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NT5117405J NANUA

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

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 NT511740C5J is
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

ICAS before /RAS refresh, hidden refresh, /RAS-only refresh capability
Multi-bit test mode capability

Package options:

26/24-Pin 300 mil plastic SOJ (S0J26/24-P300) (Product:NT511740C5J-XX)
XX indicates speed rank.

3. PRODUCT FAMILY

Access Time (Max.) @cle Time Power Dissipation
Family
toac | tan teac toea (Min.) OperationMax.) [Standby(Max.)
NT511740C5J-50| 50n$ 25ny 13n$ 13ng 84ns 660mW
NT511740C5J-60| 60nNs 30ng 151ns 15 np 104 n$ 605mW, 55 mwW
NT511740C5J-70f 70nns 35nk_20ns 20np 124 ns 550 mW
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NT5117405J NANQA

4,194,304-word X 4-bit

Dynamic RAM : Fast Page Mode with EDO
4. PIN CONFIGURATION (TOPVIEW)

Vee 1 O 26 Vss
DO1 2 25 | D4
DQ2 3 24 | pQ3
WE | 4 23 | cAs
RAS | 5 2 | o
NC 6 21 A9
A10 8 19 A8
A0 9 18 A7
Al 10 17 A6
A2 11 16 A5
A3 12 15 Al
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

OF Output Enable

WE Write Enable

Vee 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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NT5117405J NANuA

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

5. BLOCK DIAGRAM

AT Timing |
RAS Generator —
Timing
TAS I Generator
A
Write
‘”'\ '(A:gcljli;nsr; 1 Column Clock «— WE
Generator —_—
ﬁ/ Buffer Decoders OF
AA Output
Internal 3 /J Buffers
Refresh Sense SN\ 110
A0-AL0 [ Address 14 Control Clock Amplifiers \——/ Selector |\ Y DQ1-DQ4
Counter ; : Input
i Buffers
> >
N S\ - Word Memory
—W Address W Decoders Drivers Cells
Buffer g >
Vee >
On Chip
V5 Generator
On Chip
IV - Generator
VSS
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NT5117405J
4,194,304-word X 4-bit

Dynamic RAM : Fast Page Mode with EDO

6. ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

NANYA

Parameter Symbol Rating Unit
\oltage on Any Pin Relative tos¢ VinVour -0.3 to \kec+0.3 V
Voltage on V-c Swply Relative to \8s Vee -0.5t07 \V
Short Circuit Output Cuttent od 50 mA
Po/WEr Dissipation P 1 W
Operation Temperature o Oto 70 °C
Storage Temperature stg -55 to 150 °C
*Ta=25°C
Recommended Operating Conditions
(Ta=0" C t070 ° ()
Parameter Symbol Min. Typ. Max. Unit
Po/WEr Spply Voltage) Ve 4.5 5.0 55 V
Vss 0 0 0 V
Input High Voltage Vi 2.4 - Vect0.3 \%
Input Low \oltage \'A -0.3 - 0.8 \%
Capacitance
(Ve = 5V+/-10%,Ta=25 C , =1 MHZ)
Parameter Symbol Typ. Max. Unit
Input Capacitance (A0-A10) o - 5 pF
Input Capacitance(/RAS,/CAS,/WE,/OE) Cinp - 7 pF
Output Capacitance (DQ1-D0O4) u - 7 pF
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NT5117405J
4,194,304-word X

4-bit

Dynamic RAM : Fast Page Mode with EDO

7. DC Characteristics

NANYA

(Vee=5V+/-10% , Ta=0 °C to 70 °C)

