MITSUBISHI LSls
M5M5V1132FP-6,-7,-8,-10,
-7L,-8L,-10L

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

DESCRIPTION

The MSM5V1132FP is a family of 1M bit synchronous SRAMs
organized as 32768-words of 32-bit. The M5M5V1132FP 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
MBMBEVT132FP-6 oorvvseresssesossersusseneess 5.5ns/10.0ns (100MHz)
M5MBV1132FP-7, -70 oerreeemermsseeness 7.0ns/13.3ns (75MHz)
MSMSV1132FP-8, -BL «+oweeeevesssimmemreses 8.0ns/15.0ns (66MHz)
MSMSV1132FP-10, -1QL o 10.0ns/16.7ns (60MHz)
@ Low power dissipation
ACHVE (BEMHZ) =wveeeerrsisisicen i 415mW (typ)
Stand-by (.6' _7‘ '8, _10) ................................ 0.7mw “yp)
Stand-by ('7L, ‘SL, ‘10L) ................................ 2ouw (lyp)
@ Package

100pin QFP, Body Size (14.0X20.0 mm?)
Pin Pitch (0.65 mm})

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

APPLICATION
486/Pentium™/PowerPC ™ processor second level caches

FUNCTION

Synchronous circuitry allows for precise cycle control triggered by
a positive edge clock transition. Synchronous signals include : alt
addresses, all data inputs, all chip selects (31, 52, S2), burst
control inputs (RDSC, ADSP, ADV) and write enables (MBW, GW,
BW1, BW2, EW3, EW4). 52 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 (MWE)
and the 4 individual byte write enables (BW1~BWa). The byte
write cycle will write from one to four bytes. The write cycle is
internally seli-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 contro!, CLK
etc.) are fixed in CMOS level, the SRAM becomes in the
powar-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 SAAM 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
pulted 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
(ADS3P) or address status controller (ADSC). The burst advance
pin (ADV) controls subsequent burst addresses.
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MITSUBISHI LSls

M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

BLOCK DIAGRAM

Vee (3.3V) Vss (0V) VeeQ (3.3V) VssQ (0V)
- — 088 PO - COPTVORD - DO DE—

ADDRESS ADORESS 15 13 16
INPUTS REGISTER - 7 7-
Ao A1
Do D1
_ Qi — Ar
Linear/Interleaved
BURST
P> COUNTER
LOAD Ao
D1~Ds

—> BYTE 1

> BYTE(
o WRITE REGISTER WRITE DRIVER | 8
De~D1s
| ]

— BYTE 2

b
WRITE DRIVER| 8 32K x 32
MEMORY

BYTE 2
q WRITE REGISTER

D2s~Da2

2 @
su |58
52 | 5&
ou o3

A

|: s D17~D24 | pemay [52
> BYTE3 > BYTE3 L«
J WRITE REGISTER ] WRITE DRIVER| 8

k32
P> BYTE4 || —* BYTE4 |jew 1
WRITE REGISTER WRITE DRIVER [ 8
4
o 32 INPUT
>RsE%L§$ér - __OIW 4 FIEGISYE/H\S 1
ISTER | 4
—J
CHIP J
b, SELECT
DELAY
~——— REGISTER '
T 4
NA
weur OF & s
OW- 14
THROUGH FT

Note: The Block Diagram iliustrates simplified device operation. See Truth Table, pin descriptions and
timing diagrams for detailed information.

DATA INPUTS/OUTPUTS
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MITSUBISHI LSls
M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

PIN FUNCTIONS
Pin Name Function
Ao~A14 Synchronous These inputs are registered and must meet the setup and hold times around the rising
Address Inputs edge of CLK.
VBW 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 MTBW is LOW and GW is HIGH. The
global write operation (a write to all 32 bits) is pertormed when GW 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.
BW)H, BW?, Synchronous Byte These active LOW inputs allow individual bytes to be written and must meet the setup
BW3, BW4 Wirite 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. BWz controls DQs
~DQis. BW3 controls DQ17~DQz4. BW4 controls DQ25~DQaz. Data I/0 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.
-0 Synchronous This active LOW input is used to enable the device and conditions internal use of
Chip Select Input ADSP. This input is sampled only when a new external address is loaded.

32 Synchronous This active LOW input is used to enable the device. This input is sampied 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.

o1 -4 Quiput Enable Input This active LOW asynchronous input enables the data }/O output drivers.

