)
Limits
Symbol Parameter MSM4V18167C-5,-55 |MEM4V18167C-6,-65 | MEMAV18167C-7-TS Unit
Min Max Min Max Min Max
fcac Access time from TAS {Note 12) 10 11.6 15 ns
tRAC Access time from RAS {Note 13) 50 60 70 ns
A 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 trom 5F 10 12 15 ns
tDOH Data hold time from TAS Low 3 3 3 ns
oLz Output low impedance time from OF low 3 3 3 ns
fewz Qutput low impedance time from TAS low 3 3 3 ns
10EZ Output disable time after OF 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
tOFF Qutput disable time after AT high {Note 16,17) 4 10 4 10 4 15 ns
tREZ Output disable time after FAS high {Note 16,17) 4 10 4 10 4 15 ns
Note 10: AC Measurmants {T=2ns.
11: AC Characteristics 1est condition
(1) Input timing Specification (2) Output timing Specification
2.8V
ZXIAVHAV : Test point —G— 1.4V/1.4V : Test point
oV - 7\
2ns
{3) Output Load
1.4V 3.3V
1.
Z=50Q soa 24
Output Output
I 50pF 50pF 8700
{for Access time) I

Note 12: Assumes that tRCD &tRCD(max) and tASC &tAsc(max) and tCP & tcP(max).

13: Assumes that tRCDStRCO(max) and tRADSIRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in this table,
tRAC will increase by amount that tRCD exceeds the value shown.

14: Assumes that tRADZRAD(max) and tASC SIASC(max).

15: Assumes that tCP StCP(max) and ASCZIASC(max).

18: tOEZ (max) , tWEZ(max) , toFF(max) and tRE2(max)defines the time at which the output achieves the high impedance state ( louTs | 10 xA | )
and is not reference 1o VOH(min) or VoL(max).

17: Output is disabled after both RAS and TAS go to high.

x MITSUBISHI
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

TIMING REQUIREMENTS (for Read, Write, and Refresh Cycies)

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

(Ta=0~70°C, Vcc = 3.15V~3.6V, Vss=0V, unless otherwise noted, See notes 10,11)

Limits
Symbol Parameter MEMAV1B8167C-5,-55 | MSMAV18167C-6,-65 | MSM4V18167C-7,-7S Unit
Min Max Min Max Min Max
tre RAS high pulse width 30 40 50 ns
tRCD Delay time, RAS low to TAS low (Note18) 18 25 20 31.8 20 40 ns
tcrp Delay time, TAS high to BAS low 10 10 10 ns
RPC Delay time, RAS high to TAS low 5 5 5 ns
tceN TAS high pulse width 10 10 10 ns
tRAD Column address delay time from FAS low (Note19) | 15 25 15 30 15 35 ns
tasr Row address setup time before BAS low 1.5 1.5 1.5 ns
tasc Column address setup time before TAS low (Note20) | 1.5 1.5 1.5 ns
tRAH Row addrass hold time after FAS low 8.5 8.5 8.5 ns
tcAH Column address hold time after TAZ low 8.5 8.5 8.5 ns
fozc Delay time, data to TAS low {Note21) 0 0 [1} ns
ozo Delay time, data to OF low (Note21) 0 0 0 ns
tRDD Delay time, RAS high to data {Note22) 13 15 20 ns
tcop Delay time, TAZ high to data {Note22)| 13 15 20 ns
tobp Delay time, BE high to data (Note22) 13 15 20 ns
tRC Read cycle time 90 110 130 ns
RAS RAST low pulse width 50 | 10000 60 | 10000 70 | 10000 ns
tcas CAS low pulse width 5 | 10000 5 | 10000 5 | 10000 ns
tRCs Read Setup time before TAS low 3 3 3 ns
IRCH Read hold time after TAT high {Note 23) 5 5 5 ns
tRRH Read hold time after FAS high (Note 23)| 10 10 10 ns
toRH FAS hoid time after OF low 13 15 20 ns
tocH TAS hold time after OF low 13 15 20 ns
twes Write setup time before TAS low 3 3 3 ns
twecH Write hold time after TAS low 5 5 5 ns
twep Write pulse width 7 7 7 ns
{CRW CTAS Low 1oRAS 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 atter TAS low or W low 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: tRCD(max) is specified as a reference point only. If IRCD is less than tRCD(max), access time is tRAC. I tRCOD is greater than {RCD{max), access
time is controlled exclusively by tCAC or tAA.

