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Dynamic RAM : Fast Page Mode with EDO

NANUAN

NT511740C5J

1. DESCRIPTION

The NT511740C5J is a 4,194,304-word x 4-bit dynamic RAM fabricated in NTC's CMOS silicon
gate technology. The NT511740C5J achieves high integration , high-speed operation , and low-
power consumption due to quadruple polysilicon double metal CMOS. The NT511740C5Jis
available in a 26/24-pin plastic SOJ.

2. FEATURES

4,194,304-word x 4-bit configuration
Single 5V power supply,£10% tolerance
Input :TTL compatible, low input capacitance

Output :TTL compatible, 3-state

Refresh :2048 cycles/32 ms

Fast page mode with EDO, read modify write capability
CAS before RAS refresh, hidden refresh, RAS-only refresh capability
Multi-bit test mode capability
Package options:

26/24-Pin 300 mil plastic SOJ (SOJ26/24-P300)  (Product:NT511740C53-XX)

3. PRODUCT FAMILY

XX indicates speed rank.

_ Access Time (Max.) Cycle Time Power Dissipation
Family trac | tan | tcac | toea (Min.) Operation(Max.) |Standby(Max.)
NT511740C5J-50 |50ns |25ns [13ns |13ns 84ns 660mwW
NT511740C5J-60 |60ns [30ns [15ns |15ns 104 ns 605mwW 55mw
NT511740C53-70 [70ns [35ns {20 ns (20 ns 124 ns 550 mW
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4. PIN CONFIGURATION (TOPVIEW)

Vee 1 Q 26 Vss
DQL 2 25 | DQ4
DQ2 3 24 DQ3
WE 4 23 | cas
RAS 5 2 | oE
NC 6 21 A9
A10 8 19 A8
A0 9 18 A7
Al 10 17 A6
A2 11 16 A5
A3 12 15 Ad
Vee 13 14 Vss

26/24-Pin Plastic SOJ

Pin Name Function
A0-A10 Adress input
RAS Row Adress Strobe
CAS Column Adress Strobe
DQ1-DQ4 Data Input/Data Output
OE Output Enable
WE Write Enable
Vcee Power Supply (5v)
Vss Ground(0V)
NC No Connection

Note:The same power supply voltage must be provided to every Vcc pin, and the same GND voltage
level must be provided to every Vss pin.
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5. BLOCK DIAGRAM

A Output
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6. ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symboal Rating Unit
Voltage on Any Pin Relative to Vss VinVour -0.3t0 Vcc+0.3 V
Voltage on Vc Supply Relativeto Vss Ve -0.5t07 V
Short Circuit Output Cuttent los 50 mA
Power Dissipation Po* 1 w
Operation Temperature Toor 0to 70 O
Storage Temperature Teg -55 to 150 O
*:Ta= 250
Recommended Operating Conditions
(Ta=0r1to700)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Ve 4.5 5.0 55 V
Vss 0 0 0 \/
Input High Voltage \ 24 - Vect0.3 \%
Input Low Voltage Vi -0.3 - 0.8 \%
Capacitance
(Vce =5V+10%,Ta=250,f=1 MHZ)
Parameter Symboal Typ. Max. Unit
Input Capacitance (A0-A10) Cint - 5 pF
Input Capacitance (RAS,CASWE,OE) Cinz - 7 pF
Output Capacitance (DQ1-DQ4) Cio - 7 pF
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7. DC Characteristics
(Vcc=5V+10% , Ta=00 to
700)
NT511740C |NT511740C|NT511740C
Parameter Symboal Condition _5} 50 _5} 60 _5} 0 lunit |Note
Min. [Max. [Min. [Max. |Min. |Max.
Output High Voltage Voy [lon=50mA 24 | Vcc| 24 | Vec| 24 |Vee| V
Output LOW Voltage Vo |lo=42mA O |04] O [04] O |04 | V
OVLV|6.5V;
All other pins not
Input Leakage Current L1 |under test = OV -10| 10 { -10| 10 | -10 | 10 | pA
DQ disabl
Output L eakage o love sy 10| 10 [-10| 10 | -10| 10 | pA
Current
Average Power RAS,CAC cydling,
Supply Current leer  tee = Min. - |120| - |110| - |100| mA | 1,2
(Operating)
Power Supply RAS, CAS=VIH ) 2 ) 2 ) 2
ez —— mA | 1
Current (Standby) RAS, CAS - 1 - 1 - 1
Vce-0.2V
Average Power EScycling,
Supply Current lg  |CAS=VIH - |120| - |110| - |110|mA | 1.2
(RAS-only Refresh) {RC=Min,
Power Supply » RAS=VIH,
o5 |cAs=VIL, - 5 - 5 - 5  mA| 1
Current (Standby) DQ = encble
Average Power RS erding
Supply Current les | — - - |110| - [100]| - | 9 |mA| 1.2
(CAS before RAS CASbeforeRAS
Refresh)
Average Power RAS=VIL,
Supply Current lo7  |CASOeing - |110| - 1200 - |90 |mA| 13
(Fast Page Mode) tpe=Min.
Not es] 1. ICC Max. is specified as lcc for output open condition.

