MITSUBISHI LSIs

M5M5V1132FP,GP-6,-7,-8,-7L,-8L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

DESCRIPTION

The M5M5V1132 is a family of 1M bit synchronbus SRAMs
organized as 32768-words of 32-bit. The M5M5V1132 provides a
high speed secondary cache solution for microprocessors. The
design integrates a 2-bit burst counter, input and output registers
with the ultra fast 1M bit SRAM on a single monolithic circuit. This
design reduces component count of cache data RAM solutions.
Mitsubishi's SRAMs are fabricated with high-performance, low
power CMOS technology, providing greater reliability. This device
operates on a single 3.3V power supply and are directly LVTTL
compatible.

FEATURES
® Access times /Cycle times
M5M5V1132FP,GP-6 - 5.5ns/10.0ns (100MHz)
M5M5V1132FP,GP-7, -7L -~ 7.0ns/13.3ns (75MHz)
MSMEV1132FP,GP-8, -8L reoererermrermereeese 8.0ns/15.0ns (66MHz)
® Low power dissipation
Active (B6MHZ) srovremeermmeerenrmensen e 415mW (typ)
Stand-by (-6, -7, -8) 0.7mW (typ)
Stand-by (-7L, -BL) 20uW (typ)

® Package

100pin QFP, LQFP, Body Size (14.0X20.0 mm?)

Pin Pitch (0.65 mm)

@ Single 3.3V power supply (3.13 ~ 3.60V)
® Fully registered inputs and outputs (Pipeline operation)
@ Gilobal write control or individual byte write control
® MODE pin allows either liner or interleaved burst
® Snooze mode pin (ZZ) for power down
@® CiK stopped stand by mode.
® 32.bit wide data 1/O

APPLICATION
486/PentiumT™/PowerPCT™ processor second level caches

FUNCTION

Synchronous circuitry allows for precise cycle control triggered by
a positive edge clock transition. Synchronous signals include : all
addresses, all data inputs, all chip selects (S1, Sz, S2), burst
control inputs (ADSC, ADSP, ADV) and write enables (MBW, GW,
BW1, BW2, BW3, BW4). S2 and Sz provide easy depth expansion.

The write operation can be performed by two methods. The
global write enable (GW) will perform a write to all 32 bits. Byte
wide writes are controlled by the master byte write enable (MWB)
and the 4 individual byte write enables (BW1~BWas). The byte
write cycle will write from one to four bytes. The write cycle is
internally self-timed, eliminating the complex signal generation of
an off chip write.

Asynchronous signals are output enable (OE), snooze mode pin
(ZZ) and clock (CLK). The HIGH input of ZZ pin puts the SRAM in
the power-down state. When ZZ is pulled to LOW, the SRAM
normally operates after 30ns of the wake up period.

When CLK is stopped and all inputs (Address, Burst control, CLK
etc.) are fixed in CMOS level, the SRAM becomes in the
power-down state that is called "CLK stopped stand-by mode”.
During CLK stopped stand-by mode, power supply current is
almost same as snooze mode even if the SRAM is selected. When
CLK is active again, the SRAM immediately recovers from CLK
stopped stand-by mode to normal operation mode.

The burst mode control (MODE), and the flow-through enable
(FT) are DC operated pins. MODE pin will allow the choice of
either an interleaved burst, or a linear burst. FT pin normally is
pulled HIGH. When FT is pulled LOW, the. SRAM changes
non-pipelined type with flow-through output. FT LOW input is only
used for a test mode. '

