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NEC Electronics Inc.

N E C ELECTRONICS INC

Description

The devices listed below are fast-page dynamic RAMs
organized as 1M words by 18 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.

uPD Power Self-Refresh Refresh Cycles
4216180 +5V - 4096 in 64 ms
180L +33V —
42516180 +5V v 4096 in 256 ms
180L +33V v
4217180 +5V - 2048 in 32 ms
180l +33V -
42817180 +5V v 2048 in 2566 ms
180L +33V Y
4218180 +5V - 1024 in 16 ms
180L +33V —
42518180 +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 /O pins are controlled by UCAS and
LCAS independent of BAS. 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 - Ay1 will refresh all memory locations. Bits Ag - Ay
are used for row and refresh addresses, Ag - A7 for
column addresses.

60188
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(x=6,7,8)
1,048,576 x 18-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 - Ao will refresh all memory locations. Bits Ag - A
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 A - 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 pA (+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 lgce 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

O 1,048,576 by 18-bit organization

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

Low-power operation

Byte read/write contro! 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

Ooo0oocoogooDoooao
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N E C ELECTRONICS INC BIE D WE bLu27525 0034073 724 EENECE

pPDA421x180/L , 42S1x180/L NI
Pin Identification Pin Configurations
Name Function . -
42-Pin Plastic SOJ
Ag-Aqq Address inputs
fO4 - 1/Oqg Data inputs and outputs . rPD4216/425186, 4217/42517, 4218/42518
LCAS, UCAS Column address strobes o vee 1 - 421 GND
— - voq 02 41 Vogg
OE Output enable Voo 3 - 40 [0 Vo7
RAS Row address strobe voa 4 39 vo1g
— N i o7 m ¥ 1 38 1 V045
WE Write enable veo O 6 a7h ano
GND Ground ) vos [} 7 36 1 vOqa
Veo +5-volt or +3.3-volt power supply Vog ] 8 35 [ ¥013
N vo7}8 3% P Vo2
NC No cohnection vog o 10 3 [1v04q
VOg ] 11 a2 [ ¥0q9
NC [} 12 a1 LCAS
WE [} 13 30 [ ucas
RAS ] 14 291 O
*A11 15 28 {J Ag
*Aq9 O 16 270 Ag
A 17 26 0 Ay
A8 250 Ag
A T] 18 241 Ag
Az 20 23D A
vec O 2 22 |3 GND
* Pin 15 Is NC for 4217/42817, 4218/42518
Pin 16 Is NC for 4218/42S18.
SIFMBIEAA
2
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HPD421x180/L, 4251x180/L

Pin Configurations (cont)

50/44-Pin Plastic TSOP (Normal Pinouts)

50/44-Pin Plastic TSOP (Reverse Pinouts)
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uPD4216/42516, 4217/42517, 4218/42518 1PD4A216/42516, 4217/42517, 4218/42518
voc 1o N/  s0[0 GND GND (11 O ©°%p vee
voq [} 2 497 VO4g vo4g O 2 49 [ VO,
vop O3 48 [1 v0q7 V017 O3 487 V0o
vog [} 4 470 VO4¢ Vo1g T} 4 470 voz
Vo4 15 46 [0 V015 ¥o1s O 5 461 vos
Ve 06 451 GND GND [] 8 a5 1 Voo
vos O 7 441 v0q4 o014 07 4411 vos
Vog [} 8 430 V043 VO3 08 430 vog
vor O 9 421 voqp vog2 O o a2 1oy
vog (] 10 41 [0 vOqq vo4q O 10 411 vog
vog O 11 40 V010 YO0 O 11 40 [] VOq

-7JF ~7KF
NC [ 15 36 NC NG O 15 3] NC
NC [ 16 as [ LCAS LCAS [] 18 Y m
WE ] 17 34 |1 UCAS UCAS ({17 P WE
RAS [] 18 33 G OE 18 331 RAS

*Aqq 119 323 ag Ag 19 32 A

*Ay0 O 20 313 Ag Ag 20 310 A"
Ay O 21 300 a7 Ay 021 30 Ag
A Q22 20 Ag Ag Q 22 297 Aq
Ap {23 280 A Ag []2a 283 Az
Az O 24 20 Ay A4 O] 24 7P a3
Ve O 25 026 {1 GND GND O 25 O 28 |1 Voo
* Pin 19 Is NC for 4217/42517, 4218/42518 *Pin 32 Is NC for 4217/42817, 4218/42518
Pin 20 Is NC for 4218/42818. . Pin 31 Is NC for 4218/42518.
Suffix =7.F in the package Identifier Suffix =7KF In the package identtfler
denotes normal pinout sequence. denctes roverse pinout sequence.
SIFM-BE20A
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N E € ELECTRONICS INC LLE D WHW bLu2?525 0034075 577 EENECE
pPDA421x180/L, 42S1x180/L NEG