19: tRAD(max) is specified as a reference point only. If tRAD Z tRAD(max) and tASC S tASC(max), access time is controlled exclusively by tAA
20: tasc(max) is specified as a reference point only. If tRCD & tRCD(max) and tASC & tASC(max), access time is controlled exclusively by tCAC.

21: Either tDZC or {020 must be satisfied.
22: Either tRDD or {CDD or toDD must be satisfied.
23: Either tRCK or tRRH must be satisfied for a read cycle.
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M5M4V18167CTP-5,-6,-7,-55,-6S,-7S

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 MSMAV1B167C-5,-55 | MSMAV1B167C-6,-65 | MEMAV18167C.7,-7S Unit
Min Max Min Max Min Max
trc Pipeline Burst EDO Cycle 15 16.6 20 ns
tDOH Output hold time from TAS low 3 3 k] ns
tRAS RAS low pulse width for read write cycle (Note26) | 50 |125000 60 [125000( 70 |[125000 ns
tcp TAS high pulse width (Note26) 5 5 5 ns
fcHOL Hold time to maintain the data Hi -Z until CAS access 7 7 7 ns
togp OFE Pulse Width 7 7 7 ns
wep W Pulse Width 7 7 7 ns
IWET W Pulse Width (for Write comand termination) 7 7 7 ns
twic 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: tcp(max) is specified as a reference point only.
CAS before FAS Refresh, and WCBR Cycle (Note 27)
Limits
Symbol Parameter MSM4V18167C-5,-55 [ MEM4V18167C-6,-65 | MSM4V18167C-7 -78 Unit
Min Max Min Max Min Max
tCSR TAS setup time before RAS low 10 10 10 ns
fcHR TA3Z hold time after BAS low 15 15 15 ns
tWRP WE setup time before FAS low 10 10 10 ns
twAH WE hoid time atter RAS low 10 10 10 ns

Note 27: Eight or more TAT before RAS cycles instead of eight HAS cycles are necessary for proper operation of TAS before RAS refresh mode.
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PIPELINE BURST MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Timing Diagrams (Note 28)
Read Cycle

tRC

s \ /! )

L fcaP tRCD fcAs . fcp tcas tcrP
IRAD » _tasc tcAH
sk | tram c »| tasR
AoAs ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS

tozc

DQi1~DQss Hi-Z
{INPUTS)

tcac

-
DQ1~DQe Hi-Z oz
(OUTPUTS) DATA VALID )———

Note 28 m Indicates the don't care input.
% Indicates the invalid output.
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

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

Byte Read Cycle

(or UTAS)

J

1, fcRp

{RC

tRAS

tRCD

tCcRP

tcas

ole

tcp

tCAS

(or TCAS)

Ao~Asg

DQi1~DQs
(or DQe~DQ1s)
(INPUTS)

DQ1~DQe
(or DOe~DQ18)

tRAD

tcaH

o

COLUMN
ADDRESS

A 4

tAsR

ROW
ADDRESS

Hi-Z

(OUTPUTS)

DQe~DQis

tozc

(or DQ1~DQe)
(INPUTS)

DQe~DQ1s
{or DQ1~DQe)

Hi-Z

Hi-Z

fcAC

(OUTPUTS)

toCH

Hi-Z

P

5 ~ 449



MITSUBISHI LSls

o Qgt_,M‘NABYH M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

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

Write Cycile

tRAS tRP

RAS s
tCRW
FRP tRCD tCAs I tCRP

COLUMN
ADDRESS

ROW
ADDRESS

Ao~Ag

DQ1~DQ1s

(INPUTS) DATA VALID

DQI~DQis Hi-Z
(OUTPUTS)

x MITSUBISHI
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M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

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

Byte Write Cycle

A 4

{RAS tRP

tcap tRCD 1CRW

{or UCAS)

icrP

tcas

{or LTTAS)

COLUMN
ADDRESS

Ao~As ROW

twes tweH

DQ1~DQe
{or DQe~DQ16)
(INPUTS)

RRIIERERRLIS
190%%0% %% % %% %%

o

DQ1~DQe Hi-Z
(or DQe~DQ1s)
(OUTPUTS)

tos

{DH

DQe~DQ1s
{or DQ1~DQe)
(INPUTS)

