N E C ELECTRONICS INC LIE D BB bu27525 0033720 979 EENECE

N bu HPD424800A/L, 42S4800A/L
_ - 524,288 x 8-Bit
NEC Electronics Inc. Dynamic CMOS RAM
TT-23-18
Description @ On-chip substrate bias generator

o TTL-compatible inputs and outputs
O Nonlatched, three-state outputs
O Low input capacitance

The uPD424800A/L. and uPD42S4800A/L are fast-page
dynamic RAMs organized as 524,288 words by 8 bits

and designed to operate from a single power supply. O Multiplexed row and column addresses
Optional features are power supply voltage (+5 V or O 1024 refresh cycles every 16 ms
+3.3 V) and a new refresh mode called “self-refresh = 28-pin SOJ, ZIP, and TSOP plastic packaging

uPD Options Pin Configurations

424800A +5V

424800L +33V 28-Pin Plastic SOJ

4254800A +5 V; self-refresh mode

4254800L +3.3 V; self-refresh mode pPDA24800AL, 4254800A/L
Advanced polycide technology using stacked capaci- vee Ot 28 [ GND
tors minimizes silicon area and provides high storage vo [ 2 2711 1vog
cell capacity, high performance, and high reliability. A voz 4 3 261 1oy
single-transistor dynamic storage cell and CMOS cir- "°3E ; = g 10g
cuitry throughout ensure minimum power dissipation, Vsc“ de : - %
while an on-chip circuit internally generates the wed7 2011 OF
negative-voltage substrate bias—automatically and RAS [ 8 211 NC
transparently. AgOe 200 Ag
The three-state /O pins are controlled by CAS indepen- :sE :(: :: 3 :Z
dent of RAS. After a valid read or read-modify-write Az 12 17 As
cycle, data is held on the outputs by maintaining CAS Azl] 13 180 Ag
low. Data outputs return to high impedance when CAS vec 14 151 GND
goes high. Fast-page read and write cycles can be EBFMB619A

executed by cycling CAS.

Refreshing may be accomplished by a CAS before RAS
refresh cycle (CBR) that internally generates the re-
fresh address. RAS-only refresh cycles will also refresh
all memory locations.

The self-refresh mode is entered by holding RAS low for
longer than 100 us during a CBR cycle. Detection of this
long RAS time starts an internal oscillator that main-
tains data integrity without external clocking. The slow
refresh reduces the data hold current to less than 200
microamperes. Self-refresh mode is used with micro-
processors that have a “sleep mode” for low-power
applications such as notebook PCs.

Features

524,288 by 8-bit organization

Single power supply (+5-volt or +3.3-volt)
Self-refresh option (slow internal automatic refresh)
Fast-page option

Low power dissipation

CAS before RAS refreshing
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HPD424800A/L, 42S4800A/L N b‘c

Pin Configurations (cont)

28-Pin Plastic ZIP 28-Pin Plastic TSOP (Reverse Pinouts)
uPD424800A/L, 42S4800A/L nPD424800A/L, 4284800A/L
o 1FD Gnp 1 o ©°2sp vee
Vo5 3 vog O 2 27 3 104
Vo7 5 oy 3 26 g Oy
GND 7 vog O 4 25 [ V03
vos O 5 24 [1 V04
cas s 231 NC
CE 7 -7kn 2200 WE
NC (8 211 RAS
Ag O 9 20 Ag
A7 O 10 19 Ap
Ag O 11 18 [0 Aq
As 12 17 Az
Aq O 13 161 Ag
GND ] 14 o 15 0 vee
diailo Suffix~7KD In the package Identifier
denotes reverss pinout sequence.
BIFM-BB17A
28-Pin Plastic TSOP (Normal Pinouts) ., e
Pin Identification
nPD424B00A/L, 42S4800A/L Name Function
vecQ1o NS 2P 6o Ag - Ag Address inputs
Vo102 271 vog
voz O 3 26 [7 voy /04 - YOg Data inputs and outputs
Vog [ 4 251 vog CAS Column address strobe
¥o4 [ 5 24 0 vog —
ncdes 23| cas OE Qutput enable
WEOQ7v _95p 22p1CE RAS Row address strobe
RS [ 8 21 1 NG WE Write enable
Ag o 201 Ag
ag 10 190 A7 GND Ground
A O 1800 Ag Vee +5-volt or +3.3-volt power supply
As [ 12 170 As "
. 1601 ag NC No connection
Yce 14 015 [1 GND
Suffix ~7JD In the package identifier
denotes normal pinout sequence.
BIFM-8616A
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uPD424800A/L, 42S4800A/L

