DATA SHEET

MOS INTEGRATED CIRCUIT

NEC/

1PD42518160L, 4218160L

3.3 V OPERATION 16 M-BIT DYNAMIC RAM
1 M-WORD BY 16-BIT, FAST PAGE MODE, BYTE READ/WRITE MODE

Description

The uPD42S18160L, 4218160L are 1,048,576 words by 16 bits CMOS dynamic RAMs. The fast page mode
and byte read/write capability realize high speed access and low power consumption.

These differ in refresh cycle and the uPD42518160L can execute CAS before RAS self refresh.

These are packaged in 50-pin plastic TSOP (I} and 42-pin plastic SOJ.

Features

+ 1,048,576 words by 16 bits organization
+ Single +3.3 V £0.3 V power supply

+ Fast page mode

« Fast access and cycle time

Part number Power consumption Access time R/W cycle time Fast pa.ge mode
Active (MAX.) {MAX.) {MIN.) cycle time {(MIN.)
70 ns 130 ns 45 ns
1uPD42S18160L-A70, 4218160L-A70 504 mW
80 ns 150 ns 50 ns
uPD42518160L-A80, 4218160L-A80 468 mwW

» The uPD42S18160L can execute CAS before RAS self refresh

Part number

Refrash cycle

Refresh

Power consumption at standby
(MAX.)

CAS before RAS self refresh,
CAS before RAS refresh,

0.54 MW
{CMOS level input)

HPD42518160L | 1,024 cycles/128 ms | RAS only refresh, Hidden refresh
g:: beTore fRAShrefresh, 1.8 mW
only refresh, .
;.lPD4218150L 1,024 cycles/16 ms Hidden refresh (CMOS level |nput)

The information In this d t is subj; to chang

without notice.

3218C (Japan)
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NEC uPD42S18160L, 4218160L

Ordering Information

Part number Access time (MAX.) Package Refresh
50-pin Plastic TSOP (11} CAS before RAS self refresh
(400 mil) CAS before RAS refresh
70 ns RAS only refresh
1uPD42S18160LG5-A70 Hidden refresh
80 ns
uPD42S18160LG5-ABO
42-pin Plastic SOJ
(400 mil)
70 ns
4PD42S18160LLE-A70
80 ns
uPD42S18160LLE-A80
50-pin Plastic TSOP (11) CAS before RAS refresh
(400 mil) RAS only refresh
70 ns Hidden refresh
1PD4218160LG5-A70
80 ns
#PD4218160LG5-A80
42-pin Plastic SOJ
{400 mil}
70 ns
1PD4218160LLE-A70
80 ns
1PD4218160LLE-AB0
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1PD42S518160L, 4218160L

Pin Configurations (Marking Side)

ADto A9
/01 to 1/016 :

RAS
UCAS
LCAS
WE
OE
Vee
GND
NC

50-pin Plastic TSOP (HI) {400 mil)

Vee Or——
/01 O—w
/02 Ca—s]
/O3 O=—a
1/O4 Ora—e

Vee O—
1/O5 e
1/O8 Oy
1/Q7 Cra—e]
1/O8 O

NC O—

NC O—
NC O—]
WE O—=
RAS O—
NC O
NC O
AQ O
Al O—ef
A2 O—
A3 O—-+
Vee O——

—/

$D70918LZ¥ ‘$D10918LSZ¥Qd"

50
49
48
47
46
45
44
43
42
4
40

36
35
34
33
32
N
30
29
28
27
26

——O GND
le—=O /016
l«—=0 1/015
[«—=O 1/014
O /013
[—C GND
[e—=O 1/012
|0 1/011
f=—0C 1/010
Fe—O /09
—ONC

——ONC
«—O (CAS
e—0O UCAS
a0 OF
le—O A9
-—O A8
e—O A7
~-—0O A6
+—O A5
~—0O A4
—O GND

. Address Inputs
Data Inputs/Qutputs
Row Address Strobe

: Column Address Strobe (upper)
: Column Address Strobe (lower)
1 Write Enable

: Output Enable
: Power Supply

: Ground

: No Connection

42-pin Plastic SOJ (400 mil)

Vee O——
1101 Qe
1102 Qv
1103 Oe—np
1/04 Oe——w

Vee O—
/05 Ome—l
/06 O=—t
1/O7 O]
1/08 Ore—et

NC 00—

NC O—
WE 00—
RAS O—

NC O—

NC O—-»]

AQ O-—e]

Al O—]

A2 O—]

A3 O—

Vee O—

O

2
3
4
5
6
7
8
9

10
1"
12
13
14
15
16
17
18
19
20
21

3IT10918L2¢ “I110918LSZAd”

