IBM0O15160
IBM0O15161

256K X 16 DRAM

Features
» 256K x 16 DRAM

¢ Performance:

Parameter -40 -50 -60
trp | RE Precharge 20ns | 25ns | 30ns
tcac ]Access Time from CE 12ns | 14ns | 15ns

Column Address Access

t
A 1 Time

20ns | 25ns | 30ns

tre |Read or Write Cycle Time 75ns | 90ns (110ns

tpc |Fast Page Mode Cycle Time | 20ns | 25ns | 30ns

Extended Data Out Cycle

tHPC Time

15ns | 20ns | 25ns

* 66MHz EDO performance

* Non-Persistent WPBM mode

* Power Supply: 5.0V £ 0.5V and 3.3V + 0.3V
* High Performance, CMOS 0.45um process
* S0J-40 JEDEC Standard

» TTL compatible

Description

This 4Mb DRAM is organized as 256K x 16. The
parts are available in three speed sors:40, 50and
60ns. Fast page (FP) as well as Extended Data Out
(EDO) devices are available in 5V and 3.3V. The
40ns parts have an EDO performance of 66MHz
which can improve performance of graphics applica-
tions. Refresh may be accomplished by a CE before
RE refresh cycle (CBR) that internally generates the

refresh address. RE - only refresh cycles will also
refresh all memory locations. However, RE - only
refresh requires row address to be provided exter-
nally. CBR cycles are required to clear any modes
that might be inadvertently set during power up.

Pin Assignments (Top View)

Pin Description

_/ RE Row Enable

Vec L 1 40 v e

Dy ] 2 O 39 [1 Dsés;s LCE, UCE |} swer & Upper Column Enable
DQy I 38 [ DQq4 W Wi
pQ: ] a4 37 1 DQys W rite
DQ, E 5 36 % DQ;» OE Output Enable
[\)/83 [ 3 gi ] ggi Ag-Ag Address Inputs
DQs ] 8 33 L1 DQyg DQys5-DQp |Random Port Data Input/Output
Do o sz ] bag Voltage (5.0V = 0.5V or 3.3V + 0.3V). All voit
pay [ 10 31 DQg Voo oltage (5.0V + 0.5V or 3.3V + 0.3V). All volt-
NC [ 11 30 [ NC ages are referenced to the nearest Vgg pin.
NG ] 12 20 1 TICE v G —

— ss round. Vgg=0V

WE L[] 13 28 L1 UCE

REL[] 14 27 [ 10E NC No Connect

NCc ] 15 26 1 Ag

A 16 25 1Ay
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IBM015160
IBM015161
256K X 16 DRAM

Detailed Pin Description

RE - Row Enable; also known as RAS

This pin is functionally equivalent to a chip enable signal in that whenever it is activated, 8192 storage cells of
the selected row are sensed simultaneously and the sense amplifiers restore all data. The falling edge of RE

latches data on address pins Ag -Ag. CE, OE, and W are simultaneously latched to invoke the DRAM port
operations.

LCE, UCE - Lower and Upper Column Enable (Dual CE parts only).

These pins enable lower and upper byte respectively of the selected column for Read/Write. The falling edge
of either LCE or UCE latches the column address.

W - Write

This pin enables the DRAM port write circuitry.
OE - Output Enabie

This pin enables the DRAM data outputs.

Ag - Ag - Address Inputs

These pins are multiplexed as row and column address inputs. Row addresses are first used to select one of
the possible 512 rows for a Read, Write, or Refresh cycles. Column addresses are then supplied to select
one of the possible 512 columns for a Read or a Write cycle.

DQq - DQ4s - Random Port Data Input/Output

In a Read cycle, these pins serve as outputs for the selected storage cells. In a Write cycle, data input on
these pins is latched by the falling edge of CE or W whichever occurs later. Data will not appear at the outputs
until after both CE and OE have been brought low. At RE falling edge, the data input at these pins can be
used for loading the Write-per-Bit Mask (WPBM).

Vee - (5.0V + 0.5V) or (3.3V 1 0.3V) voltage.

All voltages are referenced to the nearest V¢q pin.
Vgs = Circuit ground. Vg = 0V,

NC - No Connect.

