CMOS DUAL-PORT RAM

MODULE 64K (8K x 8-BIT) &
128K (16K x 8-BIT)

Integrated Device Technology, Inc.

PRELIMINARY
IDT7M134S
IDT7M135S

FEATURES:
® High-density 64K/128K-bit CMOS dual-port RAM module

® 16K x 8 organization (IDT7M135) with 8K x 8
option (IDT7M134)

® Low-power consumption

CEMOS™ process virtually eliminates alpha particle soft errors
rates (with no organic die coating)

On-chip port arbitration logic

BUSY flags

Fully asynchronous operation from either port

Single 5V (+10%) power supply

Dual Vgc and GND pins for maximum noise immunity
On-chip pull up resistors for open-drain BUSY flag option
Inputs and output directly TTL-compatible

Fully static operation

Modules available with semiconductor components 100%
screened to MIL-STD-883, Class B

Finished modules tested at Room, Hot and Cold temperatures
for all AC and DC parameters as per customer requirement

PIN CONFIGURATION

GND() [ 4 s8 [ Vec()
CEL ] 2 s7 [] CEr
R/WL ] 3 s6 | 1 R/WR
R330, ] 4 ss | ] R330R
BUSYL ] 5 s4 [ ] BUSYR
OEL ] s s3 [] OER
AL []7 52 | 1 AoR
A []s st [ 1 A1R
AL [ o 50 [ 1 A2r
Azl ] 10 a9 [ 1 A3R
A [ n 48 [] Agr
AsL [] 12 a7 ] Asr
AsL [} 13 46 7] AeR
AL ] 14 4 [[1A7R
AgL [] 15 4 [ Agr
AgL [] 16 43 [ ] Agr
AL ] 7 42 [ AR
AL [ 8 4 7] AR
AL [ 19 40 [ A12R
A13L(2 ] 20 39 | ] A13R(2)
1/00L [] 21 38 [11/00r
1/01L [ 22 37 [ 1/01R
1/02L [] 28 36 [11/02r
1/03L [] 2 35 [7]1/O3r
1/0aL ] 25 3a []1/04ar
1/0sL [} 26 33 | ] 1/0OsR
1/06L [] 27 32 [ 1/OeR
/07 ] 28 3 [11/07R
GND(1) [] 20 30 [ vee(V)
DIP
TOP VIEW

NOTES

1. Both V¢ pins need to be connected to the 5V supply, and both GND pins need
to be grounded for proper operation.

2. On 8Kx8 IDT7M134 option, A3 and A;35 need to be externally connected to
ground for proper operation.

CEMOS is a trademark of Integrated Device Technology, Inc.

DESCRIPTION:

The IDT7M134/135 are 64K/128K-bit high-speed CMOS dual-
port static RAM modules constructed on a multi-layered ceramic
substrate using four IDT7132 2K x 8 dual-port RAMs (IDT7M134)
or eight IDT7132 dual-port RAMs (IDT7M135) in leadless chip
carriers. Dual-port function is achieved by utilization of the two
on-board IDT54/74FCT138 decoder circuits that interpret the
higher order addresses A 1113 and Ag1113 to select one of the
eight 2K x 8 dual-port RAMs. (On IDT7M134 8K x 8 option, the
A3 and Ary3 need to be externally grounded and the selection
becomes one of the four 2K x 8 dual-port RAMs.) Extremely high
speeds are achieved in this fashion due to the use of the IDT7132
dual-port RAM, fabricated in IDT’s high-performance CEMOS
technology.

The IDT7M134/IDT7M135 provide two ports with separate con-
trol, address and I/O pins that permit independent access for
reads or writes to any location in the memory. The BUSY flags
are provided for the situation when both ports simultaneously
access the same memory location. The on-chip arbitration logic will
determine which port has access and sets the BUSY flag of the
delayed port. BUSY is set at speeds that permit the processor to
hold the operation and its respective address and data. The
delayed port will have access when BUSY goes high (inactive).