2. Address can be changed once or |ess while RAS=V,,.

2—3. Address can be changed once or |ess—while CAS=V,,.
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8. AC Characteristics (1/3)

(Vce=5V+10% ,Ta=000o0 700) Note:1,2,3,12,13

NT511740C5J- [NT511740C5J-|NT511740C5F
Parameter Symbol 50 60 70 Unit| Note
Min. | Max. | Min. | Max. [Min.| Max.
Random Read or Write Cycle Time tre 84 - 104 - 124 - ns
Read Modify Write Cycle Time trwe 110 - 135 - 160 - ns
Fast Page Mode Cycle Time thpc 20 - 25 - 30 - ns
Fast Page Mode Read Modify Write Cycle Time terwe 58 - 68 - 78 - ns
Access Time form RAS trac - 50 - 60 | - 70 | ns|456
Access Time form CAS tcac - 13 - 15 - 20 ns| 45
Access Time form Column Address tan - 25 - 30 - 35 ns| 4,6
Access Time form Ks Precharge tepa - 30 - 35 - 40 ns 4
Access Time form E toea - 13 - 15 - 20 ns 4
Output Low Impedance Time fromas toLz 0 - 0 - 0 - ns 4
Data Output Hold After CAS Low toon 5 - 5 - 5 - ns
[CASto Data Output Buffer Turn-off Delay Time tcez 0 13 0 15 0 20 ns| 7,8
[RASto Data Output Buffer Turn-off Delay Time| trez 0 13 0 15 0 20 ns| 7,8
OE to Data Output Buffer Turn-off Delay Time toez 0 13 0 15 0 20 ns 7
ﬁto Data Output Buffer Turn-off Delay Time twez 0 13 0 15 0 20 ns 7
Transition Time tr 1 50 1 50 1 50 ns 3
Refresh Period trer - 32 - 32 - 32 ms
KS Precharge Time trp 30 - 40 - 50 - ns
KS Pulse Width tras 50 (10,000 60 |10,000| 70 [ 10,000 | ns
KS Pulse Width (Fast Page Mode with EDO) trasp 50 (100,000 60 100,000 70 [ 100,000 | ns
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AC Characteristics (2/3)

NT10511740C5J- | NT511740C5J- | NT511740C5)
Parameter Symbol 50 60 70 Unit |Note
Min. Max. Min. Max. Min. Max.

RASHold Time tRsH 7 - 10 - 13 - ns

RAS Hold Time referenced to OE trRoH 7 - 10 - 13 - ns

CAS Precharge Time (Fast Page Mode with EDO) fcp 7 - 10 - 13 - ns

CAS Pulse Width tcas 7 10,000 | 10 | 10,000 [ 13 | 10,000 ns
CASHold Time tesH 35 - 40 - 45 - ns
CASto RAS Precharge Time tcrp 5 - 5 - 5 - ns

RAS Hold Time from CAS Precharge Time trRHCP 30 - 35 - 40 - ns

OE Hold Time from CAS (DQ Disable) tcHo 5 - 5 - 5 - ns
RASto CASDelay Time treD 11 37 14 45 14 50 ns 5
RAS to Column Address Delay Time trRAD 9 25 12 30 12 35 ns 6
Row Address Set-up Time tasr 0 - 0 - 0 - ns