DQ1~DQa2 Data 110 Byte 1 is DQ1~DQe; Byte 2 is DQo~DQ1s; Byte 3 is DQ17~DQe4; Byte 4 is DQas~
DQaa.

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

2z Snooze Mode !nput This asynchronous input allows the selection seither normal operation 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 DC 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 mods 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, causing a new external address to

Address Status Processor be laiched. A READ is performed using the new address, independent of the byte write
enables and AD3T but dependent upon Sz and 32. ADSP is ignored if 51 is HIGH.
Power-down state is entered if Sz is LOW or Sz is HIGH.
ADSE Synchronous This active LOW input interrupts any ongoing burst and causes a new external address
Address Status Controlier 1o 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 ADSP cycle is initiated if a WRITE cycle is desired (to ensure
use of correct address)

Vee Vee Power Supply (3.3V)

Vss Vss Ground {0V}

VeeQ VeeQ 170 Bufter Supply (3.3V)

VssQ VssQ 1/Q Butfer Ground (0V)
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MITSUBISHI LSls
M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

DC OPERATED TRUTH TABLE
Name Input status Operation
MODE Hor NC Ir?terleaved Burst Sequence
L Linear Burst Sequence
T Hor NC Pipelined SRAM
L Non-pipalined SRAM (Test mode)

Note 1. MODE and FT are DC operated pins.
2. H means logic HIGH or NC. L means iogic LOW. NC meons No-Cannection

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 A14-A2 At Ao
First access, latch external address A14-A2 At 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 A latched Ao

Linear Burst Sequence (when MODE = LOW)

Operation A14 -A2 A1, Ao
First access, latch external address A4 -A2 0,0 0,1 1,0 1,1
Second access (first burst address) latched A14 -A2 0,1 1,0 1,1 0,0
Third access {second burst address) latched A4 -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
&1 82 S2 | ADSPF | ADSC | ADV | Write | CLK Agg:jss 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, Continug 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, Continug 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.

Wrke =H means "READ" operation in WRITE TRUTH TABLE.
8. All inputs in this 1able 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 ASYNCHRONOUS TRUTH TABLE.
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MITSUBISHI LSls

M5M5V1132FP-6,-7,-8,-10,-7L.,-8L ,-10L

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

WRITE TRUTH TABLE

GW [MBW|BW) | BW:2 |BW3 |BWs Operation
H H X X X X | READ
H L H H H H | READ
H L L H H H | WRITE BYTE 1
H L H L H H | WRITE BYTE 2
H L H H L H WRITE BYTE 3
H L H H H L WRITE BYTE 4
H L L L H H WRITE BYTE! and 2
H L H H L L WRITE BYTE3 and 4
H L L L L L WRITE ALL BYTE
L X X X X X WRITE ALL BYTE

Note 11. X means "don'l care”. H means logic HIGH. L means logic LOW.
12. All inputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK.

ASYNCHRONOUS TRUTH TABLE

Operation of
2z OE synchronous truth table Operation VO Status
H X X Snooze mode High-Z
L or NC L READ READ Q
LorNC H READ READ High-Z
Lor NC X WRITE WRITE High-Z - D
LorNC X Daselected Deselected High-Z

Note 13. For a write operation following a read operation, DE must be HIGH before the input data required setup time
and held HIGH through the input data hold time.
14. In #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 pulled to LOW, the SRAM normally operates after 30ns of the wake up period.