W o WA W W W
Joletetetetelolotetelelelelels,

DATA VALID

6%

DQo~DQ1e
{or DQ1~DQs)
(QUTPUTS)

Hi-Z

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

MITSUBISHI LSls
M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

Pipeline Burst Mode Read Cycle (1)

tRAS p
RAS -
teRP tCsH e
.
tRcD tcas |tcp Jtcas| tcp
[CAS/ \ ] y 28
UCAS 1
JRAD .I .
tsA ftRAH  tasc | tcan tasc | tcan tasr
- -~ -
~ ROW coL LSRR coL ROW
Ao~A9 ADDR m "e%e2s! 020 % % ° ADDR
1 tACS > tRCH
LA 5
tcoo
toze
tcAn tRDO
d tREZ
DQ1
~DQie & iz 5
(INPUTS) r~
tCAC {CAC CAC {CAC {CAC fCAC fCAC {CAG 1OFF
AC
13
cLz tooH tocH tOoH H oo
e | —» -+ - ke Ny ooH el
DQ1 Hi-Z
Dout Dout Dout Dout Dout Dout Dout Dout Dout
~DQ1s m mo 1 m+2 m+3 n nel n+2 ned o
(OUTPUTS) IRAC
T toDo
t0z0 {OEA *
toLz —D—'l- tOEZ
6E '
—
z MITSUBISHI
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-6,~7,-55,-65,-7S

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

Pipeline Burst Mode Byte Read Cycle (1)

tRAS

Y

RAS

r

tcrp

tcsH

trc

tRCD

CP:

(or UCAS)

icms F

- ROW
Ao~Ae ADDR

{CAH

SC | tcAH

tRCS

2§

Q
7Q

S

tRCH

DQ1~DQe
(or DQe
~DQ1e)
(INPUTS)

DQ1~DQs
(or DQw

tpzc

tcaa

Hi-Z

DD

tROD

Hi-Z

tCAC

{CAC

tCAC

fcac

icAC

{CAC

CAC

CAC

tcz

~DQ1s)
(OUTPUTS)

DQo~DQ1s

Dout
m+i

Dout
m+2

Dout
m+3

{DoH

Dout

Dout
n+1

Dout
n+2

tDOH

ICAC

tDOH

{or DQ1
~DQe)

(INPUTS)

DQe~DQte
(or DQ1

Hi-Z

~DQes)
(OUTPUTS)

{COH

toEz

Sv
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o IMIETEARY M5M4V18167CTP-5,-6,-7,-55,-6S,-7S

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

Pipeline Burst Mode Read Cycle (2)

tRAS RP
FAS \ ] !l_
ICRP tCSH N «1PC_ o
tACD cag | tcp lycas | fep
LCAS! \ T\ ) Y Y [
UTAS __/ y - /
tASR  ftrRan  tasc | tcan tasc | tcaH tasc |tcaH| tash
le—
ROW L coL
Ao~Ag ADDR m n 88888 o AGOR
| |
(RCS o RCH |
W
tRDD
tozc tcoo
L tREZ )
Ie >
DQ1 Hi-Z
~DQis
INPUTS
( ) " fcaa > 1CAC {CAC CAC {CAC {CAC tCAC
tcac tDOH tooH tDOH tDOH tooH twez
tcLz - -» tcz » - > - |
DQn Hi-Z Hi-Z
~DQ1s Dout Dout Dout Dout Dout Dout Dout
m m+1 m+2 n n+1 n+2 n+3
(OUTPUTS)
tRAC {OEZ {OEA
tozo tOEA ) i —4‘- "tODD
> tcHoL e 10ELZ
oLz -U—‘Q— -» le—»{ tocH o 10EZ
KK X
OF 0020500 % %% y
toeP
* MITSUBISHI
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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 Cycle (Read Terminated Read)

