DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD42S518165, 4218165

16 M-BIT DYNAMIC RAM
1 M-WORD BY 16-BIT, HYPER PAGE MODE (EDO),
BYTE READ/WRITE MODE

Description

The uPD42518165, 4218165 are 1,048,576 words by 16 bits GMOS dynamic RAMs with optional hyper page mode
(EDO).

Hyper page mode (EDO}) is a kind of the page mode and is useful for the read operation,

Besides, the uPD42S18165 can execute CAS before RAS self refresh.

The uPD42S18165, 4218165 are packaged in 50-pin plastic TSOP (1) and 42-pin plastic SOJ.

Features

+ Hyper page mode (EDO)

+ 1,048,576 words by 16 bits organization
+ Single +5.0 V + 10 % power supply

Part number Power consumption Access time R/W cycle time Hyper page mode {EDO)
Active (MAX.) (MAX.) (MIN.,) cycle time (MIN.}
pPD42518165-60, 4218165-60 880 mwW 60 ns 104 ns 25 ns
uPD42518165-70, 4218165-70 825 mw 70 ns 124 ns 30 ns

+ The uPD42518165 can execute CAS before RAS self refresh

. Po ons tion at standb
Part number Refresh cycle Refresh wer consumption Y
{MAX.)
1PD42S18165 1,024 cycles/128 ms CAS before RAS self refresh, 1.4 mw
CAS before RAS refresh, (CMQOS level input)
RAS only refresh, Hidden refresh
uPD4218165 1,024 cycles/16 ms CAS before RAS refresh, 5.5 mW
RAS only refresh, {CMOS level input)
Hidden refresh

The information in this document is subject to change without notice.
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Ordering Information

Part number Ac;:;isxt.i)m € Package Refresh
50-pin plastic TSOP (il CAS before RAS self refresh
4PD42518165G5-60 60 ns (400 mil) CAS before RAS refresh
1PD42S18165G5-70 70ns ::Ze"n“'r\;f’rzzis"
42-pin plastic SOJ
1PD42S18165LE-60 60 ns {400 mil)
4PD42518165LE-70 70ns
50-pin plastic TSOP (1I) CAS before RAS refresh
1PD4218165G5-60 60 ns (400 mil) RAS only refresh
4PD4218165G5-70. 70 ns Hidden refresh
42-pin plastic SO.J
4PD4218165LE-60 60 ns (400 mit)
4PD4218165LE-70 70 ns
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uPD42S18165, 4218165

Pin Configurations (Marking Side)

50-pin Plastic TSOP (Jl) (400 mil)
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Address Inputs

Data Inputs/Outputs
Row Address Strobe

Column Address Strobe (upper)
Column Address Strobe (lower)

Write Enable
Output Enable
Power Supply

Ground

No Connection

B 6427525 0091043 714 mm
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42-pin Plastic SOJ (400 mil)
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NEC 1PD42S518165, 4218165

Block Diagram

RAS O—] o] Lower —OO0E
LCAS O—] G Byte
UCAS Clock Generator Control
WE O— ]
Data
Upper A Output
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Byte o
Control to1
Voo O—= — ;/ge
CAS before
GND O—— RAS Counter e L ﬁ%ﬁ (Lower Byte)
= L Buffer
2
S| Memory
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z |- Array
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AD Buffer [ X0to X9 L~ 1,024 1,02416 -
;t‘% Data
Column A Output
Address 1,024 x 16 L | [ Y] Bufter
Buffer YO to Y9 || /09
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NEC pPD42518165, 4218165

Input/Output Pin Functions
The pPD42818165, 4218165 have input pins RAS, CASNete, WE, GE, A0 to A9 and inputioutput pins /01 to

1/1016.

Pin name Input/Output Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address strobe) corresponding word line.,
it refreshes memory cell array of one line selected by the row address.
It also selects the foliowing function.
+ CAS before RAS refresh
CAS CAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
AD to A9 Address bus.
(Address inputs) Input total 20-bit of address signal, upper 10-bit and lower 10-bit in sequence
(address multiplex method).
Therefore, one word is selected from 1,048,576-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 (taax, toan)
are specified for the activation of RAS and CAS.
WE Write control signal.
(Write enable) Write operation is executed by activating ﬁA_S, CAS and WE.
Ot Read control signal.
(Output enable) Read operation can be executed by activating RAS, CAS and OE.
1f WE is activated during read operation, OF is to be ineffective in the device.
Therefore, read operation cannot be executed.
1101 to 1/O16 Input/Output | 16-bit data bus.
(Data inputs/outputs) 1/01 to 1/O16 are used to input/output data.

Note CAS means UCAS and LCAS.
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Hyper Page Mode (EDO)

The hyper page mode (EDOQ) is a kind of page mode with enhanced features. The two major features of the hyper
page mode (EDO) are as foliows.

1. Data output time is extended.
In the hyper page mode (EDO), the output data is held to the next CAS cycle’s falling edge, instead of the rising
edge. For this reason, valid data output time in the hyper page mode (EDO) is extended compared with the fast
page mode (= data extend function). In the fast page mode, the data output time becomes shorter as the CAS
cycle time becomes shorter. Therefore, in the hyper page mode (EDO), the timing margin in read cycle is larger
than that of the fast page mode even if the CAS cycle time becomes shorter.

