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NEC Electronics Inc.

H#PD424100, 424100A/L, 42S4100A/L
4,194,304 x 1-Bit
Dynamic CMOS RAM

7:"/6-Q3—/r

Description

The devices listed below are fast-page dynamic RAMs
organized as 4,194,304 words by 1 bit and designed to
operate from a single power supply.

Optional features are power supply voltage (+5V or
+3.3 V) and a new refresh mode called “self-refresh.”

uPD Options
Second-generation products
424100-xx +5V
424100-xxL +5V,; low-power
Third-generation products
424100A-xx +5V
4254100A-xx +5V, self-refresh, low-power
424100L-Axx +3.3V
4254100L-Axx  +3.3 V; self-refresh, low-power

-xx indicates speed grade (AAS access time).

Advanced polycide technology minimizes silicon area
and provides high storage cell capacity, high perfor-
mance, and high reliability. A single-transistor dynamic
storage cell and CMOS circuitry throughout ensure
minimum power dissipation, while an on-chip circuit
internally generates the negative-voltage substrate
bias—automatically and transparently.

The three-state output is controlled by CAS indepen-
dent of RAS. After a valid read or read-modify-write

Features

4,194,304 by 1-bit organization

Single +5- or +3.3-volt power supply
Fast-page option

Self-refresh option (slow internal automatic refresh)
Low power dissipation

CAS before RAS refreshing

Multiplexed address inputs

On-chip substrate bias generator
TTL-compatible inputs and outputs
Nonlatched, three-state outputs

Low input capacitance

1024 refresh cycles every 16 ms

26/20-pin SOJ, 20-pin ZIP, and 26/20-pin TSOP
plastic packaging
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Pin Identification

cycle, data is held on the output by maintaining CAS
low. The data output returns to high impedance whan
CAS goes high. Fast-page read and write cycles can be
executed by cycling CAS.

Refreshing may be accomplished by a CAS before RAS
cycle that internally generates the refresh_address.
Refreshing may also be accomplished by RAS-only
refresh cycles or by normal read or write cycles on the
1024 address combinations of Ag - Ag during a 16-ms
refresh period.

The seff-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 FCs.

60003-2

Name Function

Ag - Aqp Address inputs

CAS Column address strobe
DiN Data input

Doyt Data output

RAS Row address strobe
WE Write enable

GND Ground

Vee +5-volt power supply
NC No connection
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pPD424100, 424100A/L, 42S4100A/L

Pin Configurations

26/20-Pin Plastic SOJ 26/20-Pin Plastic TSOP (Normal Pinouts)
424100, 424100A1L, 42S4100A/L 424100, 424100AL, 4254100A/L
NS
DN O 10 26 D
M=k 28 |1 GND "\'\:%E : = g GN
e EBhoow s o 24 |1 cas
Ras [}a 24 1 CAS d.
ne 4 2N Ne H 2BH N
Ap s 2’:“\9 A9 45 20 A9
-aiD
Ag]e 181 Ag
AoLjo 1o Ag A w0 170 Ay
A1t 7 H A7 Ap O 11 160 Ag
Az 1 181 Ag o P b A
Ag G12 B H A vec O 18 c1a1a,
veci]1s 140 A,
Suffix -8JD in the package Identifiar
Do denotes normal pinout sequonce.
B3FA-0000A
20-Pin Plastic ZIP 26/20-Pin Plastic TSOP (Reverse Pinouts)
424100, 42410041, 42541 424100, 424100A/L, 4284100A/L
GND [ 1 O ©c2PDN
bour [} 2 251 WE
ctas O3 24 [0 RAS
NC 4 230 NC
Ay Os 201 A0
-9KD
Agl]s 180 Ag
a7 10 170 Aq
Ag ] 11 1A
Ag[]12 1500 Ag
aqdis O sahvee
Suffix ~9KD In the package Identifior
denotes reverse pinout sequence.