The IDT7M134/135 are available with access times as fast as
70ns commercial and 90ns military temperature range, with
operating power consumption of only 2.1W/3.5W (max.). The module
also offers a standby power mode of 1.4W/2.8W (max.) and a full
standby mode of 660mW/1.3W (max.).

All IDT military module semiconductor components are 100%
processed to the test methods of MIL-STD-883, Class B, making
them ideally suited to applications demanding the highest level of
performance and reliability.

PIN NAMES
LEFT PORT | RIGHT PORT NAMES
CE, CEq CHIP ENABLE
R/W, R/Wpq READ/WRITE ENABLE
OE, OEq OUTPUT ENABLE
BUSY, BUSY, BUSY FLAG (OPEN DRAIN)
RS0, R330; Opon-arain BUSY FLAG option
Ag-Aa Agr-Aizn ADDRESS
1/0g.~1/O7, 1/0gr-1/O7r | DATA INPUT/OUTPUT
Veo POWER
GND GROUND
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IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL BLOCK DIAGRAMS
(A) IDT7M135 (16K x 8-BIT)

3300
3300 v
cc —A\——R330,
R330, —AAA—— Ve 1
__ R/Wr
R/WL
Ao-10L * * 1 f\fon
oe, ] i T | ok
L4 brtm3z L wprrs2 L] pTH32 L1 ipT7r1s2 |
] EE— I —] |
BUSYL CEL CErpH |{H CEL CERp || H CEL CEr ~ CEL CER BUSYR
(OPEN DRAIN) 3
1 77 i
| 1
g 1
1/0Lo-7 F )

o 5-0.6.0 0001020 ==
CEL o 0g 010203 0010203 CEr
IDTFCT138 IDTFCT138
A DECODER DECODER Arvisn
s 0,050 07 06,0506 0; -

5060 0
T T I 1/ORo-7
] [
] N l l
P J o3 fe) |
4 CEL CEr[H L: CE. CEm H H CEL CEr  CEL CEr
1 oTm32 [ oT7132 | IDT7132 ] wtnsz
T I T T T T ] T
1 4 <
(B) IDT7M134 (8K x 8-BIT)
BUSYL
BUSYR
R/WL :/wn
Ao-10L T v v A Ao-10R
OEL [ T 1 1 OER
i i i |
L1 iotmz2 L] ptrsz L3 otz L] ipT7132 [
CEL___ CEr CEL  CEr CEL CEr CEL CEg
(]
1/OLo-7 by 9 ? T
1 1/0Ro-7
[
is 2.1
CEL ?;;L?r:;)a 00010203 |, TEr
A11-12L 8 (GROUND Aq3; AND A3 EXTERNALLY) IDTFCT138 Aqq.
DECODER L 1R DECODER 1i-12R
(A13L) I (A13R)
3300 3300
R330, —AM— Ve Vec——MA——R330g

(OPEN DRAIN)