2. The CAS cycle time in the hyper page mode (EDO) is shorter than that in the fast page mode.
In the hyper page mode (EDO), due to the data extend function, the CAS cycle time can be shorter than in the fast
page mode if the timing margin is the same.
Taking a device whose trac is 60 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that
in the fast page mode is 40 ns.
In the hyper page mode (EDO), read (data out) and write (data in) cycles can be executed repeatedly during one
RAS cycle. The hyper page mode {EDO) allows both read and write operations during one cycle, but the
performance is equivalent to that of the fast page mode in that case.

The following shows a part of the hyper page mede (EDO) read cycle. Specifications to be observed are described
in the next page.

Hyper Page Mode (EDQ) Read Cycle
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uPD42518165, 4218165

Cautions when using the hyper page mode (EDO)

1. CAS access should be used to operate trrc at the MIN. value.

2. To make 1/Os to Hi-Z in read cyocle, it is necessary to control RAS, TAS, WE, OF as follows. The effective
specification depends on the state of each signal.

(1)

2

@

Both RAS and CAS are inactive (at the end of read cycle)

WE: inactive, OF: active

torc is effective when RAS is inactivated before CAS is inactivated.

torn is effective when CAS is inactivated before RAS is inactivated.

Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either tarn or trew must be met -+ twez and twez are effective.

3. Inread cycle, the effective specification depends on the state of CAS signal when controliing data output with
the OE signal.

M
@

CAS: inactive, OE: active - toro is effective.
CAS, OE: active - tocH is effective.

B bue?525 0091047 36T WA
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NEC uPD42S518165, 4218165

Electrical Specifications

+ CAS means UCAS and LCAS.
+ All voltages are referenced to GND.

- After power up (Voo 2 Voomiy), wait more than 100 us (RAS, CAS inactive) 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 -1.0to +7.0 )
Supply voltage Vee -1.0tc +7.0 A
Output current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg ~-55 to +125 °C

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 in the 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 4.5 5.0 5.5 \
High level input voltage ViH 2.4 Vee + 1.0 )
Low level input voltage Viu -1.0 +0.8 \
Operating ambient temperature Ta o] 70 e

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Cr ﬁf\'s‘, %, W_E, OE 7

Data input/output capacitahce Cio I} 7 pF

- M Lu27525 0091048 2Tt W
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uPD42S18165, 4218165

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lecs RAS, CAS cycling mA | 1,2,3
tre = tre vy, lo = 0 mA trac = 60 ns 160
trac = 70 ns 150
Standby |uPD42S18165 lee RAS, CAS = Vihming, 1o = 0 mA 2.0 mA
current RAS, CAS 2 Voo - 02 V, lo = 0 mA 0.25
pPD4218165 RAS, CAS 2 Vi, lo = 0 mA 2.0
RAS, CAS 2 Vec - 0.2V, lo = 0 mA 1.0
RAS only refresh current lecs RAS cycling, CAS = Vi win) mA 1,2,3.4
trc = tre miny, fo = O mMA trac = 60 ns 160
trac = 70 ns 150
Operating current leca RAS < Vi max), CAS cycling mA [1,2,5
(Hyper page mode (EDO)) tupc = tHrc (ving, lo = 0 MA thac = 60 ns 110
trac =70 ns 100
CAS before RAS lecs RAS cycling mA | 1,2
refresh current tre = trominy, lo = 0 mA tasc = 60 NS 160
trac = 70 ns 150
CAS before RAS leccs | CAS before RAS refresh : tras < 300 ns 350 | wA | 1,2
long refresh current trc = 126.0 us
(1,024 cycles / 128 ms, RAS, CAS:
only for the uPD42818165) Vee ~ 0.2 V < Vin € Vid (waxy
OVsvs02V
Standby: tras < 1 ps 400 HA 1,2
RAS, CAS > Vec - 0.2 V
Address: Vi or Vi
ﬁ, OE: Vi
lo=0mA
CAS before RAS lccr RAS, CAS : 250 HA 2
self refresh current trass = 5 ms
(only for the uPD42518165) Vee — 0.2 V < VIH < ViH (Max)
ARV 27
lo=0mA
Input leakage current I Vi=0to 5.5V -10 +10 pA
All other pins not under test = 0 V
Output leakage current low Vo=0to55V -10 +10 pA
Output is disabled (Hi-Z)
High level output voltage VoH lo =~2.5 mA 24
Low level output voltage Vo lo=+2.1 mA 0.4

Notes 1.

2. Specified values are obtained with outputs unloaded.

3. lcct and lecs are measured assuming that address can be changed once or less during RAS < Vi ax,)
and CAS 2 Vi1 min.

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

5. lccs is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycle.