The burst operation is initiated by either address status processor
(ADSP) or address status controller (ADSC). The burst advance
pin (ADV) controls subsequent burst addresses.
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PIN CONFIGURATION (TOP VIEW)
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BLOCK DIAGRAM
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Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions and
timing diagrams for detailed information.
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PIN FUNCTIONS
Pin Name Function
Ao~Ass Synchronous These inputs are registered and must meet the setup and hold times around the rising
' Address Inputs edge of CLK. » .
MBW Synchronous Master | This active LOW input is used to enable the individual byte write operation. The
Byte Write Enables individual byte write operation is performed when MBW is LOW.and GW is HIGH. The
global write operation {(a write to all 32 bits) is performed when W is LOW. =
W Synchronous Global This active LOW input is used to enable the global write operation (a write to all 32 bits)
Write Enables and must meet the setup and hold times around the rising edge of CLK.
BW1, BW2, Synchronous Byte These active LOW inputs allow individual bytes to be written and must meet the setup
BW3, BW4 Write Enables and hold times around the rising edge of CLK. A byte write enables is LOW for a
WRITE cycle and HIGH for a READ cycle. BW1 controls DQ1~DQs. W2 controls DQg
~DQ1s. BW3 controls DQ17~DQza. BW4 controls DQzs~DQs2. Data I/O are tristated if
any of these four inputs are LOW.
CLK Clock Input This signal latches the address, data, chip enables, byte write enables and burst
control inputs on its rising edge. All synchronous inputs must meet setup and hold
“times around the clock's rising edge. )
1 -Synchronous . This active LOW input is used to enable the device and conditioris internal use of
Chip Select Input ADSP. This input is sampled only when a new external address is loaded.

B2 Synchronous ] This active LOW input is used to enable the device. This input is sampled only when a
Chip Select Input new external address is loaded: This input can be used for memory depth expansion.

S2 Synchronous This active HIGH input is used to enable the device. This input is sampled only when a
Chip Select Input new external address is loaded. This input can be used for memory depth expansion.

OE Output Enable Input This active LOW asynchronous input enables the data I/O output drivers.

DQ1~DQaz2 Data 1/O Byte 1 is DQ1~DQsg; Byte 2 is DQo~DQ1s; Byte 3 is DQi7~DQz4; Byte 4 is DQas~
DQaz.

. Input data must meet setup and hold times around the rising edge of CLK.

2z Snooze Mode Input This asynchronous input allows the selection either normal aperation mode or snooze
mode that the SRAM is in the powerdown state even if CLK is operated. This active
HIGH asynchronous input puts the SRAM in the snooze mode. When ZZ=HIGH, input
leak current flows to this pin. When this pin is pulled to LOW or-NC, the SRAM normally

_ operates.
MODE Burst Mode Control This DG operated pin allows the choice of either a interleaved burst or a linear burst, If
' this pin is ' HIGH or NC, an interleaved burst occurs. When this pin is tied LOW, a linear
burst occurs, and input leak current flows . ’ : ’

T Flow-through Enable This DC operated pin is used as a test mode pin. Normally, this pin is pulled HIGH or
NC. When this pin is tied LOW, the SRAM changes non-pipelined type with flow-through
output, and input leak current flows.

ADSP Synchronous _ .This active LOW input interrupts any ongoing burst, éausing a new external address to

Address Status Processor be latched. A READ is performed using the new address, independent of the byte write
enables and ADSC but dependent upon S2 and S2. ADSP is ignored if 1 is HIGH.
| Power-down state is entered if S2 is LOW or S2 is HIGH.

ADSC Synchronous This active LOW input interrupts any ongoing burst and causes a new external address

~Address Status Controller to be latched. A READ or WRITE is performed using the new address if all chip enables
are active. Power-down state is entered if one or more chip enables are inactive.

ADV Synchronous This active LOW input is used to advance the internal burst counter, controlling burst

Address Advance access after the external address is loaded. A HIGH on this pin effectively causes wait
states to be generated (no address advance). This pin must be HIGH at the rising edge
of the first clock after an ADSF cycle is initiated if a WRITE cycle is desired (to ensure

. use of correct address)

Veo Voo Power Supply (3.3V)

Vss Vss Ground (0V) -

VeeQ VeeQ 1/O Buffér Supply (3.3V).

VssQ VssQ 110 Bufier Ground (0V)
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DC OPERATED TRUTH TABLE
Name Input status Operation
MODE Hor NC lrllterleaved Burst. Sequence
L Linear Burst Sequence
_ H or NC Pipelined SRAM
FT L Non-pipelined SRAM (Test mode) |

Note 1. MODE and FT are DC operated pins.
2. H means logic HIGH or NC. L means logic LOW. NC meons No-Connection
3. Normally, FT is pulled to HIGH or NC. FT LOW input is only used for a test mode.
4. See BURST SEQUENCE TABLE about Interleaved and Linear Burst Sequence.