x MITSUBISHI
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Power supply voltage ~2.0% ~4.6 \
Veea 140 buffer supply voltage _2'(:;;(\/:;;0'5 v
With respect to GND -
Vi Input volt -2.0% ~Vcc+0.5 v
( pi age {max 4.6)
Vo Output voltage —2.0% ~4.6 Vv
Pd Maximum powaer dissipation 1.2 w
Topr Operating temperature 0~70 C
Tsgibies) | Storage temperature (bias) -10~85 C
Ty Storage temperature - 65~150 T
* This is —2.0V when pulse width & 10ns, and ~0.5V in case of DC.
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C; Vce = 3.13 ~ 3.60V, unless otherwise noted)
Parameter Test conditi Limits Uni
Symbol o est conditions Min | Typ | Max nit
Vee Power supply voltage 3.13 3.60 v
Veea 1/0 buffer supply voltage Vec - 0.3 Vee+0.3 v
ViH High-level input voltage 2.0 [Vee+0.3 )
ViL Low-lavel input voltage —03+ 0.8 \
VoH High-level output voltage loH = — 4mA 24 v
VoL Low-level output Voltage loL = 8mA 0.4 v
Input current except ZZ, MODE and FT Vi = QV~Vce 2
VI = Vcc 2
0 input current of MODE and FT Vi=ovV 100 WA
Vi = Vco 200
Input current of ZZ Vieov 2
loz Off - State output current Vi {OF) &ViH, Vo= 0~Vec 10 WA
Output open AC (10.0ns cycla,100MHz, 250 300
Device selected AC (13.3n8 cycle,75MHz) 140 200
lccy Active power supply current Vi SViLor Vi 2Vin AC (15.0ns cycle.68MMHz} 125 170 mA
223V AC (16.7n8 cycle,80MHz) 110 160
AC {10.0ns cycle, 100MHz) 75 95
AC (13.38 cycle,75MHz) 55 70
Davice deselected AC (15.0ns cycle,66MHz) 50 65
Iccz2 TTL Stand-by current Vi SVILor Vi 2 Vin FPITPY v a5 %0 mA
Zav CLK frequency=
OMHz 15 20
All inputs statics
Qutput open
VI 30.2V or
VI &Vee- 0.2V 6.-7.-8.-10 0.2 2] mA
22502V,
lces CMOS Stand-by (I::;'r::l FTZVee- 0.2V
(CLK stopped stand-by mode) MODEZVoc- 0.2V
CLK frequency=0MHz 7L 8L, 1oL 5 200 HA
All inputs static
Snooze mode
lce Snooze mode Zzavee -0.2v -6,-7,-8,-10 0.2 2 mA
cca
Stand-by current FT2Vce-0.2v
MODEZVcc-o2v |7 8L 1oL 5| 200 | pA
Note 18. ViLmin* is —2.0V in case of AC {Pulse width S10ns).
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. lcc4 does not depend on CLK frequency and input level.
MITSUBISHI
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

CAPACITANCE
- Limits
Parameter Test conditions
Symbol Min | Typ [ Max | U™
Ci Input capacitance Vi = GND, Vi = 25mVrms, f = IMHz 6 _pF
Co QOutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF
This parameter is sampied.
THERMAL RESISTANCE
Limits
iti Unit
Symbol Parameter Test conditions Min T Max
Suspended in still air 89
Mounted on 70 X 70 X 1.6t Mitsubishi
standard PC board, Air velocity 72
60 Thermal resistance - Junction to Ambient =0mis Tw
Mounted on 70 X 70 X 1.61 Mitsubishi
standard PC board, Air velocity 57
=1.0m/s
6 Jc Thermal resistance - Junction to Case Immersed in fluorinert 19 TW
This parameter is sampled.
AC ELECTRICAL CHARACTERISTICS (Ta = 0~70C; Vcc = 3.13 ~ 3.60V, uniess otherwise noted)
(1) MEASUREMENT CONDITIONS
Input pulse levels oo, ViH = 3.0V, ViL= 0V
Input rise and fall times 1.5ns
Input timing reference levels - ViH = 1.5V, VIiL = 1.5V
Qutput reference lavels .o VOH = 1,5V, VoL = 1.5V
output 0@ +ererrrrrrererrn e s e F|g 1, 2 +3.3V
318G
Q
SpF
35302 (Including scope and JIG)
Fig. 1 Output load Fig. 2 Output load for ten, tdis

x MITSUBISHI
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M5M5V1132FP-6,-7,-8,-10,-7L ,-8L.,-10L

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

(2) TIMING CHARACTERISTICS

Limits
100MHz 75MHz 66MHz 60MHz .
Symbol Parameter 5 7L B, 8L 70, -10L Unit
Min [ Max | Min [ Max | Min | Max | Min [ Max

Clock

txe Clock cycle time 10 13.3 15 16.7 ns
txH Clock HIGH time 35 5 6 6 ns
KL Clock LOW time 3.5 5 6 6 ns
Output Times
ta(k) Ciock access time 5.5 7 8.0 10 ns
tv(K) Data valid time from Clock 2 2 3 3 ns
ten(K) Output enable time from Clock 0 0 0 0 ns
tdis(K) Qutput disable tims from Clock 1 55 2 [ 2 6 2 6 ns
{a(OE) QE access time 5.5 6 6 6 ns
ten(OE) Qutput enable time from OE 0 0 0 0 ns
tdie(OE) Output disable time from OE 1 5 2 6 2 6 2 6 ns
Setup Times