B Lu27?525 0091049 132
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227



NEC 1PD42518165, 4218165

AC Characteristics (Recommended Operating Conditions uniess otherwise noted)
AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification

VIH (MN) =24V Vox MIN) =24V

ViL (maxy = 0.8V VoL max) =04V

(3) Output load condition

Vee

1,660 Q

100 pF 590 Q
CLJ;

Common to Read, Write, Read Modify Write Cycle

lle}

trac = 60 ns trac= 70 ns
Parameter Symbol N T vax. | v T max. Unit | Notes

Read / Write cycle time tre 104 - 124 - ns
RAS precharge time trp 40 - 50 - ns
CAS precharge time toen 10 - 10 - ns
RAS pulse width tras 60 [10,000f 70 [10,000| ns 1
CAS pulse width tcas 10 10,000 12 [10,000( ns
RAS hold time tRsw 10 - 12 - ns
CAS hold time tosn 40 - 50 - ns
RAS to CAS delay time taco 14 45 14 52 | ns | 2
RAS to column address delay time tran 12 30 12 35 ns
CAS 10 RAS precharge time tere 5 - 5 - ns | 3
Row address setup time tasr 0 - 0 - ns
Row address hold time tRan 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tean 10 - 12 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time toiz 0 - 0 - ns
OE to data setup time toz 0 - 0 - ns
OE to data delay time toen 13 - 15 - ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time pPD42818165 trer - 128 - 128 | ms| 4

pPD4218165 - 16 - 16 ms
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NEC uPD42518165, 4218165

Notes 1. In CAS before RAS refresh cycles, trasimax,) is 100 gs.

If 10 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trao € tRap (vax.) and treo < treo (maxy trac (max tRAC (MAX.)
trab > trap (Maxy and trco < trReb (Max.) taa (Max) trap + taa (Max)
trco > tRCo (Max.) tCAG (vax,) tRCD + tCAC (Max,)

trap (max) and trop (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 trap = trap (max.) and trep > treo
max.) will not cause any operation problems.

3. tere (iNy requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42S18165.

Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol N T A | T ax, Unit | Notes
Access time from RAS trac - 60 - 70 | ns | 1
Access time from CAS toac - 15 - 18 | ns{ 1
Access time from column address taa - 30 - 35 ns 1
Access time from OE toEA - 15 - 18 ns
Column address lead time referenced to RAS tRAL 30 - 35 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time referenced to RAS tRRAH 0 - 0 - ns 2
Read command hold time referenced to CAS tack 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 13 0 15 ns 3
CAS hold time to OE tero 5 - 5 - | ns

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

Input conditions Access time Access time from RAS
trap < trap (max) and trco < trco (ax, tRAC (MAX,) tRAC (MAX)
trRAD > tRAD (Max.) and taco < trco max) taa (Max)y tRAD + taa (Max)
trcD > tRCD (MAX) tcac (max.) tRCD + tCAC (MAX.)

trap (Max) and trco vax.) 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 trap = trap (vax, and teco = trep
max.) will not cause any operation problems.

2. Either trcH pviny or tRRH (ving should be met in read cycles.

3. toezmax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vou
or VoL.

EN bLuy2?525 0091051 490 ME
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NEC uPD42518165, 4218165

Write Cycle
trac = 60 ns trac= 70 ns
Parameter Symbol i Twax. | v | wax. Unit | Notes
'WE hold time referenced to CAS . twen 10 - 10 - ns 1
WE pulse width twe 10 - 10 - ns | 1
WE lead time referenced to RAS tRwL 10 - 12 - ns
WE lead time referenced to CAS towL 10 - 12 - ns
WE setup time twos 0 - 0 - ns | 2
OE hold time toeH 0 - 0 - |ns
Data-in setup time tos Q - 0 - ns 3
Data-in hold time ton 10 - 10 - ns 3

Notes 1. twemin is applied to late write cycles or read modify write cycles. In early write cycles, twew (Miny should
be met.
2, If twes = twos (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos Ny and ton miny are referenced to the TAS 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 = 60 ns trac= 70 ns

Parameter Symbaol i Tvax. T Tvax. Unit | Note
Read modify write cycle time tawe 133 - 157 - ns
RAS to WE delay time trwo 77 - 89 - ns | 1
CAS to WE delay time towo 32 - 37 - ns | 1
Column address to WE delay time tawo 47 - 54 - ns 1

Note 1. If twos = twes miny, the cycle is an early write cycle and the data out wili remain Hi-Z through the entire
cycle. If trwo = trwp MiN,, towp 2= towo (M, tawp 2 tawp (viny and topwp 2 topwo (Ming, 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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NEC uPD42518165, 4218165

Hyper Page Mode (EDO)

trac = 60 ns trac = 70 ns
Parameter Symbol Unit | Notes
) MIN. | MAX. | MIN. | MAX.

Read / Write cycle time thec 25 - 30 - ns 1
RAS pulse width tase | 60 125,000 70 1125000 ns

CAS pulse width tHoas 10 [10,000] 12 {10,000( ns

CAS precharge time top 10 - 10 - ns
Access time from CAS precharge tace - 35 - 40 ns

CAS precharge to WE delay time tcpwo 52 - 59 - ns 2
RAS hold time from CAS precharge truce 35 - 40 - ns

Read modify write cycle time tHPRWC 66 - 75 - ns

Data output hold time tome 5 - 5 - ns

OE to CAS hold time tock 5 - 5 - ns | 4
OE precharge time toer 5 - 5 - ns
Output buffer turn-oif delay from WE twez 0 13 0 15 ns | 34
WE pulse width twez 10 - 10 - ns 4
Qutput buffer turn-off delay from RAS torr 0 13 0 15 ns | 3,4
Output buffer turn-off delay from CAS torc 0 13 0 16 ns | 3.4

Notes 1. trec vz, is applied to CAS access.

2. if twes 2 twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. I thwo 2 tRwo (MiN), towp 2 towp (MiN), tawb > tawo (v and tcewp 2 tepwn Ny, 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.

3. torc (Max.), toFr (Max.) and twez (max,) define the time when the output achieves the conditions of Hi-Z and
is not referenced to Von or VoL.