42
4
40
39
38
37
36
35
34
33
32
3
30
29
28
27
26
25
24
23
22

——O GND
.0 1/016
-0 1/015
e—=0 1/014
le—=0O 11013
O GND
e 1/012
O O11
=0 /010
a0 /09
L O NC
«—0O LCAS
«—O UCAS
-—0 OF
le—O A9
l«— A8
le— A7
le—0 A6
e DA
le—0O A4
O GND
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NEC 1PD42S18160L, 4218160L

Block Diagram

E_ES_ O Lower O0E
LCAS O—» Byte
GRS Clock Generator Control
m O—»
Data
Output
Upper |
Byte - Buffer |.gq
Control 1101
AV O—e . to
CAS before 1708
GND O RAS Counter . Data (Lower Byte)
- Input C:
L{ | o] Buffer
©
hel
] Memory
a Cell
3 Array
Row &2
Address
Buffer -  NoteZ
Note 1 -
Address Bit organization Doto
Column A Output
Address o— Buffer
Buffer .
Sense Amplifier ¢ze '/89
/016
(Upper Byte)
Data
Input
:> Column Decoder Buffer
Notes 1. Part number Row address | Column address
pPD42518160L, 4218160L AQ - A9 A0 - A9

2. uPD42518160L, 4218160L --- 1,024 x 1,024 x 16
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uPD42S18160L, 4218160L

Input/Output Pin Functions

The uPD42S18160L, 4218160L have input pins RAS, CAS™™ ', WE, OE, Address™°™?2 and input/output

pins [/O1 1o 1/O16.

Input/

Pin name Function
Output
RAS Input RAS activates the sense amplifier by latching a.row address and selecting a corre-
(Row address sponding word line.
strobe) It refreshes memory cell array of one line selected by the row address.
It also selects the following function.
« CAS before RAS refresh
CAS Input CAS activates data input/output circuit by latching column address and selecting a
{Column digit line connected with the sense amplifier.
address strobe)
A0 to AxNote 2 Input Address bus.
{Address input) Input total 20-bit of address signal, upper bits and lower bitsNote 2 in sequence
(address multiplex method).
Therefore, one word is selected from 1,048,5676-word by 16-bit memory cell array.
In actual operation, latch row address by specifying row address and activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tase, tasc) and hold time (tran, tcan) are
specified for the activation of RAS and CAS.
WE Input Write control signal.
(Write enable) Write operation is executed by activating RAS, CAS and WE.
OF Input Read control signal.
(Output enable) Read operation can be executed by activating RAS, CAS and OE.
i WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
1/01 to /016 Input/ 16-bit data bus.
{Data input/ Output 1101 to /016 are used to input/output data.
output)

Notes 1. CAS means UCAS and LCAS.

2.

Part number

Address inputs Upper bits Lower bits

uPD42518160L, 4218160L

AQ - A9 10 bits 10 bits
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502

Electrical Specifications

+ CAS means UCAS and LCAS.

+ All voltages are referenced to GND.

> After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only refresh cycles
as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5to +4.6 v
Supply voltage Vee -0.5to +4.6 \
Output current lo 20 mA
Power dissipation Po 1
Operating ambient temperature Ta 0to +70 ‘C
Storage temperature Tatg -55 to +125

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described inthe operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \
High level input voltage Vin 2.0 Vee +0.3 \
Low level input voltage Vio -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta =25 "C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ci RAS, CAS, WE, OE 7 pf

Data Input/Output capacitance Cwo [I{e] 7 pF
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1PD42518160L, 4218160L

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[1PD42518160L, 4218160L]

Parameter Symbol Test Condition MIN. [ MAX.| Unit | Notes
Operating current ] RAS, CAS Cycling mA | 1,23
tRe = tAc (ming, lo = 0 MA trac = 70 ns 140
trac = 80 ns 130
Standby | uPD42S18160L lcca RAS, CAS > Viuming, lo = 0 mA 0.5 mA
current RAS, CAS > Vec - 0.2V, lo = 0 mA 0.15
1PD4218160L RAS, CAS 2 Viuimin, lo = 0 mA 2.0
RAS, CAS 2 Vec - 0.2V, lo = 0 mA 0.5
RAS only refresh current lecs RAS Cycling, CAS > Vin i mA [1,2,3 4
tRc = trC (MmN, lo = 0 MmA taac = 70 ns 140
trac = 80 ns 130
Operating current leca RAS < ViLimax), CAS Cycling mA 1,2, 5
(Fast page mode) tec = tec ming, fo = 0 MA trac = 70 ns 80
trac = 80 ns 70
CAS before RAS lces RAS Cycling mA 1,2
refresh current trc = tec vy, fo = 0 MA trac = 70 ns 140
trac = 80 ns 130
CAS before RAS lccs CAS before RAS refresh: tras < 1 us 180 LA 1,2
iong refresh current trc = 125.0 us
(1,024 cycles / 128 ms, RAS, CAS:
only for the uPD42S18160L) Vee - 0.2 V € Vin € ViH ivax)
oOV<sVe<02V
Standby:
RAS, CAS 2 Vcc - 0.2V
Address: Vin or Vi
WE, OF: Vi
lo=0mA
Self refresh current leer RAS, CAS: 150 1A 2
(CAS before RAS self trass = 5 ms
refresh, only for the Vee = 0.2 V <€ Vin € ViH (Max)
4PD42S18160L) OV<Ves02V
lo=0mA
Input leakage current liw Vi=0to36V -5 +5 LA
All other pins not under test = 0 V
Output leakage current low Vo=0to 36V -5 +5 uA
Qutput is disabled (Hi-Z)
High level output voltage VoH lo = -2.0 mA 2.4 A
Low level output voltage Voo o = +2.0 mA 0.4 \

