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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.

nPD Power Self-Refresh Refresh Cycles
4216160 +5V - 4096 in 64 ms
160L +33V —
42516160 +5V v 4096 in 256 ms
160L +33V v
4217160 +5V —_ 2048 in 32 ms
160L +33V —
42817160 +8V v 2048 In 256 ms
160L +33V v
4218160 +5V —_— 1024 in 16 ms
160L +33V —_
42518160 +5V v 1024 in 256 ms
180L +33V v

Note: Letters L and $ 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 I/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 4086 address combinations
of Ag - Aty will refresh all memory locations. Bits Ag - Aqq
are used for row and refresh addresses, Ag- Ay for
column addresses.
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(x=6,78)
1,048,576 x 16-Bit
Dynamic CMOS RAM

For the 4217/42517, RAS only refresh cycles and normal
read or write cycles on the 2048 address combinations
of Ag - Ay will refresh all memory locations. Bits Ag - Ay

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 Ag - 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 A (+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 lece is defined as the current
consumption when the device is in standby mode (RAS
= Vecg - 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

Seli-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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Pin Configurations

42-Pin Plastic SOJ Pin Identification
cti
4218/42518, 4217/42517, 4218/42518 Name Function
vee O 42 0 GND Ag-Aqq Address inputs
vo1 g2 411 Vo8 /Oy - /O1g Data inputs and outputs
Voo [} 3 40 3 V015 fomms g
vog O} 4 2 P voy, EAS, UCAS Column address strobes
voa s 38 I vOy3 OE Output enable
Vec s 3 g GND RAS Row address strobe
vwsQd7 36 L] V042 —
vog s 35 P 1044 WE Write enable
voy e 34 O V0yg GND Ground
¥og g 10 33 H ¥0g v +5-volt or +3.3-volt power supply
Ne o 11 2pNe cc P a
NC O 12 a1 b Lcas NC No connection
WE(] 13 30 1 UCAS
RAS [] 14 29 |1 OE
*At11 O] 15 28 Ag
*Ap (] 16 7P Ag
ApO17 26 [ A7
A s 25 [1 Ag
Az 19 241 Ag
Ag 20 2abag
vee O 21 22 [1GND
* Pin 15 Is NC for 4217/42S817 and 4218/42818
Pin 16 Is NC for 4218/42518.
S3FM0529A
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Pin Configurations (cont)