4, Tomake I/Osto Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows. The effective
specification depends on state of each signal.

(1) Both RAS and CAS are inactive (at the end of the read cycle)
WE: inactive, OE: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trr or tach must be met - twez and twpz are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - towo is effective.
CAS, OE: active - tooH is effective.

B L4y27525 0091053 bk MM
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NEC 1PD42518165, 4218165

Refresh Cycle

trac = 60 ns trac= 70 ns
Parameter Symbol VI T vax. | v T vax. Unit | Note
CAS setup time tosa 5 - 5 - ns
CAS hoid time (CAS before RAS refresh) toun 10 - 10 - ns
RAS precharge CAS hold time tArc 5 - 5 - ns
RAS pulse width (CAS before RAS self refresh) taass | 100 - 100 - us | 1
RAS precharge time (CAS before RAS self refresh) taes | 110 - 130 - ns | 1
CAS hold time (m before RAS self refresh) teHs -50 - -50 - ns 1
WE hold time twhr 15 - 15 - | ns

Note 1. This specification is applied only to the uPD42S18165.
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Read Cycle
tre
tras
== Vh- \ 3
RAS \(
tesH
{crP tRsH toPN
tcas
UCAS Vu- ! 4
LCAS Ve- / \\( /
tRaL
tash tasc tcal
Vin- 4 3
Address Viw M‘Row X Col. J
tRCH
tres
— V- \
e - LLLLLI1I0LT \
tcro
— Vmh-
% v AN AN ANAANNY
trac
tan torc
teac toez
to <————'1 toFr
U IO Vow- i-Z s \
Y Aty Data out
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NEC uPD42S18165, 4218165

Upper Byte Read Cycle

tra tap
| 7 A\
tesH
t
rtc_kr; trco :Zi: CPN
s ) i\ [T O
I‘EEP’ AR
cas U f N
tasr trw-i' tasc tcan .
Address x:r: M\Row :@l Col. ;
‘tﬂ
FES. tRAH twez
we o /011117 o \ Y/
toes
toea }C_HO.‘ ""|MEZ
A SATTATELRARRARRRRARRRAR . N\\\\\\
taac
tas torc
tcac toez
torz torr
i tcz .
u o xg':_‘ .......................... e -ZX>§‘ Data out ;}-ﬂl R

Remark L /O: Hi-Z
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NEC pPD42518165, 4218165

Lower Byte Read Cycle

tre
tras 1
== Vin- \ 4 X
RAS ViL—- \( 71 . \
tcRp v
—_ Vin- \
UCAS Vi \

tosu

tcrp {rco tRsH tcen
— Vi l‘_—. e '4 X
(CAs - j \\( / / \_
fasr| | e tasc tean =
o YRR XD KXRRREKRKRTRX
tres tRRH = twez
v ST = N Y/
toea FtC_HO’i H_‘1twsz
€77 ALV VY A N\
- o
toz tol
tewz
Lo xg’: -------------------------- e, {XX Data out )}-r{-i L

Remark U I/O: Hi-Z
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Early Write Cycle
tre
tras i irP
=—a Vi \ ¥
RAS N j X
tosk
terp trep trisH toen
UCAS V- % Y teas r X
LCAS Vi- \\‘ 7[ /
traD
tasr| | tran tasc teaH
lt—n] l—

Address

o= V-

ul1/o
L1/O

Vie-

Vin-
Vi

Col.

twes

twen

UOOKXXARXXIXN)

|

L/

Remark OE: Don't care

236

XXXRKXKAX

tos

toH

iy

NS

Data in

XXOOCKXXKXXKXXXAX
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Upper Byte Early Write Cycle

UCAS

LCAS

Address

Vin-

tre

tras tre
V- 58 /_l b
- 7 \
tcst
tcap trco trsH teen
tcas
Vin— '4 X
Vie— / \ \( 1/ / —
tcrp tMRH
N
tran
tasr| | tRaw tasc toan
ot ]

Vin-
Vi~

XX~ XXX

= X XRRRRKRRRIHRRXX)

twes

AR

T 777

tos

]

ton

X

EXKXKXXOOXXKX

\/\/\/
NN

Data in

Remark OE, L I/O: Don't care
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NEC 1PD42518165, 4218165

Lower Byte Early Write Cycle

tre
tras trp

ViH- )

Vie- &

RAS

:

{crP tMRH

— V- X
UCAS Vi / ‘

tcrP treo tasH tcen

w_/ N I

tasr| | tran tasc tcan
st [ [et—

s 372 XOOOK o XL e KO0OQAKXKXKX,

T

LCAS

g

v v SN\ (Y7777 1T T T

ton

vio 22 XOOGOOAKK_2=2 . XOQOQOOOCOKXXKXXXXXX

Remark OE, U IfO: Den't care
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Late Write Cycle

tre

I | t / N
—_— J = - ] C
s 3 RO X W
WE ///////////rtﬁ N LT
& v [/////] ‘m"\X\\\\\\\\\\\\\\\\\\\\\
e XXXX> - kXXXXXXXXXXXX

B L427525 00910k1 73T ER
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NEC uPD42518165, 4218165

