NEC

NEC Electronics Inc.

pPD421x160/L, 42S1x160/L
(x=6,7,8)

1,048,576 x 16-Bit
Dynamic CMOS RAM

Description

The devices listed below are fast-page dynamic RAMs
organized as 1M words by 16 bits and designed to
operate from a single power supply. Optional features
are power supply voltage (+5 V or +3.3 V), a new
refresh mode called “self-refresh,” and the number of
cycles in a refresh period.

»PD Power Self-Refresh Refresh Cycles
4216160 +5V — 4096 in 64 ms
160L +33V —
42816160 +5V v 4096 in 256 ms
160L +33V v
4217160 +5V — 2048 in 32 ms
160L +33V _—
42517160 +5V v 2048 in 256 ms
160L +33V v :
4218160 +5V — 1024 in 16 ms
160L +33V —_
42518160 +5V v 1024 in 256 ms
160L +33V v

Note: Letters L and S denote 3.3-volt and self-refresh devices,
respectively.

Advanced polycide technology using stacked capaci-
tors minimizes silicon area and provides high storage
cell capacity, high performance, and high reliability. A
single-transistor dynamic storage cell and CMOS cir-
cuitry throughout ensure minimum power dissipation
while an on-chip circuit internally generates the nega-
tive voltage substrate bias—automatically and trans-
parently.

The three-state 1/O pins are controlled by UCAS and
LCAS independent of RAS. After a valid read or read-
modify-write cycle, upper or lower byte data is held on
the outputs by maintaining UCAS or LCAS low. Data
outputs return to high impedance when UCAS or LCAS
goes high. Fast-page read and write cycles can be
executed by cycling UCAS or LCAS.

Refreshing may be accomplished by a CAS before RAS
refresh cycle (CBR) that internally generates the re-
fresh addresses.

For the 4216/42516, RAS only refresh cycles and normal
read or write cycles on the 4096 address combinations
of Ag - Aq1 will refresh all memory locations. Bits Ag - Ay
are used for row and refresh addresses, Ag-A; for
column addresses.
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For the 4217/42517, RAS only refresh cycles and normal
read or write cycles on the 2048 address combinations
of Ag - Ayp will refresh all memory locations. Bits Ag - Ao
are used for row and refresh addresses, Ag - Ag for
column addresses.

For the 4218/42518, RAS only refresh cycles and normal
read or write cycles on the 1024 address combinations
of Aqg - Ag will refresh all memory locations. Bits Ag - Ag
are used for row, refresh, and column addresses.

The self-refresh mode is entered by holding RAS and
CAS low for longer than 100 us during a CBR cycle.
Detection of this long RAS time starts an internal
oscillator that maintains data integrity without exter-
nal clocking. The slow refresh reduces the data hold
current to less than 200 uA (+5 V) or 80 uA (+3.3 V).
Self-refresh mode is used with microprocessors that
have a “sleep mode” for low-power applications such
as notebook PCs.

Battery backup current Icce is defined as the current
consumption when the device is in standby mode (RAS
= Vge - 0.2 V) and very-slow (extended) CBR cycles
are being performed.

Features

1,048,576 by 16-bit organization

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

Low-power operation

Byte read/write control with UCAS and LCAS
CAS before RAS refreshing

Self-refresh option (slow internal automatic refresh)
On-chip substrate bias generator
TTL-compatible inputs and outputs

Nonlatched three-state outputs

Low input capacitance

Multiplexed row and column addresses

42-pin SOJ and 50/44-pin TSOP plastic packages
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uPD421x160/L, 42S 1x160/L

NEC

Pin Configurations

42-Pin Plastic SOJ

Pin Identification

4216/42516, 4217/42817, 4218/42518

Vec O 1
Voq [
Voo O
Vo3 O
Vo4 O
Vee 9
Vos [
Vog ]
Vo7 O
Vog O]
NC O]
NG [] 12
WE ] 13
RAS ] 14
*A11[] 15
*Aq0 [] 18
Ag ] 17
A1 ] 18
Az ] 19
Ag ] 20
vec 4 21

© LN A BN

-
= o

42
a1
40
39

38
37
36

BRE

588

24
23
22

[] GND
[] VO18
[ V015
[ V044
[ V043
[J GND
[] VO12
[ ¥O14
[0 V049
[ VOg
[ NC
[ [CAS
0 UCAS
1 OE

0 Ag

Pin 18 Is NC for 4218/42518.

*Pin 15 Is NC for 4217/42517 and 4218/42518

BIFM-B624A

Name Function

Ag-Aqq Address inputs

1fO4 - YOy Data inputs and outputs

LCAS, UCAS Column address strobes

OE Output enable

RAS Row address strobe

WE Write enable

GND Ground

Vee + 5-volt or + 3.3-volt power supply
NC No connection




NEC pPD421x160/L., 42S 1x160/L

Pin Configurations (cont)