50/44-Pin Plastic TSOP (Normal Pinouis) 50/44-Pin Plastic TSOP (Reverse Pinouts)
4216/42516, 4217/42817, 4218/425818 4216/425186, 4217/42517, 4218/42518
Vec 1o \JJ s [1 GND GND 1 O ©°%[H Vvec
Vo g2 48 [1 VO4g . VO4g [} 2 49 1 VO4
Vop [} 3 48 [1 VO1s o5 O 3 48 O Voo
voz O 4 47 0 VO14 Vo014 4 47 O vo3
o4 O s 46 [1 VO13 Vo13 O 5 46 J VOq
veo 08 451 GND GND [ 6 45 3 veo
vos O} 7 441 VO12 V012 07 440 vog
Vog O 8 431 V041 #0191 O 43 I VOg
Vo7 O]9 4211 010 Vo1 09 42 [ voy
vog ] 10 410 vog vog 10 410 vog
NC O 11 401 NC NC O 40 0 NC
-7JF -7KF
NC [] 15 861 NC NC [} 15 80 NG
NC O] 18 85 [ LCAS ICAS {16 35[0 NC
WE O 17 40 UCAS UCAS {17 30 WE
RAS ] 18 831 G OE []18 33 1 RAS
*agq O 19 320 A Ag OJ 18 32 P Ag*
*Aqq ] 20 31p ag Ag []20 31 [1 Aqg*
Ag O 21 300 A Ay O] 21 L) Wl
A O22 29037 Ag Ag []22 200 Ay
Ag 23 280 A As []23 28 A
Az 2 270 Aq Aq 24 270 Ag
vee O 25 o261 GND emds O aehvee
* Pin 19 Ia NG for 4217/42517 and 4218/42518 * Pin 32 Is NC for 4217/42517 and 4218/42518
Pin 20 Ia NC for 4218/42518. Pin 31 Is NC for 4218/42818.
Suffix~7JF In the package Identifier Suffix—7KF In the package identifier
denotes normal pinout sequence. denotes reverse pinout sequence.
SIFM-8620 B3FM-621A
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PPDA21x160/L, 428 1x160/L NEG
Block Diagram
RAS —>1 7S Ciock TAS Clock
Generator Generator > .
WE Clock
icAs 2 Genarator
UGAS  * CASBetors RS WE T
mal Refresh m Y
Inte = ' , .
Clock Oe Detan
- |_ Buffer
¢ < Vo1
Deta VO Bus
Heﬁuhm xdms : . - I— V016
r 3 ‘ Data-out *
Column Decoder o
Sense Ampillier T
o :
Ag-hg — 7> é- g Memary Array
= g
A1 —>
Ay ———>
Note: 4218/42516: Ag-Aqq
4217/4217: Ag-A1g
4218/42818: Ag-Ag
018208
Truth Table . ;
Function RAS LCAS UCAS WE OE 1/Oq - /03 1/Og - 1/Oqg "
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-Z2 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 = don' care.
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Ordering Information, uPD4216160 (- 5-volt power; 4096 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time:(max) Cycle (max) Current (max) Package
HUPD4216160LE-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
HPD4216160G5-50 50 ns 35 ns 350 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
UPD4216160G5M-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 80 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 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD4216160LG5-A60 - 60 ns 40 ns 140pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
uPD4216160LGSM-ABD © 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
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Ordering Information, uPD42516160 (+ 5-volt power; 4096 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD42S16160LE-50 50 ns 35 ns 350 A 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
uPD42516160G5-50 50 ns 35 ns 350 A 50/44-pin plastic TSOP (normal pinouts)
35-60 60 ns 40 ns
G5-70 70 ns 45 ns
GS5-80 80 ns 50 ns
uPD42S16160G5M-50 50 ns 35 ns 350 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
G5M-70 70ns 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
pPD42S16160LLE-AB0 60 ns 40 ns 140 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-ABO 80 ns 50 ns
uPD42S16160L.G5-A60 60 ns 40 ns 140 uA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
yPD42816160LG§M-A60 60 ns 40 ns 140 uA 50/44-pin plastic TSOP (reverse pinouts)’
GSM-A70 70 ns 45 ns
G5M-AB0 80 ns 50 ns
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Ordering Information, xPD4217160 (+ 5-volt power; 2048 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPDA217160LE-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
#PD4217160G5-50 50 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 60 ns
uPD4217160G5M-50 . S0 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-AB0 60 ns 40 ns 120 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD4217160LG5-A60 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-AB0 80 ns 50 ns
uPD4217160LG5M-A60 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (reverse pinouts)
GEM-A70 70 ns 45 ns
G5M-AB0 80 ns 50 ns
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Ordering Information, xPD42S17160 (+ 5-voit power; 2048 refresh cycles; self-refresh mode)

RAS Access Fast-Pageé Battery Backup
PartNumber Time (max) Cycle (max) Current (max) Package
pPD42S17160LE-50 ) 50 ns ‘35 ns 300 uA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70ns 45 ns
LE-80 80 ns 80 ns
HPD42S17160G5-50 50 ns 385 ns 300 uA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70ns 45 ns
G5-80 80 ns 50 ns ‘
pPD42S17160G5M-50 ' 80 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, xPD42S17160L (+ 3.3-volt power; 2048 refresh cycles; self-refresh mode) -

AAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Paelmgo
HPD42S17160LLE-A60 60 ns 40 ns 120 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns ) ’
LE-A80 80 ns 50 ns )
uPD42517160LGS5-A60 60 ns 40 ns 120 uA 50/44-pin plastic TSOP (normal pinouts)
GS-A70 70 ns 45 ns
G5-A80 80 ns 50 ns : )
uPD42817160LGSM-A60 60 ns 40 ns 120 pA 50/44:pin plastic TSOP-({reverse pincuts)
Q5M-A70 70 ns 45 ns :
G5M-A80 80 ns 50 ns
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Ordering Information, yPD4218160 (+ 5-volt power; 1024 refresh cycles)

RAS Access Fast-Page - Battery Backup
Part Number Time (max) Cycle {max) Current (max) Package
uPD4218160LE-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
(PD4218160G5-50 50 ns 35 ns 250 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
HPD4218160GSM-50 - 50 ns 35 ns 260 yA 50/44-pin plastic TSOP (reverse pinouts)
G5M-60 60 ns 40 ns
GSM-70 70 ns 45 ns
GSM-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
HPDA4218160LLE-A60 60ns 40 ns 110 A 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD4218160LG5-AB0 60 ns 40 ns 110 pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70ns 45 ns v
G5-A80 80 ns 80 ns
HPD4218160LG5M-AS0 60 ns 40 ns 110 A 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-AB0 80 ns 50 ns
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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
1#PD42S18160LE-50 50 ns 35 ns 250 pA 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
pPD42518160G5-50 50 ns 35 ns 250 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
1PD42S18160G5M-50 80 ns 35ns 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, uPD42518160L (+ 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
1PD42S18160LLE-AB0 60 ns 40 ns 110 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPDA42S18160LG5-A60 60 ns 40 ns 110 A 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 45 ns
G5-ABO 80 ns 50 ns
HPD42S18160LGEM-AG0 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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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
8:3-volt devices 0Sto+ 46V Input capacitance Cy 5 pF Addresses
Operating temperature, Topg 0 to +70°C Ca 7 pF LCAS, UCAS, WE, OF, FAS
Storage temperature, Tgg -85 to +125°C Inputioutput Co 7 PpF 1Oy - O
Short-circuit output current, log S50mA capacitance
Power dissipation, Pp 10w