Ordering Information, pPD424800A (+ 5-volt power)

RAS Access Fast-Page Cycle CAS Access

Part Number Time (max) Time (max) Time (max) Package

uPD424800ALE-60 60 ns 40 ns 20 ns 28-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

pPDA424800AV-60 60 ns 40 ns 20 ns 28-pin plastic ZIP
v-70 70 ns 45 ns
V-80 80 ns 50 ns

HPD424800AGS5-60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G570 70 ns 45 ns (normal pinouts)
G5-30 80 ns 50 ns

uPDA424800AGS5M- 60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5M-70 70 ns 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, pPD424800L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

Part Number Time (max) Time (max) Time (max) Package

HPD424800LLE-A60 60 ns 40 ns 20 ns 28-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD424800LV-AB0 60 ns 40 ns 20 ns 28-pin plastic ZIP
V-AT0 70 ns 45ns
V-A80 80 ns 80 ns

4PD424800LGS5-A60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5-A70 70 ns 45ns (normal pinouts)
G5-AB0 80 ns 50 ns

uPD4248B00LG5M-A60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5M-A70 70 ns 45 ns (reverse pinouts)
G5M-A80 80 ns 50 ns
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MPD424800A/L, 42S4800A/L N b‘c

Ordering Information, uPD42S4800A {+ 5-volt power; self-refresh mode)

RAS Access Fast-Page Cycle CAS Access Self-Refresh

Part Number Time (max) Time (max) Time (max) Current (max) Package

HPD42S4800ALE-60 60 ns 40 ns 20 ns 300 uA 28-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

HPD4284800AV-60 60 ns 40 ns 20 ns 300 LA 28-pin plastic ZIP
v-70 70 ns 45 ns
V-80 80 ns 50 ns

UPD42S4800AG5-60 60 ns 40 ns 20 ns 300 uA 28-pin plastic TSOP
G5-70 70 ns 45 ns (normal pinouts)
G5-80 80 ns 50 ns

pPD42S4800AGEM-60 60 ns 40 ns 20 ns 300 uA 28-pin plastic TSOP
G5M-70 20 ns 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, yPD42S4800L (+ 3.3-volt power; self-refresh mode)

RAS Access Fast-Page Cycle CAS Access Self-Refresh

Part Number Time (max) Time (max) Time (max) Current (max) Package

uPD4254800LLE-ABO 60 ns 40 ns 20 ns 100 pA 28-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

uPD4254800LV-A60 60 ns 40 ns 20 ns 100 pA 28-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

HPD4254800LG5-A60 60 ns 40 ns 20 ns 100 pA 28-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
G5-A80 80 ns 50 ns

pPDA2S4800LGSM-AB0 60 ns 40 ns 20 ns 100 A 28-pin plastic TSOP
G5M-A70 70 ns 45 ns (reverse pinouts)
G5M-AB0 80 ns 50 ns
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NI pPDA24800A/L , 42S4800A/L
Block Diagram
RS —1 5 cook ERS Glock
Generator Generator —
ml — T [ -] e
CAS Before RAS 1
. . OE Clock
internal Refresh 5 — | Gonerator ‘
oo tr
‘ v | o
Column Decoder I___ Data-out g