Upper Byte Late Write Cycle

<<

s5
[
;. |lE |E J
.
ﬂ./
\lr\

RAS

trReD trsH topne
tcas

N
L

UCAS

LCAS

<<
s
[

n

ViH— p L b
Address o, Row §<X>] Col.
Vi : 7 X 7
towL
[ '

w v ZTTIII . WIIITT I

N
Pl

A

= v (/111111 Hl\\\\\\\\\\\\\\\\\\\\\\

toen ‘tn_s_
B N e (LA

Remark L 1/0: Don’t care
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uPD42518165, 4218165

Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

tre

tras tre

ViH- \ £ y
V- \( 7[ N

tcrp tmR
Vik— '
Vi~ \

tesH

tcrp trco trsH tcen
Vin- Y tcas 4 Y
V- / | W

tRap
tas| t tasc

IAA—RD RAH
Vin- Y
Row Col.
V- m 7@

trcs

AH
pot—
\
¥
towe
trwL

twe

i TIT7TTTTTF

.

LT

OEH

w LT

4

ALAAARARARRARARRRRARANY

Remark L i/O: Don't care

KXXRXXXRXNHX

Data in

B Lu27525 0091063 502 M
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NEC

1uPD42S18165, 4218165

Read Modify Write Cycle

RAS

ond
(o]
>
n

r—
(@]
I
4]

Address

A  VH-

U0
LYO

Uifo
LI/O

242

trwe
tras | tre
Vik- 5\ ; Y
Vie- X 7
tesH
tcrd trco tRSH toen
tcas
Vik- X 4 y
Vit~ / \\( 1/ / \
traD
tasr| | tRad tasc tcau
[
Vin- 4 Y —
Vi X RowJ ¥ Col.
trwo towL
tawo tRwl |
tacs| towo twe
Vin- f Y
w L[]/ N LT
toea toen

Vi

Vin-
Vie-

AAMMMANNY

ANARRRRRRRNY

O a T4y S— i

‘ HOOOXKXXKXXX

trac

taa

tcac _toeo tos ton
---------- @ Datain

oLz
toz toez
X
Data out }-

M Lu27525 0091064 uy49 WA
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NEC uPD42518165, 4218165

Upper Byte Read Modify Write Cycle

trwe

tras tre
= V- ) 4 3
RAS " \L 72 N\
tcs
tcrp treo trsH tcp
— teas
ViH- h '4 N
ucas M- _J \\‘ 7/ / N\
tcrp tMRH
— Vin- X
LCAS Viee /- \
trao

tasri | tran | tasc toan

Vi~ 4 p!
Address v Row Col.
[ X
trRwo towL

e SR
 t TITINIIOON, FLARARARARARY
o4 KRR | fetA W e XRRERKKRERKR:
U 1o xg:‘: --------------------- AT --ﬁgX)(LLoataoF}}--.------.-.-......Ffi.‘..z .................

Remark In this cycle, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.

M b42?525 00910L5 345 WA 243
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NEC uPD42S18165, 4218165

Lower Byte Read Modify Write Cycle

= tRwe o
s U \ 7 N
B rtc_m’, tMRH
UCAS 7 )\ o
tcrp trcD = tasH teen
L - r_’ v teas 4 X
[CAS 7 \\( L/ \___
- thtRAD e -
o1 YRR e KON 2= HERKRAKRRARRRRN
o .
| |‘tFl_ci fowo twe
w - 777771771777 I
toea foen
= AWML/ AN
= 1 tan
e teac _’toeo tos tou
R e %X)i‘ atain W

»
forz toez
— Hi-Z L p Hi-Z
IR e DA S R ..% Data QU [feeseeesmessssmmmmensscocoacsccnccrasanns
Vo- 4 2

Remark In this cycle, the input data to Upper I/O is ineifective. The data out of that remains Hi-Z.
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NEC

uPD42S18165, 4218165

Hyper Page Mode (EDO) Read Cycle

RAS

|

C
e
r
I

|

r_
[e]
>
w

Address

U0
LYO

Remark

trasp trp
Vike ———\ tRHCP
Vi— Z
fosH thre trsH
torp treo tHeas fce tHoas fce tHeas tern
>
V- \ 4 \ 4 \ 4
Vi- / \ / N L N / / \
tran tRaL I toFR
tasr| |trar  fasc] tean tasc| | tcan tsc| | toan o torg
[—> [t [ [t
Visi— s N Y N 3 B
v §X>§ Row Col. Col. §<XX>§ Col.
L— e A AVE S 7 K 7
tReH
tres RRH ﬂl—z
Vin- Y
V- [/ L/ /_/ x //
twez
tocH tace tace tero
v toea taa taa
tH= oz
e ANV toe ee 4 N\
. L trac
taa
tcac ldore, L{oHe, toez
toz
Vor~ Hi-Z 4 X 4 X 4 |
Voo TTTTomremmmmememefieenenieas < | Data out 7}--<>§‘ Data out ,}--<>§‘ Dataout ~ Jr---