50/44-Pin Plastic TSOP (Normal Pinouts) 50/44-Pin Plastic TSOP (Reverse Pinouts)
4216/425186, 4217/42517, 4218/42518 4216/42518, 4217/42517, 4218/42518
vec 1ec N/ sop oND GND 1 O ©°%[ vee
vo, 02 490 vOie Voqg [ 2 49 [ voq
vop O3 48[ VO15 vo15 O3 48 [0 vo,
o3 O a 471 V014 V014 4 47 0 vog
¥oa O 5 46 1 V013 V043 []5 48 [1 V04
Ve 08 451 GND GND 8 45 ) veo
vos [ 7 44 1 V012 Vo042 []7 44 [J VOg
vog [ 8 430 voqq 1011 Os 43 0 vog
vo; o 421 voqg e I 42 0 voy
vog ] 10 410 vog vog [ 10 410 vog
NC [ 1 401 NC NC ] 1 40 [1 NC
-TF - 7KF
NC ] 15 381 NC NC [] 15 38 [ NC
NC ] 18 ss 1 icas LCAS ({16 35 P Ne
WE Q17 341 ucas UCAS ({17 34 3 WE
RAS ] 18 33 OE OE []18 33 0 RAS
*A11 19 320 Ag Ag []19 32 [ Aqq¥
*Aqq ] 20 311 Ag Ag []20 31 [1 Aqp*
A 21 0D A Ay 21 30 [ Ag
A 22 2000 Ag Ag []22 290 A
Apx O 23 280 Ag Ag []23 28 [1 A
Ag 24 20 A Ag 24 27 [ Az
vee 025 028 [J GND GND ] 25 O 26 1 voe
* Pin 19 Is NC for 4217/42517 and 4218/42518 * Pin 32 Is NC for 4217/42517 and 4218/42S518
Pin 20 Is NC for 4218/42518. Pin 31 Is NC for 4218/42818.
Suffix ~7JF In the package Identifier Suffix ~7KF In the package Identifler
denotes normal pincut sequence. d pinout seq
BIFM-8620A SIFM-BE21A
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Block Diagram
RS =™ s ook >l GAsClock
Generator G > .
JE— WE Clock
LCAS 2 Generator
UcAs CAS Before RAS WE —7—> T
Intemal Refrash gn? o )
nte rator
—>
Clock OE Datadn
r Buffer
¢ < le]]
Data VO Bus >
Rofresh Address > L VO1g
Counter Column Decoder Data-out
Bufter
Sense Amplifier T
rorg 1225 B L §
g g 2 Memory Array
=
A1g —> § o
At —>]
Note: 4218/42516: Ag-Aqq
4217/42817: Ag-Aqg
4218/42818: Ag-Ag
01982608
Truth Table
Function RAS LCAS UCAS WE OE 1/04 - 1/0g 1/0g - 1/045
Standby H X X X X High-Z High-Z
Refresh cycle L H H X X High-Z High-Z
Byte read cycle L L H H L Data output High-Z
L H L H L High-Z Data output
Word read cycle L L L H L Data output Data output
Byte write cycle L L H L H Data input —
L H L L H —-— Data input
Word write cycle L L L L H Data input Data input
L L L H H High-Z High-Z

X = dont care.



N E C pPD421x160/L, 42S 1x160/L

Ordering Information, xPD4216160 (+ 5-volt power; 4096 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
1PD4216160LE-50 50 ns 35 ns 350 pA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
pPD4216160G5-50 50 ns 35 ns 350 uA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
GS-70 70 ns 45 ns
G5-80 80 ns S0 ns
HPD4216160G5M-50 50 ns 35 ns 350 uA 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD4216160L (+ 3.3-volt power; 4096 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPD4216160LLE-A60 60 ns 40 ns 140 A 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD4216160LGS-AB0 60 ns 40 ns 140 LA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
1PD4216160LG5M-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 50 ns




uPD421x160/L., 42S 1x160/L N E C

Ordering Information, uPD42S16160 (+ 5-volt power; 4096 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
1PD42S16160LE-50 50 ns 35 ns 350 uA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
pPD42816160G5-50 50 ns 35 ns 350 A 50/44-pin plastic TSOP {ncrmal pinouts)
G5-60 60 ns 40 ns
G5-70 70 ns 45 ns
G5-80 80 ns 50 ns
HPD42S16160G5M-50 50 ns 35 ns 350 A 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD42S16160L (+ 3.3-volt power; 4096 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPD42S16160LLE-A60 60 ns 40 ns 140 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD42516160LG5-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 80 ns
uPD42$16160LGs'M-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP (reverse pinouts)
G5EM-A70 70 ns 45 ns
G5M-A80 80 ns 50 ns




N E C pPD421x160/L., 42S 1x160/L

Ordering Information, xPD4217160 (+ 5-volt power; 2048 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD4217160LE-50 50 ns 35 ns 300 pA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD4217160G5-50 80 ns 35 ns 300 pA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70 ns 45 ns
G5-80 80 ns 50 ns
HPD4217160G5M-50 50 ns 35 ns 300 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD4217160L (+ 3.3-volt power; 2048 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPD4217160LLE-A60 60 ns 40 ns 120 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
1PD4217160LG5-A60 €0 ns 40 ns 120 uA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
1PD4217160LG5M-A60 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 50 ns




uPD421x160/L, 42S 1x160/L N E C

Ordering Information, uPD42S17160 (+ 5-volt power; 2048 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD42S17160LE-50 50 ns 35 ns 300 uA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
©PD42817160G5-50 50 ns 35 ns 300 uA 50/44-pin plastic TSOP {normal pinouts)
G5-60 60 ns 40 ns
G5-70 70 ns 45 ns
G5-80 80 ns 50 ns
LPD42S17160G5M-50 50 ns 35 ns 300 A 50/44-pin plastic TSOP {reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD42S17160L. (+ 3.3-volt power; 2048 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle {max) Current (max) Package
uPD42S17160LLE-AB0 60 ns 40 ns 120 uA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
1PD42517160LG5-A60 60 ns 40 ns 120 A 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
uPD42S17160LG5M-A60 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45ns
G5M-A80 80 ns 50 ns