Buffer

Sense Amgpiifier T

L] . ~
CAp e = %
Ag ¢ X
Ay * § § Memory Array
Ag ¢ | & §
Ag *
Ay *
Ag *
Ag—]
svL781B
Truth Table
Function RAS CAS WE OE - 1/04 - 1/Og
Standby H X X X High-Z
Refresh cyle L H X X High-Z
Read cycle L L H L Data output
Write cycle L L L H Data input
_— L L H H High-Z
X = don't care.
5
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uPD424800A/L., 42S4800A/L

NEC

Absolute Maximum Ratings Capacitance
Voltage on ady pin relative to GND Ta=25Cit= 1MHz
S-volt devices -10to+7.0V Parameter Symbol Max ~ Unit  Pins Under Test
3.3-volt devices ~05to +46V Input capacitance  Cy 5 pF Addresses
Operating temperature, Topg 0to +70°C Ca 7 oF _ﬁs '_E'
Storage temperature, Tg1g © —55t0 +125°C: OE, RAS
Short-circuit output current, log Input/output Co 7 pF /O - fOg
5-volt devices 50 mA capacitance
3.3-volt devices 20 mA
Power dissipation, Py 10w
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.
Recommended Operating Conditions
5-Volt Devices 3.3-Volt Devices
Parameter Symbol Min Typ Max Min Typ Max Unit
Input voltage, high ViH 24 Vec + 1.0 2.0 Vge +0.3 v
Input voltags, low ViL -1.0 0.8 -0.5 0.8 v
Supply voltage Vee 4.5 5.0 55 3.0 33 3.6 v
Ambient temperature Ta 0 +70 0 +70 °C
Self-Refresh Current
Ta = 010 +70°C; Voo = +5V %10% (4254800A) or +3.3 V 0.3 V (4234800L)
Symbol 4254800A 4254800L Conditions
lec7 300 pA max 100 (A max YO pins: Vg 2 Voo - 0.2V; Vi < 0.2V or open,

Other input pins: Vi = Ve - 02V; V) < 02V
or open. tgag = 100 us

DC Characteristics; 5-Volt Devices
Ta = 0to +70°C; Voo = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current locz 20 mA RAS = CAS = V) (min); I = 0 mA
300 LA RAS = TAS 2 Vgg-02V;ig = OmA
Input leakage current UT0) -10 10 HA VIN = 0V to Vg all other pins not under test = 0V
Qutput leakage current loqy -10 10 HA Dour disabled; Voyt = 0V to Veg
Output voltage, low VoL 0.4 lop = 42mA
Output voltage, high VoH 2.4 v loH = -5 mA

6
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DC Characteristics; 3.3-Volt Devices

Ta= 010 +70°C; Vg = +3.3V *03V

Parameter ~ Symbol Min Typ Max Unit Test Conditions
Standby current lcc2 500 HA RAS = TAS = V) (min); lg = OmA
100 pA RAS = CAS = Vgg-0.2V;lp= O0mA
Input leakage current hy -5 5 HA ViN = 0V to Vg all other pins not under test = 0V
Output leakage current oy -5 5 HA Dourt disabled; Voytr = 0Vto Voo
Qutput voltage, low VoL 04 v loL =20 mA
Output voltage, high VoH 2.4 v loH = -2.0 mA

AC Characteristics

TA = 0to +70°C :