Notes 1.

lcen, lees, lccs, Ices and lece depend on cycle rates (trc and tec).

2. Specified values are obtained with outputs unloaded.

3. lccr and lccs are measured assuming that address can be changed once or less during RAS <
ViL ax) and CAS 2 Vin miny.

4. lcca is measured assuming that all column address inputs are held at either high or low.

5. Iccs is measured assuming that all column address inputs are switched only once during each fast
page cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification {2) Output timing specification

Vihmangy =20V - -ooe- VoH iming =20V

Vie imaxy = 0.8V Vou imax) = 0.8 V

e s
tr=5ns tr=5ns

{3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write, Read Modify Write Cycle

trac = 70 ns trac = 80 ns
Parameter Symbol Unit [Notes
MIN. | MAX. | MIN. | MAX.

Read / Write Cycle Time tac 130 - 150 - ns
RAS Precharge Time tap 50 - 60 - ns
CAS Precharge Time tepn 10 - 10 - ns
RAS Pulse Width tras 70 |10,000| 80 [10,000| ns
CAS Pulse Width tcas 20 110,000 20 |[10,000| ns
RAS Hold Time thsw 18 - 20 - ns
CAS Hold Time tesw 70 - 80 - ns
RAS to CAS Delay Time taco 20 50 25 60 | ns | 1
RAS to Column Address Delay Time trRAD 15 35 17 40 ns 1
CAS to RAS Precharge Time tenp 5 - 5 - ns 2
Row Address Setup Time tass 0 - ] - ns
Row Address Hold Time tRaH 10 - 12 - ns
Column Address Setup Time tasc 0 - 0 - ns
Column Address Hold Time teau 15 - 15 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - ns
CAS to Data Setup Time tcuz 0 - 0 - ns
OE to Data Setup Time toLz 0 - 0 - ns
OE to Data Delay Time toep 15 - 15 - ns
Masked Byte Write Hold Time Referenced to RAS TMRH 0 - 0 - ns
Transition Time (Rise and Fall) tr 3 50 3 50 ns
Refresh Time | pPD42S18160L. tREF - 128 - 128 | ms

uPD4218160L - 16 - 16 ms
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1PD42S18160L, 4218160L

Notes 1. For read cycles, access time is defined as follows:

Input Conditions

Access Time

Access Time from RAS

trap < trap iMaxs and trco € taco imAx) trac (max,) TRAC IMAX }
trap > tRab (Max) and tRCo < tRCO (MAX.! taa (max.) tRAD + taa (MAX)
tRCo > tACO IMAX tcaC (MAX. taco + tcac imax)

trao (Max) and treo (Max.) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trao > trap (Max.) and trco >

trco (max.) will not cause any operation problems.

2. tcep iming requirement is applied to RAS, CAS cycles preceded by any cycle.

Read Cycle
taac = 70 ns trac = 80 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. | MAX.
Access Time fram RAS teac - 70 - 80 ns 1
Access Time from CAS teac - 20 - 20 ns 1
Access Time from Column Address taa - 35 - 40 ns 1
Access Time from OE toea - 20 - 20 ns
Column Address Lead Time Referenced to RAS tRAL 35 - 40 - ns
Read Command Setup Time tacs 0 - 0 - ns
Read Command Hold Time Referenced to RAS tRAH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS tRCH 0 - 0 - ns 2
Output Buffer Turn-off Delay Time from OE toez 0 15 0 15 ns 3
Output Buffer Turn-off Delay Time from CAS torF 0 15 0 15 ns 3

Notes 1. For read cycles, access time is defined as foliows:

Input Conditions

Access Time

Access Time from RAS

traD < trao imax) and treo < trco iMax. tRAC (MAX ) tRAC IMAX.}
traD > tRAD (MaX.: @nd tRco < tRCD MaX ) tAA (MAX.) trRAD + tAA (MAX)
tRCD > tRCD (MAX ) teac imax) tAco + tcac imax)

trap (max.) and trco (max) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding

out when output data will be available. Therefore, the input conditions trao > trap imax. and treo 2

trco imax.) will not cause any operation problems.