N E C pPD421x160/L, 42S1x160/L

Ordering Information, pPD4218160 (+ 5-volt power; 1024 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
1PD4218160LE-50 50 ns 35ns 250 pA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
pPD4218160GS5-50 50 ns 35 ns 250 A 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70 ns 45 ns
G5-80 80 ns 50 ns
1PD4218160G5SM-50 50 ns 35 ns 250 uA 50/44-pin plastic TSOP (reverse pinouts)
GSM-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD4218160L (+ 3.3-volt power; 1024 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD4218160LLE-A60 60 ns 40 ns 110 A 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
pPDA4218160LGS-A60 60 ns 40 ns 110 uA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
1PD4218160LGSM-A60 60 ns 40 ns 110 A 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70ns 45 ns
GSM-A80 80 ns 50 ns




HPD421x160/L, 42S 1x160/L N E C

Ordering Information, uPD42S18160 (+ 5-volt power; 1024 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
1PD42S18160LE-50 50 ns 35 ns 250 uA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD42518160G5-50 50 ns 35 ns 250 A 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70 ns 45 ns
G5-80 80 ns 50 ns
HPD42S18160GEM-50 50 ns 35 ns 250 uA 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD42S18160L (+ 3.3-volt power; 1024 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
©PD42518160LL E-A60 60 ns 40 ns 110 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-AB0 80 ns 50 ns
©PD42518160LGS-A60 60 ns 40 ns 110 pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
1PD42518160LG5M-A60 60 ns 40 ns 110 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 50 ns
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N E C uPD421x160/L., 42S 1x160/L

Absolute Maximum Ratings Capacitance
Ta = 25°C;f = 1 MHz

Voltage on any pin relative to GND

5-volt devices ~-1.0to +7.0V Parameter Symbol Max Unit Pins Under Test
3.3-volt devices 05to + 46V Input capacitance Cyy 5 pF Addresses
Operating temperature, Topg 0to +70°C Co 7 pF LCAS, UCAS, WE, OF, FAS
Storage temperature, Tg1g ~55 to +125°C Inputoutput Co 7 pF 1Oy - O
Short-circuit output current, log 50 mA capacitance
Power dissipation, Pp 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 Vee + 1.0 20 Vee + 03 v
Input voltage, low ViL -1.0 0.8 -0.3 0.8 v
Supply voltage Vee 45 5.0 5.5 3.0 3.3 3.6 v
Ambient temperature Ta 0 70 0 70 °c

Self-Refresh Current; 42S1x Devices
Ta= 010 +70°C; Voo = +5V £10% or +3.3V 0.3V

Symbol 5-Volt Devices 3.3-Volt Devices Conditlons

lee7 200 pA max 80 uA max IO pins: Vi =2 Vg -0.2V; VL s 0.2V or
open. Other input pins: Vi = Vg -0.2V; Vi,
=< 0.2V or open; tgag = 100 us

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

Parameter Symboi Min Typ Max Unit Test Conditions
Standby current loce 2,0 mA RAS = TAS = Vjy (min); lo = OmA
400 uA FHAS = CAS 2 Vgc-02V;lp= OmA
Input leakage current iy -10 10 HA ViN = 0V to Vi all other pins not under test = 0V
Output leakage current loy -10 10 HA Doyr disabled; VoyT = 0V to Ve
Output voltage, low VoL 0.4 v loL = 42mA
Output voltage, high Vo 24 v lo = -5 mA
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NEC

DC Characteristics; 3.3-Volt Devices

Ta = 010 +70°C; Voo = +3.3V 0.3V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcca 20 mA BAS = CAS = Vyy (min); Ip = 0 mA
400 HA RAS = CAS 2 Vgc-02V;lo = 0mA
Input leakage current i -10 10 HA ViN = 0V to Vgg; all other pins not under test = 0V
Output leakage current low -10 10 HA Doyt disabled; Voyr = 0V toVge
Output voltage, low VoL 0.4 v loL = 20 mA
Output voltage, high Vou 24 loy = -2.0 mA
DC Current Requirements; 5-Volt Devices
Parameter Symbol -50 -60 -70 -80 Unit Test Conditions
Operating current Icct
4216/42516 110 100 90 80 mA RAS, CAS cycling; tge = tre (min); lo = O MA
4217/42817 130 120 110 100 mA
4218/42518 170 160 150 140 mA
Refresh current (RAS only lees
refresh)
4216/42516 110 100 90 80 mA  BAS cycling; CAS = Vjy (min); tae = tpe
4217/42817 130 120 10 100 ma (Minklo=0mA
4218/42518 170 160 150 140 mA
Operating current (Fast- lces
page mode)
4216/42816 100 90 80 70 mA CAS cycling; BAS < V. (max): tpc = tpg (min);
4217/42817 100 90 80 70 ma l0=0mA
4218/42518 100 20 80 70 mA
Refresh current (CAS lccs
before RAS refresh)
4216/42516 110 100 90 80 mA RAS cycling; tge = tpc (min); lo = O mA
4217/42817 130 120 110 100 mA
4218/42518 170 160 150 140 mA
Standby: RAS = Voo -0.2V;
Battery backup current lccs RAS, CAS: 0V < V) <02V,
(Standby with CAS Vec - 02V < Viy < Viy (max);
before RAS refresh) tRas = 300 ns tgas < 1us WE, OE: V|y; Address: don't care; Qutput: open
42516 350 500 HA CAS before RAS refresh: 4096 cycles, 256 ms
42817 300 400 pA CAS before RAS refresh: 2048 cycles, 256 ms
42518 250 300 pA CAS before RAS refresh: 1024 cycles, 256 ms
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N E C MPDA421x160/L, 42S 1x160/L