uPDA424800A, 4284800A; Voo = +5.0 V +10%
UPD424800L., 4284800L: Vog = +3.3V 203V

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, Ico1 (+5) 100 90 80 mA RAS, CAS c¢ycling; tge =
average lcor (+3.3) 100 80 70 tHc min (Note 5)
Operating current, iccs (+5) 100 90 80 mA RAS cycling; CAS = V|y
RAS-only refresh min; tgc = trc Min
cycle, average lccs (+3.3) 100 80 70 (Note 5)
Operating current, lega (+5) 80 70 60 mA RAS = V|; CAS cycling;
fast-page oycle, tpc = tpg min
average lgcq (+3.3) LY 70 €0 {Note 5)
Qperating current, lecs (+5) 100 90 80 mA RAS cycling; CAS < V.
CAS before RAS max; tge = tpg min
refresh cycle, logs (+3.3) 100 80 70 (Note 5)
average
Access time from tAA 30 35 40 ns (Notes 3, 4, 7, 8)
column address
Access time from tacp 35 40 45 ns (Notes 3, 4,7, 8)
CAS precharge
(rising edge)
Column address tasc 0 0 [ ns
sotup time
Row address setup tash 0 0 [} ns
time
Column address to tawp 50 55 70 ns (Note 14)
WE delay time
Access time from tcac 20 20 20 ns (Notes 3, 4,7, 8)
CAS (falling edge)
Column address tcaH 15 18 15 ns
hold time
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for teHR 15 ) 15 15 ns (Note 15)
CAS before RAS
refreshing
CAS hold time tcHs -35 -40 ~50 ns For 42S4800A/L only
(CBR self-refresh
made)
7
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AC Characteristics (cont)

-60 . 70 -80 L
Parameter Symbol Min Max  Min Max. Min Max . Unit  Test Conditions
CAS to output in torz 0 0 B 0 ns (Notes 4, 7)
low-Z ' .
Fast-page CAS tep - 10 10 10 ns
precharge time ’ ’
CAS precharge tepN 10 10 10 ' ns
time .
Fast-page CAS tcrwD 55 60 75 ns (Note 14)
precharge to WE
delay time :
CAS to RAS toRp 10 10 10 ns (Note 10)
precharge time . -
CAS hold time tcsH 60 70 80 ns
CAS setup time for tcsh 5 5 5 ns (Note 15)
CAS before RAS .
refresh cycle )
CAS to WE delay tewp 40 40 50 ns (Note 14)
Write command towl 15 15 - 15 ns
referenced to CAS
lead time )
Data-in hold time " tpy 15 15 15 ns  (Note13)
Data-in setup time tps 0 . [ [ ns (Note 13)
Access time from toEa 20 ) 20 20 ns (Notes 3, 4,7, 8)
OE .
OE data delay time toep 15 15 15 ns
OE command hold toEn ] 0 0 )
time : :
OE to RAS inactive togs 0 0 0 ns
setup time .
QOutput turnoff toEZ [ 15 0 15 0 15 ns (Note 9)
delay from OE
Output disable toFF 0 15 o] 15 0 20 ns {Note 9)
from CAS high
OE to output in toLz 0 0 0 ns (Notes 5, 7).
low-Z
Fast-page read or tpe 40 45 50 ns {Note 6)
write cycle time
Fast-page read- trRWG 85 ' 90 100 ns {Note 6)
modify-write cycle
time with exended
data output
Access time from trac 60 70 80 ns (Notes 3, 4, 7, 8)
RAS i
8
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AC Characteristics (cont)

«60 =70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
RAS to column tRAD 15 30 15 35 15 40 ns (Note 8)
‘ address delay time
| Row address hold tRAH 10 10 10 ns
‘ time
l Column address tRAL 30 35 40 - ns
’ lead time
referenced to RAS
; {rising edge)
RAS pulse width trAs 60 10,000 70 10,000 80 10,000 ns
Fast-page RAS tpasP 60 125,000 70 125,000 80 125,000 ns
pulse width
RAS pulse width thass 100 100 100 Hs For 4284800A/L
(CBR self-refresh
mode)
Random read or tre 120 130 150 ns {Note 6)
write cycle time
RAS to CAS delay treD 20 40 20 80 20 60 ns (Note 8)
time ) .
Read command tRCH 0 0 0 ns {Note 11)
hold time )
referenced to CAS
Read command tres 0 0 0 ns
setup time
Refresh period tREF 16 16 16 ms Addresses Ag - Ag
: RAS hold time tRHCP 35 40 45 ns
referenced to CAS
precharge
' RAS precharge tpp 50 50 60 ns
| time
RAS precharge tapc 0 [¢] 0 ns
CAS hold time
RAS precharge tpps 120 130 150 ns For 42S4800A/L
| time (CBR self-
refresh mode)
‘ Read command tRRH 0 [ 0 ns (Note 11}
| hold time
| referenced to RAS
‘ RAS hold time tagH 20 20 25 ns
Read-modify-write thwe 165 175 200 ns {Note 6)
cycle time
RAS to WE delay trwo 80 90 105 ns {Note 14)
Write command tRwL 20 20 20 ns
referenced to RAS
lead time
Rise and fall times tr 3 50 3 50 3 50 ns (Note 4)
Write command twecH 15 15 15 ns (Note 12)
hold time
Write command twes [} (o} 0 ns (Note 14)
setup time
9
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NEC

