NEC NECElectronics

Description

The NEC wPD416 is a 16,384-word by 1-bit dynamic MOS
Random-access Memory. it is designed for memory applica-
tions where very low cost and large bit storage are important
design objectives.

The wPD416 is fabricated using a double-poly-layer, N-
channel, silicon-gate process which affords high storage cell
density and high performance. The use of dynamic circuitry
throughout, including the sense amplifiers, assures minimal
power dissipation.

Multiplexed address inputs permit the uPD416 to be pack-
aged in the standard 16-pin dual-in-line package. The 16-pin
package provides the highest system bit densities and is avail-
able in either ceramic or plastic. Nongritical clock timing
requirements allow use of the multiplexing technique while
maintaining high performance.

Features

] 16,384-word x 1-bit organization

O High memory density: 16-pin ceramic or plastic packages

[J Multiplexed address inputs

O] Standard power supplies: +12V, —5V, +5V

] Low power dissipation: 462mw active (max),

20mw standby (max)

[ Output data controlled by CAS and unlatched at end of
cycle L

[0 Read-modify-write, RAS-only refresh, and page mode
capability

O Allinputs TTL-compatible and low capacitance

I 128 refresh cycles

O 3 performance ranges:

Device Access Time R/W Cycle RMW Cycle
nPD416-2 200ns 375ns 375ns i
wPD416-3 150ns 320ns 320ns
wPD416-5 120ns 320ns 320ns

Pin Configuration

wPD416
16,384 x 1-BIT
DYNAMIC NMOS RAM

Pin ldentification

Pin
No. Symbol Function
1 Vee — 5V power supply
2 Din Data-in
3 WRITE Read/write
4 RAS Row address stroba
13:;’6 Ag—Ag Address inputs
8 Vop + 12V power supply
] Veo +5V power supply
14 Dour Data-out
15 tas Column address strobe
i‘ GND Ground

Absolute Maximum Ratings*

Operating Temperature, Topg 0°Cto +70°C
Storage Temperature, Tgra —55°C to +150°C
All Output Voltages, Vo © -0.5Vto +20V
All Input Voltages, V|, © —-0.5Vto +20V
Supply Voltages Vpp, Ve, GND O -05Vto +20V
Supply Voltages Vpp, Voo @ -1.0Vto +15V
Short-circuit Output Current 50mA

Power Dissipation, Pp w

Notes: O Relative to Vg,
@ Relative to GND

*COMMENT: Exposing the device to stresses above
those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be
operated under conditions outside the limits described
in the operational sections of this specification. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.

Capacitance
T, = 0°Cto +70°C; Vpp = +12V + 10%;
Vg = —5V % 10%; Vee = +5V *+ 10%; GND = OV

Limits

Test

v n Parameter Symbhot  Min Typ Max Unit Conditions
ee U
Input Capacitance
on02 {(Ag—Agh Dyy Cn 4 ] pF
WRITE [] 3 Input Capacitance
RAS [ 4 2130 A, HA; CAS, WRITE Cia & pF
A 05 §112 Ay (%Utpt;l Capacitance o 5 7 oF
A, s ouT. -
A 07
Vep O 8
Rev/4
3-1
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Operational Description

Addressing

The 14 address bits required to decode 1 of 16,384-bit loca-
tions are muitiplexed on to the 7 address pins and then
latched on the chip with the use of the row address strobe
(RAS), and the column address strobe (CAS). The 7-bit row
address is first applied and RAS is then brought low. After the
RAS hold time has elapsed, the 7-bit column address is
applied and CAS is brought low. Since the column address is
not needed internally until a time of to5, max after the row
address, this multiplexirzlg_ogeration imposes no penalty on
access time as long as CA max
If this time is exceeded, access time will be defined from CAS
instead of RAS.

Data /0

For a write operation, the input data is latched on the chip by
the negative going edge of WRITE or CAS, whichever occurs
later. If WRITE is active before CAS, this is an “early-write”
cycle and data-out will remain in the high impedance state
throughout the cycte. For a read, write, or read-modify-write
cycle, the data output will contain the data in the selected cell
after the access time. Data-out will assume the high imped-
ance state anytime that CAS goes high.

Block Diagram

is applied no later than topp, max.

Page Mode

The page mode feature allows the pn.PD416 to be read or
written at multiple column addresses for the samerow
address. This is accomplished by maintaining a low on RAS
and strobing the new column address with CAS. This elimi-
nates the set-up and hold times for the row address resuilting
in faster operation.

