W»WHITE ELECTRONIC DESIGNS EDI4164MEV-RP

HI-RELIABILITY PRODUCT

4Mx16 EDO (Extended Data Out) Dynamic RAM 3.3V

FEATURES

m Access Time: 50, 60 and 70ns m RAS - Only, CAS-before-RAS, and HIDDEN refresh
m 4 Meg x 16 bit CMOS Dynamic RAM capability

m Package: Low Operating Power Dissipation

Low Standby Power
Common 1/0
All Inputs/Outputs TTL Compatible

Industrial (-40°C to +85°C) and Military (-55°C to +125°C)
Temperature Ranges

<50 pin Plastic TSOP
m Extended Data Out Mode Operation
m Single +3.3V (+0.3V) Supply Operation
m 4096 Cycles Refresh

PIN CONFIGURATION
TOP VIEW PIN DESCRIPTION
vee 1 507 Vss A0-11 Address Inputs
DQ1 [ [ DQ16 J—
ggz E [ DQ15 LCAS/ Column Address
3 1 Q14 UCAS
00t = = boss UES Strobes
vee | [ vss RAS | Row Address Strobe
DQ5 1 DQ12 p—
DQs 1 bQut WE Write Enable Input
DQ7 [ 1 DQ10 aF
DQ8 ] 1 DQo OE Output Enable
NC [ NC
vee F vss DQ1-16 | Data Inputs/Outputs
= Vvss
R - weas Vec | Power (+3.3V40.3V)
NC ] [ OE
e e Vss Ground
Ne & I NC NC No Connection
NC [ NC
A0 [ [ A11
A1 [ A10
A2 [ A9
A3 ] [ A8
A4 ] [ A7
As [ 1 A6
vece [ 25 261 Vss
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MWHITE ELECTRONIC DESIGNS

EDI4164MEV-RP

BLOCK DIAGRAM
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Refresh Control
I Refresh Counter
Row Address Buffer

Memory Array
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Col. Address Buffer
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.| Datain
Buffer [

DQ1
™ to
DQ16

Data Out
L. Buffer ™ __
~—OE

ABSOLUTE MAXIMUM RATINGS*

RECOMMENDED DC OPERATING CONDITIONS™

*Stress greater than those listed under "Absolute Maximum Ratings" may cause

permanent damage to the device. This is a stress rating only and functional operation

of the device at these or any other conditions greater than those indicated in the

operational sections of this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect reliability.

Voltage on any pin relative to VSS -0.5V t0 4.6V Parameter Sym Min Typ Max | Units
Operating Temperature (Industrial) -40°C to +85°C Supply Voltage Vce 3.0 33 3.6 \Y
Operating Temperature (Military) -55°C to +125°C Supply Voltage Vss 0 0 0 \Y
Storage Temperature -55°C to +150°C Input High Voltage VIH 2 - | Vec+0.3] V
Power Dissipation 1 Watt Input Low Voltage Vi -0.3 -- 0.8 v
Output Current 50 mA NOTES:

1. All voltage values are with respect to Vss.
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MWHITE ELECTRONIC DESIGNS EDI4164MEV-RP

ELECTRICAL CHARACTERISTICS

Parameter Symbol Conditions Min Typ Max Units
Operating Current lcct RAS and UCAS, LCAS, 180 mA
Address cycling @Trc = min.
Standby Current Icc2 RAS = UCAS = LCAS = WE = ViH 4 mA
RAS-only-Refresh Current Iccs UCAS = LCAS = ViH, RAS, Addressing 180 mA
cycling @ Trc =min
EDO Mode Current Icca RAS = Vi, UCAS or LCAS 165 mA
Addressing cycling @ Trc = min.
Standby Current Iccs RAS = UCAS = LCAS = WE = Vcc -0.2V 2 mA
CAS-before-RAS Refresh Current lcce RAS and UCAS or LCAS cycling @ Trc=min. 180 mA
Input Leakage Current liL 0V < VIN< Vee +0.3V -5 5 LA
All Other Input Pins = 0V
Output Leakage Current loL 0V < Vout < Vee -5 5 A
Output High Voltage VoH loH =-2.0mA 24 — — Vv
Output Low Voltage VoL loL=2.0mA — — 04 Vv
NOTES:

3. Ieci(av), leca(av), Ieca(av), and Iccs are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4. Icci(av) and Icca(av) are dependent on output loading. Specified values are obtained with the output open.