2. Either trcH (ving or trReH (Ming should be met in read cycles.

3. torr (Max.i and toezivax. define the time when the output achieves the condition of Hi-Z and is not

referenced to Von or Vol.
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Write Cycle
trac = 70 ns trac = B0 ns
Parameter Symbol Unit |Notes
MIN. [ MAX, [ MIN, | MAX,
WE Hold Time Referenced to CAS twew 10 - 15 - ns | 1
WE Pulse Width twe 10 - 15 - ns | 1
WE Lead Time Referenced to RAS tRwL 20 - 20 - ns
WE Lead Time Referenced to CAS towt 15 - 15 - ns
'WE Setup Time twes 0 - 0 - ns 2
OE Hold Time toew 0 - 0 - ns
Data-in Setup Time tos 0 - 0 - ns 3
Data-in Hold Time toH 15 - 15 - ns 3

Notes 1. twe Ny is applied to late write cycles or read modify write cycles. In early write cycles, twch ming
should be met.
2. Iftwes > twesving, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosming and tod Ny are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 70 ns taac = 80 ns

Parameter Symbot Unit |Notes
MIN. | MAX. [ MIN. | MAX.
Read Modify Write Cycle Time tAawe 180 - 200 - ns
RAS to WE Delay Time tRWD 95 - 105 - ns 1
CAS to WE Delay Time tewp 40 - 45 - ns 1
Column Address to WE Delay Time tawp 60 - 65 - ns 1

Note 1. Iftwcs>twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tRwb 2 tRwD (MIN.), tCWD 2 tCWD (MIN.), tAwD 2 tawp (min. and tcpwo 2 tcewo imin, the cycle is a read
modify write cycle and the data out will contain data read from the selected cell. If neither of the
above conditions is met, the state of the data out is indeterminate.
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Fast Page Mode

teac = 70 ns trac = 80 ns
Parameter Symbol Unit | Note

MIN. | MAX. | MIN. | MAX.

Fast Page Mode Cycle Time tec 45 - 50 - ns

Access Time from CAS Precharge tace - 40 - 45 ns

RAS Pulse Width trase 70 [125,000( 80 [125,000| ns

CAS Precharge Time tee 10 - 10 - ns

RAS Hold Time from CAS Precharge thnce 40 - 45 - ns

Read Modify Write Cycle Time trawe 90 - 105 - ns

CAS Precharge to WE Delay Time 1cPWO 65 - 70 - ns 1

Note 1. Iftwcs >twesmming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp > tRwD (Min., towD 2 town (MIND, tawb > tawo vy and tcewo > tepwn iming, the cycle is a read

modify write cycle and the data out will contain data read from the selected cell. If neither of the

above conditions is met, the state of the data out is indeterminate.

Refresh Cycle

trac = 70 ns trac = 80 ns
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN. | MAX.
CAS Setup Time tesr 5 - 5 - ns
CAS Hold Time (CAS before RAS Refresh) teHR 10 - 10 - ns
RAS Precharge CAS Hold Time trpc 5 - 5 - ns
RAS Pulse Width {CAS before RAS Self Refresh) trass 100 - 100 - us 1
RAS Precharge Time (CAS before RAS Self Refresh) |  tres 130 - 150 - ns 1
CAS Hold Time (CAS before RAS Self Refresh) tous -50 - -50 - ns | 1
WE Hold Time twna 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S18160L.
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Read Cycle
) tac
. R fras o
v \ Y
RAS v \‘ X
le _ L e .
LN oD e test tcen
r le 1cas
UCAS Vin= f h 7 Y
LCAS Vi \\ / \
trA
145 tRal tasc teal
- 4 X 4 X
Address x'” Row l@ Col.
L= K L 7
tAcH
tacs mw‘—"
v Vim= 3
we NS0T AN
toes
toea
= Viu-
%37 ANV Y i
tRAC
taa tor
tcac toez
toz
tez
U Iyo Von- Hi-Z 4 X Hi-Z
Lo Y SRR L EEEELEE DR EEEEEED Data out ponentene
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Upper Byte Read Cycle

tre
tras trP
RAS Vin- \ !
V- \‘ \
tesH
tcre treo thsH teen
tcas
,,,,,,, Vin— p 4 Y
s v J N / \
tcrp tMAK
I ~ )
CcAs . N
taao tRA
tasn| [ tra tasc tean
- ) 4 X
Address z:r_ mvﬂow )@ Col. j
X
tRCH
Fii tRr
— Vin- !
we [T NN\
toes
toEA
- Viu- f
53 ALY i
tRAC
taa tos
tcac toez
toz
tewz
Von- Hi-Z Y Hi-Z
[VNT{e] VoL TTTTTTTTTIeesssessssssesssssomssocesssessesesssescoasaaeneaos Data out } ---------