BURST SEQUENCE TABLE
" Interleaved Burst Sequence (when MODE = HIGH or NC) )
Operation Ata-A2 A1 : Ao
First access, latch external address At4-A2 Y Ao
Second access (first burst address) latched A14 -A2 . latched A1 latched Ao
Third access (second burst address) latched A14 -A2 latched A1 latched Ao
Fourth access (third burst address) latched A14 -A2 latched A1 latched Ao

Linear Burst Sequence (when MODE = LOW)

Operation A4 -A2 A1, Ao
First access, latch external address A4 -A2 0,0 0,1 1,0 1.1
Second access (first burst address) latched A4 -A2 0,1 1,0 1,1 0,0
Third access (second burst address) latched A14 -A2 1,0 1,1 0,0 0,1
Fourth access (third burst address) latched A14 -A2 1,1 0,0 0,1 1,0
Note 5. The burst sequence wraps around to its initial state upon completion. ’
SYNCHRONOUS TRUTH TABLE
3 Sz Sz | ADSF | ADSC | ADV | Write | CLK Ac:‘grezss Operation

H X X X L X X L-H | None Deselected Cycle, Power-down

L X ‘L L X X X L-H | None Deselected Cycle, Power-down

L H X L X X X L-H None Deselected Cycle, Power-down

L X L X L X X L-H | None Deselected Cycle, Power-down

L H X X L X X L-H | None Deselected Cycle, Power-down

L L H L . X X X L-H External - | READ Cycle, Begin Burst

L L H H L X L L-H [ External WRITE Cycle, Begin Burst

L L H H L X H L-H External READ Cycle, Begin Burst

X X X H H L H L-H Next READ Cycle, Continue Burst

H X X X H L H L-H | Next READ Cycle, Continue Burst

X X X H H L L L-H | Next WRITE Cycle, Continue Burst

H X X X H L L L-H | Next WRITE Cycle, Continue Burst

X X X H H H H L-H | Current READ Cycle, Suspend Burst _

H X X X H H H L-H | Current READ Cycle, Suspend Burst

X X X H H H L L-H | Current WRITE Cycle, Suspend Burst

H X X X H H L L-H | Current WRITE Cycle, Suspend Burst

Note 6 X means "don't care". H means logic HIGH. L means logic LOW.
7. Write =L means "WRITE" operation in WRITE TRUTH TABLE.

Writé =H means "READ" operation in WRITE TRUTH TABLE.
8. All inputs in this table must meet setup and hold times around the rising edge (LOW to HIGH) of CLK.

9. ADSP LOW always initiates an internal READ at the L-H edge of CLK.

10. Operation finally depends on status of asynchronous input pins (ZZ and OF).
See ASYNCHRONQUS TRUTH TABLE.
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WRITE TRUTH TABLE

2
:

Z
b4 Lol Ll Ll Lt Ll Ll Ll L = g|

B

Operation

READ

READ

WRITE BYTE 1
WRITE BYTE 2
WRITE BYTE 3
WRITE BYTE 4
WRITE BYTE1 and 2
| WRITE BYTE3 and 4
WRITE ALL BYTE

X WRITE ALL BYTE

Note 11. X means "don't care". H means logic HIGH. L means.logic LOW. .
12. Allinputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK.

|
r|T|riTiT|(T|r~]IfX El

rlziz|x|z|x|T|T|xT(x
x|l {x| ||z |x|x]| =
Xl (X || T X
X|r|r|Z|r| T[T || X

ASYNCHRONOUS TRUTH TABLE

Operation of .
-z GE synchronous truth table Operation VO Status
H X X Snooze mode High-Z
| LorNC L READ READ Q
L or NC H READ READ High-Z
"LorNC X WRITE - . WRITE High-Z - D
L or NC X . Deselected | Deselected High-Z

Note 13. For a write operation following a read operation, OE must be HIGH before the input data required setup time
and held HIGH through the input data hold time.
14. In.l/O STATUS, Q means output data during a read cycle, and D means input data during a write cycle.
15. "Snooze mode" means power down state of which stand-by current does not depend on cycle time. .
16. "Deselected” means power down state of which stand-by current depends on cycle time.
17. When ZZ is pulied to LOW, the SRAM normally operates after 30ns of the wake up period.
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ABSOLUTE MAXIMUM RATINGS

