DATA SHEET

NEC MOS INTEGRATED CIRCUIT
uPD42S18165L, 4218165L

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

Description

The zPD42S18165L, 4218165L are 1,048,576 words by 16 bits CMOS 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 uPD42S18165L can execute CAS before RAS self refresh.

The uPD42818165L., 4218165L are packaged in 50-pin plastic TSOP (II) and 42-pin plastic SOJ.

Features

+ Hyper page mode (EDO)

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

part 6 Power consumption Access time R/W cycle time Hyper page mode (EDO)
art number Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
1PD42S18165L-A60, 4218165L-A60 540 mW 60 ns 104 ns 25 ns
uPD42S18165L-A70, 4218165L-A70 504 mW 70 ns 124 ns 30 ns

* The uPD42S18165L can execute CAS before RAS self refresh

Power consumption at standby
Part number Refresh cycle Refresh
(MAX.)

#PD42S18165L 1,024 cycles / 128 ms | CAS before RAS self refresh, 0.54 mwW

CAS before RAS refresh, {CMOS level input)

RAS only refresh, Hidden refresh
pPD4218165L 1,024 cycles / 16 ms CAS before RAS refresh, 1.8 mw

RAS only refresh, (CMOS level input)

Hidden refresh

The information in this d is subj to change without notice.
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NEC uPD42S18165L, 4218165L

Ordering Information

Part number Aoc(:;isxtl)me Package Refresh
£PD42518165LG5-A60 60 ns 50-pin plastic TSOP (1) CAS before RAS self refresh
4PD42518165LG5-A70 70 ns (400 mil) CAS before RAS refresn

N i RAS only refresh
4PDA42518165LLE-AG0 60 ns 44262m !Tlastlc soJ it etroat
4PD42518165LLE-A70 70 ns (400 mil)
1PD4218165LG5-A60 60 ns 50-pin plastic TSOP (1) CAS before RAS refresh
4PD4218165LG5-A70 70 ns (400 mit) RAS only refresh

Hidd efresh
4PDA4218165LLE-ABO 60 ns 42-pin plastic SOJ ‘aden retr
4PD4218165LLE-A70 70 ns (400 mil)
412 M Lu427525 0091231 8Ly WA
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NEC

uPD42S18165L, 4218165L

Pin Configurations (Marking Side)

50-pin Plastic TSOP (1) (400 mil)
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1101 to 1/016

1 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

GND
11016
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GND
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42-pin Plastic SOJ (400 mit)
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NEC 1PD42S18165L, 4218165L

Block Diagram

RAS O—» Lower — QOE
LCAS O— Byte
UCAS Clock Generator Gontrol
WE O—
Data
Output
Upper :l|>
Byte > <] Buifer /o
Control N
Ve O— II((;B
CAS before
GND O—= RAS Counter | L] Data (Lower Byte)
Input
- L [ ] Buffer
k
<« Memory
218 Cell
- 2 |~ Array
Row IJ &
Address ‘XOI %o
o >
Ao Buffer =  1,024x1,024x16
5
Column utput
Address 3 ‘ 1,024% 16 t t L | [Y] suiter
Buffer YO to Y9 1109
Sense Amplifier <16 . e
11016
T T 1,024 t T (Upper Byte)
Data
Input
— p Column Decoder Buffer
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NEC uPD42S18165L, 4218165L

Input/Output Pin Functions
The uPD42818165L, 4218166L have input pins RAS, CASNete, WE, OF, A0 to A9 and input/output pins 1/01 to

11016.

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 following 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.
AO 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 (tasr, tasc) and hold time (tran, tcan)
are specified for the activation of RAS and CAS.
WE Write control signal.
(Write enable) Write operation is executed by activating ﬁg, CAS and WE.
OE Read control signal.
(Output enable) Read operation can be executed by activating RAS, CAS and OE.
1f WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
1/01 to 11016 Input/Output | 16-bit data bus.
(Data inputs/outputs) 1/01 to 1/016 are used to input/output data.