Exposure to Absolute Maximum Ratings for extended periods may
affoct device reliability; exceeding the ratings could cause psrma-
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 2.4 Vee + 1.0 2.0 Voo + 0.3 v
Input voltage, low ViL -1.0 08 -0.3 0.8 v
Supply voltage Vee 4.5 5.0 55 3.0 3.3 3.6 A
Ambient temperature Ta 0 70 0 70 °c

Self-Refresh Current; 42S1x Devices
Ta = Oto +70°C; Voo = +5V £10% or +3.3V =03V

Symbol 5-Voit Devices 3.3-Volt Devices Conditions

loc7 200 pA max 80 pA max IO pins: Viy = Vg -0.2V; V) < 0.2V or
open. Other input pins: V|§ = Voo -0.2V; Vy_
= 0.2V or open; tgag = 100 ps

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

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcc2 20 mA RAS = CAS 2 Vjy (min); lo = OmA
400 HA RAS = CAS 2 Vgg-02V;lp = OmA
Input leakage current iy -10 10 HA Vin = 0V to Vgg; all other pins not under test = 0V
Output leakage current loqy -10 10 HA Doy disabled; Voyt = 0V to Voo
Output voitage, low VoL 0.4 v lop = 42mA
Output voltage, high VoH 2.4 v loH = -5 mMA

11
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DC Characteristics; 3.3-Volt Devices
Ta = Oto +70°C; Vg = +33V 0.3V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcc2 . 20 mA RAS = CAS = Vi (min); lp = 0mA
400 uA RAS = CAS = Vgg-02V;lp= OmA
Input leakage current Iy -10 10 HA Viy = 0V to Vg all other pins not under test = 0V
Qutput leakage current low -10 10 uA Doyt disabled; Voyr = 0V to Veg
Output voltage, low VoL 0.4 v loL = 20 mA
Output voltage, high Vou 24 v loH = -20mA

DC Current Requirements; 5-Volt Devices

Parameter Symbol -50 -60 -70 -80 Unit Test Conditions

Operating current lces . .
421642516 110 100 90 80 mA  RAS, CAS cycling; tae = tae (min); lo = 0 mA
4217/42817 130 120 110 100 mA
4218/42518 170 160 150 140 mA

Refresh current (RAS only lcca

refresh) . .
4216/42516 110 100 90 80 mA  RAS cycling; CAS = Vyy (min); tpé = tpe

(min); lo = 0 mA

4217/42517 130 120 110 100 mA
4218/42518 170 160 150 140 mA

Operating current (Fast- lccs

page mode) .
4216/42S16 100 90 80 70 mA TAS cycling; FAS < V) {max); tg = tpg (min);
4217/42817 100 90 80 70 mA lo = 0mA
4218/42518 100 20 80 70 mA

Refresh current (CAS lces

before RAS refresh)
4216/42516 110 100 90 80 mA  FEAS cycling; tge = tac (min); lg = 0 mA
4217/42517 130 120 110 100 mA
4218/42518 170 160 150 140 mA

Standby: RAS 2 Vgc - 02V,

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

(Standby with CAS Vee 02V < Vi = Vi (max);

before RAS refresh) thas = 300 ns taas = 1 ps WE, OF: V);; Address: dont care; Qutput: open
425816 350 500 MA CAS before RAS refresh: 4096 cycles, 256 ms
42817 300 400 A CAS before RAS refresh: 2048 cycles, 256 ms
42318 250 300 HA CAS before RAS refresh: 1024 cycles, 256 ms

12
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DC Current Requirements; 3.3-Volt Devices

Parameter Symbol -A60 -A70 -ABO Unit Test Conditions

Operating current leet )
4216/42816 | R 90 80 70 mA  RAS, CAS cycling; tae = tae (min); lo = 0 mA
21742817 110 100 % mA ‘
4218/42518 150 140 130 mA

Refresh current fAS only  Igca

refresh) .
4216/42816 90 80 70 mA RAS cycling; CAS = V) (min); tge = tre (min);
4217/42817 110 100 % ma 0= O0mA
4218/42518 150 140 130 mA