CAPACITANCE TRUTH TABLE

(f=1.0MHz, Ta = 25°C, Vec = 3.3V) RAS | [CAS | UCAS | WE | OF | DQ1-8 | DQo-16 | STATE

Parameter Symbol Max Unit H X X X X High Z High Z Standby

Address Input Capacitance CiNL 5 pF L H H X X High 2 High 2 Refresh
- —— L L H H L DQ Out HighZ | Byte Read
Input Capacitance (CAS, WE, RAS) Cin2 7 pF L H L H L High 2 DQ Out Byte Read
Output Capacitance (Q) CpQ 7 pF L L L H L DQ Out DQOut | Word Read
L L H L H DQ In — Byte Write
L H L L H — DQIn Byte Write
L L L L H DQIn DQIn Word Write

L L L H H High Z High Z —
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W}WHITE ELECTRONIC DESIGNS

EDI4164MEV-RP

TIMING REQUIREMENTS — READ, WRITE, READ-MODIFY-WRITE, REFRESH, AND PAGE MODE CYCLES
(Vo=33v03V) Noks 1, 2 5

50ns 60ns 10ns

Parameter Symbol Min Max Min Max Min Max Unit Notes

Random Read or Write Cycle Time tRC 90 110 130 ns

Read-Modify-Write CycleTime tRWC 126 150 180 ns

Access Time from CAS tcAC 13 15 20 ns 345

Access Time from RAS tRAC 50 60 70 ns 34,10

Access Time From Column Address tAA 25 30 35 ns 3,10

CAS to output in Low-Z tcLz 0 0 0 ns 6

Output buffer turn-off delay toFF 0 13 0 15 0 20 ns 6,14

Transition Time n 2 50 2 50 2 50 ns 2

RAS Precharge Time tRP 30 40 50 ns

RAS Low Pulse Width tRAS 50 10,000 60 10,000 70 10,000 ns

RAS Hold Time after CAS Low tRSH 13 15 20 ns

CAS Hold Time after RAS Low tcsH 38 45 50 ns

CAS Low Pulse Width tcas 8 10,000 10 10,000 15 10,000 ns

RAS to CAS Delay Time tRCD 11 37 14 45 20 50 ns 4

Column Address Delay from RAS Low tRAD 9 25 12 30 15 35 ns 10

Delay CAS High to RAS Low tcrp 5 5 5 ns

Row Address Set Up Time tASR 0 0 0 ns

Row Address Hold Time tRAH 9 10 10 ns

Column Address Set Up Time tAsC 0 0 0 ns

Column Address Hold Time CAH 8 10 15 ns

Column Address Hold Time Referenced RAS AR 40 45 55 ns

Column Address to RAS Setup tRAL 25 30 35 ns

Read Set Up Time before CAS Low trRCS 0 0 0 ns

Read Hold Time after CAS High tRCH 0 0 0 ns 8

Read Hold Time after RAS High tRRH 0 0 0 ns 8

Write Hold Time after CAS Low tweH 8 10 15 ns

Write Command Hold Time Referenced to RAS tWCR 40 45 55 ns

Write Pulse Width twp 7 10 15 ns

RAS Hold Time after Write Low tRWL 13 15 20 ns

CAS Hold Time after Write Low towL 8 10 15 ns

Data Set up Time Ds 0 0 0 ns 9

Data Hold Time after CAS Low toH 8 10 15 ns 9

Data Hold Time Referenced to RAS DHR 40 45 55 ns

Refresh Cycle (Industrial) {REF 32 32 32 ms

Refresh Cycle (Military) tREF 16 16 16 ms

Write Setup Time before CAS Low twes 0 0 0 ns 7

CAS Low to WE Low Delay town 30 35 45 ns 7

RAS Low to WE Low Delay tRWD 67 79 94 ns 7

Column Address Setup to CAS High tACH 15 15 15 ns

OE Low to Output Valid toe 13 15 20 ns 13

CAS Low to DOUT tooH 3 3 3 ns

RAS Low to WE Low tWRH 10 10 10 ns

Write High to RAS Low tWRP 10 10 10 ns

Address to WE Low Delay tawp 48 55 65 ns 7
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MWHITE ELECTRONIC DESIGNS EDI4164MEV-RP