NC implies that the pin(s) should not be grounded or connected to any other signal. These pins might be used
for testing some modes at factory. Consult factory before using any one of NC pins.
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I1BM015160

IBMO15161
256K X 16 DRAM
Ordering Information
Part Number Features Voltage Speed Package Notes
IBM 015160LJ3A-40 Dual CE, Fast Page 5.0V 40ns 1
IBM 015160NJ3A-40 Dual CE, Fast Page 3.0v 40ns 1
1BM 015161LJ3A-40 Dual CE, EDO Page 5.0V 40ns 1
IBM 015161NJ3A-40 Dual CE, EDO Page aov 40ns 1
IBM 015160L.J3A-50 Dual CE, Fast Page 5.0V 50ns
IBM 015160NJ3A-50 Dual CE, Fast Page 3.0v 50ns 0440
IBM 015161LJ3A-50 Dual CE, EDO Page 5.0V 50ns 400 mil
IBM 015161NJ3A-50 Dual CE, EDO Page 3.0v 50ns
IBM 015160LJ3A-60 Dual CE, Fast Page 5.0V 60ns
IBM 015160NJ3A-60 Dual CE, Fast Page 3.0v 60ns
IBM 015161LJ3A-60 Dual CE, EDO Page 5.0V 60ns
IBM 015161NJ3A-60 Dual CE, EDO Page 3.0v 60ns
1. --40parts are high performance parts with an EDO performance of 66MHz.
Block Diagram
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IBM015160
IBM015161
256K X 16 DRAM

Truth Table
Address DQs
Function — p— p—— — —— Notes
RE LCE UCE WE OE tr tc DQg.7 DQg 15
Standby H X X X X X X High-Z High-Z
Row Refresh Only L H H X X Row - High-Z High-Z
CE-before-RE L L L H X X X High-Z High-Z 2
Lower Byte Read L L H H L Row Col. Qutput High-Z
Upper Byte Read L H L H L Row Col. High-Z Output
Word Read Cycle L L L H L Row Col. Output Output
Lower Byte Write L L H L H Row Col. Input High-Z 1
Upper Byte Write L H L L H Row Col. High-Z Input 1
Word Write Cycle L L L L H Row Col. Input Input 1

1. Write of the input data will be dependent on the mask provided at RE fall time. if WE is high at RE fall time, no mask will be applied
to the data input. However, if WE is low at RE fall time, DQs latched at BE fall time acts as Write- -per-Bit (WPB)mask for the input
data provided at CE fall time for page cycles for the whole RAS cycle.

2. Truth table for CE before RE (CBR) is slightly different than Micron, NEC etc.

Absolute Maximum Ratings

Rating
Symbol Item Units Notes
5.0 Volt 3.3 Volt
Vee Power Supply Voltage -1.0 to +6.0 -0.51t0 +4.6 v 1
Ta Operating Temperature 0to +70 0to+70 °C 1
Tsta Storage Temperature -55 to +150 -55 to +150 °C 1
Pp Power Dissipation 1.0 1.0 w 1
louT Short Circuit Cutput Current 50 50 mA 1

. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permaneant damage to the device. Thisis a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-
ability.

Recommended DC Operating Conditions (Ta= 0 to +70°C)

5.0 Volt 3.3 volt
Symbol Parameter Units Notes
Min. Typ. Max. Min. Typ. Max.
Vee Supply Voltage 4.5 5.0 55 3.0 3.3 36 Y 1
Vin Input High Voltage 2.4 — Veet0.5 2.0 — Vee+0.3 \" 1
ViL Input Low Voltage -0.5 —_— 0.8 -0.3 — 0.8 1
1. All voltages referenced to Vgg.
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IBM0O15160
1BM0O151861
256K X 16 DRAM

Capacitance (Tx= 25°C, f= 1.0 MHz)