NE&

B S -

R - ¥ e T

- - el el el ¥ ¥ -y e WEEEIE i

pPD424100, 424100A/L, 42S4100A/L

Ordering Information, uPD424100 (+ 5 V; standard version; 2nd generation product)

RAS Access R/W Cycle Fast-Page
Part Number Time (max) Time (max) Cycle (max) Power Option Package
LPD424100LA-60 60 ns 120 ns 40 ns Standard 26/20-pin plastic SOJ (300-mil)
LA-70 70ns 140 ns 45 ns
LA-80 80 ns 1860 ns 50 ns
LA-10 100 ns 190 ns 80 ns
HPD424100LA-60L 60 ns 120 ns 40 ns Low-power
LA-70L 70 ns 140 ns 45 ns
LA-80L 80 ns 160 ns 50 ns
LA-10L 100 ns 180 ns 60 ns
HPD424100V-80 60 ns 120 ns 40 ns Standard 20-pin plastic ZIP
V-70 70 ns 140 ns 45 ns
V-80 80 ns 160 ns 50 ns
V-10 100 ns 190 ns 60 ns
MPD424100V-60L €0 ns 120 ns 40 ns Low-power
V-70L 70 ns 140 ns 45 ns
V-80L 80 ns 160 ns 50 ns
V-10L 100 ns 190 ns €0 ns
UPD4A24100GS-80 60 ns 120 ns 40 ns Standard 26/20-pin plastic TSOP {normal pinouts)
GS-70 70 ns 140 ns 45 ns
GS-80 80 ns 160 ns 50 ns
4PD424100GS-60L 60 ns 120 ns 40 ns Low-power
GS-70L 70 ns 140 ns 45 ns
GS-80L 80 ns 160 ns 50 ns
HPD424100GSM-60 60 ns 120 ns 40 ns Standard 26/20-pin plastic TSOP ({reverse pinouts))
GSM-7¢ 70 ns 140 ns 45 ns
GSM-80 80 ns 160 ns 50 ns
H#PD424100GSM-60L 60 ns 120 ns 40 ns Low-power
GSM-70L 70 ns 140 ns 45 ns
GSM-80L 80 ns 160 ns 50 ns
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Ordering Information, sPD424100A (+ 5 V; standard version; 3rd-generation product)

HAS Access ~ R/W Cycle Fast-Page ‘
Part Number Time (max) ‘Time (max) Cycle (max) Package
pPD424100ALA-50 50 ns 100 ns 35 ns 26/20-pin plastic SOJ (300-mil)
LA-60 60 ns 120 ns 40 ns :
LA-70 70 ns 140 ns 45 ns
LA-80 680 ns 160 ns 50 ns _
UPD424100AV-50 50 ns 100 ns 35 ns 20-pin plastic ZIP
V-60 60 ns 120 ns 40 ns
V-70 70 ns 140 ns 45 ns
V80 80 ns 160 ns 50 ns
HPD424100AGS-50 50 ns 100 ns 35 ns 26/20-pin plastic TSOP (normal pinouts)
GS-60 60 ns 120 ns ' 40 ns
GS-70 70 ns 140 ns 45 ns
GS-80 80 ns 160 ns ' 50 ns
HPD424100AGSM-50 50 ns 100 ns 35 ns : 26/20-pin plastic TSOP (reverse pinouts)-
GSM-60 60 ns 120 ns 40 ns
GSM-70 70 ns 140 ns : 45 ns
GSM-80 80 ns ) 160 ns 50 ns

Ordering Information, sPD42S4100A (+ 6 V; self-tefresh, low-power version, 3rdgenerat|on product)
RAS Access R/W Cycle Fast-Page Self-Refresh