ELECTRIC

tRAS RP
RAS f !L
tcRP e tCSH " trc
—
tRCD fcas | tep |tcas | tcp
CCAS/ y A _‘ )
tasR |tRAH  tasc | tcan tAsC | ICAH ASC | tCAH tASR
| j—
~ coL coL ROW
Ao~Re ol ok IR " 5 AGOR
tRes Eitcu tWEP tRCS tACH
[
w 7
tRDD
tozc fcoo | ¥
tREZ
DQ1 + »
~DQ1s @ Hi-Z
(INPUTS)
I tcar tcAC tcAC tcAC tcac tcac tcac
tcAc N Stmon || ton WEZ iz | ltgon | | toom t‘i”EZ
tcz
DQ1 i
Q Hi-Z Dout Dout Dout Dout Dout Dout Dout
~DQie m met m+2 m+3 o o+1 0+2
(OUTPUTS) tRAC
topo
tozo toea
towz -r—‘n— ¢ I0EZ
OF m
MITSUBISHI
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MITSUBISHI LSls
pRF_uN\\NARY M5M4V18167CTP-5,-6,-7,-55,-6S,-7S

e gt M

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

Plpeline Burst Mode Write Cycle

tras P
FAS \ | ‘L
tCRP tCcsH trc >
{CRW
tRCD tcas | tcp [tcas | tcp M 7
TTAS/ ! 4 -
UCAS ] ‘LJ L/—‘ L_/_
tASR AH  tASC | ICAH tasC | ICAH tasc | tcaH tAsSR
Ao~~o S TS IR Ot o ot i
twes tWCH
w I
H DH {OH Di {DH
DQ1 j-{DS
~Dhs SO Din WX 20 0% IO
(INPUTS) & ‘t" n+1 ‘?‘? E ?‘? ?‘?‘ m ’0?4 E
DQ1 HI-Z
~DQ1s
{OUTPUTS)
C I I DK KKK K K K K 3K K I3 I I I ¢ I D3 3K K 5K X 6 I 3K M I 5¢ A 5 ¢
LI o*ofote2e 2 002020 2e 0 0 tu e lo 0 20 te 20 0 0 e e e 0 Tue 2 o e e 2ol o o e et eto o e te T o 0 e 20 o o e e et o e e 2e e 2o e e
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MITSUBISHI LSIs

pRELIMIN ARY | M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

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

Pipeline Burst Mode Byte Write Cycle
tRAS tRP

RAS B X

tcsH . tpc

tcRP
— tcAw
tRep  [tcas | tep |tcas | tep

PRI TR SAVAVAVAVAVAVAVYA YA

UCAS
(or LCAS)
tASR |tRAH 1ASC | ICAH tasc | tCAH tasc | tcaH tASR
i—bl —
~ ROW coL [ole R coL
Ao~A9 ADDR m n o Egovfli
|
twes

tDH {DH H H H tOH tDH toH 1DH tDH
DQ1~DQs je-tDs
{or DQe o
~DQts)  XAKKHNY *o¥

(INPUTS)

DQ1~DQe

(or DQe Hi-Z
~DQu1s)
(OUTPUTS)

DQe~DQ1s
{or DQ:
~DQs)
(INPUTS)

KA AAAARN KR KR A X X KRR KK XXM KKK XK KX KK A KKK KKK AR KX XK KRR KX R XK KX
SCRAIHRHERKRARIHHRRREHHRLRRLEERRRIRLEERLRARRRIRIL LR ARHRILRELIRAERIKRKK

DQs~DQis )

(or DQ1 Hi-Z
~DQe)
(OUTPUTS)

""'"".9"‘.‘."""""""’""‘""Q""""""""

14 196%0% 0000000000000 N N O N

* MITSUBISHI
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g MITSUBISHI LSIs
oRELINITIA Ry M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

-l
et

i
L;

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

Pipeline Burst Mode Write Cycle (Write terminated Write)

tRas AP
RS ’ f X
8 tcsH trc
CRP tCAW
tRCD tcas [tcP |icas| tcp
] wAYA YA YA
tCAH Wusc | tean tasl
l—
coL coL ROW
n o DOR
twcH
twie ~LMET, twes
w
twCH
toH toH toH toH tDH {OH tDH 1DH 1DH
—
DQ1 ¢ DS
~DQis KXY DN o OO K )
e ) KRR o R R % KK o5 R 25 KSR 25 KRR
DOy Hi-Z
~DQ1e
(OUTPUTS)
NAAAANNAAAARARAARAAAAARNXAAAAAAAAAAANAAN/
o XX % X 232525252525255R5CRIIEEEIRRIRRIKRK