DC Current Requirements; 3.3-Volt Devices

Parameter Symbol -A60 -A70 -AB0 Unit Test Conditions

Operating current lccq
4216/42516 90 80 70 mA RAS, TAS cycling; tac = tpe (Min); lo = 0 MA
4217/42817 110 100 90 mA
4218/42518 150 140 130 mA

Refresh current (RAS only lccs

refresh)
4216/42516 %0 80 70 mA RAS cycling; CAS 2 Vy (min); tae = tge (min);
4217/42817 110 100 20 ma 0= 0mA
4218/42518 150 140 130 mA

Operating current (Fast- lcca

page mode)
4216/42516 80 70 60 mA CAS cycling; RAS =< Vy_(max); tpg = tpc (min);
4217/42817 80 70 60 ma lo=0mA
4218/42518 80 70 60 mA

Refresh current (CAS lecs

before AAS refresh)
4216/42516 90 80 70 mA RAS cycling; tae = tag (min); lo = 0 mA
4217/42817 110 100 20 mA
4218/42518 150 140 130 mA

Standby: RAS z Ve~ 02V,

Battery backup current Iccs RAS, CAS: 0V < V) <02V,

(Standby with CAS Vec-02V < Viy < Vi (max);

before RAS refresh) tras = 300 ns taas s T pus WE, OE: V)y; Address: don't care; Output: open
42516 140 140 HA CAS before RAS refresh: 4096 cycles, 256 ms
42817 120 120 uA CAS before RAS refresh: 2048 cycles, 256 ms
42818 110 110 HA CAS before RAS refresh: 1024 cycles, 256 ms

13
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NEC

AC Characteristics

Ta = 0to +70°C; Voo = +5.0V £10% (-50, -60, -70, -80) or +3.3 V +0.3 V (-A60, -A70, -ABO)

-50 -60, -A60 -70, -A70 -80, -A80
Parameter Symbol Min Max Min Max Min Max Min Max  Unit Test Conditions
Access time from column  taa 25 30 35 40 ns {Notes 7, 8)
address
Access time from CAS tace 30 35 40 45 ns  (Note7)
precharge (rising edge)
Column address setup tasc 0 0 0 Q ns
time
Row address setup time tasr 0 0 0 0 ns
Column address to WE tawD 45 53 60 65 ns  (Note 15)
delay time
Access time from CAS tcac 13 15 18 20 ns (Notes 7, 8)
(failing edge)
Column address hold tcan 13 15 15 15 ns
time
CAS pulse width teas 13 10,000 15 10,000 18 10,000 20 10,000 ns
CAS hold time for CAS tCHR 10 10 10 10 ns
before RAS refresh cycle
CAS hold time (CBR sel-  topg -50 -50 -50 -50 ns  (Note 16)
refresh mode)
CAS to output in low-Z tciz 0 0 [+] ns (Note 7)
Fast-page CAS precharge  tep 10 10 10 ns
time
CAS precharge time tcpn 8 10 10 10 ns
Fast-page CAS precharge  tcpwp 55 60 65 70 ns (Note 14)
to WE delay time
CAS to RAS precharge tcrp 5 5 5 5 ns  (Note 10)
time
CAS hold time tesH 50 60 70 80 ns
CAS setup time for CAS tesp 5 5 5 5 ns
before RAS refresh cycle
CAS to WE delay towp 33 43 45 ns  (Note 15)
Write command towL 13 15 15 15 ns
referenced to CAS lead
time
Data-in hold time toH 10 10 15 15 ns (Note 13)
Data-in setup time tps 0 o] ns {Note 13)
Masked write hold time tMRH 0 ns
referenced-to RAS
Access time from OE toEA 13 15 18 20 ns  (Notes 3, 4,7, 8)
GE data delay time toED 10 13 15 15 ns
OE command hold time  topp ] ns
OE to RAS inactive setup  togs 0 0 ns
time
Output turnoff delay from  togz 0 10 0 13 0 15 0 15 ns  (Note 9)

OE
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pPD421x160/L, 42S 1x160/L

AC Characteristics (cont)