Block Diagram

RAS—™>1  Ras clock > Casclock
Generator G > _
WE Ciock
LCAS 2 Generator
ucas CAS Before RAS WE T
OE Clock \
intamal Refresh o 3 Generator
Clock Datadn
Buffer
¢ V01
Data VO Bus
nefrm xdmss - L Vo1
r Data-out
Column Decoder
Sense Amplifier T
5 £
P NE Y
g p g Memory Array
=
A —> §
A —>]
Now: 4216/42516: Ag-A1q
4217/42517: Ag-Aq1Q
4218/42518; Ag-Ag
#83CL-D8648
Truth Table v
Function RAS LCAS UCAS WE OE 1/04 - 1/0g 1/04q - /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-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.

4

Powered by ICminer.com Electronic-Library Service CopyRight 2003
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IN LN pPD421x180/L, 42S1x180/L

Ordering Information, xPD4216180 (+ 5-volt power; 4096 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD4216180LE-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
1PD4216180G5-50 60 ns 35 ns 350 pA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
Gb5-70 70 ns 45 ns
G5-80 80 ns 50 ns
HPD4216180G5M-50 50 ns 35 ns 350 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, pPD4216180L (+ 3.3-volt power; 4096 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
1PD4216180LLE-A60 €0 ns 40 ns 140 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
pPD4216180LGS-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP {(normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
1PD4216180LG5M-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 80 ns
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pPD421x180/L., 42S1x180/L N b‘c

Ordering Information, uPD42S16180 (+ 5-volt power; 4096 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD42S16180LE-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
HPD42516180G5-50 : 50 ns 35 ns 350 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
HPD42516180GSM-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, ysPD42S16180L (+ 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
pPD42516180LLE-AB0 60 ns 40 ns 140 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
uPD42316180L.G5-A60 60 ns 40 ns 140 pA 50/44-pin plastic TSOP {(normal pinouts)
G5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
pPD42516180LG5M-AB0 60 ns 40 ns 140 pA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 80 ns

6
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Ordering Information, yPD4217180 (+ 5-volt power; 2048 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPD4217180LE-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
pPD4217180G5-50 50 ns 35 ns 300 uA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
6570 70 ns 45 ns
G5-80 80 ns 50 ns
HPD4217180G5M-50 50 ns 35ns 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, uPD4217180L (+ 3.3-volt power; 2048 refresh cycles)

RAS Access Fast-Page . Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD4A217180LLE-ABD 60 ns 40 ns 120 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
1PD4217180L.GS-A60 60 ns 40 ns 120 uA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70ns ' 45 ns
G5-AB0 80 ns 50 ns
pPD4217180LGSM-A60 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (reverse pinouts)
GSM-A70 70 ns 45 ns
G5M-ABO 80 ns 50 ns
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Ordering Information, xPD42S17180 (+ 5-volt power; 2048 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time {max) Cycle (max) Current (max) Package
HPD42517180LE-50 50 ns 35 ns 300 A 42-pin plastic SOJ
LE-60 60 ns 40 ns
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
1PD42517180G5-50 50 ns 35 ns 300 pA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70ns 45 ns
G5-80 80 ns 50 ns
1PD42517180G5M-50 50 ns 35ns 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, uPD42517180L (+ 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
uPD42S17180LLE-A60 60 ns 40 ns 120 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
uPD42517180LG5-AE0 60 ns 40 ns 120 pA 50/44-pin plastic TSOP (normal pinouts)
G5-A70 70 ns 4508
G5-A80 80 ns 50 ns
1PD42517180LGSM-AE0 €0 ns 40 ns 120 uA 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, pPD4218180 (+ 5-volt power; 1024 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
uPD4218180LE-50 S0ns 35 ns 250 pA 42-pin plastic SOJ
LE-80 80 ns 40 ns
LE-70 70ns 45 ns
LE-80 80 ns 50 ns
1PD4218180G5-50 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
HPD4218180G5M-50 50 ns 35 ns 250 pA 50/44-pin plastic TSOP (reverse pinouts)
GS5M-60 60 ns 40 ns
GSM-70 70 ns 45 ns
G5M-80 80 ns 50 ns