Remark L [/O: Hi-Z
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Lower Byte Read Cycle

tRC
le—
trRAS tre
_ V- 4 )
RAS v \ ) \
tcap LU I
— Vin— 3
UCAS View / \
tcsH
tcrp trco task teen
tcas
—_— V- 3
LCAS Vie __/ \\( )/ /
thaD tRAL
tasn tRAH tasc tcan
- 4 \
Address x::_ Mﬂow @& Col. .
1RC]
trcs tRRK
— Vin- X
v LT NN
toes
toEa
==t Vin=
S IIIIRERRRARRRRRRARRN /11111
tRAC
taa torr
tcac toez
towz
toz
Vou- Hi-Z 4 X Hi-2Z
L1/O VoL TSt omessmsomesesaiciicoien et ee {w Data out } ---------

Remark U I/O: Hi-Z
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Early Write Cycle

tre

1RaS

— H=
RAS V- \

tesu

tAsH

tcas

UCAS
LCAS

S5
/'JI
o

<<

S LA O BN O OROROCOEHONIN

twes

twen

|

TR

JiIiiiiiiiin

tos
-

ton

UKo  Vim- .

Remark OE: Don‘t care

511



NEC

uPD42S18160L, 4218160L
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Upper Byte Early Write Cycle

RAS

UCAS

LCAS

Address

ul/o

tRas

trp

Vin- \

Vie- \

tesn

tcee trco
VR e — -

tasH teen

tcas

<<
- T
[

tcrp

Viu- '{

V-

tRAD

tasn trRaH tasc
—]

tcau

Vin- 3

twes

- WY

tweh

o XXXXXKXKXXXXXXXXKXXX)

Y777 T 7777

tos

tou

ViH—
ViL- L

|
Data in

Remark OE, L I/O: Don't care

IARXKXKXKXXXKXXIXXKXKXXX
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Lower Byte Early Write Cycle

RAS

UCAS

LCAS

Address

<<
[y

<<
~ T
[

<<
T

< <

e -
\ !\__
tcrRp tma
— 1—*—1
tesH
1CRP tAcD tasH teeN
\ tcas Y
/ \ Y / \
tRaD
e
tasr L‘H‘A‘H’l tasc tcan
- 4 4 \
Row Col. ;
twes ftweh,

T

10s

(i

to

Data in

Remark OE, U I/O: Don't care

Wi

513



NEC uPD42518160L, 4218160L

Late Write Cycle

N
L

tow
tawL

tase RAH SC CAH
Address "~ m.mw ‘5@; Col.
V- 4
twe

LTI

>

z|
nY
[~
[~
n
[~
[~
[~
[~
N
\I

e ALLARARRRARARARARRARANY
e e KXKKKRXRXRKX
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Upper Byte Late Write Cycle

tRas tre
s \ / N
ktti’. treo e tRsH teen
GoRs V- 7 A\ - /[ 7 N
"IC_RP’ tme
ws T/ A
tasn| | t HtMD tasc m
Address x::: MROW ;@» Col. : W\
tres twe - '"
W - [T N LT

toeH

v

<<

Vin- Hi-Z
ot YRR

Remark L I/O: Don’t care

sy,

tos
p—

ATARARARARRARARRRRARANY

p |
Data in
b,
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Lower Byte Late Write Cycle

RAS N - i | !
bas o/ —
P —
o w7\ =
o 427 KQRAr OO+ XRXXOOCOCOKN
w = 771707\ P////////////////////
o= W L1 ALEUARARRRRRRARRRRRAANY

toeo 1
Vin- Hi-Z Y
o 2 R QA X XRAXAXOK

Remark U I/O: Don't care

516



NEC 1PD42S18160L, 4218160L

Read Modify Write Cycle

TRwC

N X 4 N
o - N 7 A
tasr| | t l tasc tcmi
st YO o XN XXX
w v 777771777777 N V77777777777
—  Vm- - f M-l
% v AWM ALEARRRRRRRRANY
' ! 1aa toeo  tos ton
e Ve DOOOOKKY +++--vvvveveeee "'t;'l"'"@%a'a‘“xzxzzzm
b0 RSO — gX)] il B
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Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

ui/o

ulo

tRwc
tRas tre
Vin- \ )§
Vie- \(
tesH
tcrRp taco tRSH teen
Vin- 4 3 \ teas / '4 X
Vie- / \ Z / \
tcre tMAH
Vin-
V- / | W
trAD
TASR| | tRaM | tasc tcam
x::__ W{Row ; Col. :
tRwD towe
tawo trwt -
trcs tewp twe
Viu- \
w LI N /T
toea tOEH
Vin- 4
W O / ALARRRRRRANY
l ! trac
[ :::c _.toso tos ton
Hi-Z
£ QOO0+ {00 HARRRXRRRRRK:
toLz
(:LZ 10EZ
Vor— Hi-2Z y Hi-Z
R TELT L LRI LLTRPRED Data out 7} ----------------------------------------