WRITE CYCLE, EARLY AND DELAYED WRITE
(VCC=33V #03\) Noes 125

S0ns 60ns 10ns
Parameter Symbol Min Max Min Max Min Max Unit | Notes
CAS Setup for CAS before RAS Refresh tcsr 5 5 5 ns
CAS Hold for CAS before RAS Refresh tcHR 10 10 15 ns
Precharge to CAS Active tRPC 5 5 5 ns
Access Time from CAS Precharge tcPA 28 35 40 ns 3
EDO Page Cycle Time trc 20 25 30 ns
EDO Page Read-Modify-Write Cycle Time tPRWC 47 56 71 ns
CAS precharge time (EDO cycle) tcp 8 10 10 ns
RAS pulse width (EDO Cycle) tRASP 50 125K 60 125K 70 125K ns
Output Disable Time after OE High top 0 13 0 15 0 20 ns 6
Write Low to Next OF Low toEH 8 10 12 ns
OE Low to CAS High Setup Time toES 4 5 5 ns
OE High Hold From CAS High tOEHC 5 10 10 ns
OE High Pulse Width toEp 7 10 10 ns
OE Setup prior to RAS during torRD 0 0 0 ns
Hidden Refresh Cycle
OE delay from WE tWHz 0 10 0 13 0 15 ns
WE pulse to disable at CAS high twpz 10 10 10 ns
NOTES:

1. Aninitial pause of 200ps is required after power-up followed by any 8 ROR or CBR cycles before proper device operation is achieved, and must be repeated
whenever trer is exceeded.

2. ViH (min) and ViL (max) are reference levels for measuring timing of input signals. Transition times are measured between ViH (min) and ViL (max) and are

assumed to be 3ns for all inputs.

. Measured with a load equivalent to 1 TTL load and 100pF.

4. Operation within the trep (max) limit insures that trac (max) can be met. trep (max) is specified as a reference point only. If trep is greater than the specified
trep (max) limit, then access time is controlled exclusively by tcac.

5. Assumes that trcp = trep (max)

. This parameter defines the time at which the output achieves the open circuit condition and is not referenced to VoH or VoL.

7. twcs, tRwp, tcwp and tawp are non restrictive operating parameters. They are included in the data sheet as electric characteristics only. If twcs 2 twcs (min), the
cycle is an early write and the data output will remain high impedance for the duration of the cycle. If tcwp = tcwp (min), tRwp > trwb (min) and tawp > tawp
(min) then the cycle is a read-modify-write cycle and the data output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

8. Either trc or tRrRH must be satisfied for a read cycle. _ _

9. These parameters are referenced to the CAS leading edge in early write cycles and to the WE falling edge in OE controlled write cycle and read-modify-write
cycles.

10.0peration within the trap (max) limit insures that trac (max) can be met. trap (max) is specified as a reference point only. If trap is greater than the specified
trAD (max) limit, then access time is controlled by taa.

w

(2]
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RAS

CAS

DQ

READ CYCLE

trc
trRAS trP
vho
viL — \
tesH
tRSH tRRH
. tcrr trcD tcas
VIH _
viL ~ /
trRAD
trAD tRAL
tasr tRAH tasc tca
tacH
Vi _ \
ROW COLUMN ROW
viL —
tWRP‘ twrH tres ‘ trRCH
ViH _
- T
NOTE 1 tan
tRAC NOTE 2
tcac torr
tewz
VOH _
OPEN m{ VALID DATA OPEN —————
VoL —
toe too
| }4—»
- ﬁi Y/
viL ~

NOTES: 1. Although WE is a "don't care” at RAS time during an access cycle (Read or Write), the system designer should implement WE high for twrp and twrH.
2. torr is referenced from rising edge of RAS or CAS, whichever occurs last.