Symbol Parameter Min. Max. Units Notes
Ciy Input Capacitance (Addresses) —_ 5 pF
Ci RE, CE, W, OE — 7 oF
Co Output Capacitance (DQ;) —_ 7 pF
Output Drivers
Driver Impedance Qutput Voltage, Low (Max) Output Voltage, High (Min)
Parallel Port 45+15 Q louT=2.0 mA, V=04 louT=-1 MA, V=24
AC Measurement Conditions
Port Detect Load
Parallel Port Output Detect Level 2.0v/0.8v —
Parallel Port Output Load — 1 TTL + 50pF
DC Electrical Characteristics (Ta= 0 to +70°C, V= 3.3V + 0.3V or V= 5.0V  0.5V)
5.0 Volt 3.3 Volt
Symbol Parameter Units Notes
Min. | Max. | Min. | Max.
Operating Current (Random) 40 | — 135 | — 135
Average Power Supply Operating Current
lecs (RE and CE Cycling, tr¢ =90ns for -40and -50, tgg =110ns | 50 | — 135 — 135 mA 1235
for -60ns) 60 | — 130 | — 130
Fast Page Mode Current -40 — 80 — 80
Average Power Supply Current, Fast Page Mode
lcc2 |(RE = V)L Min., CE Cycling, tp¢ = 20ns for -40and -50, 0| — | 8 | — | 80 | mA | 1,245
tpc=25ns for -60) -60 — 70 — 70
Standby Supply Current
lcca Power Supply Standby Current — 1 — 1 mA
(RE=CE =V¢p)
Input Leakage Current, any input
hw (0.0 < VIN < (Ve + 1.0V)), All Other Pins Not Under Test = OV -10 | +#10 | 10 | 10 nA
Output Leakage Current
low) Doy is disabled, 0.0 < Vour < Ve(max)) 10 | +10 | 410 | 10 | pA
Output Level (TTL)
Von Output “H” Level Voltage (loyT = -1mA, Random) 24 - 24 - v 4
Output Level (TTL)
VoL Output “L” Level Voltage (IoyT = +2.0mA, Random) - 0.4 - 0.4 v 4
1. lcc1, leca, and Iges depend on cycle rate.
2. leet, lec2, and Igeg depend on output loading. Specified values are obtained with the output open.
3. Measured with one address change per RE cycle.
4. Measured with one column addﬁss change per page cycle.
5. Measured with OE = V)y when CE = V..
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IBM015160

IBMO15161 - T
256K X 16 DRAM
AC Characteristics (Ta= 0 to +70°C)
Read, Write, Read-Modify-Write and Refresh. Cycles (Common Parameters)
-40 -50 -60
Symbol Parameter Units Notes
Min. Max. Min. Max. Min. Max.
tasc Column address setup time 0 — 0 — 0 — ns
tasn Row address setup time 0 — 0 — 0 — ns
taR Column address hold time after RE low 20 — 20 —_— 20 — ns
tcan Column address hold time after CE low 5 - 7 — 10 —_ ns 5
tcas CE pulse width 8 16K 10 16K 15 16K ns
tcHeL First CE to retum high to last CE going low 6 — 6 — 6 — ns
tcicH Last CE going low to first CE to return high 6 —_ 6 — 6 — ns
tcp CE precharge time 5 — 7 — 10 — ns
tcrp CE high before RE low precharge 10 — 12 — 15 — ns 8
tesh CE hold time 40 — 50 - 60 —_ ns
tmH Write mask hold time after RE low 5 — 7 — 10 — ns
tms Data-in setup before RE low — 0 — 0 — ns
tRAD RE to column address delay time 12 20 14 25 15 30 ns 4
tRAH Row address hold time after RE low 5 — 7 — 10 — ns
tras RE pulse width 40 100K 50 100K 60 100K ns
treitwe Random read or write cycle time 75 —_ 90 — 110 —_ ns 1,2
taco Delay from RE low to CE low 17 28 19 35 20 40 ns 3,5
trp RE precharge time 20 — 25 — 30 — ns 1,6,7
tRsH RE hold time 12 — 14 — 15 — ns
tr Transition time (rise and fall) 3 50 3 50 3 50 ns
twsr Write setup time before RE low 0 — 0 — 0 — ns
twer Write hold time after RE low 25 — 30 — 35 — ns
1. An initial pause of 100ps is required after power-up followed by 8 CE before RE refresh cycles for proper device operation
2. AC measurements assume ty = 5ns.
3. Operation within the tgcp(max) limit ensures that thac(max.) can be met. trcp(max.) is specified as a reference point only: If tgep is
greater than the specified tagp(max) limit, then access time is controlled by tcac.
4. Operation within the trap(max) limit ensures that tgag(max.) can be met. tgap(max.) is specified as a reference point only: If tgap is
greater than the specified trap(max) limit, then access time is controlled by tax.
S. trep and tgan cannot be at minimum values simultaneously. taep + toan = 40ns (40ns tac product), trco + tcan 2 45ns (50ns trac
product),trcp + tcan = 50ns (60ns trac product)
6. trwi and trp cannot be at minimum values simuitanecusly. trw + trp 2 40ns (40ns trac product), taw + trp 2 50ns (50ns trac
product),trwL + trp = 60ns (60ns tpac product)
7. towL and tgp cannot be at minimum values simultaneously. tow + trp = 40ns (40ns tpac product), tewy + trp 2 50ns (50NS tgac
product),tcwy + tap 2 60ns (60ns trac product)
8. tcrp must be 10ns (40ns trac) or 12ns (50ns tgac) or 15ns (60ns trac) if a write-per-bit mask is used on the following RE cycle due
to the fact that topr must be met.
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== IBMO15160
IBM015161
256K X 16 DRAM
Write Cycle
-40 -50 -60
Symbol Parameter Units Notes
Min. | Max. | Min. | Max. | Min. | Max.
tcwL  |Write Command setup before CE high 12 14 5 | — ns 4
ton Data-in hold time after CE or W low, whichever is later 5 8 10 — ns 1
tonr  |Data-in hold time after RE low 20 25 30 — ns
tbsc |Data-in setup before CE low 0 0 0 — ns
tpsw |Data-in setup before W low 0 0 0 — ns
taip | OF high before data-in applied on primary port data pins 10 12 15 — ns
tawl. | Write setup time before RE high 12 14 15 -_— ns 3
tweH  |Write hold time after CE low 5 7 10 | — ns
twes  |Early write command setup before CE Low 0 0 0 —_ ns 1.2
twe Write command pulse width 5 7 10 — ns