Ordering Information, uPD4218180L (+ 3.3-volt power; 1024 refresh cycles)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
UPD4218180LLE-AB0 60 ns 40 ns 110 yA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
HPD4218180LG5-A60 60 ns 40 ns 110 A 50/44-pin plastic TSOP (normal pinouts)
GS5-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
pPD4218180LG5M-A60 60 ns 40 ns 110 A 50/44-pin plastic TSOP (reverse pinouts)
GEM-A70 70 ns 45 ns
GEM-AB0 80 ns 50 ns
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Ordering Information, yPD42S18180 (+ 5-volt power; 1024 refresh cycles; self-refresh mode)

RAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
LPD42S18180LE-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
HPD42518180G5-50 50 ns 35ns 250 pA 50/44-pin plastic TSOP (normal pinouts)
G5-60 60 ns 40 ns
G5-70 70ns 45 ns
G5-80 80 ns 60 ns
pPD42518180G5M-50 50 ns 35 ns 250 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, pPD42S18180L (+ 3.3-volt power; 1024 refresh cycles; self-refresh mode)

HAS Access Fast-Page Battery Backup
Part Number Time (max) Cycle (max) Current (max) Package
HPD42S18180LLE-A60 60 ns 40 ns 110 pA 42-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
pPD42S18180LGS5-A60 60 ns 40 ns 110 pA 50/44-pin plastic TSOP (normal pinouts)
GB-A70 70 ns 45 ns
G5-A80 80 ns 50 ns
uPD42518180LG5SM-A60 60 ns 40 ns 110 uA 50/44-pin plastic TSOP (reverse pinouts)
G5M-A70 70 ns 45 ns
G5M-A80 80 ns 50 ns

10
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Absolute Maximum Ratings Capacitance
Ta= 25°C;f=1 MH_z

Voltage on any pin relative to GND

S-volt devices ~10to+70V Parameter Symbol Max Unit Pins Under Test
3.3-volt devices 05t + 46V Input capacitance Cjy 5 pF Addresses
Operating temperature, Topp 0 to +70°C Co 7 pF LCAS, UCAS, WE, OF, RAS
Storage temperature, Tgra -85 to +125°C Inputioutput o 7 pF 1/Oq- 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 shouid 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 Maix Min Typ Max Unit
Input voltage, high ViH 24 Veg + 1.0 2.0 Voo + 0.3 v
Input voltage, low Vi -1.0 08 -0.3 0.8 Vi
Supply voltage Vee 45 5.0 55 3.0 3.3 3.6 v

Ambient temperature Ta [+] 70 [ 70 . °C

Self-Refresh Current; 425 1x Devices
Ta= 0t0 +70°C; Vog = +5V =10% or +3.3V 203V

Symbol 5-Voit Devices 3.3-Volt Devices Conditlons

'CCT 200 pA max 80 (A max /O pins: le 2 Vcc -0.2V; VIL s 02Vor
open. Other input pins: Viy 2 Vgg-0.2V; VL
< 0.2V oropen; taag = 100 us -

DC Characteristics; 5-Volt Devices
Ta= 0to +70°C; Voo = +50V *10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lccz 2.0 mA RAS = TAS = Vi (min); lo = OmA
400 WA RAS = CAS = Vg -02V;lp = OmA
Input leakage current hy -10 10 MA ViN = OV to Vgg; all other pins not under test = OV
Output leakage current lo) ~-10 10 HA Doyr disabled; VoyT = 0V to Vge
Output voitage, low VoL 04 v loL = 42mA
Output voltage, high " VoH 24 v loy = ~5mA

1
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pPD421x180/L, 42S1x180/L N bc

DC Characteristics; 3.3-Volt Devices
Ta = 010 +70°C; Vgc = +3.3V 0.3V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcoz 20 mA RAS = CAS 2 Vjy (min); lo = 0 mA
400 uA RAS = TAS = Vg -02V;lg = OmA
input leakage current i -10 10 LA Vin = 0V to Vg all other pins not under test = 0V
Output lsakage current logy -10 10 LA Doy disabled; Voyy = 0Vto Ve
Output voltage, low VoL 0.4 v loL = 20 mA
Output voltage, high VoH 24 v loy = 20 mA