Remark In this cycle, the input data to Lower /O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

RS - N / N
s/ \
tere tacp e tAsH teeN
— g::__ y )\\k teas 7/ /! \_
S 0T ) L0
e — e
we v L1107 N__ 1T
SRENN\N\NNNNNN\\ - ALARRRRRRRNNY
' taa

tcAC toeo tos tou

ViH-
o TR - (R e K RRARRRRAR

towz toez

LHO YO e D e, DA OUt e rereernnsnensnmnnnto i iommnnnnneeneee

Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.
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Fast Page Mode Read Cycle

tRASP tre
tRHCP
Py VPH— ——\
RAS N /
tesk tec tasH
tcap) trco tecas |, tee tcas tee tcas teen
|
UCAS Vin- ! '3 \ Z{_§ 4
LCas Vu- _/ ' /] N 1 N /
tRaD trAL
task| [tRan  [tas 1cAH tasc| | tcam tasc| | tcan
o n—ul [
4
Address  Y"- <X>£ Row Col. Col. }(Xi()g Col.
Vie- ! ‘ K 1 1
\ tACH
| tres tren | ftacs trcH|  ftacs N
i I‘< > 1 . tRRH
— Vin- )
v v /L) NN
toes
tace tace]
toEa J/ toea J/ toEa
— Vin- toz Ol towz
VAN N X4
l trac :gl t‘ou
taa taa taa
tcac torF tcac torr teac
tez tcz tez
Ulo  Vow- Hi-Z X Hi-Z Hi-Z
L VO Vzr— """""""""""""""" {y Data 0u',>' """ 'gy Data OU(} """" gy

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Cycle

S
oA
S
Address \\;:::
WE -

trase trP
) -
K
tesH tec 1RSH
lcap taco teas teen
i - ” . tcas ; -
b N \ / \
tCRP tcp teas tee TMAN
'4—’
_/ N ' LN
trRao tRAL
tash SiAH tasc tcan tasc tcan tasc tcan
p | f 3 4
Row Col. Col. Col
7 L 7
tRCH
tRes tReH trcs tRCH tacs <
i - - - TRAH

iy

5
/

tace
toea toea
= Vin- toLz, toLz
EVEENNNNNNNNNNNE N4 |/
| tRac
m taa toez
Teac torF
tew
. Hi-2 1—1—3 Hi-Z
ui/o Xz: -------------------------------- Q} Data out >- ------- t=-=1-=-1 Data out
taa
f teac tor
toz
- Hi-2 — Hi-Z
Lo zgr_ ---------------------------------------------------- < Data out Pr=====-s--ressmeemcmnammnnann,
Remarks 1.
2.

In the fast page mode, read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
UCAS or LCAS simultaneously, or at random.
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Fast Page Mode Early Write Cycle

trasP tRP )
tRHCP |
—— V- b 4
RAS v, _ \ 7[ \
tesH tec tAsH
teae taco tcas tcp tcas | L tee tcas teen
UCAS V- 3\\ Z! \ y 5\ / / \_
LCAS Vu- X 7 K K z
trao tRAL
tash| (tRAH  |tasc tcan tasc teaH tasc tcan
f— -
- 4 3 X 4 X
0 G D ., SRS 10 ST 1.0
= K 2 7 K 7
twes twew twes twen twes| | twen
wE V-
we /_\r /‘\f /1111111
ey || AT
tos tos toH
]4——. ﬂ—nl f——]

tos tou
|

tou
U IO Vi~ f . ) 4 i )
LI/O Vi- Xm‘ Data in m Data in m‘ Data in |

Remarks 1. OE: Don't care
2. In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Early Write Cycle

BAS

UCAS

S V(H—
Vi

Address

uyo

L /O

Vii

Vin
Vi,

Vie-

Vin-
Vie-

Vin-
V-

XXXXKRKXIKAN)

Remarks 1. OE: Don't care

Data in

consecutive CAS cycles within the same RAS cycle.

UCAS or LCAS simultaneously, or at random.

I thase - tap .
—\ - //_-t
\ 7
N (T . (I (o LTI
iEHL tRCcD teas tras |‘7 }ff'jhyj
/ N [ ‘ [/ \
) W
LCH: tee teas <P, thaRM
7 7 |
|
tRaD tRaL
tase| jtaan 1asc tcamn tasc tcan Tasc tcan
—{ r—ﬁ [ ———n| - |
4
X>£ Row i cm%, Col. Caol.
X N
twes tWeH twes tweH twes tweH
|-
WY /—\r . 1
tos tos | tos ton
4 h
Data in Data in
N y
| tos tou

KXKXKXXOXKXKIXINXX

. In the fast page mode, read, write and read modify write cycles are available for each of the

. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
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Fast Page Mode Late Write Cycle

thasp tap
tRHCP
Eas V- X
RAS " \ / N
tesH tec tAsH
toee) trco tcas tcp tcas tee tcas teen
UCAS - AN FN 7\ Wi
LCAS Vu- \ 7 K
tRaD
tRAL
tasa| (tran tasg tcau tasc| | tcan tas! toan
_ p 4
Address x'" X>§ Row & Col. Col. Col.
= 4
towt towt tews
tAwWL
tres twp _ tAcs twe _ tecs twe
{ |
wWE  Vim- \
WE
w [ N/ N N7
toex toen lc_;e‘»_il
~AF V-
OE Vie- ’\\\\\\\\\\\\\
ton
f—e
U0 V- -

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Late Write Cycle

tRasp s Gl

tRHCP
Vin- \ /l
Vi

tesH tec tAsH
tRco tcas tcas

\__
A ; ( & |
vl N / N S\
\__

tcap tep tcas tcp tMAN
—= V- b
LCAS o7 N /
tRap
TRAL
tase| [tran tasc toan USC | peay tasc| [ tean
=] [y [
Vine y y r \ — p!
Address " E{ Row Col. MCOI. §<XXX Col. ><XX
Vi VX v ] K 7
tow, towt tow
tRwL
. tRes | twe tres twp tres twp
W L] N/ N (/11111111
WE Vie- \ P \_
toeH toen toEH
== V- 4 ¥ y
LT V Y, ALAARARARRARNY
toen tos [ |tox 1oe0 toeo tos JE".

u Yo x:’: H'ZH|Z Hi-Z

'
tos | | tou toEo

toep loep |
0 1t YRR o R KXKHARRAX

Remarks 1. In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
UCAS or LCAS simultaneously, or at random.

(% 0we m K XKXKXKXKXXXX
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Fast Page Mode Read Modify Write Cycle

tRase tRe
RAS Ve T\
Vie-
trawc
tcre taco tcas tce tcas . tce tcas tcpn
-
UCAS Vm- \\ Zl 5& Z{ \48 /
LCAS V- \
taas traL
tasr] tran tasq  [tCaH tasc| | tcan tasc| [tcan
= [y [ (| [
Vin— r 4 y 4
Address Row Col. Col. Col.
Vie- k X 1 3
tace ACP
e trwo I tcpwo | [ tcpwo tow!
tawo cwWL tawo tow] | tawD tRWL
‘“'C_S tewn v ey towp twe, Jtecs| towo twe
= V- X X { \ f i f C f
WE V- \ \ \
tRac
[
taa AL taa
o ooy, | g oy
AE V- toea toea
Ok \ ,\
Vie- \\\\\\\ \
taz| |[toep taz| | toeo
- 1
toLz OF loz toez
VWO Vow- ... Hi-Z... R cp iz Lz
LIO Vo- out out
tos| | tow tos| [tox
U110 V- K ¥ . X
-------------------------------------------- in cmeccssioanan in
LIO V- 7 gy( } <y 7

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Modify Write Cycle

thase id
=— V- )
RA
> Vi~ S( -]
tPAWC
F‘l trcD teas tcas e,
——— Vi X 74 \ p \
oeRs o f % A \ \
tcre tce 1cas tep MR
[CAS v Y il Y
VlLf \‘ J \-
tRAD tRAL
R | [tRaw | tasc tcan tasc| | tean ftasc| | tcan
| [ [ o  miast I |
Vin- 4
Address v Row Col. Col. Col.
- X X 7
: tace tacp,
tRwo tcpwo tcpwo towm
tawn towm tawp  [tow tawp taw
taes towo we | TCs | town we [t town e
=  Vmk- ! X \ i f : f :
WE Vie- \ \ \
trRac
Ll
tas ) taa
t toex t toe teac toe
o o s [ d
OF V- ftoea) \ [ [toes \ toed ¥
Vi- X !K
N tcwz toep - tcz| | toeo o oz toED
tou toez | toez
Vou- Hi-Z  \ Hi-Z
uli/o VoL “Tmmmmmmmesses e out H===~ out)i—---- A
L0 YO e 2 e e DY Ut B e 2 S
VoL-
DS 1os| (tow
Vin- b
I Ny — KRR O XXXXC
7
tos{ | tou
Vin-
e K D S K

Remarks 1.

In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
UCAS or LCAS simuitaneously, or at random.
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CAS Before RAS Self Refresh Cycle (Only for the uPD42518160L)

trass . tees >
4
tcre
v j‘—

tens

—— V-
RAS ViL-

tesm

TS v T\
LCAS  Vu- ))
' e

Remark Address, WE, OE: Don't care L /O, U 1JO: Hi-Z
Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or
with long RAS only refresh (both distributed and burst), the following cautions must be observed.

{1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh as follows just before and after setting CAS before RAS self refresh.
uPD42518160L: 1,024 times within a 16 ms interval

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS
only refresh as follows just before and after setting CAS before RAS self refresh.