Operating current (Fast- leca

page mode)
4216/42516 o 80 70 60 mA  CAS cycling; RAS < V) (max); tpe = tpg (min);
4217/42917 80 70 60 ma lo=0mA
4218/42518 80 70 60 mA

Refresh current (CAS lees

before RAS refresh) . N
4216/42816 ’ 90 80 70 mA RAS cyoling; tag = trg (min); lo = 0 mA )
4217/42817 110 100 20 mA
4218/42518 150 140 130 mA

Standby: RAS = Ve - 02V

Battery backup current lece RAS, CAS: 0V < Vv <02V,

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

before RAS refresh) thas = 300 ns thas < 1p8 WE, OE: Viy; Address: don't care; Output: open
42816 140 140 HA CAS before RAS refresh: 4096 cycles, 256 ms
42817 120 120 HA CAS before RAS refresh: 2048 cycles, 256 ms

42818 110 110 HA CAS before RAS refresh: 1024 cycles, 256 ms
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AC Characteristics
Tp = Oto +70°C; Vo = +5.0 V £10% (-50, -60, -70, -80) or +3.3 V +0.3 V (-A60, -A70, -A80)

-50 -60, -A60 =70, -A70 -80, -A80
Parameter Symbol Min  Max Min  Max Min Max Min Max Unit Test Conditions
Access time from column 7YY 25 30 35 40 ns  (Notes 7, 8)
address
Access time from CAS tace 30 35 40 45 ns  (Note?)
precharge (rising edge)
Column address setup tasc 0 0 0 0 ns
time
Row address setup time tasr 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)
{falling edge) ’
Column address hold toaH 13 15 15 15 ns
time
CAS pulse width tcas 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 self-  tcus -50 -50 ~50 -50 ns {Note 16)
refresh mode) )
CAS to output In low-Z toLz 0 0 0 0 ns (Note 7)
Fast-page CAS precharge tcp 8 10 10 10 ns
time
CAS precharge time topn 8 10 10 10 ns
Fast-page CAS precharge  icpwD 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 tcsH 50 60 70 80 ns
CAS setup time for CAS tosh - 5 5 5 5 ns
before RAS refresh cycle
CAS to WE delay tcwp 33 38 43 45 ns  (Note 15)
Write command towr 13 15 15 15 ns
referenced to CAS lead
time
Data-in hold time tph 10 10 15 15 ns (Note 13)
Date-in setup time tps 0 ] 0 0 ns (Note 13)
Masked write hold time tMRH 0 [+] 0 0 ns
referenced to RAS
Access time from OF toEA 13 15 18 20 ns  (Notes 3, 4,7, 8)
OE data delay time toED 10 13 15 15 ns
OE command hold time toEH 0 0 0 0 ns
OE to RAS inactlve setup  topg 0 0 0 0 ns
time
Qutput turnoff deley from  togz 0 10 0 13 [¢] 15 0 15 ns  (Note 9)
OE
14
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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 TestConditions
Output disable from CAS  topf 0 10 ] 13 ] 15 0 15 ns  (Note9)
high :
OE to output in low-Z torLz 0 0 ] 0 ns  (Note7)
Fast-page read or write tpe 35 40 45 50 ns {Note 6)
cycle time
Fast-page read-modify- tpRWC 80 85 90 100 ns (Note 6)
write cycle time with
extended data output
Access time from RAS trac 50 €0 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 50 10000 60 10,000 70 10000 80 10000 ns
Fast-page RAS pulse trasP 80 125,000 60 125,000 70 125,000 80 125,000 ns
width
RAS pulse width (CBR trass 100 100 100 100 Hs (Note 16)
self-refresh mode)
Random read or write tpe o0 110 130 150 ns {Note 6}
cycle time
RAS to CAS delay time tred 18 32 20 45 20 50 25 60 ns (Note 8)
Read command hold time  tpel 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

42817 256 256 256 256 ms

42518 256 256 256 256 ms
RAS hold time referenced  tgHcp 30 35 40 45 ns
to CAS precharge
RAS precharge time tap 30 40 50 60 ns
RAS precharge CAS hold  tppe 5 5 5 8 ns
time
RAS precharge time trps 90 110 130 150 ns  (Note 16)
(CBR self-refresh mods)
Read command hold time  tppy 0 0 o [+] ns  (Note 11)
referenced to RAS
RAS hold time tRSH 13 15 18 20 ns
Read-modify-write cycle tawe 140 160 180 200 ns (Note 6)
time

15
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N E C ELECTRONICS INC
pPD421x160/L, 42S 1x160/L