IDT7M134S/IDT7M135S CMOS DUAL-PORT

RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATING(1) RECOMMENDED OPERATING
SYMBOL RATING VALUE Ot TEMPERATURE AND SUPPLY VOLTAGE
Terminal Voltage with AMBIENT
View | Respect to GND -0.510 +7.0 v GRADE TEMPERATURE GND Vec
Ta Operating Temperature | -55 to +125 °C Military -55°C to +125°C ov 5.0V £ 10%
Temperature N Commercial 0°C to +70°C ov 5.0V £ 10%
Taias Under Bias -65to +135 C
Tsta Storage -65 t0 +150 °c
Temperature RECOMMENDED DC OPERATING CONDITIONS
Pr Power Dissipation 8.0 w SYMBOL | PARAMETER | MIN. | TYP. | MAX. | UNIT
NOTEIOUT DC Output Current S0 mA Veo Supply Voltage 45 | 50 | 55 | Vv
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may GND Supply Voltage 0 o 0 v
cause permanent damage to the device. This is a stress rating only and Vin Input High Voltage 2.2 — 6.0 \"
functional operation of the device at these or any other conditions above those 1
indicated in the operational sections of this specification is not implied. Vi Input Low Voltage -0.5¢ - 0.8 v
Exposure to absolute maximum rating conditions for extended periods may NOTE:
affect reliability. 1.V, = -3.5V for pulse width less than 30ns.
DC ELECTRICAL CHARACTERISTICS
(Voc =5V + 10%, Ta = -55°C to +125°C and 0°C to +70°C)
IDT7M134S IDT7M135S
SYMBOL PARAMETER TEST CONDITIONS MIN. TYR™M MAX. | MIN. TYR( MAX. UNIT
Iyl Input Leakage Current Ve = 5.5V, Viy = 0V to Ve — - 15 — — 20 HA
llol | Output Leakage Current CE =V, Vour = OV to Ve — - 15 — — 20 uA
Viy Input High Voltage 22 — 6.0 22 — 6.0 )
ViL Input Low Voltage -1.0@  — 08 |[-1.0 — 0.8 v
Dynamic Operating Current =E - _ —
lec (Both Ports Active) CE =V,, Outputs Open 190 380 320 640 mA
Standby Current ~= ==
Isg (Both Ports Standby) CE_and CEg=Vy - 130 260 — 260 520 mA
Standby Current CE_or CEg=Vy _ _
Iss (One Port Standby) Active Port Outputs Open 160 320 290 580 mA
Both Ports
Iss, (Fé‘c"'tﬁ‘ggﬂ‘;VFSﬁ’S‘f:; dby) CE, and CEg = Vo -0.2V - 4 1200 — 10 2400 | mA
Y Vin = Vg -0.2V of V< 0.2V
loL = 35mA, Ve = 4.5V — — 0.4 — — 0.4 \
VoL Output Low Voltage (1/0 - 1/07) ToL = BMA, Vg = 4.5V — — 05 — — 05 v
Open Drain Output Low _ - _ _ _
VoL Voltage (BUSY) loL = 16mMA, V¢ = 4.5V — 0.5 0.5 \
Von Output High Voltage loL = -4mA, V¢ = 4.5V 24 — — 24 — — Vv
NOTES:

1. Vgg = 5V, T = +25°C.
2. V. min. = -8.5V for pulse width less than 30ns.
3. '352 max. of IDT7M134/IDT7M135 at commercial temperature = 80mA/150mA.




IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC CHARACTERISTICS (V¢ = 5V +£10%, Ty = -55°C to +125°C and 0°C to +70°C)