-50 -60, -A60 -70, -A70 -80, -A80

Parameter Symbol Min Max Min Max Min Max Min Max Unit Test Conditions
Output disable from CAS  tofp 0 10 0 13 0 15 0 15 ns  (Note 9)
high
OE to output in low-Z torz 0 0 0 0 ns (Note7)
Fast-page read or write tpe 35 40 45 50 ns {Note 6)
cycle time
Fast-page read-modify- terwe 80 85 90 100 ns  (Note 6)
write cycle time with
extended data output
Access time from RAS tgac 50 60 70 80 ns (Notes 7, 8)
RAS to column address tRAD 13 25 15 30 15 35 17 40 ns  {Note 8)
delay time
Row address hold time tRAH 8 10 10 12 ns
Column address lead tRAL 25 30 35 40 ns
time referenced to RAS
(rising edge)
RAS pulse width trAS 60 10,000 60 10,000 70 10,000 80 10,000 ns
Fast-page RAS pulse tRASP 50 125,000 60 125,000 70 125000 80 125000 ns
width
RAS pulse width (CBR thass 100 100 100 100 us  (Note 16)
self-refresh mode)
Random read or write the 20 110 130 150 ns (Note 6)
cycle time
RAS to CAS delay time taep 18 32 20 45 20 50 25 60 ns  (Note8)
Read command hold time  tgey 0 0 0 0 ns  (Note 11)
referenced to CAS
Read command setup trcs 0 0 0 0 ns
time
Refresh period tREF

4216 64 64 64 64 ms

4217 32 32 32 32 ms

4218 16 16 16 16 ms

42516 256 256 256 256 ms

42517 256 256 256 256 ms

42818 256 256 256 256 ms
RAS hold time referenced  tpcp 30 35 40 45 ns
to CAS precharge
RAS precharge time trp 30 40 50 €0 ns
RAS precharge CAS hold  tgpe 5 5 5 5 ns
time
RAS precharge time tpps 90 110 130 150 ns (Note 16)
(CBR self-refresh mode)
Read command hold time  tppy 0 0 0 0 ns  (Note 11)
referenced to RAS
RAS hold time tRsH 13 15 18 20 ns
Read-modify-write cycle trwe 140 160 180 200 ns (Note 6)

time

15
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AC Characteristics (cont)

-50 -60, -A60 <70, -A70 -80, -A80
Parameter Symbol Min Max Min Max Min Max Min Max  Unit Test Conditions
RAS to WE delay thwD 70 83 95 105 ns  (Note 15)
Write command tAwL 18 20 20 20 ns
referenced to RAS lead
time
Rise and fall transition tr 3 50 3 3 50 3 50 ns
time
Write command hold twcH 8 10 10 15 ns (Note 12)
time
Write command setup twes 0 0 0 0 ns  (Note 14)
time
Write command pulse twp 8 10 10 15 ns (Note 12)
width
Notes:

)
@

3

=

@
(5

&

®

®
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All voltages are referenced to GND.

An initial pause of 100 us is required after power-up, followed by
eight refresh cycles (RAS only or CBR) before proper device
operation is achieved.

lcct lccas lcca and legs depend on output loading and cycle
rates. Specified values are obtained with the output open. Igca
is measured assuming that all column address inputs are held at
either a high level or a low level during RAS-only refresh cycles.
lcc4 is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

Ac measurements assume ty = 5ns.

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

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

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

ftrep S trep (Mmax) and tgap < tRAD (Max), access time is
defined by tgac (max).

ftaco 2 tpep (Max), access time is defined by toag (max).
ftrAD = tRap (Max), access time is defined by ta 5 (max).

©®
{19)

0
(12)

(13)

(14

(19

(16)
17

toFr (max) and togz (max) define the time at which the outputs
become open-circuit and are not referenced to Vo or Vo

The topp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

Either trpy or tpcH Must be satisfied for a read cycle.

Parameter typ is applicable for a late write cycle. For early write
cycles, tywey must be met,

These parameters are referenced to the leading edge of CAS in
early write cycles and to the leading edge of WE in late write or
read-modify-write cycles.

Iftwcs = twes (Min), the cycle is an early write cycle and the
data |/O pins will remain open-circuit throughoutthe entire cycle.

iftowp = towp (Min). tawp = tawp (min), and tawp = tawp
(min), then the cycle is a read-write cycle and the data I/O pins
will contain data read from the selected cells, If neither of the
above conditions is met, the condition of the data /O pins (at
access time and until CAS returns to V) is indeterminate.

Parameter is applicable only to self-refresh versions.

With burst CBR, RAS only, or external RAS/CAS, all addresses
must be refreshed before entering self-refresh mode and after
exiting.



N E C pPD421x160/L, 42S 1x160/L

Timing Waveforms

Word Read Cycle
< tRo

< tRAS > [€——tRp—>

\ 4 \

RAS &t JZ N
€ tesH ’i
< tRCD > tRSH —> > tCRP
tCRP [<> < tcas

=/ ]\\x i

< tCsH -
tRCD l tASH
tCRP -« tCAS tCcRP
it
I s Y
=/ \\ Iy
< tRAD tRAL >
tasR '<-> tRAH e—tasC—> <—-th>'
D 1, S
L
1 tHcH
’<~tncs—> (—tHH'H—>
T
= LI T NN
|<——'OES~——>
< taA >
tOEA>
e \
< tCAC: : > tOFF
< tRAC [ > tOEZ —>
—
101 1Or8 High Impedance 3@; DaaOuput
— 7
L—» toz
tciz

BIVL-74578
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pPD421x160/L, 42S 1x160/L N’E‘C

Timing Waveforms (cont)