1. Data-in setup and hold is measured from the later of the two timings - CE / UCE / LCE

2. tawp, towns tawp and tcpy are not restrictive parameters. They are included as electrical characteristics only. If twes 2 twes(min)
the cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the entire cycle; if
tawp = tawn(min), tcwp 2 tewo(min), and tepw = tepw (Min) (Fast Page) mode, the cycle is a Read-Modify-Write cycle and the data
out will contain data read from the selected cell; if neither of the above sets of conditions are satisfied, the condition of the data out
(at access time) is indeterminate.

- trwL and tgp cannot be at minimum values simultaneously. trw + trp = 40ns (40ns tgac product), taw + trp = 50ns (50ns tgac
product),trwi + tre = 60ns (60ns trac product

- tewe and tgp cannot be at minimum values simultaneously. tow + tap = 40ns (40ns tgac product), tocwL + trp 2 50ns (50ns tgac
product),tewe + trp 2 60ns (60ns trac product),

Read-Modify-Write Cycle

-40 -50 -60
Symbol Parameter Units Notes
Min. | Max. { Min. | Max. | Min. | Max.
tawp Column address to W low 38 45 50 — ns 1
towp CE low before W low 30 35 40 — ns 1
toen Output disable (OE high) hold time from W low 0 0 0 — ns
trwe Read-modify-write cycle time 110 130 165 — ns

- tawp: town, tawp and tcpw are not restrictive parameters. They are included as electrical characteristics only. If twes 2 twes(min
the cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the entire cycle; if
tawp = trwp(min), tewp = towp(min), and teew 2 tepy (Min) (Fast Page) mode, the cycle is a Read-Modify-Write cycle and the data
out will contain data read from the selected cell; if neither of the above sets of conditions are satisfied, the condition of the data out

(at access

time) is indeterminate.
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IBMO15160 ===F%
IBM0O15161
256K X 16 DRAM
Read Cycle
-40 -50 -60
Symbol Parameter Units Notes
Min. | Max. | Min. | Max. [ Min. | Max.
taa Access time from column address 20 25 -— 30 ns 2,3
tcac Access time from CE 12 14 — 15 ns 1,23
toea Access time from OE 12 14 — 15 ns
toes Output enable setup (OE low) before RE high 1 i 1 — ns
toez Primary output disable from OE high 10 12 15 ns
torr Primary output disable from CE 10 12 0 15 ns 5
thac Access time from RE 40 50 — 60 ns 1,23
tRaL Column address to RE high 22 25 30 — ns
trcH Read hold time after CE goes high 0 0 0 — ns 4
tacs Read command setup time 0 0 0 —_ ns
tRRH Read command hold time to RE high 0 ) 0 — ns 4

o~

1. Operation within the taep(max.) limit ensures that tgac(max.) can be met. taep(max.) is specified as a reference point only: If trgp

is greater than the specified trgp(max.) limit, then access time is controlled by teac.
2. Operation within the trap(max.) limit ensures that taac(max.) can be met taap(max.) is specified as a reference point only: If trap is

greater than the specified thap(max.) limit, then access time is controlled by taa.
3. Measured with the specified current and 50 pF load for the primary port. Output referenced levels: Von = 2.0V and Vg = 0.8V.
. Either tgen or thRpy Must be satisfied for a read cycle.
5. torr(max.) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