Row Address Hold Time tRAH 7 - 10 - 13 - ns
Column Address Set-up Time tasc 0 - 0 - 0 - ns
Column Address Hold Time tcan 7 - 10 - 13 - ns
Column Addressto RAS Lead Time trRAL 25 - 30 - 35 - ns

Read Command Set-up Time tres 0 - 0 - 0 - ns

Read Command Hold Time troH 0 - 0 - 0 - ns 9
Read Command Hold Time referenced to RAS trrH 0 - 0 - 0 - ns 9
Write Command Set-up Time twes 0 - 0 - 0 - ns | 10
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AC Characteristics (3/3)
(Vee=5V+10% ,Ta=0rto 700) Note 1,2,3,12,13

NT511740C5J |[NT511740C5J-|NT511740A5
Parameter Symbol 50 60 70 Unit Note
Min. | Max. [ Min. | Max. | Min. | Max.
Write Command Hold Time twen 7 - 10 - 13 - ns
Write Command Pulse Width twe 7 - 10 - 10 - ns
VTE Pulse Width (DQ Disable) twee 7 - 10 - 10 - ns
O_E Command Hold Time toen 7 - 10 - 13 - ns
O_E Precharge Time toep 7 - 10 - 10 - ns
O_E Command Hold Time toch 7 - 10 - 10 - ns
Write Command to RAS Lead Time trwe 7 - 10 - 13 - ns
Write Command to CA_S Lead Time towe 7 - 10 - 13 - ns
Data-in Set-up Time tos 0 - 0 - 0 - ns 11
Data-in Hold Time ton 7 - 10 - 13 - ns 11
O_E to Data-in Delay Time toen 13 - 15 - 20 - ns
[CASto WE Ddlay Time tewn 30 - 34 - 44 - ns 10
Column Address to WE Delay Time tawo 42 - 49 - 59 - ns 10
RE to W_E Delay Time trwo 67 - 79 - 94 - ns 10
CAS Precharge WE Delay Time teewo | 47 | - | sa | - | 64| - ns 10
CA_SActive Delay Time fromas Precharge trec 5 - 5 - 5 - ns
;S toas Set-up Time (CE before KS) tesr 5 - 5 - 5 - ns
RE to CA_S Hold Time (CA?)efore RE terr 10 - 10 - 10 - ns
EE to ;S Precharge Time ((;S before;S) twee 10 - 10 - 10 - ns
VGE Hold Time RE((% before;S) twen 10 - 10 - 10 - ns
RE to V\TE Set-up Time (Test Mode) twrs 10 - 10 - 10 - ns
RE to VWE Hold Time (Test Mode) twr 10 - 10 - 10 - ns

10
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Notes:

1. A start-up delay of 200 psis required after power-up,followed by a minimum of eight initiaization
cycles (RAS-only refresh or CAS before RA'S refresh) before proper device operation is achieved.

2. The AC characteristics assume tr=2 ns.

3. Viu(Min.) and V, (Max.) are reference levels for measuring input timing signals. Transition time
(tr) are measured between V| and V..

4. This parameter is measured with aload circuit equivalent to 2 TTL loads and 100 pF.

5. Operation within the trep (Max.) limit ensures that trac (Max.) can be met.

trep (Max.) is specified as areference point only . If trep iS greater than the specified
treo (Max.) limit, access time is controlled by tcac.

6. Operation within the trap (Max.) limit ensures that trac (Max.) can be met.

trap (MaX.) is specified as areference point only . If trap is greater than the specified
trap (Max.) limit, access time is controlled by taa.

7. teez(Max.), trez (Max.), twez (Max.) and togz (Max.) define the time at which the output achieves
the open circuit condition and are not referenced to output voltage levels.

2—8. tcezand trez must be satisfied for open circuit condition .

3—9. tren O trrn Must be satisfied for aread cycle.

4—10. twcs, tewn, trwo, tawn, and tcpwp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only . If twcs(twes(Min.), the cycleis an early write cycle
and the data out will remain open circuit (high impedance) throughout the entire cycle. If
tcwotewn(Min.) , trwoCtrwo(Min.) |, tawoCtawn(Min.) and tepwoCtcpwo(Min.), the cycleis aread
modify write cycle and data out will contain data read from the selected cell; if neither of the above
sets of conditionsis satisfied, the condition of the data out (at access time) is indeterminate.