Byte Read Cycle

tRC >

R tRas le——tRP—>|

_ —

RAS XF JZ A
tCcsH ’i
tRCD tRSH > 02 tcRP

tcRP '(—) ———— A —— >

tmp'<-> |‘ tMRH
Y

=5 N
S S 11 S
[t i g
T AN
[

High Impedanca

101 -0y
e—————tcAC————>| L—) tOFF
tRAC: > toez >

High Impedance 4 3

VOp- 01 9 g@l DataOutpt  p—————
l(—r toz
“ tcLz
Note:
[1] Nonactive CAS = V. -
a7
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N E C pPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Word Early-Write Cycle
< tRC
tRAS > | tRP—>
)
RAS
\ , 7 \___
< tCsH ’i
< tACD < tRSH
tCRP (<> tcas [ tCRP —»{
R 2 A
UCAS / \ / /
X 7
| tCsH >
tRCD < tASH >
tCRP [ - tcAs > [«€—tCRP —>|
N y Y 4
LCAS 7 \\ / /
K 2
[€——tRAD—>(< tRAL:
tASR (<> tRAH tASC
Address m Row
: : towL: !
tAwL: >

=D - T

4
| Datalnput

OO

[1] OE = don't care.

£3Y1-76878
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pPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Byte Early-Write Cycle
— y
RAS
x(
< tRCD
tchp
UCAS
tCRP
LCAS
|e————1tRAD
tasp [€—tRAH [e—tasc—>
e TR X
3
twes r«

= LT

LT

101+ 105 XX KA KIS K RO

VOg-VO1g

Notes:
[1] Nonactive CAS = Vi,
[2] OE = don't care.

tos<—>|

tDH

XXX

&3YL-74608
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Timing Waveforms (cont)

Word Late-Write Cycle

= LI G
= /TN Ny

le«——tOED [e——tpg—>| [€———tpy——
y

o vo‘s m Dem et
2

— P
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HPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Byte Late-Write Cycle
tre
03 tpas > (E——tRp——3
— \ 4 \'
RAS
K 72 \_
|
tesH >
€ tRCD < tRSH - | > < >|tcRp
tCRP [ € tcas >
J— s
UCAsS _/ \( 7/ /
tCRP <> L—» tMRH
——— 4 b
KRS _/ ’ \—
l«————tRAD > l tRAL 3>
tASR b tRAH tASC [ i I<—ICAH———)-
4 3
Address m Row Column

= LT

L/

°‘E 7////////////////4

N,

f1] Nonactive CAS = V),

SIVL-7461B




NEC uPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Word Read-Modify-Write Cycle

tRWC

“ tcsH :i
<«——tReD < tASH >

tcRP r<—> < tCAS > -« tcRP

tesH >
tRCD tASH >

tcnp’<—> < tcas > «—>| tcRP
__ Y y
=__/ N -

TN L
= T N\ i

. |




pPD421x160/L., 42S 1x160/L

NEC

Timing Waveforms (cont)

Byte Read-Modify-Write Cycle

tRWC

T

tasc
!Asn}<-> tRAH |e—>
s
Address Row
R

< tRAS [€—tpp—>
— ) 3 y
s \ , N
< tosH ‘i
[<«—tRCD > tRSH
tcrp 4 tcAS tcrp
N r
UCAS \( _/
- Y
LCAS \
[e— tRAD —>1
[<—tCAH->

(—-tcyu—)'

tRWL—>

re—twp

- 7/////y///////:/

S 7/

e

V01-V°a{

.

e

R0

QOUX
| [

Deta Input

[ tOEZ

Note:
[1] Nonactive CAS = V.

63YL-74068
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NEC pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Word Fast-Page Read Cycle
< \RASP > :
-« tRHCP AP,
RAS \'L 7[ \_
b trg > e tRSH —>]
torP le— tRCD—>}<toas top —>{ [«—tcas le—1cp —>{ [«—tcas |<—> tchP
' 4 \ Y
UCAS \\ ) N N
< tpg > €— tRSH —>
tCcRP [~ tRCD—> 1« tCAS —> [€—1CP —>{ [«—tCAS < 1CP —> |« tcas r<—>|tcrp
—
LCAS

g
i

tASR

=
{

> tRCH

‘<—|3AA———>

[e——— tACP ————— >

le——tAA >

|
tOEA———>| toEa [ tOEA > | > tRRH
/ A i
( / /
I tcac [
tCAC e—> ->| l&~ tOFF le— tOFF < tCAG —>] 1OFF
Data

€—tOES —

Rl

toLz > letoEZ -~ toz oz > | |<toz toEz

4 h Data Data
VO1-VO1e Qutput 1) Output 2 E—Zm Output N,

- tRaC > > [«toLz

83VL-74008

25



HPD421x160/L, 42S 1x160/L

NEC

Timing Waveforms (cont)

Byte Fast-Page Read Cycle

< {RASP N
|€————— tRHCP————>| HP'
—_— '
o \ N
[ tpg > <—thsH—>
tcAP > %——tnco—><—tc.«s—-> l«—tcp —>{ |«—tcas le—tcp ~—> }(—-‘CAS r*—> tCAP
_— Y Y \ 4 \
ucas /) I A \ N
tcRP " > tMRH
o 3
LCAS
<“ﬂ>1
[€e————— togH———
tRAH —>| l<_ le————— tRAL ——>{
tCAH tasc tcAH
taSR tASC o e > » tasc 3{ tCAH