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

B b427525 0091067 158 W

245




NEC

1PD42518165, 4218165

246

Hyper Page Mode (EDO) Byte Read Cycle

trase tre
= ViH- 3 tRHCP l—t
RAS Vie— X 7/
tosn thec tRsH
terp trcp ! «—LHoAS : ] tuoas teen
e V-
UCAS 7 \\ 7 N ,/ \
tcrp!
tee tHeas tce tMRH
— V- p! 4 y
LCAS Vil— ) \ ;2 N
trao traL torr
tasr| |tran  [tasc toan tasc| | tcam tasc| | toan | torc
1 [—» I
- 4 4 . 3
Address x'" Row E@ Col. Col. mx Col.
L= K X
tReH
tfu‘cs x trau| twez
v Il
vy H= \
v w117 {7
twez
tocn tacp tace toHo M€
toea ta ta, [
% 1 AN : : ‘ 3ii'\
ViLe i cAC cac /
L :::c toz
toune
tor le—>] foez
toz
Von- Hi-Z J L
ulo VoL- y Data out _> ----0‘ Data out E--
\ LN /
Vou- Hi-Z AY Y \
LHO o e B e *E)‘: R e
Remark 1. Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

M Ly2?525 0091068 094 EE

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS




NEC

1uPD42S18165, 4218165

Hyper Page Mode (EDO) Read Cycle (WE Control)

RAS

Address

u o
Lo

Remark

trasp , tre
V- tRHcP T
ViL— X Z
s RsH
torp taco [ tHeas, thca torn
ViH- \ 4 Y 4
Vie- / \ Z / \
trap tray
tasr| [tran lsg toan tasc ,,l‘:_” ase W .t-c;\r—l
s p s p
Vie- K R K 2 K
tRCH
wez wez ™ twe
tﬁ:s t 1 trou tRcs trau| <™
| RCH>—1< te IRCS b re
Viu-— f i i f / -\ \ y
Vie- j Y&é ){\é \ /
tocH
t toHo twez
QEA
toLz
VEBNNNNNNNAN AN
ViL- \
trac ToFR
taa tan taa torc
toac |twez teac | twez teag toez
torz tez toz
Von- Hi-Z 4 X Hi-Z 4 Hi-Z { X
VoL {ytData out ,} ‘Eata out - Data out _}}

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

Bl tuy27525 0091L0L9 T20 W
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NEC

1PD42S18165, 4218165

Hyper Page Mode (EDO) Read Cycle (OE Control)

trase trp
oia VH- tRHCP 4 \
RAS ViL— x JZ
tos thre tRsH
tcre taco tHeas tep tHeas tep thoas tcen
UCAS Vin- X X
s Vi j N\ 4 N 4 N / \
tRAD tRAL torc ’
nsi| ig»\q tasc tean tasgl | toan |tasc] | town tore
Vit r — \ £
Address 1" X>] Row Col.A ColB §<XX>< ColC
b 3 K A X
| trac
I Ta taa tACH
trcs tcac tcac toes L, tred
—_— - r 1cAC X
we V777777 ZH TR
too tock oo
tocu tace tace
toea toep toep toep tocH fero
— V- £ Y %
OF - X\\\\\\\\ \r k / ’St
toEa Toea
|tz [ toz | toz
toz toez | touz toez toez toez
Ulo vou- Hi-Z 4 r X 7 ¢ X X AL X Hi-Z
LIO Vo ————— 4 A Data ouLA7 'y 4 (Data out u) ) « A Dataout ..;7 ! (Data out C7 } ------

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

248
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NEC

uPD42518165, 4218165

Hyper Page Mode (EDO) Early Write Cycle

\
7

L1

trasp
e V- \ trHcE
RAS N
Vi K
tesH turc trsk
tere treo thoas L fep thcas tep thcas
|
UCAS Vm- x 4 sx
LCAS V- \ X 7 - N
oo tRaL
tasn| [tran  Jtasc toan tasc tean tasc | tcan
F—p 4—.‘
Vik- 4 4 R 3 4
Address Vi XX Row Col. Col. m
- / ] -
twes tweH twes tweh twes twoH
WE Vin-
Vi- 7 7
tos ton tos ton tos ton
U0 Vi Y o
LIIO wi- s Data in 1 Datain

»_KXXO00XX
Data in

Remarks 1. OE: Don't care

2. Inthe hyper page mode (EDQ), read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.

B Luy27525 0091071 L&Y IM
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NEC

1PD42518165, 4218165

250

Hyper Page Mode (EDO) Byte Early Write Cycle

Vie-

trasp tre

Vi Y tRHCP X
m S( iz \—

tRsH

theas l{ﬂy_»]

tesn tHpe

treo tHoas

V-

UCAS Vi

A

theas tep MrH

LCAS

Vin-
A
ddress Vi

Vis-

twes
-
WE Vie- \

tRAD
tRan

tRaL
toan

tasr tasc tcan tsc

fcan ASC
Sad

Col.

Lu
o]
=3

L,

R
T

Vin-
Vie-

1S

Vis-
LI/ Vi

Remarks 1.
2.

RRRRY == XXX

Datain

tos toH jol toH
le—>-|
XXX
7
KOOOOOOORKKKNXXXXN

in the hyper page mode (EDO), read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the same RAS cycle.