Page Mode Cycle

-40 -50 -60
Symbol Parameter Units Notes
Min. Max. Min. Max. Min. Max.

tacp Access time from CE precharge 20 25 — 30 ns

tHec Extended data out cycle time 15 20 25 — ns

tec Fast page mode cycle time 20 25 30 —_ ns
©IBM Corporation, 1995. Al rights reserved. 27H6280
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=== IBM015160
IBM015161
256K X 16 DRAM
Refresh Cycle
-40 -50 -60
Symbol Parameter Units Notes
Min. Max. Min. Max. Min. Max.
CE held ow after RE low
torR (CE before RE refresh) 12 14 15 - ns
CE low setup before RE low
tesm (CE before RE refresh) s > 7 - ns
tRer Refresh period 32 32 —_ 32 ms
trpc RE high to CE low precharge 0 ] ] — ns
27H6280 ©IBM Corporation, 1995, All rights reserved.
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IBM015160
IBM015161
256K X 16 DRAM

Fast Page (FP) Read Cycle
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IBM0O15160
IBMO15161
256K X 16 DRAM

Fast Page Read Operation
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IBM015160
IBM015161
256K X 16 DRAM

EDO Page Read Cycle
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IBM0O15160
IBM015161
256K X 16 DRAM

EDO Page Read Operation
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IBMO15160
IBM0O15161
256K X 16 DRAM

Write Cycle (Early Write)
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IBM0O15160
IBMO15161
256K X 16 DRAM

Fast Page Mode (Early Write)
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IBM015160
IBM0O15161
256K X 16 DRAM

Write Cycle (Late Write)
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IBM0O15160
IBM015161
256K X 16 DRAM

Read-Modify-Write Cycle
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Skewed CE (Overlapping CE) EDO Read Operation
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Valid data out
Valid data out

ICAS

cLCH
tCAH

tCA

tRAS
tcas
Column

tAA

tASC
trRCs

taC
tRAC
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Row
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RE
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Skewed CE (Non-Overlapping CE) EDO Read Operation
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2 CE Byte Write Operation (CE Overlapping)
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RE Only Refresh (ROR)
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CE Before RE Refresh (CBR-With Mode Reset)
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Functional Description

The DRAM array is organized as 512 rows x 512 columns x 16 bit wide. The device is capable of performing
normal Read/Write operations.

Power Up or DRAM Initialize Process

After V¢ has reached its regulated value, allow at least 100us for build up of N-well voltage inside the chip.
Perform at least 8 CAS-Before-RAS (CBR) refresh cycles to reset unwanted mode(s) which may be set dur-
ing power up.

DRAM Refresh Operation

DRAM array consists of volatile cells, therefore, these cells need to be refreshed periodically. The minimum
rate for DRAM is 512 refresh cycles every 8ms. Every cell therefore gets a chance to be refreshed every 8ms.

The following refresh modes are available in IBM's 4-Mb DRAM:
RE Only Refresh (ROR)

A cycle having only RE active refreshes all cells in one row of the storage array. A high CE is maintained
while RE is active to keep DQs in high impedance. This method is preferred for refreshing, especially when
the host system consists of multiple rows of random access devices. The data outputs may be OR-tied with
no bus contention when RE only refresh cycles are executed.

Note that the row address for refresh is supplied by the user. RE only Refresh mode will not clear any
unknown modes at powerup. Therefore, CBR cycles at powerup must be performed to clear any
unknown modes. The timing diagram on page 21 shows a RE only Refresh mode.

CE before RE Refresh (CBR)

The CBR Refresh mode is selected by bringing the CE low before RE is brought low as shown in the timing

diagram on page 22. An internal address counter selects the row to be refreshed. Note that DQs are in high-
Z state during CBR cycle.