DC Current Requirements; 5-Volt Devices

Parameter Symbol -50 -60 -70 -80 Unit Test Conditions
Operating current lect
4216/42516 120 10 100 90 mA  RAS, CAS cycling; te = tac (min); lo = 0 mA
4217/42817 140 130 120 110 mA
4218/42818 180 180 170 160 mA
Refresh cutrent (FAS only gz
refresh)
4216/42516 120 110 100 90 mA  RAS cycling; CAS = Vi (min); tae = tpe
4217/42517 140 130 120 110 mA (MiMilo=0mA
4218/42518 190 180 170 160 mA
Operating current (Fast- lcca
page mode)
4216/42816 100 90 80 70 mA  TAS cycling; HAS < V) (max); tpg = tpg (min);
4217/42817 100 % 0 70 mA 0=0mA
4218/42S18 100 20 80 70 mA
Refresh current (CAS lccs
before RAS refresh)
4216/42516 120 110 100 90 mA RAS cycling; trg = tpg (Min); g = 0 mA
4217/42817 140 130 120 110 mA
4218/42518 190 180 170 160 mA
Battery backup current lecs Standby: RAS > Vg~ 02V;
(Standby with CAS AAS, CAS: 0V = V). 502V,Vgc-02V =<
before RAS refresh) Vi = Vi (max);
taas = 300 ns thas = 1 us WE, OE: V|y; Address: don't care; Qutput: open
42818 350 500 HA CAS befors FAS refresh: 4096 cycles, 256 ms
42817 300 400 uA CAS before AAS refresh: 2048 cycles, 256 ms
42818 250 300 JA CAS before RAS refresh: 1024 cycles, 256 ms
12
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DC Current Requirements; 3.3-Volt Devices

Parameter Symbol ~-A60 -A70 -AB0 Unit Test Conditions
Operating current lcet
4216/42816 100 90 80 mA RAS, TAS cycling; tre = tpe (Min); lo = 0 mA
4217/4217 120 110 100 mA
4218/42518 170 160 150 mA
Refresh current (RAS only lces
refresh)
4216/42516 100 90 80 mA RAS cycling; CAS 2 Vi (min); tre = tre (min);
4217/42817 120 110 100 mA lo=0mA
4218742818 170 160 150 mA
Operating current (Fast- loca
page mode)
4216/42516 80 70 60 mA  CAS cycling; RAS < V) (max); tpg = tpg (min);
4217/42817 80 70 60 mA o= 0mA
4218/42518 80 70 60 mA
Refresh current (CAS locs
before RAS refresh)
4216/42516 100 90 80 mA RAS cycling; tag = tge (min); lo = O mA
4217/42817 120 110 100 mA
4218/42518 170 160 150 mA
Battery backup current locs Standby: RAS 2 Vg - 02V;
(Standby with CAS RAS, CAS: 0V < V| =02V,Vgc-02V <
before RAS refresh) Vin S _Vip (mex);
tgras = 300 ns thas s 1ps WE, OE: Vyy; 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
42318 110 110 HA CAS before RAS refresh: 1024 cycles, 256 ms

13
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AC Characteristics
Ta = O0to +70°C; Voo = +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  tap 25 30 35 40 ns (Notes 7, 8)
address
Access time from CAS tacp 30 35 40 45 ns {Note 7)
precharge (rising edge)
Column address setup tasc 0 0 0 0 ns
time
Row address setup time tASR 0 0 0 [0} ns
Column address to WE tawD a5 53 : 60 65 ns  (Note 15)
delay time ] )
Access time from CAS teac 13 15 18 20 ns  (Notes 7, 8)
{falling edge) . )
Column address hold tcAH 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- tcys -50 -50 -50 -50 ns {Note 16)
refresh mode)
CAS to output in low-Z tcLz 0 0 [} (o} 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  tcpwp 55 60 €5 70 ns  (Note 14)
to WE delay time
CAS to RAS precharge tonp § 5 5 5 ns  {(Note 10)
time
CAS hold time tcsH 50 60 70 80 ns
CAS setup time for CAS tcsm 5 5 5 5 ns
before RAS refresh cycle
CAS to WE delay tewn 33 38 43 45 ns  (Note 15)
Write command towL 13 15 15 15 ns
referenced to CAS lead
time
Data-in hold time ton 10 10 15 15 ns {Note 13)
Data-in setup time tps 0 0 0 0 ns (Note 13)
Masked write hold time tMRH 0 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 ns
OE to RAS inactive setup  tops 0 0 0 0 ns
time
Output turnoff delay from  togz 0 10 0 13 0 15 (¢} 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 Test Conditions
Output disable from CAS  topp 0 10 o 13 0 15 0 15 ns  (Note9)
high
OE to output in low-Z toLz 0 0 0 0 ns  (Note7)
Fast-page read or write tpc 35 40 45 50 ns (Note 6)
cycle time
Fast-page read-modify- tppwe 80 85 20 100 ns (Note 6)
write cycle time with
extended data output
Access time from RAS trac 50 60 70 80 ns {Notes 7, 8)
RAS to column address thap 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 thas 50 10000 60 10,000 70 10,000 80 10,000 ns
Fast-page RAS pulse tRasp 50 125000 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 90 110 130 150 ns  (Note €)
cycle time '
RAS to CAS delay time trcD 18 32 20 45 20 50 25 60 ns  (Note §)
Read command hold time  tgen 0 0 0 0 ns (Note 11)
referenced to CAS
Read command setup tRcs o 0 0 0 ns
time
Refresh period tREF