Ratings

Symbol Parameter Conditions Unit
Vee Power supply voltage —2.0+«~4.6 v
-2.0+ ~Vcec+0.5
/O buff ly vol
veea uffer suppy voltage (max 4.6) v
With respect to GND —2.0% ~Vcc+0.5
Input voltage of ZZ, MODE, FT, and DQ . ’ ’
Vi P 9 {max 5.3) \"
Input voltage of the others 5.5 :
Vo Quiput voltage ~2.0*~46 Vv
Pd Maximum power dissipation 1.2 w
Topr Operating temperature 0~70 T
Tstobias) | Storage temperature (bias) -10~85 C
Tstg Storage temperature —65~150 T
* This is —2.0V when pulse width = 10ns, and -0.5V in case of DC.
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70C; Ve =8.13 ~ 3.60V, unless otherwise noted)
" Limits ]
Symbol Parameter Test conditions Min Tvp Max . Unit
Vee Power supply voltage 3.13 3.60 \
Vcca I/O butfer supply voltage , Vec - 0.3 Vee+0.3 v
. . Input voltage of ZZ, MODE, FT,and DQ | 2.0 Vee+0.3%
ViH High-leve! input volt v
gn-evel input voltage Input voltage of the others 2.0 5.5
ViL Low-level input voitage -0.3»* 0.8 A
Vo High-level output voltage IoH = — 4mA 2.4 Vv
VoL Low-level output Voltage loL = 8mA 0.4 v
Input current except 2ZZ, MODE and FT Vi=0V~Vce 2
e Vi=Vco 2
" Input current of MODE and FT Vie OV 100 uA
Vi=Vce 200
Input current of ZZ Vieov P
loz Off - State output current Vi{OE) VI, Vo= 0~Vcc 10 A
Output open AC (10.0ns cycte.100MHz) 250 300
Device selected
lcer Active power supply current VISViLor ViZViH  |AC(13:30s cycle T5MHz) 140 200 mA
ZZSViL - |AC (15.0ns cycle,66MHz) 125 170
AG (10.0ns cycle, 100MH2)| 75 95
AC (18308 cycle,76MHz) 55 70
Device deselected AC (15.0ns cycle,66MHz) 50 65
loca ) T S‘a“d'bY current VI Vi or Vi ZVIH CLK frequency= ‘ mA
ZZ=V OMHz 15 20
Allinputs statics
Output open
Vi 20.2Vor
VI 2Voo- 0.2V %78 0.2 2 mA
ZZ2s0.2V,
lcca CMCK)S Stand-by current FT2Vee- 0.2V
(CLl stopped stand-by mode) MODEZVCG- 0.2V
CLK frequency=oMHz |~ = 8L 5 | 200 HA,
All inputs static
Snooze mode
loce Snooze mode ZZzvee-02v 6,-7,-8 02 | 2 mA
Stand-by current FTZVece- 0.2V
MODEZvVce-02vy | Th-8L 5 | 200 HA

Note 18. VILmin * is 2.3V and VIHmax * is +5.3V in case of AC (Pulse width =3ns).
19. "Device Deselected” means device is in POWER-DOWN mode as defined in the truth table.
20. Spec of ICC3 canbe supported by stopping CLK evenif device selected state.

21. 1cC4 does not depend on CLK frequency and input level.
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CAPACITANQE
Symbol Parameter Test conditions Limits Unit
Min | Typ Max .
Ci Input capacitance Vi =GND, Vi = 25mVrms, f = 1MHz : 6 pF
Co Output capacitance Vo = GND, Vo = 25mVims, = 1MHz__ 8 pF
- This parameter is sampled.
THERMAL RESISTANCE ~
Limits
Symbol Parameter Test conditions M5M5V1132FP | MBM5V1132GP Unit
Min | Typ [Max | Min | Typ | Max |
Mounted on 70X 70X 1.6t Mitsubishi -
standard PC board, Air velocity 82 65
84a Thermal resistance - Junction to Ambient ;Igunr:t/: don 70X70X1 ..61 Mitsubishi Tw.
standard PG board, Alr velocity 60 46
: =1.0m/fs
6 Jc Thermal resistance - Junction to Case Immersed in fluorinert 117 8 TW
This parameter is sampled.
AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C; Vcc = 3.13 ~ 3.60V, unless otherwise noted)
(1) MEASUREMENT CONDITIONS ’
|nput pUlSe Ievels ................................ VIH - 30V7 V"_ = OV
Input rise and fall times 1.5ns
Input timing reference levels -~ "VIH= 1.5V, ViL= 1.5V
Qutput reference levels <o VOH = 1.5V, VoL = 1.5V
Output load Fig. 1, 2 +3.3V
a 30pF 319Q
(Including wiring and JIG) Q
5pF
(Including scope and JIG)