Recommended CBR Cycle

To ensure that the device has not entered unwanted register modes at power up, at ieast eight CBR cycles
must be executed before normal operation of the device is resumed. A CBR after each vertical retrace is

recommended. This fail-safe routine is for cases where a system misoperation causes entry into an unwanted
mode.

Byte Control

The 4-Mb DRAM is available with Dual CE. A dual CE part has lower and upper byte control. The LCE con-
trols the DQg -DQ7 while UCE controls DQg - DQys. Individual byte control can be applied during read and
write operations on the primary port.
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Read Cycle

A Read cycle is executed by activating RE, CE, and OE and by maintaining W high while CE is active. The
DQs remain in high-Z until valid data appears at the output at access time. Device access time, tacc, will be
the longest of the four calculated intervals:

* trac- Access time from RE falling edge

* trep (RE to CE delay) + tcac (Access time from CE falling edge)

* traD (RE to Column Address delay) + taa (Access time from column Address)
* RE to OE delay + toga (Access time from OE)

Device dependent parameters are: trac, tcac, taa and toga. System dependent parameters are: trep, tRaD
and RE to OE delay. Output becomes valid after the access time has elapsed. It remains valid d while CE and
OE are low (Fast Page parts only). It remains valid while OE is low (EDO parts only). Either CE or OE high

returns the output pins to high-Z (Fast Page parts only). OE high returns the output pins to high-Z (EDO
parts).

Write Cycle

A Write cycle is executed by bringing W low during RE/CE cycle. The falling edge of CE or W whichever
occurs later strobes the data on DQ pins into the on-chip data latch.

Early Write Cycle

An early Write cycle is executed by bringing W low before CE falls. Data is strobed by CE with setup and hold
times referenced to this signal. This is the mode that is generally used for graphics applications. OE can be in
any state while W is active.

Late Write Cycle

A late Write is executed by bringing W low after CE goes low. The input data is strobed by W with setup and
hold times referenced to W signal. The late Write cycle is used for Read-Modify-Write operations.

Write-Per-Bit Mask (WPBM) Cycle

A Write-Per-Bit cycle uses an I/O mask function to allow the system designer the flexibility of writing or not
writing any combinations of DQg through DQqs.

* Non-persistent Mask or New mask

Note: This mask has to be loaded at each RE E fall time as shown in the timing diagram on page 14. W
must be low as RE falls. The DQs latched at RE fall time are used as mask bits for Write cycle(s) for the
particular RE cycle. If mask bit is “1”, the corresponding DQ input bit is written. f mask bit is “0”, the cor-
responding DQ input is not written.

Read-Write/Read-Modify-Write Cycle

A Read-Modify-Write is performed by first performing a normal Read, then tri-stating the DQ pins with OE,
placing data to be written on the DQ pins, and then executing a Write operation. A WPBM can be loaded at
the falling edge of RE. The input data is strobed in reference to W. This operation is illustrated in the timing
diagram on page 17.
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Fast Page Cycle Operation

Fast page mode cycles allow faster memory access by using the same row address while successive column
addresses are strobed onto the chip. The RE signal is kept low while successive CE cycles are executed.
The data rate is faster because row addresses are maintained internally and do not have to be reapplied. In
fast page mode operation, Read, Write, Read - modify - Write cycles may be executed. During a fast-page
read cycle, the DQ pins stay in high-Z until valid data appears at the output pins at access time. The access
time in this cycle will be the longest of the foliowing intervals.

tacp = Access time from start of column precharge

tep + t1 + tgac= Column precharge time + transition time
+ Access time from CE fall time

= CE high to column address delay + taa

Extended Data Out (EDO)

In extended data out mode, the primary port output drivers are not turned off by the rising edge of CE.
As rising edge of CE does not turn off the data, the resulting longer data valid time allows speed up of the fast
page cycle time. Fast page mode applications that try to run at minimum cycle times find that timing
skews and propagation delays make the data valid time so narrow that reliable sampling is impossi-
ble. EDO solves this problem by providing longer data valid time. The device access time is the longest of the
following intervals:

* tacp

° tAA

* tcac
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Package Diagram
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Revision Log

Rev Contents of Modification
11/95 initial Release
04/96 Major revision. Added -40 and -50 options. Removed -6H and -70 options.
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