vll DON'T CARE
M UNDEFINED
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MWHITE ELECTRONIC DESIGNS EDI4164MEV-RP

WRITE CYCLE, EARLY WRITE
trRC
tras tre |
— ViH - 3
RAS viL —
tesH
tRSH
| tcrP trRcD teas
CAS VIH _ ‘
w-_/
tar
tRAD tRAL
tasr tRAH tasc tcAH ‘
tacH
VIH _ ‘
AD-A11 7% ROW m COLUMN M ROW
ViL
- \
twer
twre || twri twes twen
[ | twe
WE VW
wl N,
NOTE 1
tDHR
L tos ton
VoH _ ‘
Qo //){ VALID DATA
j— VIH —
OE -
ViL
V) pon care
m UNDEFINED
(Late Write and Read-Modify-Write Cycles)
trRwe
traS tre |
T
RAS L —
tcsH
trRSH
. fcre treo teas
CAS VIH _ ‘
viL T
tar
trAD trRAL
L tasr tRAH tacH
‘ ‘ tasc tean
VIH _
AD-Al11 7% ROW W COLUMN M ROW
ViL
[ tRWD towL ‘ ‘
tres | tewo tRwe
‘M JW_RH,‘ ' tawo, we,,
WE VM _ J/
ViL — :; ;gg;
NOTE 1 taa
trRAC
tcac
tos || _ton
tcLz —»| |-— ‘4—» <—>‘
DQ _ OPEN VALID Dout VALID DIN OPEN
VoL
toe top, toEH
ﬁi ‘ ‘
VIH —
& ™ / K/
ViL
m DON'T CARE
m UNDEFINED
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MWHITE ELECTRONIC DESIGNS EDI4164MEV-RP

EDO-PAGE-MODE READ CYCLE

trASP tRP

RN
VIH —
RAS |, _
tesH tec tRsH
‘ tCRP trReD teas tep teas tep teas tep |
CAsS VIH ,j
viL T
tAR tRAL
tRAD tacH tacH tacH
tasr | |_tran tasc tcaH tasc || tcan tasc_|| tcan
ViH
A0-A11 v m ROW }@ COLUMN W{ COLUMN W COLUMN M ROW
= /;X
towt ‘
‘IWRP \WRH‘ |l tRCS tRCH |
o \
tan taa tcpa
trAC tcpa
teac,
~ torr
tewz —»| | tcoH — ‘—"
DQ Vo : OPEN VALID DATA VALID DATA OPEN
VoL
toe too,
I PRECEIN « l0ES |
Ve ” toep
vll DONT CARE
m UNDEFINED
trasP . tRP
VIH —
RAS ., _
tesH tec tRsH
tcrP
. | trRe tcas tep teas tep teas tep |
CAs VM - j;
viL T LU
taR tacH
tRAD tacH tacH tRAL
tasr tasc tcan tasc || tcan tasc_||_tcan
.M,‘ DL N AN A5G IeAH LN <_>‘
VIH _
AO-All e — ROW COLUMN COLUMN COLUMN M M ROW
w
towt tow towt |
|
. twes twen twes || twen twes ||  twen
WRP | | twRH twp twp twp
VL —
NOTE 1
twer tRWL |
tonr '
tos tDH tos toH ‘ tos toH

1
VoH —
DQ o _ VALID DATA VALID DATA VALID DATA

vll DON'T CARE
m UNDEFINED
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EDI4164MEV-RP

MWHITE ELECTRONIC DESIGNS

EDO-PAGE-MODE READ-WRITE CYCLE

trasp tee,
VIH —
RAS  \, _
tesn tec / tPRWC NOTE 1 trsH
trCD tcas tcp tcas tcp tcas tee
cAS { 3 / 3 :
tar
trAn traL
tas | | tran tasc toan tasc|| tean tasg| | tean
O A5G LA, i

VIH _
AO-A11 m ROW m COLUMN COLUMN COLUMN
i~ N

ROW
[ trwo
e trw
trCS
&= tow—| I+ tow k] - towt
twp— |- twp | |+ - twp
tawp tawp tawp
tWRP| [twRH tcwo tcwp tcwo
_ [ |
WE
ta
trac
teac—]
totz—+]
VoH
DQ _ OPEN
Vou