Fig. 1 Output load

Fig. 2 Output load for ten, tdis
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(2) TIMING CHARACTERISTICS

Limits
100MHz 75MHz 66MHz N
Symbol Parameter 5 7,70 8, 8L Unit
Min [ Max | Min [ Max | Min | Max

Clock

txc Clock cycle time 10 133 | 15 ns
tkH Clock HIGH time 3.5 5 6 ns
j Clock LOW time 3.5 5 6 ns
Output Times ] :
ta(k) Clock access time 5.5 7 8.0 ns
tv(K) Data valid time from Clock 2 | 2 2 ‘ ns
ten(K) Qutput enable time from Clock 0 0 0 ns
tdis(K) Qutput disable time from Clock 1 55 2 6 2 6 ns
ta(0E) OE access time : 5.5 6 6 ns
ten(OE) Output enable time from GF 0 0 0 . ns
1dis(OE) Qutput disable time from OF 1 5 2 6 2 6 ns
Setup Times
tsu(A) Address 2 2.5 25 ns
tsu(AS) Address Status (ADSC, ADSF) 2 25 .1 25 ns
tsu(An) Address Advance (ADV) 2 2.5 25 ns
tsuw) Byte Write Enables (MBW, GW, BWs) 2 2.5 25 . ns
tsuiD) Data-In 2 25 ' 25 ns
1su(S) Chip Select enables (S1, $2, S2) 2 25 25 ns
Hold Times )
th(A) Address 0.5 0.5 0.5 ns
th(AS) Address Status (ADSG, ADSP) 0.5 0.5 0.5 ns
thiaa) " Address Advance (ADV) 0.5 0.5 0.5 ns
thw) Byte Write Enables (MBW, GW, BWs) 0.5 0.5 : 0.5 ns
(D) Data-In 0.5 0.5 0.5 ns
th(s) Chip Select (81, 82, S2) 0.5 0.5 0.5 ns
ZZ, MODEFT
tzzs ZZ Stand-by 30 30 30 ns
tzzrec ZZ Recovery 30 30 30 ns
tcra Config setup (MODE, FT) 40 53.3 60 ns

Note 22. Ail parameters except t2zs, tzzREC in this table are measured on condition that ZZ = LOW fix .

23. Test conditions is specified with the output loading shown in Fig. 1 unless otherwise noted.

24. When enable and disable time (ten, tdis) are measured, Output loading is specified with CL = 5pF as in Fig. 2.
The transition is measured+500mV from steady state voltage.

25. The enable and disable time are sampled.

26. ADSF and ADSCT must not be asserted during t2zs and tzzrReC, due to a guarantee of data retention for snooze mode.
It synchronous inputs are made combinations of WRITE state during 12z, memorized data may be destroyed.

27. Configuration signals { MODE and FT )are static and must not change during normal operation.
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 (3) READ TIMING
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Note 1. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address following A2. & UNDEFINED
2. 52 and S2 have timing identical to $1. On this diagram, when 31 is LOW, 52 is LOW and S2 is HIGH.
When 31 is HIGH, 32 is HIGH and S2 is LOW.
3. ZZ = LOW fix.
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{4) WRITE TIMING
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!
|
|
t

|
: tsu(S)ltn(S)

%"%E%

70 E%»%E@E%%\%

Y,

V/////////

tsu AA) th(AA]

I
I
I
I
I
|
|
1

I ]

| |
1
|
!
I
I
1 tsu(aa) nh(AA)
I

V////\EV/////////////////////A

Z

2

7

t
|
t
| |
I t 1 |
| | | |
! | L
| T Notga) 3 1 | | | |
| I t | | | | | | |
| | I | | | | | 1 - {
| | : . L . ) . . h
! I { | I
| I; | | /
1 1 | f T T T T T
) j|(Noted) ! I | | I I I | |
) j| teuoytho | | | | | I I |
| 1 | | | | t | | | |
| i | - I I l I I | i ,
[ ] . ] L | |
D
HighZ (A1) D(A2) (A2+1 (A2+ (A2+2 (A2+3) (Aa) (A3+1) (A3+2)
{Note1)
tdis(OE)
|, BURST READ | Single WRITE, BURST WRITE - : .1 Extended BURST WRITE
[ > e - e >
Note 1. D(A2) refers to output from address A2. D(A2+1) refers to output from the next internal burst address Z DONT GARE
followmg Az,
2. §2 and S2 have timing identical to 1. On this diagram, when 1 is LOW, 32 is LOW and 82 is HIGH.
When S1is HIGH, S2 is HIGH and S2 is LOW. g UNDEFINED