AC Characteristics (cont)

-60 <70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Write command twp 15 15 15 ns (Note 12)
pulse width
Notes:

(1) All voltages are referenced to GND. (11) Either tary or tgcy must be satisfied for a read cycle,

(2) An initial pause of 100 us is required after power-up, followed by (12) Parameter typ is applicable for a delayed write cycle suchas a
any eight RAS cycles, before proper device operation is read-write/read-modify-write cycle. For early write cycles, both
achieved. twes and tywey must be met,

(3) Ac measurements assume ty = 5Sns. (13) These parameters are referenced to the falling edge of one of the

(@) Vi (min) and Vj, (max) are reference levels for measuring the fCA?j sngnadls folr early write cy?les apd to the falling edge of WE
timing of input signals. Transition times are measured between or delayed write or read-modify-write cycles.

V4 and V). (14) twes: tRwD: tewD: tepwp and tawp are restrictive operating

. ters in read-write/read-modify-write cycles only. if twcs

®) lccty leca lccar and Igcs depend on output loading and cycle parame i L :

rates. Specified values are obtained with the output open. lge3 2 tWC,S (mm): the °y°|,° Is'an early write oycle ?nd the data /O

is measured assuming that all column address inputs are held at pins will rerpam open-circult thr.oughout the entire cycle.. Ftowp
sither a high level or a low level during RAS-only refresh cycles. 2 towp (Min), tawp = tawp (Min), andtawp = tawp (min), then
lcca is measured assuming that all column address inputs are the cycle is a read-write cycle and the data !/O pins will contain
switched only once during each fast-page cycle data read from the selected cells. If neither of the above

' conditions is met, the condition of the data I/O pins (at access

(6) The minimum specifications are used only to indicate the cycle time and until CAS returns to Vi) is indeterm;ngte. ¢
ti t which ti the full t t —_— — s
(!rr:e:o\ntlo Ii 78:8;)?; :::J::Tn over the Tull lemperature range (15) Holding CAS low prior to RAS going negative will initiate a CAS

(%) Load =2 TTL (1 mA, +4 mA) loads and 100 pF. For 3.3olt before RAS refresh cycle (tcgr and toyp must be satisfied).
devices, Voy = 20V and Vg = 0.8 V.

(8) K trcp = tacp (max) and tgap =< tgap (Max), access time is
defined by tgac (max).

If trep 2 trop (Max), access time is defined by toag (max).
FtraDp 2 trap (Max), access time is defined by taa (max}.

(9) torr (max) and toez {max) define the time at which the outputs
become open-circuit and are not referenced to Vg or VL.

(10) The tgpp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.
10
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Timing Waveforms

Read Cycle

tnac.

HAS

I—~*CRP—> i tRSH > (e tRP—»]

al
A
e
\ll'\

tCAC——» <~ tOFF—>
| taa > [e—toEz —>|
< tRAC: >
High Impedk | 7 f X Hight
inputiOutput ,m VaNd Data-out 7§—M
- 1O 7
L‘CLZ'—"

"
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Timing Waveforms (cont)

Early Write Cycle
tRc
tRAS
o - X 4 X
RAS S( , ,Z \
l-ftcnp-—» |<—-tns:-|——————> [e—tRP——>]

twes > <

NN - I,

eostousa KX XKL

Data<n

Note:
[1] OF = don't care.
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Timing Waveforms (cont)