NT511740CINT511740CINT511740G
. 5J-50 5J-60 5J-70 .
Parameter $mbol Condition Min. IMax IMin. IMax Vin. Max.Umt Note
Dutput High Voltage Wy |lon=5.0mA 2.4 | Vcc| 2.4| Vcc| 2.4 Vecg V
Dutput LOW Voltage \y  |lo=4.2mA 0 | 04| 0] 04 0] 04 V
0V<=V,<=6.5V;
All other pins not
nput Leakaje Current li  |undertest = oV -10] 10| -10] 10| -10[ 10| HA
DQ disabl
Sutput Leakage Lo |ovesy eeg sy 10| 10| -10| 10| -10| 10| A
current
Average Power /RAS,CAC cyling,
Supply Current leer  ltRC = Min. - 120 - | 110 - | 1000 mA P
Operating)
5 _ -l 2 -] 2] -1 2
ower Supply ey IRAS , ICAS=VIH
Current (Standby) IRAS, ICAS - 1 - 1 - 1 mAl L
>=Vce-0.2V
Average Power IRAS cycling,
Supply Current les  |icAs = - |120| - | 120| - | 1100 mA 2
/RAS-only Refresh) N _ VIR,
tRC=Min.
Sower Supply lose IRAS=VIH,
ce = - - - mA 1
Zurrent (Standby) [CAS=VIL, 5 5 5
DQ = enable
Average Power IRAS cycling,
Supply Current les  |icASbefore/RAs | - | 110 - | 100[ - | 90| mA|
ICAS before /RAS ° elore
Refresh)
Average Power JRAS=VIL,
Supply Current lee ICAS i _ 110 _ 100 _ 90 mA 13
‘Fast Page Mode) ! ?yc e
tpc=Min.
Notes G 1. ICC Max. is specified as Icc for output open condition.
2. Address can be changed once or less while /RAS=V,,.
3. Address can be changed once or less while /CAS=Vy,.
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NT5117405J NANQA

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

8. AC Characteristics (1/3)
(Vce=5V_10% ,Ta=0C__to 70 °C ) Note:1,2,3,12,13

NT511740C5J{NT511740C5JNT511740C5J-
Parameter Bnbol >0 60 0 Unit| Note
Min. | Max. [ Min. [ Max. | Min.| Max.

Random Read or Write Cycle Time rct 84 - 104 - 124 - ns
Read Modify Write Cycle Time rlic 110 - 135 - 160 - ng
Fast Page Mode Cycle Time ppd 20 - 25 - 30 - ns
Fast Pge Mode Read Modif Write Cycle Time brwe 58 - 68 - 78 - ns
Access Time form /RAS ric - 50 - 60 - 70 ns| %.6
Access Time form /CAS che - 13 - 15 - 20 ns| &
Access Time form Column Address aat - 25 - 30 - 35 ns| &
Access Time form /CAS Precharge ceal - 30 - 35 - 40 ns| 4
Access Time form /OE iden - 13 - 15 - 20 ns| 4
Output Low Impedance Time from /CAS at 0 - 0 - 0 - ns| 4
Data Output Hold After /CAS Low Db 5 - 5 - 5 - ns
/CAS to Data Ouiut Buffer Turn-off Delg Time|  t 0 13 0 15 0 20 ng B8
/RAS to Data Output Buffer Turn-off Delay trez 0 13 0 15 0 20 ng B
Time
/OE to Data Ouiut Buffer Turn-off Delg Time|  toez 0 13 0 15 0 20 ng 7
/WE to Data Output Buffer Turn-off Delay twez 0 13 0 15 0 20 ns 7
Time
Transition Time 1 1 50 1 50 1 50 NS 3
Refresh Period rEE - 32 - 32 - 32 ms|
/RAS Precharge Time rid 30 - 40 - 50 - ns
/RAS Pulse Width itas 50 [10000{ 60 [ 10000{ 70| 10Q000 [ ns
/RAS Pulse Width (Fast Page Mode with EDJ) jgash 50 1100000 60 [10Q00Q 70| 100000 ns
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NT5117405J NANUA

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

AC Characteristics (2/3)

NT10511740C5Jf NT511740C5J{ NT511740C5J-
50 60 70
Parameter Symbol Unit |Note
Min. Max. Min. Max. Min. Max.

/RAS Hold Time tasm 7 - 10 - 13 - ns
/RAS Hold Time referenced to /OE taom 7 - 10 - 13 - ns
/CAS Precharge Time (Fast Page Mode with EDO) tep 7 - 10 - 13 - ns
/CAS Pulse Width teas 7 10000 10 10000 13 10000 ns
/CAS Hold Time team 35 - 40 - 45 - ns
/CAS to /RAS Precharge Time terp 5 - 5 - 5 - ns
/RAS Hold Time from /CAS Precharge Time touco 30 - 35 - 40 - ns
/OE Hold Time from /CAS (DQ Disable) teno 5 - 5 - 5 - ns
/RAS to /CAS Delay Time tach 11 37 14 45 14 50 ns 5
/RAS to Column Address Delay Time tean 9 25 12 30 12 35 ns 6
Row Address Set-up Time tacr 0 - 0 - 0 - ns
Row Address Hold Time toa 7 - 10 - 13 - ns
Column Address Set-up Time tacc 0 - 0 - 0 - ns
Column Address Hold Time tean 7 - 10 - 13 - ns
Column Address to /RAS Lead Time toal 25 - 30 - 35 - ns
Read Command Set-up Time tres 0 - 0 - 0 - ns
Read Command Hold Time tren 0 - 0 - 0 - ns 9
Read Command Hold Time referenced to /RAS tren 0 - 0 - 0 - ns 9
Write Command Set-up Time twes 0 - 0 - 0 - ns 10
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NT5117405J