5—11. These parameters are referenced to CAS leading edge in an early write cycle, and to WE
leading edge in an OE control write cycle or aread modify write cycle.

6—12. Thetest modeisinitiated by performing a WE and CAS before RAS refresh cycle. This mode
islatched and remains in effect until the exit cycle is generated. In atest mode CAO and CAl are
not used and each DQ pin now accesses 8-bit locations .Since al 4 DQ pinsare used, atotal of 32
data bits can be written in parallel into the memory array. In aread cycle, if 8 data bits are equal the
DQ pin will indicate a high level. If the 8 data bits are not equal, the DQ pin will indicate alow
level. The test mode is cleared and the memory device returned to its normal operating state by
performing a RAS-only refresh cycle or a CAS before RAS refresh cycle.

7—13. Inatest mode read cycle, the value of access time parametersis delayed for 5 nsfor the
specified value . These parameters should be specified in test mode cycle by adding the above value

11
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to the specified value in this data sheet.

12



4,194,304-word x 4-bit
Dynamic RAM : Fast Page Mode with EDO

NANUA

NT511740C5J

9. DRAM AC Timing Waveforms

Read Cycle

trAS

RAS

CAS

Address

DQ

VIH —
ViL —

VIH —
ViL —

tcre

A

tean

VIH —
ViL —

ol

IRC

ViH — 7
ViL —

VIH —
ViL —

il

VIiH —

ViL —

Write Cycle(Early Write)

Valid Data-out))

N_

"H" or "L"

RAS

CAS

Address

VIiH —
ViL —

VIiH —
ViL —

VIiH —
ViL —

= VH—

ViL —

== VIiH —

DQ

ViL —

VIiH —
ViL —

\ [

coume X[

L

/i

T

[ toH

| Valid data-in [y

Open

"H" or "L"
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Read Modify Write Cycle

trwc
tRP |
trAS
—_ X r
RAS VH K X
ViL — K T tcrA
tesH
tcre
| trcD tRsSH
—_— )
CAS V= — I teas
ViL — X %
tasr tRAH tasc
—» tcan
vie X3 =W, |
Row Column
Address , — 1 I ]
trRAD o tcwo tewL
P trRwD N
< < tRw >
WE UnC ‘ " N
ViL — 'y ;
[AWD
trcs
toE|
== VH — ¥
OE ViL — / toep toeH /
T
tcac
trAC toeZ tos toH
[ L—b
DQ VIiH — f Valid Valid ¥,
ViL — oL + _Data-ou Data-in_ 4 /

"H" or "L"

14



4,194,304-word x 4-bit NANANUAN

Dynamic RAM : Fast Page Mode with EDO

NT511740C5J

Fast Page Mode Read Cycle (Part-1)

RP
—»
tRASP
RAS ViH— i ) e
ViL — b Tt
> tHPc o
<
fer trep tcp te
— b s Y ¥ —
CAS VH tcas Je__tcas teas
ViL — tRAD X T X f *x 3
tcsi
tasy [tral tAs tcan tasc tcan tasc tcaH
—b| 4P b e — |
ViH — s b s ! b ¥ \
Row Column ColumnW % Column%
Address ViL — K 1 K 1 7 X 7
tRcs| RRH
l4—»
m ViH — 7 ﬂ‘ tcHq l %
ViL — “
trAC
A toe l—
O_E ViH — / / \L
tan
ViL — K
toeA tcpa taa :‘f
tcac toea
to tcac] REZ
tcacy tooH <_EZ A l— —>
DQ ViH — Vi Valid X‘ valid § I vaid } '<‘ vaiid
ViL — oL K Data-out K Data-oy( X Data-outf. * Data-ol,z