Late Write Cycle
tRe
- tRAS >

. Ty s Y
e S( ’Z N 4

tCRP—> i~ tRSH tRp—>

tcsH
trco 1 tcag——————————>
— y Y
= N ! ] \
: |-<—th|_——-> le——toPN—>,

tAsR—>| |«—tRAD
tRaH tAsC >
: . " s
Address m : Row L

<—>| tRcs e——— tWPp ———>

Y X T,

tOEH

= ////////////////////////L ALY

[<-tDg | [t pH——

Input/Qutput Data-in
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Timing Waveforms (cont)
Read-Write/Read-Modify-Write Cycle

tRwe
€ tRAS >
T 4 L
RAS
\ 1 \_
a tRSH > [ tRp
< tosH >
|e—tCRP—» tReD tcAs >
_— 2 Y \ / 4 Y
s \ /
__/ X 2 \_
[€<—tASR—» [€—tRAD -1 RAI > je—tCPN—3>

tasc> e
<—th>1 —> tcaH

Address Row Column
............ OOOOOOOOOOOOOOOOORX

T e
S e
i \ | N\ |/ NANAIRRRARNAAN

_— *tm%;z ey I
MR

8IYL-89508
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Timing Waveforms (cont)
Fast-Page Read Cycle

B

[e——————tcgy——> e—————pC————> [e——tRSH——> (€ trp—>]

tASR tASC —»] [
| tRAH Le-toAH >

tres e tRCH —»] tRcH —> tRCH

’ l(—IfAA-——-> L—lM————)
? 7YY [t ACP—> c——tACP——
| [€tOEA> re—toES
\ AT\ AN Y,
| |
-tcac—>] toEZ tOEA>] toez > toEA <> toEz
tRAC > 'OFF|<——> re—tCAC—> lOFFl<—> -t CAC> > tOFF
High
InputiOutput High Impedance | TN vesd pamout | Q@: Valli Dataout | 73{ Valld Data-out :EEEE“_“;‘

3 3
towz > to1z [ toLz
oz tez > toLz le—

A
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Timing Waveforms (cont)
Fast-Page Early Write Cycle

tRASP >

[&———1tRHCP—

[e——————tCceH—— . tec — <——1RSH tAP—>
tonpl(—) l€——tRCD—>-f€c—tcAs—> <% | ——-tcag—> CF,. <«—toas—>] toPN—>]

{1 OE = dont care. .
)
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Timing Waveforms (cont)
Fast-Page Late Write Cycle

tcRP ‘(—» l&«——tRCD——>

s _/‘ ’\\

B -

N Mﬁ?ﬁ( ol
i S
= JZIITITT, j§<<\\\\\\\\\‘

................
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Timing Waveforms (cont)

Fast-Page Read-Write/Read-Modify-Write Cycle

tRASP >
-
RAS \(
trp
tcRp l«-» l——1tRCD tePN—
— X
cas \
[€tRA
tasn |<—>
tRAH <—>‘

%

toea K-i < tos
tCAC [ €D > tDH
input/Output High imped [D&‘:' [ Damin | }—————"""’‘""’"""‘""e
K 7
> [< towz
toz - l(—logz

[€———tRac—>
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Timing Waveforms (cont)

Hidden Refresh Cycle
l&«————— Memory Cycle——————><— CAS Before RAS Cycle —>|<——— CAS Before RAS Cyde —>
fe——————tnc > tRC tRC >
| tRAg————>] tRAS [€——1RAS
_ — 3 .
RAS \ /] \ \
| 3 7
- tRSH> [«tRP-> tRp>»| [«———1tCHR——> tRP->»]
tcRP r«—tRCD —> tCAS »{ l«—tcPN—>]
—7 \
cas / f { ]I \ / \
| tasc
| tRAH tCAH
| tASR [<tRAD tRAL
|

’(—tn?s—>| tWHR I“—’

= 777 RNRANAANANR NN
T OE ] \ \ / !
— High Impedance E Valkd Data-out : :5—':?&'23
f<toLz
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