4216 84 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  tpucp 30 35 40 45 ns
to CAS precharge
RAS precharge time thp 30 40 50 60 ns
RAS precharge CAS hold  tgpc 5 5 5 5 ns
time
RAS precharge time trps 90 110 130 150 ns (Note 16)
(CBR self-refresh mode)
Read command hold time  tgpy 0 0 0 0 ns (Note 11)
referenced to RAS
RAS hold time tasH 13 15 18 20 ns
Read-modify-write cycle trwe 140 160 180 200 ns (Note 6)
time

15
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LIE D WM bu427525 0034087 219 EENECE

NEw

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 tawD 70 83 95 105 ns  (Note 15)
Write command tRwL 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 tweH 8 10 10 15 ns (Note 12)
time
Write command setup twcs 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.

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

[

leets leoa: lcca and lggs depend on output loading and cycle
rates. Specified 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.
lcc4 is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

(4) Ac measurements assume tT = 5ns.

(5) Viy (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 = 2TTL (-1 mA, +4 mA) loads and 100 pF.
(8) fftgep = tRop (M=) and tpap < tRap (Max), access time is
defined by tgac (max).

if trop = tpep (Max), access time is defined by toac (max).
if taap = trap (max), access time is defined by taa (max).

16
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9 togr (max) and topz (max) define the time at which the outputs
become open-circult and are not referenced to Vo or Vor.

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

(11) Either tgry or trcy must be satisfied for a read cycle.

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

(13) 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.

(14) Ftwcs = twes (min), the cycle is an early write cycle and the
data /O pins will remain open-circuit throughout the 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 RAS/CAS, all addresses
must be refreshed before entering self-refresh mode and after
exiting.




N E ¢ ELECTRONICS INC LIE D WE bL427525 0034088 155 EENECE
NIy pPDA421x180/L, 42S1x180/L

Timing Waveforms

Word Read Cycle
b3 tac
tpas > [€—tpp—>
I Ty
RAS \( 72 A
|
tcsH
3 tRCD > tASH | > terp
teap (<> B ———
4
UCAS 7 } \i / /
tosH ‘ >
tRCD tRSH
tCRP [ | tcAS————————> tcRP
— 4 X 7
=/ \ X 'y
tRAD 1€ tRAL
tASR [« tRAH [<—tasc—>  <tcaH
s X /
S 1 S
7 K
| tRCH
| t<—tncs—> r(—tFIF}H—)
| — Y
A NN
l(—togs-—)
tAA >
\l:'!oml\—>
\ /[
<——————tcAc—-:—> < tOFF
< tRAC - tOEZ ~>
— |
VO1-¥O¢g Hig 7@ Data Output E—
L—> towz
tcz
HIYL-88868
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Timing Waveforms (cont)

Byie Read Cycle
trc >
tRas le«—trRp——>]
\ Y\
mAS N /] \
K Y.
> tesH ‘ >i
tRCD tRSH tCRP
torp '(—) €——————— A —

‘CHP"" -« | tMRH

tRAD tRAL: >
tASR 1€ tRAH HE—tASC—> <tcan

= /11T A
ot
o \. N /
101- VO High '"‘p""’"‘.” - c:—) I<_, —
V010 - VO3 ' "'““"“"“‘“‘;’m ’ L m:::ma _:§_
A

Note:
[1] Nonactive CAS = V)4,

2YL-80688
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Timing Waveforms (cont)

Word Early-Write Cycle
< tRc
tRas > tRP—>
— Y 4 3
RAS
N 7 N
tCsH ri
< tRCD tRSH—
tCRP [ < CAS le— LCRP —»
A
ucas
/ 7\\ !/
| tesH
—tRCD > tASH >

W 9! ! T

[} O = don't care.