APS

IDT7M134S70 | IDT7M134S90 | IDT7M134S100 | IDT7M134S120 | IDT7M 1345140
SYMBOL PARAMETER Igg;!f%s:ztv) IDT7M135S90 | IDT7M1355100 | IDT7M1355120 ID;:’IT103’5“S}40 UNIT
MIN. MAX. | MIN. MAX. [ MIN. MAX. | MIN. MAX. [ MIN. MAX
READ CYCLE
tre Read Cycle Time 70 - 90 — 100 - 120 — 140 - ns
taa Address Access Time — 70 - 90 — 100 — 120 — 140 ns
tace Chip Enable Access Time — 70 — 920 - 100 — 120 — 140 ns
thoe Output Enable Access Time — 40 — 45 - 50 — 60 — 70 ns
ton Output Hold from Address Change 5 - 10 - 10 — 10 — 10 - ns
toiz Chip Select to Output in Low Z 10 - 15 — 15 — 15 — 15 — ns
tonz Chip Select to Output in High Z - 35 - 45 — 50 — 50 — 60 ns
tonz Output Enable to Output in High Z — 30 - 40 — 40 — 40 - 50 ns
torz Output Enable to Output in Low Z 5 — 5 — 5 — 5 - 5 — ns
tey Chip Enable to Power Up Time 0 — 0 —_ 0 — 0 - 0 —_ ns
tpp Chip Disable to Power Down Time — 50 — 50 — 50 - 50 — 50 ns
WRITE CYCLE
twe Write Cycle Time 70 - 90 — 100 — 120 — 140 — ns
tew Chip Selection to End of Write 60 - 80 — 95 — 110 — 120 — ns
taw Address Valid to End of Write 60 — 80 —_ 95 — 110 — 120 — ns
tas Address Setup Time 10 — 10 — 10 — 10 - 10 — ns
twp Write Pulse Width 40 — 50 — 55 — 65 — 75 — ns
twr Write Recovery Time 5 — 5 — 5 — 10 — 10 - ns
tow Data Valid to End of Write 30 —_ 40 — 40 - 40 — 50 — ns
ton Data Hold Time 10 — 10 — 10 - 10 — 10 — ns
tonz Output Enable to Output in High Z — 35 - 40 - 40 — 40 — 40 ns
twz Write Enabled to Output in High Z —_ 35 — 40 — 40 - 50 — 60 ns
tow Output Active from End of Write 0 - 0 — 0 — 0 — 0 — ns
BUSY TIMING
tre Read Cycle Time 70 — 90 — 100 — 120 — 140 —
twe Write Cycle Time 70 — 90 — 100 — 120 —_ 140 —
taaa BUSY Access Time to Address - 45 — 45 — 50 — 60 — 70 ns
taoa BUSY Disable Time to Address — 45 — 45 — 50 — 60 - 70 ns
taac BUSY Access Time to Chip Enable | — 40 - 40 — 50 — 60 — 70 ns
tapc BUSY Disable Time to Chip Enable | — 35 - 35 - 50 — 60 — 70 ns
tsop BUSY Disable to Valid Data — 50 — 50 — 60 - 80 — 90 ns
twop Write Pulse to Data Delay — 90 - 100 — 120 — 140 — 160 ns
tooo | penepata ‘éﬂ;gf - | — 8 | — w0 | — 120| — 140 ns
t Arbitration Priority Set Up Time 10 - 10 — 10 - 10 — 10 — ns

7-6




IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 10ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figs. 1,2,and 3
+5V +5V +5V
12500 12500 33002
Dour Doyr BUSY
7750 100pF* 7750 5pF* 100pF*
SRD7132-005 SRD7132-006 SRD7132-007
Figure 1. Figure 2. Figure 3.
Output Load Output Load BUSY Output Load

(for tyz, 1z, twz, and tow)

*Including scope and jig.

CAPACITANCE (T, = +25°C, f = 1.0MHz)

SYMBOL PARAMETER(") CONDITIONS | 7M134S | 7M135S | UNIT
Cin Input Capacitance Vin =0V 150 180 pF
Cout Output Capacitance | Vo7 =0V 40 70 pF

NOTE:

1. This parameter is sampled and not 100% tested.

TIMING WAVEFORM OF READ CYCLE NO. 1 EITHER SIDE(1,26)

ADDRESS >(
|—— toy——»|
DATAG ¢ PREVIOUS DATA VALID X X DATA VALID Xﬂ

SRD7132-008

tre

taa

-7



IDT7M134S/IDT7M135S CMOS DUAL-PORT

RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2 EITHER SIDE(1.3)

- tace
3 S( 7[
taoE ————| [e—— tcnz® —»|
OE
torz®—»] tonz® »]
3 \
DATAgyr ( ( < DATA VALID )
toLz® | «————tpp-
tpy —]
Icc
Vcc  CURRENT 7‘ 50% 50%
Iss

TIMING WAVEFORM OF WRITE CYCLE NO. 2 EITHER SIDE(4.7)

SRD7132-009

twe

sooness )

:
=/ X

tew
/L)
tas e twp < twh >
RAW 3( \ )‘ 7F
- tow toH
DATA,, ;r DATA VALID %

OE
tonz® |

DATAyr AV WA

HIGH IMPEDANCE

)zzz\

LLLLLF
SRD7132-010
TIMING WAVEFORM OF WRITE CYCLE NO. 1 EITHER SIDE(4.7)
ADDRESS >( J(
= YUY LK 77T T 77T,
- tas ™ |wv————><-_ twa —>
AW A% v
tow ton
DATA,y DATA VALID
— twz® —»| | —tow —
P TURNIIR W W W VA W WA VA WA W VA W W W ¥ HIGH IMPEDANCE
y A A A A S A A A A Y A
SRD7132-011




IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF CONTENTION CYCLE NO. 1 CE ARBITRATION
CE_ VALID FIRST:

ADDR ADDRESSES MATCH
LANDR

taps

CEn N
<———tgac |~————tapc
BUSYR

CEr VALID FIRST:

ADDR
LAND R I ADDRESSES MATCH ><

CEn SE 7[
taps

CEL %k

[——tpac (———1BpC
BUSY,

TIMING WAVEFORM OF CONTENTION CYCLE NO. 2 ADDRESS VALID ARBITRATION(S)
LEFT ADDRESS VALID FIRST

SRD7132-012

SRD7132-013

trc OR twc
ADDRS_ ADDRESSES MATCH )K ADDRESSES DO NOT MATCH X
tars
ADDRSg x
'euj tapa {
BUSYgR *

SRD7132-014

RIGHT ADDRESS VALID FIRST

|-—
Al
APS

tac OR twe
ADDRSR DDRESSES MATCH }( ADDRESSES DO NOT MATCH f
t
ADDRS_ x
teaa tapa {
BUSY, ]ﬁ }

SRD7132-015




IDT7M134S/IDT7M135S
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ WITH BUSY(5)

ADORS e, X ADDRESSES MATCH % ADDRESSES DO NoT MATCH X
[« taps
ADDRSq, X
taaa —— tapa—>
BUSYy, £
t
'ND !wP
AW NE s
tow tou e tapp (1>
DATA L(ay . DATA VALID
1, (10),
tooo!
DATAouT R(L) HIGH IMPEDANCE @ DATA VALID
t, (10),
woo!

TIMING WAVEFORM OF WRITE WITH BUSY(5)

SRD7134-001

typl®—n

BUSY

WP

NOTES:
. R/W is high for Read Cycles.
. Device is continuously enabled, CE = V.

CE,_ = CEgq = Vi, -
OE=V,.
R/W =V, during address transition.

© O NGO A WD 2

. For slave port (IDT7M144/IDT7M145) only.

-
a3

. This parameter guaranteed by design, but not tested.

. Addresses valid prior to or coincident with CE transition low.

. 1f CE goes high simultaneously with R/W high, the outputs remain in the high impedance state.

. Port-to-port delay through RAM cells from writing port to reading port.

SRD7134-002

. Transition is measured at +500mV from low or high impedance voltage with load (Figures 1, 2 & 3). This parameter is guaranteed by design, but not tested.
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IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION:

The IDT7M134/IDT7M135 provides two ports with separate
control, address and I/0 pins that permit independent access
for reads or writes to any location in memory. The IDT7M134/
IDT7M135 has an automatic power-down feature controlled by
CE. The CE controls on-chip power-down circuitry that permits
tlﬁ respective port to go into a standby mode when not selected
(CE high). When a port is enabled, access to the entire memory
array is permitted. Each port has its own Output Enable control
(OE). In the read mode, the port’s OE turns on the output drivers
when set LOW. Non-contention READ/WRITE conditions are
illustrated in Table I.

ARBITRATION LOGIC,
FUNCTIONAL DESCRIPTION:

The arbitration logic will resolve an address match or a chip
enable match down to 10ns minimum and determine which port
has access. In all cases, an active §U&Wﬂag will be set for the
delayed port.

The BUSY flags are provided for the situation when both ports
simultaneously access the same memory location. When this
situation occurs, on-chip arbitration logic will determine which
port has access and set the delayed port's BUSY flag. BUSY is set
at speeds that permit the processor to hold the operation and its
respective address and data. It is important to note that the
operation is invalid for the port that has BUSY set LOW. The
delayed port will have access when BUSY goes inactive.