#PD42518160L: 1,024 times within a 16 ms interval

For details, please refer to How to use DRAM User’'s Manual.

528



NEC 1PD42S18160L, 4218160L

CAS Before RAS Refresh Cycle

tAc tRC
tnas | trP tRAS I trp
aha V- ) 4 b !
RA \
S V- \ \

teap

F—

tcsr teHR tRPC tcsr tcHn tRPC, tcen

g TN NN T RO

Remark Address, WE, OE: Don't care L /O, U 1/O: Hi-Z

RAS Only Refresh Cycle

tRC trC
tras \ trRP thas 1L 1Ap
— V- LY X
RAS v, _ N j N N
tcrp
>
tcre tapc teen

UCAS V- X P4
(CAS Vi~

V- VV
Address Vie A\ A‘

Remark WE, OE: Don'tcare L I/O, U I/O: Hi-Z
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Hidden Refresh Cycle {(Read)

RAS

Address

U110
LIO

530

Vou-
Vou-

tRC

taas 1

)i
i

Al
Al AH
4
Row Col.
K IVR

[/ AARRARRRRRRRANY
NN\ 777777777777
................. Wz @;W}HZ
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Hidden Refresh Cycle (Write)

tac tre

tRas le_tRP tRas o 1RP
RAS Vin- !\ * !\ * Y
Vi- K. A X n____
tcai thco 1rsi teHr I tcp
UCAS V- 7 0\ X
LCAS Vi- \ \
trao
tasa| | tran tasc tcan
r—] -
Vine / Y 4 \
Address v Row Col.
L= A ¥ R ¥
twcs tweH
= ViH-
LMEEANNNNNA N i
tos tox

Uio V- f )

Remark OE: Don’t care

AARRKXRXIXIKXIXXXX
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Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

50 26
AABHARKAAAR ARARRARAARE

EIHHHHHHHHEH BFHHHHHHHHsz

A

NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of
its true position {T.P.) at maximum material condition.

532

detail of lead end

H
|
J
1
- A
L
ITEM MILLIMETERS  INCHES
A 21.17 MAX.  0.834 MAX.
B 1.0 MAX. 0.040 MAX.
C 0.8 (T.P) 0.031 (T.P)
0.08
D 0323888 0.013:0.003
E 0.110.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76£0.2  0.463:0.008
I 10.1640.1 0.40040.004
J 0.8£0.2 0.031:3-992
0.025
K 0.14514-3¢2  0.006:0.001
L 0.5£0.1 0.020+3 993
M 0.13 0.005
N 0.10 0.004
o+7° a+7°
P 32 3l
S50G5-80-7JF4
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42 PIN PLASTIC SOJ (400 mil}

4

imimininisinisisinfnisisisinisisiaisinis]

22

_+_

3 ULILIULIIJULJULJUULJUULJLJLIU%.]I

- F o
lr
© PERLTAYIAY |
Il — T
K ) Q
il
P42LE-400A

NOTE ITEM| MILLIMETERS INCHES

Each lead centerline is located within 0.12

mm (0.005 inch) of its true position (T.P.) at B 27.66:8% 1.085:5 8%

maximum material condition. C 10.16 0.400
D 11.1840.2 0.440+0.008
E 1.08+0.15 0.043733%8
F 0.74 0.029
G 3.5620.2 0.138+0.008
H 2.545%0.2 0.10020.008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P) 0.050 (T.P.)
M 0.40+0.10 0.016:93%
N 0.12 0.005
P 9.4+0.20 0.370%0.008
Q 0.10 0.004
T R 0.85 R 0.033
u 0.20°948 0.00839%3
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Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met when soldering uPD42518160L,
4218160L.

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”
(1E1-1207).

Please consult with our sales offices in case other soldering process is used, or in case the soldering is
done under different conditions.

Types of Surface Mount Device

©PD42S18160LGS5, 4218160LG5: 50-pin plastic TSOP (11) {400 mil)

Soldering . .
Soldering conditions Symbol
process
Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-107-2
reflow Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.
2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).
VPS Peak temperature of package: 215 °C or lower, VP15-107-2

Reflow time: 40 seconds or less {200 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
{10 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

Partial heating Terminal temperature: 300 °C or lower, —
method Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.
Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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#PD42S18160LLE, 4218160LLE: 42-pin plastic SOJ (400 mil)

Solderin
9 Soldering conditions Symbol
process
Infrared ray Peak temperature of package surface: 235 °C or lower, IR35-207-2
reflow Refiow time: 30 seconds or less {210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNete
(20 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.
2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).
VPS Peak temperature of package: 215 ‘C or lower, VP15-207-2

Reflow time: 40 seconds or less (200 “C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
{20 hours pre-baking is required at 125 °C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
{water can be used in the second process).

Partial heating | Terminal temperature: 300 "C or lower, —
method Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.
Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.