83Y1-80678
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Timing Waveforms (cont)

Byte Early-Write Cycle
tAc
tRAS l«—tRp——>]
E—— —
RAS \( zz n
tesH {
tRCD < tRSH > tcap
toRp |<-> < tcas

I<—> tMRH

L]
twcs 4—)‘ ](—twcu—>

tDS > 3 tpH

[1] Nonactive GAS = Vi,
[2] OF = dont care,
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Timing Waveforms (cont)

Word Late-Write Cycle
tRC
tRAS ta tpp—>
— 3
RAS N 7 \_
tosH >i
< tpep > tRSH
tcRP lee——————t CAS ] < tcRe
/ A
L/
tAsH
€—————t A >| tCRP
L/

[t oL ——

le——tRWL————

[ tyyp —>>

= T G

TR LT
[e—1oED '<—!Ds—-> e toH—>
v D V) ———

et
P
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Timing Waveforms (cont)

Byte Late-Write Cycle
t
> thas " %‘—tﬁl"_)'
e h f N
tesH 'i
< tRCD a2 tRSH > < »| tCRP
tORP [ tcas
I 4 ) 4
o/ L {7
tchRP .
E ¥

tASR
e TR

4——'RWL———:H
< towl >
€ twp——>

= LI, LT L

= 7//////////////////( | LT,

ISR D000009990099900000000090.0 0000000000000 0000000000000 00000000
o I‘-‘OED |<—tps—>| I(—lpﬂ————)

|
o o D o

AAAAAAAAAAAAAA

>l

P

Note:

[1] Nonactive CAS = V),

83YL-86708
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Timing Waveforms (cont)

Word Read-Modify-Write Cycle

RAS N ! \_
: tRCD > o tRSH 'i >
!cnp'<—> < tcas > tcRP
| s J )I\\ ’/ /L
: tRCD I B tRSH _ >
tcnpt<—> Y —— »| tCRP
w7 N\ -
| V tAsR|<-> bl m?m‘:;wc: e tCAH—>|
r o /111K “:_)JP@! o LI
S YO PR

tRWD > [€— WP

3|
J
N
\
\
\
N
§
\\
\

AJ////////////////

> tOEA
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Timing Waveforms (cont)

Byte Read-Modify-Write Cycle

< tRCD

mj 1\\ L/

I(—) tMRH

tcrp

le>] |« tRAH

tASR
4 X 4
Address Row
. K A

X
< || tawp > <—tGWL—>‘

« t“ﬁs“_" tRWD i > “"V;:t:ﬁ
w T N VI
I(itm—) tOEA

S

V01-V09{

VO10 - VO18

High Impedance f Data X
'4

Note:
[1] Nonactive CAS = V).
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Timing Waveforms (cont)

Word Fast-Page Read Cycle
< tRASP > .
e taHeP———>| [T
—_— 4 X
s A | 4 N
i‘ tpc > l«— tRSH —>|
tCRP le— tRCD—> e tcas —» [«—tcp —>| j«—tcas le—1tcp —>| [<—tcas l(—»tcnp
4 X 4 \ 4 N 4
s/ N\ J/ \ A
’ tpc [e— tRASH —>
tCRP l€— tRCD —>-{«—~t0AS —> [«—1toPp —> [«—1CAS le—1tCcp —>»| [e—1cAS le—>» toRp
y X s N Y N 4
| cAS \\_ / \ N /
) i—?
‘ tRAD
’ tesH >
| tRAH - tRAL
‘ I(_ tCAH tasc tcaH
| tASR llAsc—> R > - tASCre—> tCAH
4 4 / p /
| D E IR e D
N K R
tRcs tRCs
trcs| l tRCH —> '<— tRCH —>| |<' <> thCH
7/ 4 §
w ///////I11] \_
l(— tAA —> l(—l tAA —»
tace l tacp
le——taA > tOES—>
tOEA 3 tOEA 1OEA > | tRAMH
T 3
o / I

tcac > —LI le- tOFF <—>l ->I e~ tOFF <|—tcAc—> —I->| 1OFF
|
Data

1oLz > l-tOEZ —>] towz toez > ‘ <toLz toez
Y X 4 \
Data -k Data
VO1-¥O18 Oulput} L output2 ¥ Output N
—)‘ toz

le——— tRAC——>]
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N E ¢ ELECTRONICS INC L1E D WE bLu2?7525 0034097 1ba EENECE

puPD421x180/L, 42S1x180/L N bc

Timing Waveforms (cont)

Byte Fast-Page Read Cycle
tragp > .
| —————— tRHCP ———— AP,
_
RAS Sr 7&
fe tpg ' le— tRH —>!
tcRP > [«— tRCD—> 1« 1CAS ] le—1ICP —>»| [«—1cAS [e—1tcp —>| re—tcas tcRP
4 N y— . 4 \
UcAS \ N

_/ \ K JZ S

tCRP ‘I > tMRH

tRAL >
tCAH

tACH

<

[€— tOES —»|
e tOEA > tRRH
5 A‘ &,7,7,7;7,7,7/
High Impedanca ’
VO1- U
110 | tcac J |
tCAC L le- tOFF > < tOFF &~ tCAC ~> le— tOFF
tcLz —»| —>| < 10E7 o> €01z [«—»loEz > toz |<—>toez
¥010- V018 f Data - £ paa X { Data 35___
Output 1) Output2 ¥ Output N Y
tRAC > towz

Note:
[1] Nonactiva CAS = Vi,

B83IYL-8874D
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Iy V)~ pPDA421x180/L, 42S1x180/L.