{8u(A) Address 2 2.5 2.5 25 ns
1su(AS) Address Status (ADSC, AD3F) 2 25 2.5 25 ns
tsu(AA) Address Advance (ADV) 2 2.5 25 25 ns
tsuw) Byte Write Enables (WEW, BW, BWs) 2 25 25 25 ns
{su(D) Data-In 2 2.5 2.5 2.5 ns
tsu(s) Chip Select enables (51, 52, Sz) 2 2.5 25 2.5 ns
Hold Times

th{A) Address 0.5 0.5 0.5 0.5 ns
th(As) Address Status (ADSC, ADSF) 0.5 0.5 0.5 0.5 ns
th(AA) Address Advance {(ADV) 0.5 0.5 0.5 0.5 ns
thiw) Byte Write Enables (MEW, GW, EWs) 0.5 0.5 0.5 0.5 ns
th(D) Data-In 0.5 0.5 0.5 0.5 ns
th(s) Chip Select (81, 52, S2) 0.5 0.5 0.5 0.5 ns
2Z, MODE FT

tzzs 2Z Stand-by 30 30 30 30 ns
zzRec ZZ Recovery 30 30 30 30 ns
ICFG Config setup (MODE, FT) 40 53.3 60 66.7 ns

Note 22. All parameters except 122s, 12ZREC 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, Qutput 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 ADSC must not be asserted during tzzs and t2ZRec, due to a guarantee of data retention for snooze mode.
It synchronous inputs are made combinations of WRITE state during 122S, memorized data may be destroyed.

27. Configuration signals { MODE and FT )are static and must not change during normal operation.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

(3) READ TIMING

CLK
| | §
f i I
| | |
t | i
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' + v + : t + + | |
i | | ! I ] I I |
o A7Z07R7 777N -
I ) | | t ) { I 1
I I I I I | ] t | I I | ]
I ] I I I ) I i | 1 I ] i
' ) | lsuiAs)thias) I ! 1 | | I i ]
| 1 t I I ) | i I ] I :
| ‘ L L ] i 1 L |
I I I | [ I ! | | L/ I 1
N NN NN
1 | I I I I |
I I I I } ' i I I ) | | |
I teua) Itha) ! | ! ' | ] I I ) ) )
I i i : ! I ) { | | ] '
! ) | ' [ | I ! ]
ADDRESS Ad
T 1
| ! | I : I )
) ] | i | | I | | | I I
| |t | | | | | | i | |
I ) | | I I I I ) I I I
e ﬁ%%%%@%%d*%
) ]
] I I |
| I : | | | | l | t | )
| tw(s) |th(s) | | | | ] i | | | | |
| | | | | | | 1 | I | |
i 1 | I
5 m | * W i | |
{Note 2) ! ! ! ! :
! | ) f ! i ) i I I I [ |
i ) | | | I ' | 1 I I | |
| ) | I tsuAA) IthAA) | ] I | I I I 1
I I i | e | i ' 1 ' I I |
- YNy NN N2
I I I 1 | | '
D770
R Y NN 77
| | | | | 1 | | | | | | |
| I | ( i I I I I i ] ' I
| { | | ltenccE) | [ | | | | | |
| I } ) | I I ! i I ! | I
| ! | i | I I | I ! I I
] | ! | [ | | | | | |
I \ ) 1 i | ) i I
OF : I In ! I ] ! j '1 I 1 1
! I I i I ) ] I ' I I I \
| | tak |[tdis(OE) | Ha(x) i } | | 1 itdm(K) |
| f I I I I | | ] |
| | | 1 i[taoE)  itvey | ) I I } | I )
i I ten(K) { | I I I | ] I )
I | i l I
Q + + ' QA1 A A2+3
' ez (A1} | Q(A2) KIQ(A2+1) Q{A2+2) ﬁ( 2ﬂQ(Az)m
! ! ! . Notel) | . | ‘
L Single READ J oL BUHST HEAD
I 1 'I