Refresh

Refresh of the memcery matrix is accomplished by performing
a memory cycle at each of the 128-row addresses every 2.
milliseconds or less. Because data-out is not latched, RAS-
only cycles can be used for a simple refresh operation.

Chip Selection

Either RAS and/or CAS can be decoded for chip-select
function. Unselected chip outputs will remain in the high
impedance state.

Power Sequencing

In order to assure long-term reliability, Vg should be applied
first during power-up and remaved last during power-down.
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AC Characteristics % Assumes that tago * lrop (ma).
{max) defines the time at which the output achieves the open- it t
TA = ooc to + 1°°c; vnl’ = +12V = 10% ltPoiFrelerenoed to output voltage levels i pen-ciroull canditon and s
Vee= +5V = 10%; Vgg = —5V = 10%; GND = 0V @ Vi {min) or Vi, (min) and Yy (max) are reference ievels for measuring timing of input
signals. Also, transition times are measured between V¢ or Vi and V..
Limits Oper:tion within the tgep, (Max) limit ensures that tg .o {max) can be met. tpep (Max) is
- specified as a reference point only. If tpnc is greater than the specified tacp (max) fimit,
pPD416-2  uPD41E63 _.PDIIGS Tost access time is controlled exclusively by toac. e
Parameter Symbol Min Max Minr Max Min Max Unit Conditions ® These parameters are referenced to CAS leading edge in aarty write cycles and to WRITE
leading edge in delayed write or read-modify-write cycles.
Random Read B
White c"y‘cle TI& tac ars 320 320 ns @ twes. towp and lpwp 2 NGt restrictive operating parameters. They are included in the
dala sheel as electrical characteristics only. If tycs 2 tycg (Min), the cycleis an early write
Read-Write Cycle thwe 375 275 320 ns @ cycle and the data-aut pin will mmain open circuit (high impedance): it = tqup (min), the
Time cycle is a readkwrite cycle and the data-out will contain data read from the selected ceil. I
- neither of the above sets of conditions is satisfied the condition of the data-out {at access
Page Mode OV toe 225 170 160 ns time) is indeterminate. (
Acoess Time
= trac 200 150 120 ns [ORO] o a=
from RAS A DC Characteristics.
Access Time
from CAS teac 135 100 80 ns @ ® Ta =0°Cto +70°C; © Vpp = +12V x 10%;
- . Vee = +5¥ = 10%; Vgp = -8V *+ 10%; GND = OV
_mo “m"’ -dlBuDelavﬂb torr 0 50 0 0 35 ns
- - - Limits
Transition Times —_— Test
(rise and fall) tr 3 50 3 3 3 ns @ Parameter Symbol Min Typ Max Unit Conditions
AAS Precharge - o . . . Supply Voltage Von 108 120 132 V ® )
Time Supply Vohage Vee 45 50 55 v @@
RAS Pulse Width taas 200 32000 150 32000 120 10,000 ns Supply Voltage GND 0 o v v @
AABHold Time  tagy 135 100 80 s _ Supply Voltage Vas -45 50 -55 Vv @
CAS Pulse Width tc,s 135 10,000 100 10,000 80 10000 ns Input High Vol
S wCAs - . (Logic 1) RAS, CAS, Vine 27 70 v @
Delay Time treo 25 6 20 5 15 40 ns WRITE ] )
CAS o AAS Fre- Input High Vollage
charge Time  'oe  ~% -20 o ns L‘;"g“’ %AL;"E—"%" Vin 24 70 v @
Row Address | 0 0 0 s WRITE)
Set-up Time Ao Input Low Vohage ;
- v, -1.0 8 v @
m end':,:‘s fon 25 20 15 ns {Logic 0), {all inputs) " . —
Column Address 1 10 B Operating Vpp Current  Igp, 35 mA 'F;A?;“c:‘AS- cycling; tge =
Set-up Time tasc -10 - -10 ns _ § ac
- - RAS = V. D, = high
Standby Vpp Current | 15 mA | wei Dout = Nig
%I;n;l':r:ddm tcan 55 45 40 ns y e o0 . impedance -
o o — Refrash V5, Current
unn ress (PD416-5) ! 27 mA RAS L BAG — .
Hold Time Refer- t,q 120 95 80 ns — .. bm _ <f __?As_c;?;:g, C%AS = ¥iues
enced to FAS ::TI"“h !D:;f:er:m lopa 25 mA YRC T
Read Command PDA165
Setup Time tAes ° 0 0 ns wPOMES o
Resd Command | Page Mode Vyo Current  Ing 2 ma DAS Wi GRS CYeine:
Hold Time RCH a 0 0 ns - PC ~ > .
Write Command o Operating Vg Current  lccy wh g%i'sc(%s eycling: ta =
roid Time twen 55 a5 40 ns . s . . =z T
Write Command o Standby V¢ Curent lecz -10 10 wA ::'.‘A:SE ;M“’;:c? Doy = high
Hold Time Hefer- twer 120 95 a0 ns — - - - — —_— -
anced to RAS i o Refresh V¢ Current lecs 10 10 uA HASvcyclmg; CAS = Vo
Writs Command - -7 ‘n_c— 375'"s— -
Pulse Width twe 5 45 40 ne Page Mode Ve Current  lees uA :iAS :zgé‘-: CAS cycling;
- —_— S = ns
rte Command e frg = 2
10RAS Lead tawe 70 50 50 ns Operating Vg Current  lgg M0 pa o CASeyelingilac =
Time — - R ns - _
RAS = Vi D, =
Write Command Stardby Vg Current lsgz 100 wA oo "IHC Z0UT
10 CAS tewt 70 50 50 ns high impedance
Time - Refresh Vg Current Iaga 200 uA FAS_""J;_’,';“S? CAS = Vi
Data-in Set-up - e e o = 37308
Time tos 0 0 0o ns ® RAS = V :CAS P
Page Mode Vpg Current  Ippy 200 WA = Vii; CAS cycling;
Datarin Hokd - tog = 22508
ton 55 45 40 s ® 00 T T T T T T T T oy -
Time Input Leakage Vg = —5ViOV - Vi
Data-in Hotd Time (any input) hewy -10 10 wA  +7V;alt other pins not
FRI:I‘gmnced °  tom 120 = 80 ns - undertest =0V
Dgyr Is disabled; 0V =
Output Leakage ! -10 10 A OuT '
CAS Precharge L) SR oy < +5.5V
Time (for page  tcp 80 60 80 ns Output High Voltage B
mode cycle only) {Logic 1) VYou 24 V gy = -5mA @
Refresh Period  tger 2 2 2 ms Output Low Voltage Vou 08V igyr = 42mA
Write Command t 20 20 0 ® {iogic 0) .
Set-up Time wes - - ns
CASOWRIE I Notes: D Tuis speoilieq here for operation at frequencies to tae = tag (min). Operation at higher
Del tewn g5 10 B0 ns cycte rates with reduced ambient temperatures and high power dissipation is permissiole,
ay picvided AC operating parameters are met. See Figure 1 for derating curve.
RASOWRE | 150 120 120 ns @ Al voltages referenced to GND
Delay RWD @ Output voltage will swing from GND to V¢ when activaled with no current loading For