Timing Waveforms (cont)

Word Fast-Page Early-Write Cycle

IRP,
. =
[
s N N

i‘ tpc > Le— tRSH —>
tcap e— tRCD ——>-r<~ 1CAS —> top —> e—1lcas [€——1tcp —> J€—tCAS —> tcrP
4 X 4 p
K \ 7
tpc e tnsu—-J
. tcRP <——tnch><—tCAs—-> top —»{ [«—tCAS —> (e——1CP —>| | 1CAS —>{ Ftcnp
LOAS X 7 S: JZ Sk V.

tRAH - ’ tRAL ——>]
RAH —>] |<— tean tasc | | tean RAL 1 )
tasr tASG > ‘ tASC fc—> 'cAlﬂ
y l r 2 \
Address Row Column 1 Column 2 Column n
K K N 4
l | ‘CWL_)'| (L'CWL—'—’ ‘(-Iv-l—lCVVL—)I
twes [«—>» <I—tnw1_—>
twes > e twes >
<~ tWCH > He-tyyCH —> tWoH >
[€——twp—>|

‘<—’H*——'>tnu

N\ 4 p
VO1-VO1g Data Input
N7/
Note:
[1] OF = dont care.
837188758
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Timing Waveforms (cont)

Byte Fast-Page Early-Write Cycle

tRP,

Y

< tRasp

33 tpc |le— tRSH —>»]

tCAP[€—> [«—— tRCD—>j«- tCAS | top —»| [«—tcas —> top —>»| [«—toag —| tcrp
— y Y
wcas \\ \ N
. 7 S 2

tRAH -> tRAL
i(_ tCAH | tasc tcaH |

- 3

tASR tlAsc-> > > tASC [ »! | > tCAH
A Y 4 X A
Address Row Column 1 Cotumn 2 1% Columnn
K. X K.

! tcvm.—->| <Ltcwx.—>| <—H—tcm—->|

twes e—> [ tRWL >
twes > e twes - <|—
(<= tywCH - fee-tyWCH —1 e-tweH
tyyp—>| < —typ—> € typ-

(

[1] Nonactive CAS = V)
[2] OE = dont cars.
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Timing Waveforms (cont)
Word Fast-Page Late-Write Cycle

trasP P
< tcsH > ):
T\
RAS Sc , \_
i< tpc > tRSH '
l€—— {ACD — > €—— 1CAS—>| |€iCP> |[€«——tcaS—> |« iCp» [«——ticAS—>] - CRE
J— X — 3
ooRs N 7N 7N 7
« - [ > e IRSH: > .
l€—— tRCD ——> tcas [ top> [«——toas—>| [<tiop»| e——toaAs—> cRe
— p N N 4
e N N 7N //
l&— tcAH
tRAL
tasc
—
0 BB
<-->l— tRCcs tres towiL—=>> l(—

3l
E\

=/,

tOED
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Timing Waveforms {cont)

Byte Fast-Page Late-Write Cycle

tRAsSP
tRP

< tosH

— X

RAS Sc 7Z
[<— tcRP trc
[ €—tRCD— > tcaAs—>
X
CAS(1) _/F %
N

[— tcRP
CAS (2)

[ tRAD
tRAH—>] —» tCAH
!Asn—>| < k— tasc
O s 0 B R
tRcs —>| e towL >

ST

V04+4/0g

¥O10-¥O18
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Timing Waveforms (cont)
Byle Fast-Page Read/Write Cycle

trasp > tRP
— X tcsH < tRHCP >
RAS
\ I
|
i tPRWG — < tRSH >
tchp r—'RCD—><—tCAS—> [e———1tCAS > T {tcrRp
) e ——
o \ 7 1& | /7
K 7 W
toRP
LCAS tRAD
tRAH.—>]
tasn >
Address Row

Ul _L“*| "wp I ‘ |2Ll

tOEA

VOH |
v,
VOq- oL
[{]]
vis
viL
|
l‘—' tRAC l: ‘ l | ‘<—tAOP—>: e toFF
teac tOED tcac 10EZ [«
VOH I | . 4 y
Douthn E—
voL
} Dou-r’l ‘ | ‘
VOqp- torz —>{ «<-tps towz
Vo1 ’ tcLz—)I tDH tCLz—>|
Vi 4
ViL
BAYL-88788
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Timing Waveforms (cont)