Z DON'T CARE

Note 1. Q(A2) refers to output from address A2. Q(A2.1) refers to output from the next internal burs! address following A2. g UNDEFINED
2. B2 and S2 have timing identical to 31. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH.
When 31 is HIGH, 52 is HIGH and S2 is LOW.
3. ZZ = LOW fix.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(4) WRITE TIMING

CLK

i 1 | I |
ADSP | | I I |
I ! I [ [
| I | I I ' l !
: : tsuas) thias) : : : : : : tsu(as)lth(as) : :
ADSC Y /4 :
i i
' I

Write

.
fljloteZ) W ri:‘ 1%\ % W& ; /W/

|

tsu(s)lth(s) !
e |

|

[
1su(AA) Ith{AA)

[

[

[ 1

tau(AA) _IAth(AA) |
1

1

|
| |
( }
[+]4 I v{ [ ] |
| | |
| j|(Noted) a | | ) | | | | :
I )| tsuoptno) I i i i { | I |
| | | | | | | ! | | |
| | i 1 | | | i : | |
| ) L 1 L 1 L L 1
b D D D D D D D D
HighZ (A1) D(A2) KA Az Azt A2+ N R+l (A3 Kas+ A (As+2)
{Note1)
1 dis(CE)
Q
L BURST READ ¢SingleWRI'§|4 BURST WRITE | Extended BURST WRITE.
I~ T [ T i

Note 1. Q(A2) refers to output from address A2. Q(A2.+1) refers 1o output from the next internal burst address

following A2. ‘A; DONT CARE
2. 32 and S2 have timing identical to 51. On this diagram, when 51 is LOW, 52 is LOW and Sz is HIGH.
When S1 is HIGH, S2 is HIGH and S2 is LOW. g UNOEFINED

3. OF must be HIGH before the input data setup and heid HIGH throughout the data hold time. This prevents
input/output 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.
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MITSUBISHI LSis

M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

CLK

ADDRESS

Write

51
{Note 2)

|

| |
tsua) thid) | |
1

]
|
: tsuw)lthow

|
)
i

S

|
|
t
|
[
[

Y
|

—
| |
| |
| |
| |
| |
| |

Gy v

//M!

e
T
!
|
|
|
!
|

t
|
tsu(s) Ith(s)

A 22

B E—

SN N

|
|
|
i
[
|
|
|
|

V%

7

v

T V4. 7

————t——-

)
LY
) | ' I | i I
) | | | I | ! I
) | | i I I t I
| | | i I I i I
I I ]
I I ) I
| | | | /A
I T T T =T T
I | | I I I | I ( I
| f | I I ) ! | ! I
| | I | I I } | [ I
| I ! I I ( I
i \ | I | I [ )
| | I I I i I | f
f ! ! } } " }
i i ) : | I f I )
| I ) l I ) | I |
| I ) I tsuDith@y ) | I I
[ I p tagy | ) s etoncos) I I I
High-Z D ' an{OE)
g (A2)
ten(K
tlis(OE) (Note 1)
High-Z Q Q Q Q
(A1) (A3) ANAs+ 1R\ (As+2)/

Single READ Single WRITE

Note 1. Q(A3) refers to output from address A3. Q{A3+1) refers 10 output from the next internal burst address

following A3

le

BURSTREAD

2. F2 and S2 have timing identical to 1. On this diagram, when B1 is LOW, 52 is LOW and S2 is HIGH.

3.

When 81 is HIGH, 52 is HIGH and S2
ZZ = LOW fix.

is LOW.,

Sz



MITSUBISHI LSis

M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

(6) SNOOZE MODE TIMING

t !
| tkc

|
ADSCT |
'| I

hu(A):th(A) : |

777

1
the 3y

| | |
teu(w) (thiw) | |
L’F"I | ]

§

Note 1. 52 and S2 have timing identical to §1. On this diagram, when 51 is LOW, B2 is LOW and S2 is HIGH.

When B1 is HIGH, 82 is HIGH and S2 is LOW.
2. On this timing char, ADSP = HIGH fix, ADV = X.

3. ADBP and ABST must not be asserted during 12Zs and tzZREC, due to a guarantee of data retention for snooze mode.

| t | |
o

5 Z E DONT CARE
g UNDEFINED

W synchronous inputs are made combinations of WRITE state during 122$ and t2ZRec, memorized data may be destroyed.
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