~ Part Number Time (max) Time (max) Cycle (max) Current (max) Package
- uPD42S4100ALA-50 50 ns 100 ns 35ns - 200 pA 26/20-pin plastic SOJ (300-mil)
LA-60 60 ns 120 ns 40 ns
LA-70 70 ns 140 ns 45 ns
LA-80 80 ns 160 ns S0 ns
uPD4284100AV-50 50 ns 100 ns 35ns 200 A 20-pin plastic ZIP
V-0 60 ns 120 ns 40 ns
V-70 70 ns 140 ns 45 ns
V-80 80 ns 160 ns 50 ns .
HPDA254100AGS-50 50 ns 100ns 35 ns 200 uA 26/20-pin plastlc TSOP (normal pinouts)
GS-60 60 ns 120 ns 40 ns
GS-70 70ns 140 ns 45 ns
GS-80 80 ns 160 ns 50 ns
HPD42S4100AGSM-50 50 ns 100 ns 35 ns 200 pA 26/20-pin plastic TSOP (reverse pincuts)
GSM-60 60 ns 120 ns 40 ns
GSM-70 70ns 140 ns 45 ns
GSM-80 80 ns 160 ns 50 ns
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ININs uPD424100, 424100A/L, 42S4100A/L

Ordering Information, uPD424100L (+ 3.3 V; standard version; 3rd-generation product)

Rl

AAS Access R/W Cycle Fast-Page
Part Number Time {max) Time (max) Cycle (max) Package )
LPD424100LLA-A70 70 ns 140 ns 45 ns . - 26/20-pin plastic SOJ (300-mil}
LA-ABO 80 ns 160 ns - 80 ns
{PD424100LV-A70 70 ns 140 ns 45 ns 20-pin plastic ZIP
V-A80 80 ns ‘ 180 ns 50 ns
HPD424100LGS-A70 70 ns 140 ns 45 ns 26/20-pin plastic TSOP (ncrmal pinouts)
GS-A80 80 ns 160 ns 50 ns
uPD424100LGSM-AT0 70 ns 140 ns 45 ns 26/20-pin plastic TSOP {reverse pinouts)
GSM-A80 80 ns 160 ns ‘ 50 ns

Ordering information, yPD42S4100L (+ 3.3 V; self-refresh, low-power version; 3rd-generation product)
RAS Acceszs  R/W Cycle Fast-Page - Self-Refresh

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

HPD4254100LLA-A70 70ns | 140 ns 45 ns 100 A 26/20-pin plastic SOJ (300-mif)
LA-ABO 80 ns 160 ns 50 ns

HPD42S4100LV-A70 70 ns 140 ns 45 ns 100 A 20-pin plastic ZIP
V-AB0 80 ns 160 ns 50 ns ) '

HPD4284100LGS-A70 70 ns 140 ns 45 ns 100 pA 26/20-pin plastic TSOP (normal pinouts)
GS-A80 80 ns 160 ns 50 ns

uPD4254100LGSM-A70 70 ns 140 ns 45 ns 100 pA 26/20-pin plastic TSOP (reverse pinouts)
GSM-AB0 80 ns . 180 ns . 50 ns
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Block Diagram
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NIy uPD424100, 424100A/L, 42S4100A/L
Absolute Maximum Ratings Capacitance
Violtage on any pin relative to GND Ta-25Cit= 1 MHz

S-volt devices -10to +7.0V Parameter Symbol Max Unit  Pins Under Test

3.3-volt devioes ~0S1t0 +46V Input capacitance  Cyy 5 pF Addresses, Djy
Operating temperature, Topr 0to +70°C Co 7 oF RAS, CAS, WE
Storage temperature, Te1g -55t0 +125°C Output Co 7 oF Dout
Short-circuit output current, log capacitance

5-volt devices 50 mA

3.3-volt devices 20 mA
Power dissipation, Pp 1.0W
Exposure to Absolute Maximum Ratings for extended pericds 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. -

DC Characteristics; 5-Voit Devices
Recommended operating conditions unless otherwise noted,

424100, 424100A  42S4100A
Parameter Symbol Min Max Min Max Unit Test Conditions
Standby current lecz 20 20 mA RAS = CAS = Viy (min); lg = OmA

1.0 02 mA FHRAS=CASz Vpc-02V;lp=0mA

Input leakage current [T -10 10 -10 10 HA Vi = OV to Vg all other pins not undertest = 0V
Output leakage current  loqy -10 10 -10 10 LA Doy disabled; Voytr = 0V to Vee
Output voltage, low VoL 0.4 04 loL = 42mA
Output voltage, high Vou 24 24 v lon = -5 mA
Self-refresh current Ico7 Not applicable 200 upA  lo = O mA; all input pins = Vee-0.2V or. s 0.2V or open;

thas = 100 us; 1024 refresh cycles must be performed

within 16 ms before entering self-refrash and after exiting

self-refresh

DC Characteristics; 3.3-Volt Devices

Recommended operating conditions unless otherwise noted.