MITSUBISHI
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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
tesH tPc
tcrp - » . » tcRW
trep | tcas| tep |tcas | top
/ | !L/_‘L_/_‘l_/_‘
UTAS X f L/
tASR [tRAH. tasC | tcam tsc | tcan tASR
T _
~ ROW coL COOCK XX coL coL ROW
Ao~As ADDR m ‘0‘0‘0‘,3’0’0" hJ wid
tCHOL
tRcs
% L g m‘CH twes tWCH
*
w
tozc twED tOH toH toH tom
DQ1
Hi-Z
~DQne 225
INPUTS)
( I tcan tcac tcac fcAc
tcac tQoH H tDOM tWEZ
toLz - - — Le—>
o HiZ Dout Dout Dout Dout Hi-Z
(B?J?:UTS) :‘u m+1 me+2 m+3
tRAC N t0EZ
tpzo tOEA
) toLz —:—‘Q— i toep

o RN ;

ELECTRIC
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IMINARY

PIPELINE BURST MODE

MITSUBISHI LSIs

M5M4V18167CTP-5,-6,-7,-55,-6S,-7S

16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Pipeline Burst Mode Byte Read-Write Cycle

;me :I

FAS

Y

tcRP

tcsH

tRCD AS_| jCP

P

AS

(or UCAS)

-

(or [TAS)

DQ1~DQes
{or DQe
~DQis)
(INPUTS)

DQ1~DQe
(or DQe

tasc | tcaH

tasc

tcan

toz2c

lASRL_

Hi-Z

{CAA

tcac

tcz
Hi-Z

~DQrs)
(OUTPUTS)

DQo~DQ1e
{or DQ:

¥

CAC

AC

Dout Dout
m+2 m+3

~DQe)
(INPUTS)

DQ9~DQ1s
(or DQN

HI-Z

~DQe)
(OUTPUTS)

RAAN
008,
OF RN

903,
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MITSUBISHI LSls

EUN\\NARY M5M4V18167CTP-5,-6,-7,-5S,-6S,-7S

ration
et A ﬂ“ spu f"h i 10 chAnar
YT TR TES

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

Pipeline Burst Mode Write-Read Cycle

tRAS P
\ X
TS I
tcap e tesH , —IPC
tRCD CAS | tcP AS | tcp
TTAS/ '\ b
UTAS - ) / ]
tASR H o tasc | tean tsc [t tasc | tcan SR
—» > P > > j—
~ ROW coL coL ROW
Ao~As ADDR m n c?c. ADDR
twes twie tRCH |
tWCH
w
| tROD
tRCS
toH toH toH {OH toH tcoo
I H mEZ N}
. DS 4-1DS tbs ¢ »
1 . " . n n Hi-Z
AN \/ AN L/
~Dars  SERXAXE o KRR e ) to‘«@’o‘v.’o% € 3 !
(INPUTS) tcAC tCAC tcAC
tciz tDoH HoH twez
—» —»
DQt Hi-Z
~DQs Dout Dout Dout Y.
[ o+1 0+2
(OUTPUTS)
toLz _'tooo
toEA 102
OF

MITSUBISH!
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MITSUBISHI LSIs

H>RELIMINARY M5M4V18167CTP-5,-6,-7,-55,-65,-7S

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

Pipeline Burst Mode Byte Write-Read Cycle

tRAS -]

ms ) \

tcap |e—1CSH 4 S,

tRCD tcas | tlcp |icas | tcp

(or TEKS) | O TMu s_/“;_f"L_/'L
UTAS
(or CTCAS)
s H  tAsC | tcan s | tcan tasc | toan tAsR
o > ol > —
Ao~Ae O ok " oo Cor oA
twes wic ) tACH
»l tRDD
tcoo
wkz
Hi-Z
(INPUTS) 1cAC | tcac fcAC
towz tDoM Iwez
DQ1~DQe Hiz » »
{or DQs Dout Dout Dout Y
~DQis) ° o+l o+2

(OUTPUTS)

R R R R R R R R

AR ILRR SRR RIERIIIIRILRNLRIEERERIRILHKIRIIX I RIALRAKIEIHRARN
(INPUTS)
DQe~DQ16 Hi-Z
(or DQ1
~DQe8)
(OUTPUTS) oLz o tooo

tOEA toEz

VAV v v
0‘90‘

O I K XIS I K ICHCI X IR SIS )
Ot 00T e te e te te b T e ta e e 0 2e 2 Tt 2 e Y0 ta %0 % 0 e 20 %0 %0026 %6 20 %0 % % e %%
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5 - 462 ELECTRIC