Fast Page Mode Read Cycle(Part-2)

trASP

RP
RAS Vi — N _— J:(
ViL — K 1 tcr
< tHpc »
terr) trcD tce tcp
CAS VH — ’\ teas | \ teas. | \ tcas f
ViL — tRAD X 7 3 j
tgsH
tasr tRAIH tAs tcaH tasc| | tcaH tasd tcan
> > > | l—»| le—>
ViH — /s \ s | \ | s
Row Col umn% % Column Column%
Address ViL — K 1 K 1 K
tRCs tRcs
|a—»] |«
WE W' C Wi
ViL — tReH|
l—
twp A
tRAC
taq
taa
TSN/ /)
ViL — Kk e
toea
tcac
teag) twE: tcac tDOoH < tcsz:
DQ VIiH — £ Vvalid } 1 Valid ‘X‘ Valid by
ViL — tcLz k__Data-outf X Data-out £% Data-out  #
—>

"H" or "L"
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Fast page Mode Write Cycle(Early Write)
RAS VIH — ‘-\‘ ;l: ;|;
ViL — 1

cr trcD tcp tce

CAS WVH — 1 teas | \ teas !z
ViL — tRAD X 1

\ tcas

S| H H S
VIH — s p £ p p s p
Address ViL — I Row)}@{t Column)%{ Column)% %: Column)% A

WE i TS A Y

VA il

toH tos toH tbs toH
b > [—> [

DQ VH=  Fveey ey f Ve
"H" or "L"

g
7}

Fast Page Mode Read Modify Write Cycle

1RA:
RAS MH— i trwo
ViL — 3 P
tcl N trRcD tc
CAS VmH— i\ — I N
ViL — tRAD X 1 K
tcpwbD
tHPRWC
tcpa Rwe
tasR [trah tasd tcaH tc 4 tas¢ | tcan
[ [ —> ||« [4— |e> [«—>
ViH — /s >@<L :W %L \ /
Row Column Column|
Address \,, — /A I ] i )
TR
tawp el cl; tcwbD
trRCp
- e ——
WE ' — Vi N N
ViL — X1 tawp X
[ trAC Ds| | twe) s twe
* > > le—]
taa taa
I
o Vo T || f ] =R = -
toEH|
OE ViL — K k
toeA toea
tol
[—>]

toed toel
tcAc toEZ H tcac | toez toH
> > || > | ]
DQ ViH — valid §_|f  valid £ vaid §_f  vaia |
ViL — B Data-oli L Data-in K Data-ol.j L Data-in #

"H" or "L"
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RAS-only Refresh Cycle

RAS

CAS

Address

DQ

VIH —
ViL —

VIH — +

ViL —J

trRAH

VIH —
ViL —

/&

Row

ViH — X
ViL—__ F

CAS before RAS Refresh Cycle

RAS

CAS

DQ

Open

Note:WE,OE="H" or "L"

"H" or "L"

RP P trAS ol tRrP
VIH — X \ s \
ViL — \'t 7/ \_
trPC
trPC
tce tcsh tcHR
ViH — 1 X / /‘
ViL —
twR! WRH | twWRP|
T T 7
ViL —
tceA
Vi [
IH — 1
> Open

ML —___ 1

Note:O_E,Addressz"H" or"L"

"H" or "L"
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Hidden Refresh Read Cycle

tRC ol trC .
tRA: tRP ) 1RA: tRP
RAS W= /i ﬂ\
ILC_R: trcD ‘RSL.
CAS \\j'lt' ~ _ \\: 7 /
1RA
tf_?:’ —> <tA—S: tcar
adcress ot = =S <Y 7
tRcls
:. RAL <« B7,
m \\2': :I # tan / /
1ro!
toea
I/ t [ ,
tcac
bQ Uiz Open 1)) Valid Data-out —
"H" or "L"
Hidden Refresh Write C}/cle - y . y
< tras w | . H\;
RAS Vini— N /F 3\ _ 7
ler trcD 1RSI
CAS i = N —
tRAH < tra
tf_?:’ I —> <tA—S: tcar
Address i Z 7/ rol /N cotumn] h 7]
|
twcy twc
WE \\2':: / we 5{/ / /
=N/ Wi Y ]
tos toH
DQ VM~ /X Valid Data-in ), 7 ]

"H" or "L"
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Test Mode Initiate Cycle

o we - Vi
I )

Open

DQ ViL — 7

Note:OE,Address="H" or "L" "H" or "L"
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