> 'RCH

Note:
[1] Nonactive CAS = V),

= (111 Ny N N
WE
I‘"M_) ,(——ltM—rJ
le—— tacp ——> [€———— tACP —— >
le——tAa > [€— tOES ~—>|
tOEA toEA [ tOEA -»1 tARM
_ \ y
= il A N\
High Impedance
¥o1-V0s tcac [
tcac le torF —| |« toFF le—~ tcAG — le tOFF
toLz > —)l <-togz —»| fetoLz >toEz > | (<tcz l<->losz
X Y X
Data Data 7 Data
VOg- V018 | Output Output2 J ) oupaN
l€«———tRAG ——> > FIOLZ

83Y1-7487B
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NEC HPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Word Fasi-Page Early-Write Cycle

AP,
tRASP 2]:
-
s N AN
i< tpg > le— tREH —>|
tchp [ tRCD —> 1€ 1CAS —>| tcp —>{ e—tcAs —>| [e—tcp —> [« tcas —> tcRpP
N L 4 \
0CAS \\ ) N / N z
A
tpg > [<— tRSH —>1
tCRP| l&— tRCD——CAS —> tep —>» [€—tCAS —>» [€—1ICP —>»| [« ICAS —>| tchp
Y / N
o N\ N
X A Sr JZ |
tRAD
tcsH
tRAH > I(— rean
tASR tAsc <[
A |
Address Row Column 1
7
< L tcm—»l <Ltcm———> <||—tCWL—>‘
twes | | tRWL
> <
twes > |- twes —>
€~ tWCH > [€-tWCH —> |¢twcn->
[e————tWP—>| twp—> [€——twp—>
WE

tos

ton tps (—)l |<—>
p

W

AAAAAAAAAA

[1] O = dont care.
83Y1.-74508
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uPD421x160/L, 42S 1x160/L NEC

Timing Waveforms (co

nt)

Byte Fast-Page Early-Write Cycle

tRASP >

tpc > [«— tASH —>{

iT *——‘HCDL><—‘CAS—> tcp —> [e—tCAS —> tcp —» [<~tcas —» {CRP

—_— X \

UCAS J J N é ;
\_5__7 Sﬁ_i' 1

tRAD ‘
tesn
tRAH —> ¢<— < tRAL —>
tcaH tASC tCAH |
tash tASC - <> tASC tc&:n
4 4 4 4
Address Row Column 1 Column 2 Column n
- K T
| [ I |
< tewL —> f——‘CWL <———| | towL
twes e <|—tRWL—>
twes > [« twes o (<
[~ twWCH - le~tywoH —>] re-twioH
[e————tyyp—» [e—— tyyp——> le——twp
K 2 K Z K

¥O1-1Og

VOg- VO1¢

A

Notes:

[1] Nonactive CAS = V|4

[2] OF = don't care.

tps

Data Input Data Input

oy

BIYL-74698
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N E C pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

tRASP
tRP
€ tosH >
- N
RAS N \_
K 7]
i‘ tpg > le———trgH——>] X
p
[€— IRCD——>€——tCAS—>| [<1CP> e——1icAS—>| |€lcP>| [«——tcas— > |« i
—_— 3 s \ 4 \ A
s N 7N 7N //
| |
<€ tpg > -« {RSH > .
P
[€—RCO——>r€——1tCAS—> [€1CP> re——tCAS——> [€lCP>| [«——tcaAs—> [« cn:
—_— p'

X XAAAANAAAAN FAX) AAAN
Address R QERLELELE
trcs —-)I [e—

Y

LOED —
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pHPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Byle Fast-Page Late-Write Cycle

tRasp
< tosH
— y
RA
5 N Y
~>» € toRp < tpc > ME——— RgH———>
\(—tnco P tCAS—> tcPp» e——toags—> tcp»| re———1lCAS—>
J— 4 ' 4
S N Z‘ N 7N %
) — | ——— |
—>

[<— tcrp

Y,

™

V010

10ED —

VOg/O1g8
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NEC HPD421x160/L, 42S 1x160/L

Timing Waveforms (cont)

Bylte Fast-Page Read/Write Cycle

tRASP
- > < t
—\ tcsH RHCP

|
tOEA tps—>| !<— tOEA
VOH | |
v,
Vo1 - o
VOg
ViH
viL
|
“_—'HAC |: | ‘ ‘ I<-fAcp—>: e tOFF
tCAC <> tOED tcac tOEZ [«
v l —
VOH Doutn —
oL |
o] || |
V09 - toz —>» |<-tDS toz
V01g toLz —>| tDH toLz ,,‘
Vi
DN
ViL
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HPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Word Fast-Page Read-Modify-Write Cycle