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

AC Characteristics (3/3)

NANYA

© NANYA TECHNOLOGY CORP

(Vce=5V +/-10% -Ta=6C _t0 70 °C) Note 1,2.3112.13
NT511740C5J;NT511740C5JNT511740A5J
50 60 70
Unit Note
Parameter Svmbol Min. | Max. [ Min. | Max. | Min. | Max.
Write Command Hold Time twen 7 - 10 - 13 - ns
Write Command Pulse Width twe 7 - 10 - 10 - ns
/WE Pulse Width (DQ Disable) twee 7 - 10 - 10 - ns
/OE Command Hold Time toe 7 - 10 - 13 - ns
/OE Precharge Time toep 7 - 10 - 10 - ns
/OE Command Hold Time tocu 7 - 10 - 10 - ns
Write Command to /RAS Lead Time trwl 7 - 10 - 13 - ns
Write Command to /CAS Lead Time towt 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
/OE to Data-in Delay Time toeo 13 - 15 - 20 - ns
/CAS to /WE Delay Time tewp 30 - 34 - 44 - ns 10
Column Address to /WE Delay Time tawp 42 - 49 - 59 - ns 10
/RAS to /WE Delay Time trwo 67 - 79 - 94 - ns 10
/CAS Precharge /WE Delay Time tepwo 47 - 54 - 64 - ns 10
/CAS Active Delay Time from /RAS Precharge trec 5 - 5 - 5 - ns
/RAS to /CAS Set-up Time (/CAS before /RAS) tesr 5 - 5 - 5 - ns
/RAS to /CAS Hold Time (/CAS before /RAS) tenr 10 - 10 - 10 - ns
/WE to /RAS Precharge Time (/CAS before /RAS) twre 10 - 10 - 10 - ns
/WE Hold Time /RAS (/CAS before /RAS) twan 10 - 10 - 10 - ns
/RAS to /WE Set-up Time (Test Mode) twrs 10 - 10 - 10 - ns
/RAS to /WE Hold Time (Test Mode) twin 10 - 10 - 10 - ns
10 NANYA TECHNOLOGY CORP. reserves the right to change products and specifications without notice.




NT5117405J NANQA

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

Notes:

1. A start-up delay of 208s is required after po/WEr-up,follo/WEd by a minimum of eight

initialization cycles (/RAS-only refresh or /CAS before /RAS refresh) before proper device operatic

Is achieved.

The AC characteristics assumez ns.

Viw(Min.) and M (Max.) are reference levels for measuring input timing signals. Transition f{me (t

are measured bet/WEen\and \{, .

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

5. Operation within thestp (Max.) limit ensures thakic (Max.) can be met.

tren(Max.) is specified as a reference point only rdb is greater than the specified
tzep(Max.) limit, access time is controlled hyd.

. Operation within thexfp (Max.) limit ensures thaktc (Max.) can be met.

trap (Max.) is specified as a reference point only rdf ts greater than the specified
tzap (Max.) limit, access time is controlled by t

1. teez(Max.), kez (Max.), fwez(Max.) and bez(Max.) define the time at which the output achieves the
open circuit condition and are not referenced to output voltage levels.

8. teezand ke, must be satisfied for open circuit condition .

9. tgren OF ey Must be satisfied for a read cycle.

10, tycs, town, trwo, tawn, @nd &pwp are not restrictive operating parameters. They are included in the dat
sheet as electrical characteristics only wkt twcs(Min.), the cycle is an early write cycle and the
data out will remain open circuit (high impedance) throughout the entire cy@gs If tewo(Min.) ,
trwo  trwn(MiN.) , tawp  tawn(Min.) and tpwo  tepwo(Min.), the cycle is a read modify write cycle
and data out will contain data read from the selected cell; if neither of the above sets of conditions
satisfied, the condition of the data out (at access time) is indeterminate.

II. These parameters are referenced to /CAS leading edge in an early write cycle, and to /WE leadir
edge in an /OE control write cycle or a read modify write cycle .