424100L 4284100L
Parameter Symbol  Min Max Min Max Unit Test Conditions
Standby current lcga 20 05 mA RAS = CAS = Vi (min); Ig = OmA

0.5 01 mA RAS= CAS =z Vgc-02V;lp= 0mA

Input leakage current hw -5 5 -5 HA Vi = 0V toVggi all other pins not under test = 0V
Qutput leakage current  Igg -5 5 -5 LA Doy disabled; VouT = 0V te Ve
Output voltage, low VoL 04 0.4 v loL = 2mA
Output voltage, high VoH 24 24 log = -2 mA
Self-refresh current leer Not applicable 100

LA ip = 0 mA; allinput pins 2 Vgg—-0.2V or < 0.2V or open;
tpas = 100 ps; 1024 refresh cycles must be performed '
within 16 ms before entering seli-refresh and after exiting

self-refresh
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Low-Power Battery Backup (Low-Power and Self-Refresh Versions Only)

before RAS refresh cycle

, CAS Before RAS Refresh .

Symbol 424100-xxL  4254100A 42S4100L Unit tgas Cycle Standby Conditions
lecs (Max) 500 300 150 HA = 1us 1024 refresh cycles (min) every mf_CAS z Vep—-02VY;

128 ms; Dy, WE, Addresses = Vog -

300 200 100 UA < 200 ns RAS = CAS = VCC -02Vor 0.2V or = 0.2 V; Doyt open

=< 0.2V, as appropriate; Doyy

open; all other inputs 2 Vgg -

02Vor=< 02V
Recommended Operating Conditions

8-Volt Devices 3.3-Volt Devices
Parameter Symbol Min Typ Max Min Typ Max Unit
Input voltage, high ViH 24 Yee + 1.0 20 Yego +0.3 v
Input voitage, low ViL -1.0 0.8 -0.3 08 v
Supply voltage Vee 4.5 5.0 5.6 3.0 3.3 3.6 v
Amblent temperature Ta 0 +70 0 +70 ©°C
AC Characteristics
Recommended cperating conditions unless otherwise noted.
=50 -60 -70 -80
Parameter Symbol Min Max Min Max Min Max Min Max Unit TestConditions
Operating current, logt (+5 V) 100 120 100 90 mA  RAS and CAS cycling;
average - tac = tpe min;
Icet (+3.3V) 70 60 MA 5 = 0 mA (Note 5)

Operating current, RAS- lgca (+5 V) 100 120 100 90 mA  RAS cyoling; CAS = Vi;
only refresh cycle, tre = tpe min;

" average locs (+3.3V) 70 60 mA lo = 0 mA (Note 5)
Operating current, fast- Iccs (+5 V) ‘ 90 20 80 70 mA  RAS = V);; CAS cycling;
page cycle, average ‘ tpe = tpg min;

lces (+3.3V) €0 50 mA ), = 0mA (Note5)
Operating current, CAS loes (45 V) 100 120 100 20 mA  RAS cycling; CAS before
before BAS refresh cycle, RAS; tge = tpe min;
average lccs (+3.3V) 70 60 MA - |4 = 0 mA (Note 5)
Access time from column  tap 25 30 35 40 ns  (Notes 3, 4,7, 8, 11)
address
Access time from CAS tacp 30 35 40 45 ns  (Notes 3,4, 7, 1)
precharge (rising edge)
Column address setup tasc 0 5 0 ] 0 10 0 15 ns = {(Note 9)
time ‘
Row address satup time tash "0 0 0 0 ns
Column address to WE tawp 25 30 35 40 ns  (Note 16)
delay time
Access time from CAS tcac 18 18 20 20 ns  (Notes 3,4,7,8,11)
(falling edge)
Column address hold tcan 15 15 15 15 ns
time :
CAS pulse width tcas 15 10000 15 10000 20 10,000 20 10,000 ns
CAS held time for CAS teHRr 10 15 15 15 ns
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AC Characteristics (cont)