Contention occurs when both left and right ports are active and
both addresses match. When this situation occurs, the on-chip
arbitration logic determines access. Two modes of arbitration are
provided: (1) If the addresses match and are valid before CE,
on-chip control logic arbitrates between CE, and CEg for access;

or (2) iftthe CEs are low before an address match, on-chip control
logic arbitrates between the left and right addresses for access
(refer to Table IIl, Address Arbitration). In either mode of
arbitration, the delayed port's BUSY flag is set and will reset when
the port granted access completes its operation.

DATA BUS WIDTH EXPANSION,
MASTER/SLAVE DESCRIPTION:

Expanding the data bus width to sixteen-or-more-bits in a
dual-port RAM system implies that several chips will be active at
the same time. If each chip includes a hardware arbitrator, and
the addresses for each chip arrive at the same time, it is possible
that one will activate its L BUSY while another activates its R
BUSY signal. Both sides are now busy and the CPUs will wait
indefinitely for their port to become free.

To avoid this “Busy Lock-Out” problem, IDT has developed a
MASTER/SLAVE approach where only one hardware arbitrator,
in the MASTER, is used. The SLAVE has BUSY inputs which
allow an interface to the MASTER with no external components
and with a speed advantage over other systems.

When expanding dual-port RAMs in width, the writing of the
SLAVE RAMs must be delayed until after the BUSY input has
settled. Otherwise, the SLAVE chip may begin a write cycle
during a contention situation. Conversely, the write pulse must
extend a hold time past BUSY to ensure that a write cycle takes
place after the contention is resolved. This timing is inherent in all
dual-port memory systems where more than one chip is active at
the same time.

The write pulse to the SLAVE should be delayed by the
maximum arbitration time of the MASTER. If, then, a contention
occurs, the write to the SLAVE will be inhibited due to BUSY from
the MASTER.

TRUTH TABLES
TABLE | — NON-CONTENTION READ/WRITE CONTROL, LEFT OR RIGHT PORT(1)
R/W CE OE /047 FUNCTION

X H X r4 Port Disabled and in Power Down Mode, Igg
X H X z ‘CEg=CE_ =H, Power Down Mode, lgg 0f I,
L L X DATA Data on Port Written into Memory(2
H L L DATA oyt Data in Memory Output on Port(®)
H L H z High Impedance Outputs

NOTES:

1 Ag Ay # Agr~ Agan

2. If BUSY = L, data is not written.

3. I1f BUSY = L, data may not be valid, see t\ypp and tppp timing.
H =HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE
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IDT7M134S/IDT7M135S CMOS DUAL-PORT
RAM MODULE 64K (8K x 8-BIT) & 128K (16K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TABLE Il — ARBITRATION

LEFT PORT RIGHT PORT FLAGS
— — — — FUNCTION
CE, Ag-Aqa CEp Aor-Aq3n BUSY, BUSY,
H X H X H H No Contention
L Any H X H H No Contention
H X L Any H H No Contention
L # Aor-A13r L # Ag-AqaL H H No Contention
ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH
L LV10R L LV10R H L Left-Port Wins
L RV10L L LV10R L H Right-Port Wins
L Same L Same H L Arbitration Resolved
L Same L Same L H Arbitration Resolved
CE ARBITRATION WITH ADDRESS MATCH BEFORE CE
LL10R =Agr - Asr LL10R =Ag - Aga H L Left-Port Wins
RL10L =Aor- Asar RL10R =Ag-A L H Right-Port Wins
LW10R =Aor-Aqag LW10R =Ag - AL H L Arbitration Resolved
LW10R =Aor-Aqag LW10R = Ao - Aqa L H Arbitration Resolved

NOTE:

X = DON'T CARE, L = LOW, H = HIGH, Same = Left and Right Addresses match within 10ns of each other.
LV10R = Left Address Valid = 10ns before Right Address.

RV10L = Right Address Valid = 10ns before Left Address.

LL10R = Left CE = LOW > 10ns before Right CE.

RL10L = Right CE = LOW > 10ns before Left CE.

LW10R = Left and Right CE = LOW within 10ns of each other.
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