12. The test mode is initiated by performing a /WE and /CAS before /RAS refresh cycle. This mode i
latched and remains in effect until the exit cycle is generated. In a test mode CAO and CA1 are nc
used and each DQ pin now accesses 8-bit locations .Since all 4 DQ pins are used, a total of 3
data bits can be written in parallel into the memory array. In a read cycle, if 8 data bits are equal tl
DQ pin will indicate a high level. If the 8 data bits are not equal, the DQ pin will indicate a low leve
The test mode is cleared and the memory device returned to its normal operating state by perforn
a /IRAS-only refresh cycle or a /CAS before /RAS refresh cycle.

13. In a test mode read cycle , the value of access time parameters is delayed for 5 ns for the specifi
value . These parameters should be specified in test mode cycle by adding the above value to the
specified value in this data sheet.

w N

(o2}
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NT5117405J

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

9.DRAM AC Timing Waveforms

NANYA

Read Cycle
RAS T2
CAS Wi~

Address XII}LI:
WE -
OF vy -

VH —
VIL —

Write Cycle(Early Write)

RAS

CAS

Address

DQ

ViH
ViL

ViH
ViL

ViH
VIL

ViH
ViL

ViH
ViL

ViH
ViL

< tRC o
[ >
< RAS . e >
\ s \
/ < fCRP >
- tesH >
tcrp
< tRCD Jle tRSH N
N \le toss . /
IRAD k
RAL
tasR RAH tasc
—» |4 | _{CAH
s 3
Row I Column 7M %X
RCH
tRCS ArR .
N < N
Y
/ taa
< tROH N
REZ |
tOEA
N 1
tCEZ
cAC
< tRA N < tOEZ 5l
£ .
Open \@{ Valid Data-out
toz 5
W "H or "L"
< tRC o
< RAS . e >
\ s \
/ < fCRP >
- tesH >
tcrp
< tRCD Jle tRSH N
N \le toss . /
IRAD k
RAL
tasr (RAH tASC
—» tCAH
s 3
Row I Column 7M %X
< fewL >
twes tWCH
[

twp N /

{RWL,

[Di’{
le—

e DH

—(I\/a

N
lid data-in

Open

W//A "H" or "L"
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NT5117405J

4,194,304-word X 4-bit

NANYA

Dynamic RAM : Fast Page Mode with EDO

Read Modify Write Cycle

RWC
rRP
< RAS > <
RAS Vi A
ViL tCrRp
< {CSH N
tcrRp
{RCD RSH
CAS Vm foas
VIL
TASR tRAH N EE' tean
[ =
VIH T 1
Address v | Row Column |
IL
RAD < fewp b etV g
W RWD N
< TRWL o
— VH twp
WE v, PRI N \4—4(
W AWD N
RCS
< > OE4
— VH
OE VL i tOED o tOEH |
g [CAC ]
{RAC tOEZ s {DH
DQ VIH Valid Valid
VL 1z Data-out Data-in
m "H" or "L"
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NT5117405J
4,194,304-word X 4-bit
Dynamic RAM : Fast Page Mode with EDO

Fast Page Mode Read Cycle (Part-1)

RAS

CAS

Address

DQ

NANYA

RP
—p  e—
W RASP o
VIHH — 3\ P RHCP N /
VIL —
» tHPC o
[CcrP treD tep tep
_ — r—
zIH / _feas N \ tcas \ fcas /
IL — RAD N 7
ftcsH
TASR | (RA ASC CAH {ASC (CAH [ASC CAH
v (<> [ — [ —
H —
VIL — Row Column Column ﬂ Column
}*'[RCS {RRH
—
VIHH — {CHO toc)
VIL — ~
> {RAC o
tAa toEp, tOEP,
ViH —
VIL — tAA
| |toea | . fcPa N DALY N 1OEA
tcAC = {OEA
teac tDoH QO leag] torg
VIHH — Valid { Valid £ vaia
VIL — (o7 Data-out Data-out f Dataou £ Data-out

m "H" or "L"

Fast Page Mode Read Cycle(Part-2)

P tRASP a tRP
RAS VIH — \ {RHCP . 7‘ N
ViL — T T PN
< HPC >
R tReD 4 tep R PERCIN
_ ) — e
CAS \\?H j \4 teas ;/ \!tms! \. tcas g /
IL — RAD I
tasH
[tASR (RAH  TASC| fCAH fASC {CAH tasc fCAH
v —» | ! ‘<—>
H —
_ W umn umn olumn
ress vy Ro Col Col Col
Re: N 1o | TRCS |
—= VH — /
WE ViL — RCH
le—
RAC TWPE] | taa X
PN N P K
OF vy /)
O E VIL — tcPA
P tOEA |
| fcac |
CAG {WEZ, fCAC {DOH 1CEZ
DQ VIH — f Valid 7 Valid f Valid
ViL — tcLz Data-out 3 Data-out X Data-out
—b

m "H" or "L"
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NT5117405J NANQA