3. OF must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents
inputioutput data contention for the time period prior to the byte write enable inputs being sampled.

4. ADV must be high to permit a write to the loaded address.
5 .

. ZZ = LOW fix.



MITSUBISHI LSIs

M5M5V1132FP,GP-6,-7,-8,-7L,-8L

(5) READ/WRITE fllnnlne

CLK

ADSC |

ADDRESS

1048576-BIT(32768-WORD BY 32-‘BIT) SYNCHRONOUS BURST SRAM

tsu(a), thia)

At Az

|

|

| 1

| tsuMZ'l:h(VZ]

e — ————— &}

i
|
|

1
|
tsi(s) Ith (S)

A

|

|

l

LY i

M i

| |
|

2

I |
I |
| |
| |
| |
| |
| |
i |
1 I
| !
t t
| 1
| |
l |

3.

ZZ = LOW fix.

. | - \ {

OE | | 1 /

| | 1

: | | | | i | I | |

1 | | [} - | | | !

i { i tsuoth©) ! I I i

| I i ta e I l I I |

High-Z ) + 4 ten(OE)
D 1
2 . (A2)
ten(K)
Q Jds(08) (Note 1)
High-Z Q
(A1) (Aa) A3+1 (As+2) [
| Single READ LSlngIe WRITE | L BURST READ
N ol I 'I
Note 1. Q{A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address Z DON'T CARE
following Aa.
2. 52 and S2 have timing identical to $1. On thiis diagram, when 31is LOW, S2is LOW and S2 is HIGH. .
When 31 is HIGH, 52 is HIGH and S2 is LOW. g UNDEFINED
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M5M5V1132FP,GP-6,-7,-8,-7L,-8L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(6) SNOOZE MODE TIMING

CLK

tsu(A):'[h(A) )

1 |
| 1
| |
1 ]
] 1
| |
| (Note 3) | |
| |
} |

ADDRESS A1

1 |

. | [
tsuw) jthiw) 1
|

N ot
Write 5 |
I

| |

| |

tsu(S)JSh(S |

/

]

1 |

| |

i |

| | vy
[ | /
! ||

| (Note 3) | | AL
! |

| I

| 1

i
|
!
|
]
1
|

]
1
!
! v,
GE | 7/ /:/
| AL ;EZ;&
] ] I | 1 ] ] 1
| | | | | I | ! I
| | i | | | i i I
| 1 | 1 | | | i |
I ] I I I | } | | »
Q L L H 1 L l L H Il ; Q ;‘; Q
- | | | i | | | | | (\ (A2) [C\(A3)
| I taisO | i | | | I T
i | p T aeo8 1 | ] | | | |
| I | I I I I | | | l
| | 1 | | I | | ! | |
| ] i I ] I ] ! | | I
zz | | ] | | | | booY ] |
| i | | | I ] | i I ]
: + I | I | N \-—4— + }
] i I | | I I ! i | I I
: : : e I. tzzs ! _L Snobze mode: ! tzancJ Single READ
1 1 I 1(Note 3) i | I i (Note 3) i I.
I I ! I | | | 1 I | I |
] i | 1 I ! I i | | 1 |
Note 1. 52 and S2 have timing identica! ta $1. On this diagram, when 51 is LOW, 52 is LOW and Sz is HIGH. 7 DON'T CARE
When 51 is HIGH, 52 is HIGH and S2 is LOW. 4‘:

2. On this timing chart, ADSP = HIGH fix, ADV = X.

3. ADSP and ADSC must not be asserted during 2z and 1zzREC, due to a guarantee of data retention'for srodze made:

g URDERINED

If synchronous inputs are made combinations of WRITE state during tzzs and tzzrecC, memorized data may be destroyed.