OE: Don't care

. This cycle can be used to contral either UCAS or LCAS only. Or, it can be used to control UCAS

or LCAS simultaneously, or at random.
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NEC

uPD42S18165, 4218165

Hyper Page Mode (EDO) Late Write Cycle

RAS

Address

U o
Lo

ViH-
Vi

Vin-
Vi~

Vin-
Vie-

trase trp
_—\ tRHCP
e 7
tesH tHec tRsu
tore trco tHeAs tce trcas ter tHcas tcen
/ zL ;\ N /
\ 1Y N -
tran trar
tasr| [tran  |tasc tcan tasc toan tasq tcan
| [
4 ! 4 4 X
Row Col. Col. Col.
N 7 A A
towe fowL towt
tRwi

twe

2

(/11111

tosu

=
ARRRRRRRAANY

tos | | tou

Remark [n the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

k427525 0091073 451 W
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NEC 1uPD42518165, 4218165

252

Hyper Page Mode (EDO) Byte Late Write Cycle

trase tRP
trRuce

== V- \ Y X
RAS " N 7] N
tesH thpc tRSH

trcD theas tHoas tcpu_>1

UCAS Vis- r—> X \ 4 X :g;
Vi~ / \_S 7Z xt 7/ f
tcre tee trcas tep MR
v - Y '4
—a -
LCAS Vi / N\ / K

1RaD

tcrp

traL

tosg| |ty |tasg {can 10| | toan tasc| | fcan
b | P
Vik- p! s p! s p!
Address " Row 5<>§ Col. Col. Col. ><XX
- Pa . 7 X 7
fowL fow tow
tawe
thcs \ twp __tRos . twe tres . twe
= Vm- /
we - [[/]] N/} S
toen toen toen
= V- 4 4 '4
o v 777777 V \V ALAARRRRRRARNY
toeo tos | {tou {oeD toep, tos | | tow
Uno e HZogs Datain =% Hi-22Y Datain
-
{oeD toeo , 5| | tom toeo

0 1 et YRR oo XXX

Remarks 1. [n the hyper page mode (EDO), 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.
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NEC

uPD42S18165, 4218165

Hyper Page Mode (EDO) Read Modify Write Cycle

pus )
[72]

Address

u o
LI/O

ulio
LI/O

Vik-
ViL-

Vib-
Vie-

Vin-
Vie-

Vin-
A

Vin-
Vit~

Vor-
Vou-

Vin-
Vi-

N twp fxn_oﬂ towp twe
X p!
N ]{' \
tRac

trasp tre
N
A
tHPRWC
terp treD tHeas tcp tHeas top thoas tep
i ™
/ N N /A /
A A 7 - 2/
traD tRAL
tasn| [tran tasci  |tcan tasc | | toa tasc) | tean
[ jt— et
YAY 3 4
Row Col. Col Col
A - A A A
tRwo tace, toPwn tace tcown tow,
tawo Yowd] tawd lw 1awo tRwL
trcs towo tros town twe
Y

IAAAARRAN

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

k427525 0091075 224 IR
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NEC

uPD42S181

65, 4218165

Hyper Page Mode (EDO) Byte Read Modify Write Cycle

trasp tap
=a Vh- y
RAS
Vi- S
t tHpARWC
IEE'; taco tHcas ticas leen
—— Vh b 74 \ 4 '
gcas v F % N \
torp - tep theas tep tvRe
Trae V- \ y
LCAS )l
Vie- \ Ji y\_
1ra0 tRaL
tase | |tran, tasc toan 1450t | foan basc| |toan
—— —~ [y S| fan{ Dt |
Vi~ p 4 ! y p
Address VIH X Row Ea Col Col. Col.
L~ 7 X 7
tace tace,
tawo topwo torwo fow
tawo WL tawp _jtow] tawn trw,
tr?cs towo i lygi tcwo twe Macs town twe
== V- X X \
WE Vi \j( \; l S; l Z Z ! !
trac
' taa o tn
, o = e LT iy
BE IH-§§§§§§§\ floga) toea toex *EEEE
Ok Vie- X y\\‘ y\\
N tciz| | toeo N teiz] {toep N oz | | toen
toLz] toez toz toez toz toez
| le—>- t T
Vou- Hi-Z i- i-
UIO 2" e out M--=-t-HiZZ out Hi-Z -
Lo xz:“ Hi-Z N ot L H-Z -
os| | ton fos| [tox
Vi £y \VAYAVAY,
uro 7:); U, S— VAV AV A U— <ﬂ»""
Vi (X n F 1 g AVAVAYA
tos| | tou
ViH-
ol TR KRR
n—7
Remarks 1. In the hyper page mode (EDO), read, write and read modify write cycles are available for each of

254

the consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

B b427525 0091076 1L0 WW

. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS




NEC

1PD42S18165, 4218165
Hyper Page Mode (EDO) Read and Write Cycle
tRasp L tee
- Ve ————Y truce
RAS v N
tosk tupc task
}jc_ﬂg treo tucas tep tioas | ter tHcas feen
UCAS  Vm- ! "Sm— Y Y
[CAS Ve~ J Qt £ N ,lz N ¥ \__
{rap tRAL l
tasn| [taan  Mtascl | foan tasc| | toan tsc| [lte !
fot——y e [ |
Vin- 4 s I HJ:‘
S 23 0 ST 0 SN 00 T 0000 G
tres tRcH
/ y [ e twes twek |
H=—
w Vi~ /ZZZZZj X ]///////7
tocH tacr tcHo
toea taa <__-J
~—=  VH~- toz t
NN\ S =/ EENNNNNNNANNNY
L trac toez|
taa
feac "tp:c twez
toz
g (Y ¢ (Y T S —
tD‘s toH
R {j){ I
Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.