NOTE: 1. TPCis for Late Write Cycles Only

m DON'T CARE
m UNDEFINED

EDO-PAGE-MODE READ-EARLY-WRITE CYCLE

trASP trP
ViH —
RAS -
tesH
tec trc tRsH
treD teas tep teas tep teas tee ‘
CAS /¥
S
taR tRAL ‘
tRAD tack !
{ASR| | tRAH tasc tear tasc \CAH‘ tasc (CAH‘
AO-A11 COLUMN (&) m COLUMN (B) W COLUMN (N) ROW
S
tres (RCH‘" |- t t
| cws wen
WE
tan
Ja—tan tcpa
trRAC tcac
tos || fou,
tcac tcoH it
] | WHZ] e
VoH —
DQ z OPEN VALID DATA (&) ;VAUDDATAKB)H N
voL f

vll DON'T CARE
m UNDEFINED
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MWHITE ELECTRONIC DESIGNS

READ CYCLE WITH WE CONTROLLED DISABLE

VW=
RAS Vil —
tesH
| terp trcD teas tep
L |
A
tAR
trAD
tasr tRAH tasc tcan tasc
ViH
AGALL 7%{ ROW COLUMN COLUMN
‘ tww‘ (WRH‘ ‘_7 tres tRCH | twpz ‘ trcs
WE WM _
viL %2,{2;22;
NOTE 1
taa
traC
tcac
tewz twHz tewz
VOH _
DQ VoL — OPEN m{ VALID DATA B—O;JM
toe top
R
® %[ f
viL
',II DONT CARE
m UNDEFINED
(WE and OE=Don't Care)
tre
tRAS tre
__vm
RAS i
‘ terp tRPC
GAs VM -
v ~ / \ /
o tAsr tRA
ViH _ |
AO-A1L 7% ROW /)( ROW
viL
VOH _
e VoL = OPEN
| twre twrH | twre twrH
\ \ \ \
vk
"= T Joore X 7 U
m DON'T CARE
m UNDEFINED
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CBR REFRESH CYCLE

(A0-A11 and OE=Don't Care)

trAS | trP trRAS |
VIH — /
RAS viL — /!
trRPC
tep |, tesr teHR ‘ {RPC tesr tcHR
-
CAS W _ JL XL
viL ~
VoH _
bQ OPEN
voL —
twre || twrH twre_| | twrH
| | I
WE VH
. e Y /i \/

yl/ DON'T CARE
m UNDEFINED

HIDDEN REFRESH CYCLE

(WE=High, OE=Low) NOTE 1

RAS

CAS

A0-Al1l

DQ

tre
V- tras tre tras
N F :L
g e —
1o [CRP trep tRsH - tcHr
e
ViH _ ‘
e = __/ tar
trAD
tasr tRAH tasc tcaH
‘4—» <—>‘
VH _
ROW COLUMN
viL =
taa
™ tRAC
tcac
tez torF
VoH _
OPEN VALID DATA }— OPEN —
vou -
toe too

VH — torD

e~ /

NOTE: 1. A hidden Refresh may also be performed after a Write Cycle. In this case, WE = Low and OE = High

W DON'T CARE
m UNDEFINED

1
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PACKAGE DESCRIPTION

50 PIN PLASTIC TSOP
PACKAGE NO. 372
0.830
0.820
NAANNQARAAAAAAANARAAAARAAN

0.471 0.405
0.455 0.395
O
vy HHHHHHHOHOHEEOOOOOOOOOOOd
v
[ \
OO O O O O O O O O O O O
0.032 .01
B L o R R

ALL DIMENSIONS ARE IN INCHES

0.00
0.00

%Epo.ou

[SEE DETAIL A

l._0.008
0.005

—»

N O

0.016
DETAIL A

ORDERING INFORMATION
MILITARY (55 TTO+125 )

INDUSTRIAL(-40 TTO+85 T)

Part No. Speed (ns) Package No. Part No. Speed (ns) Package No.
EDI4164MEV50SM 50 372 EDI4164MEV50SI 50 372
EDI4164MEV60SM 60 372 EDI4164MEV60SI 60 372
EDI4164MEV70SM 70 372 EDI4164MEV70SI 70 372
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