Word Fast-Page Read-Modify-Write Cycle

tragp
tRP
< tcsH >
—
RAS N \_
~ 7
—»| |e—tcrp i- tPRWC e tRsH——>
[E—tRCD——>1€——tCAS— > [€ICP> [«——1CAS—>| [€top>»| [e——toas— GHFL
A p A — 4
——— 2
—» [|<—tcRp tPRWC— > l€«——— \ggH————> .
(—tHCD P fCAs—) e tCp > [e——1tCaS— [« iCP»™| (——lGAs—-) itila
R N 7
> |<—th
> |<—tCAH II—tnAL
tasc <|—— tASC
Coi2 Coln
< I tepwD—> < l topwo ———>»] <|—>l—tnw1.
| €~ H towi—> [« towL—> I(-
:S / )S
twe twp twp
[<«<—tcwp—> towp—> | «— towp—>
Wite pert < tAWD ——> <——| :AWD—> < | :AWD——>
nction ’I—— RCS | ACS
tan — taa — taA
«<«—>»— tOEA tOEA toea
OE \
¢ 'RAC 10ED <= tace toED <= tace 108D
tcac tcac tcac

a
V01 -VO1g :°"z
GLZ—>'
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Timing Waveforms (cont)

Byte Fast-Page Read-Modify-Write Cycle

tap
< trasP
\ € tosH >
RAS
X Il
€— tcpp i< tpg > tRSH !
l«— tRCD —— >} €——tcAS—> |€iCP>| [€———ICAS—> [€ICP>]| |€——tCAS—>] |« CHP’I
X N — A
Umj %L____JZ St___—ilz Sx_______zy
MRH
j (<— tcRP — |<—
e tRAD > |<—ﬁcm-|
tRAH > > |<—!CAH > '(—tCAH N tRAL
tAsn—>| Kf_ < tasc tasc - <l—tASC
" A XAAX AKX XA XXX XA XXX
Add Ro Col1 Col 2
s DX o OEERBEEEEEELR
Atnwo—» Atcmn—lv I tICPWD——> tRWL
tacs l(— towL-> < towL—>> e towL—> l(-
— \ " \ A N
WE
1 N N 5
twe i twp) twp
[«— towD—>1 e—towDp—> (> <—tewp—>
< tAWD—> < tawD [€—— tawD —>
N LI, NTIR
et l RCS < > | RCS
taa l(—)— taa l(—-——»— taa
1 tOEA ~ tOEA <—>»— {OFEA
— 4 \ £ N\ 3
OE
‘}uz / /]
YoH- Hioh |
vo- | Yor~ 1l ] i1 H 11 ]
¥Og | Vin-
Vi
l e l(_ f |<_ -l
RAC > |toED tace [ > [toeD 1ACP—+ > ltoep
VOH-
Yo~
10
VO4g
ViH-
Vi
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Read Cycle)

—_—% - ,zi: - A’J/L\_
m j <—tm—3\§1 | Htcua—:lzg »tcnP 4
e
— !:m XY
=T | N
< /{__’ - {7
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Write Cycle)

trc >l
e tRAg ————————>»| thp—>| tRP >
[€e——tAR —————> - tRAaS |
— \
RAS i
S( 7 SE

[ € tRSH >

c—m_mj - _\{« «_.m-,’l;_ e
‘ e \ <--_12<__+
:*":"_ ?@f//_{////////////////////////)(

! — w_—:////////////////////////////////

""‘”////////////////)35 = _%///////////////////////////4/7/m
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Byte Write Cycle)

tac

RA}

< tRAS > | trRp->
| €—————tAR ————
K K
[€tRSH
CD
X

M‘
£
w

8\
g
r+

m@? S ), =
S Y,

vk /////////////////// ////////////////////////////////////////////

////////////////)3
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

< tac >

3 tRAS 3> AP >
— N
= \ ) N

tCRP tRPC

— A 3
=__/ /4
tchp _trec

cAS __/ i o |
. ///0£—n°w 1@/////////////////////////////////////////)(/i/é‘_

CAS Before RAS Refresh Cycle
tRAS > pmp—>

T
S Y,

(1) W efthor UGAS or LCAS Input Is hield
low before RAS transitions low, the
on-chip CBA refresh circult Is enabled

63RD-74758
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Timing Waveforms (cont)

CBR Self-Refresh Cycle
I RASS > [* RPS
X r B
e \ 4 72 —
[€—— tRPC ——>

*—tcpu—>sftcsn -» Ptous
_ s p ' '
=__/ 4

COFF
S =

B3YL-00008
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