Bl buye2v525 0091077 OT7? M
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NEC uPD42518165, 4218165

CAS Before RAS Self Refresh Cycle (Only for the uPD42518165)

1 trass ) tres
RAS Vi 3 - 3
Vi- ) teae |\
(98 pa———>]
tarc
lens tern
tosr

VoA Ve TN /7N

~

Remark Address, WE, OE: Don'tcare L /O, U IfO: 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 seli refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 1,024 times within a 16 ms interval just before and after setting CAS before
RAS self refresh.

(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 1,024 times within a 16 ms interval just before and after setting CAS before RAS self refresh.

(3) If trassming is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 s < fras < 100 us, RAS precharge time for CAS before RAS self refresh (tas) is applied.
And refresh cycles (1,024/128 ms) should be met.

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

256 B bu27?525 0091078 T33 M
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NEC

pPD42S18165, 4218165

CAS Before RAS Refresh Cycle

Vin-

RAS ViL.

UCAS V-
LCAS V-

-\

tesr

tac

tre

tras

trp

tras

trp

tchr

N\

K

Z

—_—

trrc

tesh

tcHr

/—S

\

X

—

trrc

torn

CRP \—

\ /

Remark Address, WE, OE: Dontcare L 1/O, U I/O: Hi-Z

RAS Only Refresh Cycle

RAS ViL.

UCAS Vm-
LCAS Vi

ViH-

Address Vi

Remark WE, OE: Don't care

tcrr

trc

tras

tRas

e I e

trrc

tcar

toen

_/

XXX

task tran tasm traH
—\ r
Row 4 Row
ke 7

LI/Q, U I/O: Hi-Z

k427525 0091079 97T M
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uPD42S18165, 4218165

Hidden Refresh Cycle (Read)

tre trc
tras 1 tRP tras PG
— Vm=- Y ZL_'\ %
RAS Vi- \ 4 J[ \
tore taco tRsH tenr torn
UCAS V- { X 4 h
LCAS Vi- \\ _/
traD tRaL
tasn tRAH tasc tcan
| ft—
- 3 X
Address Vi MROW E@ Col.
Vil 9 4
tReH
tros twr [T, twez
WE G ‘ \ W/
WE (/17 |
toes twez
toea tono

o W AN

MY

torr
1cAc torc >
toz tor:
toz
U O Vou- Hi-Z v b
LUO Vou— ~77TTTmTTmTmTmomSsSSsSmossmsmmsoooecsnoones i@‘ Data out J

258

B by27525 0091080 691 WN




NEC (PD42S18165, 4218165

Hidden Refresh Cycle (Write)

tre tre
tRas tre tras | tee
— Vi \ F y
RA
5w \ /N L \

tcRp trco trst tewr toen
UCAS Vi ¥ f h
LCAS Vu- \\ JZ

tRaD
tasr | | tRan tasc tean

Address

e KRR KXo XXXXXXKXOOOONN)

AN\ 77277/ A
£18 2 XRXRXKXRRRN = XX RRIKIRIRIXIKIXKRIKINKK

Remark OE: Don’t care

=
m

k42?525 009108L 524 mE
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NEC 1PD42518165, 4218165

Package Drawings

50PIN PLASTIC TSOP(lI) (400 mil)

50 26
AAARAAAREAAA AAEAARAAAAAA

detail of lead end

f t
w o
HEHEHEHEEEEE HEHHHEEHEHE
1 A 25
H
|
J
O] AW i ﬁlnnnn[—lrﬂ—ll;__lr"jnr]r]nnnr”_”_l x% _______ :_ 777777777 \
et 4 b

NOTE ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.13 mm (0.005 inch) of A 2117 MAX.  0.834 MAX.
its true position (T.P.) at maximum material condition. B 1.0 MAX. 0.040 MAX.
G 0.8 (T.P.) 0.031 (T.P)
0.08

D 0.32159% 0.013£0.003
E 0.120.05 0.0040.002
F 1.2 MAX. 0.048 MAX.

G 0.97 0.038
H 11.76£0.2 0.463+0.008
| 10.1620.1 0.400£0.004
J 0.8£0.2 0.031%-008
K 0.1450:92%  0.006:0.001
L 0.520.1 0.020*3-092

M 0.13 0.005

N © 010 0.004

e +7° o +7°

P 3t 3rs.

S50G5-80-7JF4
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uPD42S18165, 4218165

42 PIN PLASTIC SOJ (400 mil)

42

22
iminininisinisisininininisisisisisinininin [

.
+ o |a
1UUUUUUUUUUUUUUUUUUUH;:LW
K *Q* | *EI‘
1 |
o 1AVAY ! %D
R A r
T2 S
e
P42LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 02 0008
mm (0.005 inch) of its true position (T.P.) at B 27.5663 1.085%5014
maximum material condition. c 10.16 0.400
D 11.1820.2 0.440%0.008
E 1.0840.15 0.043:3:3%8
F 0.74 0.029
G 3.5:0.2 0.138+0.008
H 2.545%0.2 0.100+0.008
[ 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 0.016:8:3%8
N 0.12 0.005
P 9.4%0.20 0.370£0.008
Q 0.10 0.004
T R0.85 R 0.033
U 0.20:9:48 0.00873:034
B buy27?525 0091063 370 M
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NEC uPD42518165, 4218165

Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD42S18165, 4218165.
Types of Surface Mount Device

uPD42s5181 65G5}, 4218165GS5: 50-pin plastic TSOP (ll) (400 mil)
#PD42518165LE, 4218165LE: 42-pin plastic SOJ (400 mil)
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