€ trasp >
tRP
tegH——————>
J— N
FAS N \_
K 7
l— tcap '<——'in<, > < tRSH g
tRCD ——>re——tcaAs—>| («tcp>»| [e——tcas—>| |etop>] le——toas—>] |« >
N — N y— N r
ucas _/F \\_ /| N / N y
s — 7 N 7 N 7
r€<— tCRP < tPRWC > < {RSH > torp
l~— tRCD: a3 tCAS—> [« 1cPp>»| fe——tcas—>»| letop»| [e——tcas—~ >
§ — X N A
Lcas
Vi N 7 N 7N /7
< tRAD > —> "'tCAH
tRAH > > |<—th —> '«tw 3 | | tRAL >
tasn <|— —> <I—tAsc > tasc > <‘——fASC
— i~
Add Row Col1 Col2 Coln [}
ros C RREBEBBEBEEL
< | WD ’i il tcpwp—> ol tepwp—> <|—>I—tnwv.
tRCS I(- towL > |« towL>{ |« towL—> l(-
— \ \ s p
=)/ N N
- -
twp| twp twp
«—towp —» e—towp—> [€—>| <<—tcwp —>|
wm:r,_w € — tAaWD——> <|—ttAwn—> Al :AWD—)'
ot m’ '°"°'m' *I—I ACS <—>|—| RCS
< taA l<—>— tAA — tAA
<>— tOEA -< toea <>— tOEA
oE N\ I \ \
- 7 -
€ thac 10ED <= tACP1—>1 | toep [€tACP— > |1oep
tcac > tcac > tcac
_Z—J:'; il _FJ i _(_E T
A A
. Doyt 1 Doyt 2 Doyt n
V01 - V018 oLz =
teLz >
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NEC pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Byte Fast-Page Read-Modify-Write Cycle

€ tRASP
—\ [€ tosH
m R
K
l<— tcRP |‘ tpc > {ASH
[€——IRCD——>1€——tCAS——>| |€ICP> «——tCAS—> [«€ICP» [«——1CAS—>
N "
uors \ /R N
\ — N— 7 N— 2
[<— tcrp
LCAS
€ tRAD > > lf—tcan
tRAH > > |<"CAH > '*‘tCAH T tRAL >
tASR <|— > <———| tasc > tasc —>| ‘H‘ tasc
I L
Address Fow Col 1 Col2 Coln |
§1L ; 0
<——{—|tnwo f—L‘CPWD—-) [€——1tCPWD——> [€——>— tRWL
tncs')‘ I<— o> | ‘ towi>{ | towL—>| ‘«
— \ \ s y
w///// N N N
- -
twp twp twp
<—towp—>| [€—tCwWD —> | <«—towD—>
Wﬂmf-uper-blt < 'tAWD—ﬂ <—l tAWD —> ,_‘_ tawp —>
nction t t
not shown | ACS <_>| RCS
- >— taA — taa ‘(————)— taa
tOEA — tOEA ’ H— tOEA
— 4 Yy 4
o ﬁ N {
VOH- (W gy
vo- | Vo T 0T 11| TN
VOg 1 Vi~
vi-
o] L
RAC 1OED tace 10ED tACPT—>| | 1ogp
You~
VoL~
7
iog
Vii-
ViL-

83IAD-74738
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HPD421x160/L, 42S 1x160/L NEC

Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Read Cycle)

< tAc < tAC >
< trag e~ tRp -3 tRP >
tAR > tRAs '
RAS N Y \ \
tcrp [e——tRCD——> . [Me——ICHR—>| [«——tCcRP—>
U_CAS J )\\( ] ZL
tcrRp ;—» < 1R tCHR
tASR—> [«—tRaD bl ’
RAH— tasc e
m@@[ o corn ii@/ﬁ{///////////// LTI

1ACS_|
>

= /////“ R

tAA———————>

[€——tOEA—»

=TT Y,

23 tcac > tOFF—>
e—tocLz—> [€——tOEZ—>
trac
Input/ 7 - 3
-/: 2 2 >§ Data Output —
Output High Impedance J N P 7
oLz




NEC pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Write Cycle)

€ tRC € tRc >
le————tpag——————> tRP > tAP >
tAR - tRAS >
— \
RAS
\ N N\
tCRP —€ CD tcRP

sl Y

> [€—— tWCH —>

twp ———>

W//////////////%: T
& ////////////////)i ?«/////////////////////////////7/
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HPD421x160/L, 42S 1x160/L N E C

Timing Waveforms (cont)

Hidden-Refresh Cycle (Byte Write Cycle)

« He »le tRe >
< tRAS »| |« trp tRP—>
tAaR > < tRAS I

— !
RAS N \

. N

|- tRSH
tcrRP CD tc RP
!

KUK

> [e——— tWwCH —>
twp

= ///////////////>>: ;////////////////////////////////
.

S ), j@«///////////////////////////4/7{m




N E C pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

RAS-Only Refresh Cycle
RC >
-“ tnno ’| tr“_
— X z_"—ﬂ
S
A S( JZ S’(_
tcrRP tAPC
vl ’%445/
_tcap tRPC
— p
: /4

cas _/‘ e
e ////)QL:_:°"H%«///////////////////////////////////////////)(/{m@u

CAS Before RAS Refresh Cycle

’,///////////////////////////////
s IO LLELET LT E T2

(1) ¥ olthor UGAS or LGAS Input Is heid
fow before RAS transitions low, the
on-chip CBR refresh circult Is enabled

S3RD-7476B
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pPD421x160/L, 42S 1x160/L N E C

Timing Waveforms (cont)

CBR Self-Refresh Cycle

- tRASS > 1RPS

s \_
. (. A
27
tRPC —>
le—tcpN—>| [tcsh tcHs

. Iy \

CAS _/
‘[t

27
tOFF

<

o m

H-Z ‘¢
P24

el

B3YL-86008