Notes: (D AC measurements assume ty = 5ns.
The specifications for tac (Min) and taye (Min) are used only to indicate cycle time at
which proper operation over the full temperature range ((°C < Ty, = 70°C) is assured.
@ Assumes that taep = tagp (Max). i taep is greater than the maximum recommended
value shown in this table, 1pac will increase by the amount that taep exceeds the
values shown.
@ Measured with a load equivalent to 2 TTL ioads and 100pF.

Downloaded from Elcodis.com electronic components distributor

purposes of maintaining data in standby mode, Ve may be reduced to GND without
affecting refresh operalions or data retertion. Hawever, the Vi), (min) specification is not
guarantsed in this mode.

Ioos. lopa. and Ipp, depend on cycle rate. See Figures 2, 3 and 4 for Igp limits at other
cyde rates,

Iy and icc 4 depend upon output ieading. During readout of high-level data Vec is
connected through a low impedance (13501 typ) fo data-out. At all other times loc comsists
of leakage currents only.
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Derating Curves
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Figure 1. Maximum Ambient Temperature versus Cycle Rate for
Extended Frequency Operation

Note: T, (max] for operalion at cycling rates greater than 2.66MHz [ty < 375ns) is determined by

T, (max) [T} = 70 — 9.0 (cycle rate [MHz] — 2.66). For uPDA16-5, it is Ty (max) [*C] = 70
9.0 x {cycle rate [MHz} ~ 3.125).
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Figure 3. Maximum lpp; versus Cycle Rate for Device Operation at
Extended Frequencies

Package Outlines

For information, see Section 9.
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Figure 2. Maximum Ipp; versus Cycle Rate for Device Operation at

Extended Frequencies
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Figure 4. Maximum Ipp, versus Cycle Rate for Device Operation in
Page Mode

Plastic, ,.PD416C
Ceramic, uPD416D

Downloaded from Elcodis.com electronic components distributor

416DS-REV4-1-84-CAT-L


http://elcodis.com/parts/6257461/UPD416.html