GLE D NN bLu2?525 0034049 405 EENECE

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 trwo 70 83 95 105 ns  (Note 15)
Write command tRwi 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 twecH 8 10 10 15 ns (Note 12)
time
Write command setup twecs 0 0 0 0 ns (Note 14)
time ’ }
Write command pulse twp 8 10 10 15 ns (Note 12)
width -
Notes:
(1) All voltages are referenced to GND. (9) tofr (max) and topz (max) define the time at which the outputs
{2) Aninitial pause of 100 us is required after power-up, followed by become open-circuit and are not referenced to Vo of Vo.

eight refresh cycles (RAS only or CBR) before proper device
operation is achieved.

lec1s locar locas and lggs depend on output loading and cycle
rates. Specified values are obtained with the output open. Igga
is measured assuming that all column address inputs are held at
sither a high level or a low level during RAS-only refresh cycles.
lccs is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

3

-

4) Ac measurements assume tt = 5ns.

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

(6) 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.

(7} Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF.
8 taep = trop (mex) and tgap < trap (Max), access time Is
defined by taac (max).

ftacp = trep (Max), access time is defined by teac (max).
 thap = trap (max), access time is defined by ta s (max).

16
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(10) The tgrp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

(11) Either tgrH or trcH Mmust be satisfied for a read cycle.

(12) Parameter typ is applicable for a late write cycle. For early write
cycles, tygy must be met.

(13) These parameters are referenced to the' leading edge 6f CAS in
early write cycles and to the leading edge of WE in late write or
read-modify-write cycles.

" (14) K twes = twgs (min), the cycle is an early write cycle and the

data |/O pins will remain open-circuit throughoutthe entire cycle.

(15 K tewp = 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.

(16) Parameter is applicable only to self-refresh versions.

(17) With burst CBR, RAS only, or external %—/CAS, all addresses
must be refreshed before entering self-refresh mode and after
exiting.
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NI\ pPD421x160/L, 425 1x160/L

Timing Waveforms

Word Read Cycle
tRc
tRAS le——t pp—>
= N .
< |
< tRCD - tRSH~ il tcRp
tCRP [€> tcas
=__/ A i
tcsH >
tRCD ’ < tRSH >
tCRP (<> « tcas > < »| tCRP
=__/ Y i
«<———1tRAD tRAL- >
‘{\SH <> [<—tRAH [€—tASC—>  [<tCAH>
S S 1, N
K K 7
, >~ tRCH
l«—tncs-> <—m|=:H—>
= LT AN
—
tOEA—>]
o \ '
< tcAC : > tOFF
< tRAC > tOEZ >
1014018 High impedance ‘ @ll Data Ouipat §$_____
L—) toiz
| e—————toLz ——>
B3YL-7467B
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pPD421x160/L., 42S 1x160/L N ﬂ U

Timing Waveforms (cont)

Byte Read Cycle
trRG >
tRAS le——tRpP—>]
y Zz \
RAS \( 7 | N
1csH A'I
€ tRCD >l tRSH— > < tCRP

V01~ VOg High impedance
e tCAC————> |<——> 1OFF
R tRAC tOEZ >
High Impedance | 3
10g-¥Org - Pamops  ———
I
etz —
" Note:
[1] Nonactive CAS = V)4, —
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Timing Waveforms (cont)

Word Early-Write Cycle
< tAc
tRas fe—tRp—>|
—_ 3
RAS
N , ,J i
tCsH ri
< tRCD - tRSH
tCRP [ - tCAS: e LCRP —
—_ y ‘4
X 2
a3 | tCSH >
tRCD « tASH
tCRP [ tCAS > [e—tCRP —>|
— Y 3 4
LoAS __/ \\( 7/ /
[<——tRAD
tASR [« tRAH tasC
Address m Row b
I towL: !
tRWL-

= /11N

\
Data Input
K 7

Note:
[1] OE = don't care.

KVL-76678
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N E C ELECTRONICS INC L1E D EM Lu27525 0034053 936 EENECE

pPDA421x160/L, 42 1x160/L NEC

Timing Waveforms (cont)

Byte Early-Write Cycle

tRAs <—tRP—>|

tWeS [¢——>  [e—tweH—>

Notes:
[1] Nonactive GAS =V,

[2} OE = don't care.