?REH\\M?\% AR

MITSUBISHI LSis

M5M4Vv18167CTP-5,-6,-7,-5S,-6S,-7S

o

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

RAS-only Refresh Cycle

RAS

L[CAs/

Ao~As

DQ1~DQts
(INPUTS)

DQ1~DQ1s
(OUTPUTS)

tRC

A 4

y

tRPC tchP
{CRP|

tash {RAH tASR

AW AW AW W o W W
R CRANHARK
o200 l0lele el %0 %% ADDRESS

W N N N N N W W W W W W A W Y AW Y AV W A W W W AW AW
.:.:.:.: :.:.:.:.0 9 0.:.: 0. 0’:.0 0.0 .. > 0.0 : 0.:’:.0 >0
...COC.A.‘.&.A.A .’.’.".‘

Hi-Z

0.’.’.’...’... * o0 ..‘”0.. &5 55 &5 2% ...“‘"

LA IO $0.0°0.0.0.0
I I IR A IR IR KX O QL0

* MITSUBISHI
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MITSUBISHI LSls

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

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

TAS before FAE Refresh Cycle, Extended Refresh Cycie *

]
g2
3 & 3
5
W
F 3 F @ m m
& 2
o
5
&
‘
Q
£
Ny
S
2 N
4 I
8
P4
o
2
» « ”
85
n T
&
£
L3
-
T~ ”
2 !
m D
@
5 P
- z o305
z ¥t
3 [ .....’..
z § S0%e%
] x olede
o L |- - .90000.
£ £ O PO
o. z 4 £ 0
E 3
L] [ ]
-] @ I
g §g  8E
o g Lo LE
e m 2 Sz g3

Amswlsm
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MITSUBISHI LSis

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

ARY

I

v

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

pRELIMIN

Self Refresh Cycle*

fRPs

X

S

trP

2w
e m ole
: HILS: 2%
£ 2 S0
HM
.04
%%
| ‘oe%
2
4
&
0n
x
£ N
T
o
[
£
5
¥ 8 a b
g Zl 3 g =
-4 m £
[J p
m 2 2%
o . g@ 85
5 12 1B
§ 8 2 gz 838
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PRELIMINARY

MITSUBISHI LSis

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

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

Upper/(Lower) Self Refresh Cycle*

tRP tRASS tRPS
_ 1 \ 7 \
{RPC
{RPC tesh tcRp
{cHs
UCAS /] \
(or [CAT) / y, .~
{CPN I I
tASR F_
ROW
ho~he % ADDRESSX
RH
tACH IF}_\: tWRH trcs
LA A A NN
w P ORRAHKK
tROD
tcoo
DQ1~DQ1s Hi-Z
(INPUTS} I
tREZ
#1{OFF
DQ1~DQu1e Hi-Z
(OUTPUTS)
e
AM :
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MITSUBISHI LSis

RY M5M4V18167CTP-5,-6,-7,-5S5,-6S,-7S

oy 1 DATLUAE

pRELIMINA

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

SELF REFRESH SPECIFICATIONS *
Self refresh devices are denoted by "S* after speed item, llke -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
Symbol Parameter MS5MAV1B167C-5S | M5MAV1BI67C-6S | M5MAV1BI67C-7S Unit
Min Max Min Max Min Max
tRASS Self Refresh FAS low pulse width 100 100 100 KS
tAPS Self Refresh RAZ high precharge time 90 110 130 ns
{CHS Self Refresh FAS hold time —-50 -50 —-50 ns

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 3 16.4 ms and

1SN 3 16.4 ms.
——sy —s]
---------- fEE-==-111 | IR

DISTRIBUTED REFRESH
<1K/ 164 ms >

DISTRIBUTED REFRESH
<1K/16.4 ms >

(2) in case of burst refresh
The last / first full refresh cycles (1K) must be made within tns / tsn before / after self refresh, on the condition of tNs + tsN 5 16.4 ms.

NS tsN
h— -t

W W 1 . m

BURST REFRESH BURST REFRESH
<1K/168.4ms > <1K/164 ms >

z MITSUBISHI
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