4,194,304-word X 4-bit

Dynamic RAM : Fast Page Mode with EDO
Fast page Mode Write Cycle(Early Write)

{RASP {RP
ViH — 1 7F jﬁ
RAS ViL — \

tHPC THPC

“ﬁ < tRCD N e fCP ) [P

CAS VmH — / N \eteas 31/ Ng—tcas N85
L — {RAD .
< [tcsH R RSH

ASR | |IRAI ASC {CAH {ASC {CAH tasc] {CAH

v = <> < N

IH —

Address vy ,@{ Row Column Column W Column
twes tWCH twes tWCH twes tweH

wE W ST Y

— VH —

OE ViL —

g

i> P {DH o DS {DH tps {DH
DQ Vi — : Valid Valid Valid
ViL — Data-in Data-in Data-in
m "H" or "L"

Fast Page Mode Read Modify Write Cycle

RASP

< >

ViH — RWD /
RAS VL — e :

{CRP|

_ tRCD | <
C AS VIH — j N\l tCwD o / \
VIL — RAD 1 K
HPRWC {CPHD
< > tcpA RV,
1ASR [tRAH tASC {CAH IC\’\'I_" tasc| | tCaH
—b —p — ||
Vi — R Col Col
Address Vi — ow olumn olumn
|
. tawp R tﬁ(‘i » fCWD 2|
tRCS| r
Lyl
= VH — \ \ /
WE ViL — tAwD X 4
‘ RAC DS twp
|« le—>|
< tAA o) tAA
I
O_E VH — % tOEH_T \ toEH [R
ViL — X X
PEECEN | toEa |
{OED
CAC tcAC | toEZ DH
DQ ViH — Valid f Valid { Valid X
VIL — taz Data-out . Data-out {  Data-in
- a

m "H" or "L"
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NT5117405J

4,194,304-word X 4-bit

NANYA

Dynamic RAM : Fast Page Mode with EDO

RAS-only Refresh Cycle

Address

DQ

RC »

RAS

RP

VIH —
ViL —

| fCrRP |

A

RPC

V —
vi— /]

ASR

VIHH —
ViL —

{RAH
Row

tCEZ

VIHH —
VIL —

Note:ﬁ,OE"H" or"L"

CAS before RAS Refresh Cycle

RAS VH —

VIL —

CAS VH —

VIL —

VIH —
VIL —

Open

m "H" or "L"

RC

tRP trRAS P tRP N
. {RPC K
| [RPC
tcp {CSR {CHR
A ] /N
T
LWRP TWRH TWRP
j K/ a
{CEZ

VIH —

DQ

ViL —

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

Open

m "H" or "L"
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NT5117405J
4,194,304-word X 4-bit

NANYA

Dynamic RAM : Fast Page Mode with EDO
Hidden Refresh Read C}/cle

RC e RC N
- TRAS ol tRP N tRAS tRP
VIH — 3 e
{CHR
v m < RCD e tRSH |
CAS YH —
VIL - j {RAD
{RAH
NT’ —> Lﬂ {CAH,
Address \r @@ Colurmn
RC
L,
rﬁ RAL _IRRH
— VH — 7
WE vy — taa W
e [ROH| |
tOEA
— VH — < >
OE vy —
W tcac o e
tcL:
RAC 49’7 o |l REZ, |
bQ 27/111; _ Open @{ Valid Data-out | —
m H" or "L
Hidden Refresh Write Cycle _
< RC trRC o
W RAS N RP tRAS {RP
R A S ViH — /’(Q
ViL — \ p
{CHR
m < RCD e RSH R
CAS ViH —
L — j {RAD
tRAH o {RAL
[AST’ o —» Lﬁ( | [CAH,
VH — -
Address vy — kv W), cotumn
€ tRWL
twes twcH
— — 7/
WE v ) -
— VH —
OE ViL —
tos tDH
VIH — . ;
pQ Vi - Md W

m "H" or "L"
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NT5117405J NANQA

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

Test Mode Initiate Cycle

trC »
W rRP ol e RAS N
VIHH —
RAS ViL — J N
< trPC N
tcp (SR {CHR
CAS VIHH — - 1 3
ViL — /
— TWTS < tWTH
VH —
WE ViL — j /

torF
VIH —
DQ ViL — j Open

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