83Y1-74808
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Timing Waveforms (cont)

Word Late-Write Cycle

< ~—tRC >

a3 tRAS > tRp—>
-
RS N N

K A
- tosH »|
€ taco 03 tRSH >

le———————toAg ————> ) > tCAP

=T /7

tRCD n RSH >
tcnpl<-> [t CA§ ——————> < »{ tCRP
P p 4
oxs A\ '
tRAD > tRAL »

tasR <—tRAH <—gsc—>, I<-tcAH-> s

[ toWL—>

o [ee—— RN — ] -
[—— tyyp——

S S I,
S I

l«——LtOED e—1iDg—| [E———tpH——

il
-l
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uPDA421x160/L, 428 1x160/L NEG

Timing Waveforms (cont)

Byte Late-Write Cycle
tre >
tRAS > [€«—tRp——>
\ / \
RAS K 2
< tesu >i
tRCD € tRSH - > < {CRP
toRp < tcas >
e \ Y.
K Z
teRP I<——->m|n|-|
N !S
l
[€————tRAD ty tRAL:
tASR (€ [e—tRAH—> tAsc(—>| I<—tc~.|-——->
\ e v ee et eeeeeeeeeeee
S, S
K 2000w A0 XXX XX XX XXX XXX XX XX
< tRWL I
<———tcw|_———>|

> al

S S /I
= 7////////////////4 KUY

Iq—toeo <—tns—>| I(————tm.q———>

oo TR —

Nole:
{1] Nonactive CAS = Vi34,

BI1L74818
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Timing Waveforms (cont)

s N " ', tW——->\_
DA L
:cnp'e» < tcas > L >{ tchP
ws ]\\ .
< — I N tosH o >
!cnpi(—) tcas > »| tcRP
55 \\ /]
/ tmie» H.j'aé‘s‘i <-toan>]
saies /) S ,?(7//////////////////////////////////
e i
= /T | N i
I i
Kz
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Timing Waveforms (cont)

Byle Read-Modify-Write Cycle
< tRwC
tRag —>| [€—tRp—>
— —
RAS \ / A\
A 7
< tCcsH ‘i
l&————tRCD ‘ tRSH >
torp < teas tcap

tcnp|<-> ‘ I‘—’ MRH

| ‘ tAwD (—tWL—’l .

el we— o
. 7/////////////L E— Vrmmm

= l////////l/////////////l////)( I/f |

IIO1-II03{
|

€
g

[1] Nonactive CAS = V),
83IYL-79068
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N E C ELECTRONICS INC LLE D WH bLu27525 0034058 418 EENECE
NIDN» pPD421x160/L, 425 1x160/L.

Timing Waveforms (cont)

Word Fast-Page Read Cycle
< trasp .
le————tRHCP ———> RP
AAS ' St JZ \

' |<— tpg ~————> |«— tRSH —

.. tcrp [<— tRecD—>{<-tCAS tcp —>{ [«—lcas «—tcp —» [<—tcas ‘<——> tcrp
. : Y Y ' \

R re— tRSH —>

tcRP > K——.tRCD'—'—><-tCAS—> l€—top —>| [«—tcAS —> [€—1CP —> |«—ICAS le—>{tCRP
4 4 A Y ) .
s N \ N /

£
v
5

tcAH tAsC || tcaH ' i .
tASR tASC->| |e-(e—> > —> tAsc » [———{tCAH
Row

) ) 4 y ) \
- o = o W
e KR ]

N7
L—lM-I—b |<———1AA—>

le——— tACP ——> | ———— tAGP ~———————>
[e— tan -> c—tOES —>
" tOEA —> 1OEA € tOEA ] > tRAH
= | Vil NV
ce | / N /
| tcac |
1CAC [«—3 l—tOFF . [« [« tOFF [« tCAC— & tOFF
toiz - ->| <-logz —>»| [«1CiZ torz > | l=toz '<—>toez
A Data Data X f Data
V01 - 018 Output 1 Ouput2 \ WN7P‘__'
le——— tRAG——> ! ->| letoLz
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pPDA421x160/L, 425 1x160/L NNy

Timing Waveforms (cont)

Byle Fast-Page Read Cycle
- tRasP '
e tRHOP———>f L e
— \
s N A N
||< tpc e tRSH —>
tcRppe -<——tncn—r>4-'cns—> le—tcp —» |[«—toas —»] le—tep —>{ [etcas '(—»tcnp
J— 4 y X 4
s/ \ 7 \ ‘ X
tCRP > tMRH

tACH

WE :
L—tM—> I<—I-KM——>
[ t ACP > [ t ACP ~—————rpe]
«———tAA > le—tOES —>|
tOEA tOEA - 1OEA >~ tRRH
_— 4
o i i NV
High Impedance ’
vO1-VOg
t
tGAC > __,I < torF - <G _,I ﬁ—ton-' l&— toAG —>| —->' le— tOFF
toLz —>l -0z - letoLz 0EZ > toz |<—> toez
. Daia Data Deta
¥0g-101g / outp2 tom;mm,,f"_
[€————tRAC ——— —» toz
Note:

{1) Nonactive CAS = V)