~50 -60 =70 -80
Parameter Symbeol Min Max Min Max Min Max Min Max = Unit Test Conditions
CAS hold (CBR self- teHs -50 -50 -50 -50 .ns
refresh)
CAS to output in low torz 0 0 0 0 ns {(Note?)
impedance
CAS precharge time, fast- tcp 10 10 10 10 10 15 - 10 20 ns  (Note 9)
page cycle
CAS precharge time, tepn 10 10 10 10 ns
nonpage cycle
CAS to RAS precharge tcap 10 10 10 10 ns  (Note 12)
time
CAS hold time tesH 50 60 70 8a ns
CAS sotup time for CAS ~ tggp 10 10 10 10 ns
before RAS refresh cycle
TAS to WE delay tcwn 15 20 20 20 ns  (Note 16)
Write command to CAS towL 15 15 15 15 ns
lead time
Data-in hold time tpH 10 15 15 15 ns  (Note 15}
Data-in setup time tbs 0 ns  {Note 15}
Output buffer turnoff toFF 15 15 15 20 ns  (Note 10)
delay '
Fast-page cycle time tpe 35 40 45 50 ns  (Note 6)
Fast-page read-modify- tpRweC 55 65 70 75 ns  (Note 8)
write cycle time
Access time from RAS tprac 50 60 70 80 ns (Notes 3,4,7, 8)
RAS to column address - tpaDp 15 30 15 30 15 35 17 40 ns (Note 9)
delay time
Row address hold time tRAH 10 10 10 12 ns
Column address lead tRaL 25 30 35 40 ns
time referenced to RAS
(rising edge)
RAS pulsse width tras 50 10,000 60 10,000 70 10,000 &80 10,000 ns
RAS pulse width, fast- tpasp 50 125,000 60 125000 70 125000 80 125,000 ns
page cycle ‘
RAS width (CBR self- tRASS 100 100 100 100 s
refresh)
Random read or write tre 100 120 140 160 ns  (Note 6)
cycle time _ — 130 150 ns  (Notes 6, 18)
RAS to CAS delay time tRoD 20 30 20 40 20 50 25 €0 ns (Notes 8, 9)




H#PD424100, 424100A/L, 42S4100A/L

NEC

AC Characteristics {cont)

-50 -60
Parameter Symbol Min Max Min Max Min Max Min Max Unit TestConditions
Read command hold time  tgpcy 0 o] 0 0 hs  (Note 13)
teferenced to CAS
Read command setup trcs 0 4] 0 0 ns
time
Refresh period trer 16 16 16 16 ms  Addresses Ag - Ag
{Note 19)

RAS hold time from CAS  tgucp 30 35 40 45 ns
precharge
RAS precharge time thp 40 50 60 70 ns

— —_ 50 60 ns  (Note 18)
RAS precharge CAS hold  tgpe 10 10 10 10 ns
time
RAS precharge (CBR tpps 80 110 130 150 ns
self-rofresh)
Read command hold time  tppy 10 10 10 10 ns  (Note 13)
referenced to RAS
RAS hold time tAsH 15 15 20 20 ns
Read-write cycle time thwe 125 145 165 185 ns  (Note 5)

- — 155 175 ns  (Notes 6, 18)
RAS to WE delay tawD 50 60 70 80 ne  (Note 16)
Write command to RAS tRwL 20 20 20 20 ns
lead time
Rise and fall transition ty 3 50 3 50 3 50 3 S0 ns  (Note 3)
time
Write command hold tweH 10 10 15 15 ns  (Nota 14)
time
Write command setup twes 0 0 0 0 ns (Note 16)
time
WE hold time twHa 16 15 15 15 ns
Write command pulse twp 10 10 15 15 ns  (Ncte 14)
width
WE setup time twsh 10 10 10 .10 ns

10
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HPD424100, 424100A/L, 42S4100A/L

AC Characteristics

Notes:

)
@

@
@

®

©

®

©

(10)

Alt voltages are referenced to GND.