83YL-74070
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NEC ELECTRONICS INC LLE D EB Lu27525 0034060 O7b EENECE
>N pPD421x160/L., 42S 1x160/L

Timing Waveforms (cont)

Word Fast-Page Early-Write Cycle

< tRASP > >
\
s N 7N
ii tpc > le— tRSH —>
tcRp le— tRoD—>}e-toas > top —>| |«—tcas le—tcp —> (——QCAS—-)/—FtCRP
N X —
cAS \ L N
\ K 7 S x ,
< tpc [€— IRSH —1
tCRP | le— tRCD—>1<—toAS —> top —>| [«—tCAS —> [«—1CP —>| [« CAS —> teRP
o N ‘ ’
Loas \ 7 Sr JZ \'k 2
tRAD

twes < l——— tRWL——>]

twes - < twes —- ‘(l’
t«

[1] OE =dont care.

83YL-74888
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N E C ELECTRONICS INC BLE D NN bL427?525 00340LY TO2 ENNECE
pPD421x160/L, 42S 1x160/L & § VL ¥4

Timing Waveforms (cont)

Byle Fast-Page Early-Write Cycle

t
tRasP > [ EE
— y ‘"
RAS /] \
k 7
i‘ tpc > lc— tRSH —>
tcRP f— tnco—l—>k— tcAs —> tcp —>| le—tcag —>| top —»| l<—toas —»] teRp
Ucas A N
K 7 X b X .

tcAH tAsSC t |
tasmr tasc > re ! < CAR tASC [ < teAH

D 1) T 1 M 111 = 1

< | towL ! L<—u—tcm—>| Hﬂ—tcm.—>|

twes > <|— tRWL—>]
twes > e twes > e
< tWCH > [ty CH —> I(—lwcH
le———— twp——> twp—> le— twp:

VO1-VOg

H | toH D5 |« ‘I‘—"'DH tDs<—>”<-—>tm-|

\
Data Input Data Input L Data Input

[1] Nonactive CAS = Vi,
[2) OF = don' care.

#3YL-74808
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Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

tRASP

-

g

¥
g
5
g

=/,

tOED —
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pPD421x160/L., 42S 1x160/L N bc

Timing Waveforms (cont)

Byte Fast-Page Late-Write Cycle

< tRaSP
tesH

RAS

[<— tcRP R tpc tRsH
[€——tRACD —— <€ tcAS—> P> [——1CAS—> Ftcp) e——1tcAS—> |« »|

CAS (1)

I
<— tCRP —
CAS (2) RC f f

BN

|<—
=i || N || el | ey

VO1-/0g

VOg¥018
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Timing Waveforms (cont)
Byte Fast-Page Read/Write Cycle

< tRASP
< tosH > < tRHCP
AAS N
K
|
i: tpRWC
tcrp <— tRCcD——>|e——tcas —>
_ 4
UcAs \ /
X 7
tcRp [e—tcp—>
CAs tRAD
tRAH > —» |<—tcAH
tASR > <—|tA|sc
Address Row °°';'"'"
I |

|
tncsh-»‘ towL > e
p
w////////]] | A
[«—1tAA
->| twp |
<——t|cwo—> ‘
<—|—- tAWD ——> |
OE ‘
|
toEA tps—>| e tOEA
VOH ] |
VoL | Il
Vo4 - ‘ —>‘ toEZ toH
vog | [l
Vv
H om 2
viL
|
<—'Rac l: | H I(——Mw—»l e toFF
tcac toeo teac toEz [«
YOH I | 4 3
Dourn E—
voL
. DOUT1| ‘L |
Vog - torz - ps toz
VO1g tqz—»' ’(—» OH toLz—>|
Vi \
viL. : N 7
B3YL-7000D
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Timing Waveforms (cont)
Word Fast-Page Read-Modify-Write Cycle

< tRaSP
tRP
—
S
N 7 \_
[€— tcrp |<———'Pawc—> tRSH .
) RCD— > €——toas—>{ l€top> («——tcas—>| [€tCPp>»| [e«——tcas—>] [« CHFL
p y— X N A
v J" ! 7 N 7N %
<— tchp < tPRWC— > tRSH .
[€<— tRCD——» <€ tcAsS— > [elcp>»] le——tcas—»| [«top»| [e——toas—> [« itild
X A N 4
i N R 7N [/
L« tRAD —> |<—tcAH
tRAH—> > |<—tcAH —> '<—tcm f N tRAL
tasR->] ~ X tasc tASC T——tASC
mm&! Row Col1 Col 2 Coln
<—I—|Inwo—>| <———|-|—-tcpwo—> <——utcpwo-————> J——»l—tmm_
tRcs I(— tow > < towu> < towL— L—
—7 Y \ Y N
WE
M yc_ S<___ N
twp, twp| twp
l«—towD — <—tCWD 3 [ €«—toWD—>
Wike-portit € tawD—> | :Awo—> H :AWD——>
not shown | | Ros Iril Res
«< »— taa — tAA — taA
toea <> 10EA < toea
% \s \s N
7 N
[«—1tRaC > toED [<tacp > toED [<—tacP toeD
tcaG tcac tcac
=]
Y01 - ¥O1g ‘oLz
toLz—>
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NN pPDA21x160/L, 425 1x160/L

Timing Waveforms (cont)

Byte Fasi-Page Read-Modify-Write Cycle

tRp
-« tRasP >
_— \ tesH >
RAS St 7Z
—»‘ l€—toRp | tpg > < 1RSH >
| tCRP
[ € tRCD —— > 1€ tCAS——>! (€ iCP> (€ ICAS——>| [« ICPI»| €«——1CAS | I {
p X N v
vors ¥ N AR 7N %
tMAH
—>I H€— tcAP — |<—

tRAH -> |<— tcaH > I<~ tcaH | tRAL >

tasr <|— —> <‘—tASC tasc > l tAsC
s N T s
Addi Ro Col 1 Col2 Coln))
ross XX Fov X % N
|| RWD—> A!cr’wn—lv - tCPWD—> tRWL
tncs—»i |<— tow> & tow> [« towL—> |<—
_ ' \ \ I \ '
WE
M S<_ S&__v‘z &j
twp twp twp
| «— towp—>] E— WD —> €| —tecwD—> | .
f - ’ tawp tawp [€——— tAWD ——>
w function )Il—t <—>||—t
not | ACS | RCS
taa |<—>— tAA l(———»— taa
<—>— tOEA I 1OEA <>— tOEA
a5 \ - \ \ ¢
OE
= ]
YOoH- iy
vos- | Yo~ (.
Vog | Vi~
vi-
l(-——tmc%)
tcac 3
; Vor=
Yoi-
VOg- toLz >
VO1g toz _,I
Vi~
Vi~
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Read Cycle)

< tRC 1 tRC >
< tRaS [~ tRrp > tRAP -
e———tAg—————>] tras >
— X 2 R
RAS
N Y \ _ N
| tRSH >
tCRP €———tAcD—> l«——tCHR |t t CRP 2]
— )
UCAS \\
K
<€ tRSH >
tcap taco > [<——1CHR le——— tCRP———>
RN X 4
[cAs \\
X
t
tASR L < H:

/. S % coe EWI{Q{///////////// S
®= I R

taa

e——tOEA—>

= /1IN Vi

< tcac———>| l<— tOFF —>
le—to z—> 3 toez
tRAC
Input/ 7 r Data Output li
Output High Impedance jmc " 7
towz
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Timing Waveforms (cont)
Hidden-Refresh Cycle (Word Write Cycle)

tRC

e tRAG e tRP > tRP >~
[e——————tAR————> a3 tRAS |
—— \
RAS \
S( 7 S(
tcrp tRcD > [<———1CHR [€———tCAP—>
JR— p A
oS AN
5

tcrp < tRCD > [ €——ICHR—— > [«——tCRP—>

7ZL

Sl Y

< | tWCH ——

twp——>

///////////////b: T
/////////////////X o —%///////////////////////////////
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Timing Waveforms (cont)
Hidden-Refresh Cycle (Byte Write Cycle)

<« tho— tRC- >
[f€¢——tRAS tRP > . tRP > .
| €—————tpAg —————> ‘ &——tm—lﬂ_}
— X :
e X C N
(‘HSH
tcrp > e tRCD——> [«——1CHR j€e———tCRP——>|
s Y \ )
NY JZ
tCRP —1

X

1”1

e

oo W////////////////////////////X

twp ————>

! T
RS

S, SRS ‘;K////////////////////////////@m
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Timing Waveforms (cont)

v X7
=7 X
e 77K nwﬁ%/////////////////////////////////////////»«/4/4m

- tRc
tap —>] | tRA > ﬁtm—)
—_— 3
RAS
___/ St v \_
tR

= j‘:\r T
wws L ITTTTLLLLLLLLLEETE L LLLETEE LT L LT

{1)  otther UGAS or LGAS input Is held
low bafore RAS transitions low, the
on-chip CBR refresh circutt Is enablad

B3RD-7476B
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Timing Waveforms (cont)

CBR Self-Refresh Cycle

€ tRASS | APS’ >
U 2 \ 3
RS _/ K —45 7 \_

[€&——— tRPC —>
tCPN—>] { 1CSR P tcus
cas } £ J
7
1OFF
T ———=—
S3V1-6088
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