An initial pause of 100 us is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the Initial power-up sequencs, it is
recommendad that either a RAS-only or CAS before RAS refresh
cycle be executed while WE = V4 to ensure normal operation.

Ac measurements assume it = 5ns.

Vi {min) and Vj {max) are reference levels for measuring the
timing of input signals. Transition times are measured between
Viy and V.

lect leea lace and igcs depend on output loading and cycle
rates. Specifiod values are obtained with the output open. Iccs
is measured assuming that all column address inputs are held at
either a high level or a low level during RAS-only refresh cycles.
lcca is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

The minimum speciflcations are used only te indicate the cycle
time at which proper operation over the full temperature range
(To = 0to +70°C) is assured.

Load = 2 TTL {~1 mA, +4 mA) loads and 100 pF.

For random read cycles, access time is defined as follows.
Input Conditions Access Time
tpaD S tpaD (max) tacp= thoD (Max) tRAC
tRAD 2 tRAD (Max), tasc S tAse (max) taa
traD = tRaD (Max), tasc 2 tasc (Max) toac

trep (Max), thap (Max), tagc (meax), and tep (max) are specified
as reference peints only; they are not restrictive operating
parameters. Thoy are used to determine which access time
(tRAC: T As tGAC: OF tacp) i8 to be used for determing when output
data will be available.

torf (max) and topz (max) define the time at which the outputs
become open-circuit and are not referenced to Vou or VoL.

(1)

(12)

For fast-page read operation, acceas time is defined follows.

CAS and Column Address Access
Input Conditions Time
tep = tgp (Max), age> top tacp
tcp s top (max), tasc < tcp taA
top 2 top (max), tage Stasc (max) taa
top 2 top (max), tasc = tasc (max) teac

The tcgp requirement should be applicable for RAS/CAS oycles
preceded by any cycle.

{13) Either tgpy of treH Must be satisfied for a read cycle,

(14) Parameter tyyp is applicable for a delayed write cycle such as a

(15

(16)

an

(18)
(19)

read-write/road-modify-write cycle. For early write cycles, both
twes and twgH must be met.

These parameters are referenced to the falling edge of CAS for
early write cycles and to the falling edge of WE for delayed write
or read-modify-write cycles.

twes: tawns towor and tawp are restrictivé operating parame-
ters In read-write/fread-modify-write cycles only. ¥twes = twes
(min), the oycle is an early write cycle and the data ocutput will
remain open-circuit throughout the entire cycle. f towp = towp
{min), tawp = trwp (min), and tawp = tawp (Min), then the cycle
is a read-write oycle and the data output will contain data read
from the selected cell, if neither of the above conditions is met,
the condition of the data output (at access time and until CAS
returns to V) is indeterminate.

A test mode may be initlated by executing a CAS before RAS 5 d

refresh cycle with WE held at V). This mode also may inadvert-
ently be initiated during power-up because external control of
the signal lines is very ditficult during this perlod. ft is therefore
recommended that while WE is held at V}, either a RAS-only or
CAS before RAS refresh cycle should be executed at any time
after the snd of the initial power-up sequence to ensure normal
dovice operation.

Applies to uPD424100L and yPD42S4100L.

1024 refresh cycles must be performed within 16 ms befors
entering self-refresh and after exiting self-refresh,

1
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Timing Waveforms
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pPDA424100, 424100A/L, 42S4100A/L

Timing Waveforms (cont)

Early Write Cycle
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Timing Waveforms (cont)

Late Write Cycle

14
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pPD424100, 424100A/L, 42S4100A/L

Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle
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HPD424100, 424100A/L, 42S4100A/L NEG

Timing Waveforms (cont)

Fast-Page Read Cycle
€ trasp »
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Timing Waveforms (cont)

Fast-Page Early Write Cycle
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Timing Waveforms (cont)
Fast-Page Read-Write/Read-Modify-Write Cycle
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Timing Waveforms (cont)

Hidden Refresh Cycle
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Timing Waveforms (cont)
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Timing Waveforms (cont)

CBR Self-Refresh Cycle
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