Note CAS means UCAS and LCAS.

M L427525 0091234 573 mm
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NEC 1PD42518165L, 4218165L

Hyper Page Mode (EDO)

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

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 (EDQ), 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 mode (EDO) read cycle. Specifications to be observed are described
in the next page.

Hyper Page Mode (EDO) Read Cycle

RAS i~ \ Vi

tupc torr

s ] I\ S £/

torc

- 4
Address x'“ Xx Row m ColA )(XXX>] ColB Col.C
- N

|_ trac
" tan tan taa tReH
tcac tcac T teac tRA e |a] Lo TVPZ
— Vmn-
v v [//]// \Z/
tocu
tocH tcHo twez
toea toep toep toEa tcHo

oz V- \ N\

toLz
torz ’Ef_ toez toiz || toez toez
- i~ 3 4 3 p i -
110 xz:‘_ - HI-Z %y:gata outA _><X(Data out 9.7} % Data outSE- Data out (;E---Fi'--z-
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NEC

uPD42518165L, 4218165L -

—

Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate trec at the MIN. value.

2. To make I/Os to Hi-Z in read cycle, itis necessary to control RAS, CAS, WE, OE as follows. The effective
specification depends on the state of each signal.

(1)

@)

(3

Both RAS and CAS are inactive (at the end of 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.

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)
_VE, OE: active and either trrr or trcn must be met +++ twez and twez are effective.

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

(1)
2)

CAS: inactive, OE: active -+ tcHo is effective.
CAS, OE: active - tocH is effective.

B 427525 009123k 34L A
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NEC uPD42S18165L, 4218165L

Electrical Specifications

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

* After power up (Vce = Veoming), 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 -0.5t0 +4.6 Y
Supply voltage Vee -0.510 +4.6 v
Output current lo 20 mA
Power dissipation Po 1 W
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tsig -55to0 +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 3.0 3.3 3.6 A
High level input voltage Vin 2.0 Vce + 0.3 Vv
Low level input voltage Vi -0.3 +0.8 A
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Ch Address 5 pF
Ce RAS, CAS, WE, OE
Data input/output capacitance Cio /0 7 pF
15 M 427525 0091237 282 M

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



NEC

pPD42S18165L, 4218165L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lect RAS, CAS cycling trac = 60 ns 150 mA 1,2,3
tac = tac (v, lo = 0 MA taac = 70 ns 140
Standby | ,PD4a2518165L lecz RAS, CAS 2 Vin i, lo = 0 mA 05 | mA
current RAS, CAS > Vco— 02V, fo = 0 mA 0.15
uPD4218165L RAS, CAS 2 Vv, lo = 0 mA 2.0
RAS, CAS > Vec - 0.2 V, lo = 0 mA 0.5
RAS only refresh current lccs RAS cycling, CAS 2 ViH miN) trac = 60 ns 150 mA |1,2,3 4
trc = trc (MiINy, lo = O MA trac = 70 ns 140
Operating current leca RAS < ViL maxy, CAS cycling trac = 60 ns 110 mA [1,2,5
(Hyper page mode (EDO)) turc = twec (uiny, fo = 0 MA trac = 70 ns 100
CAS before RAS locs RAS cycling trac = 60 ns 160 mA 1,2
refresh current tre = tre(uivy, lo = 0 MA trac = 70 ns 140
CAS before RAS tccs CAS before RAS refresh : taas < 1 us 180 LA 1,2
long refresh current trc = 125.0 us
(1,024 cycles / 128 ms, RAS, CAS:
only for the uPD42518165L) Vee — 0.2 V £ Vi £ ViK max)
oVsvVwLs02V
Standby:
RAS, CAS > Vec - 0.2V
Address: Vi or Vi
ﬁ, OE: Vin
lo=0mA
CAS before RAS lcer RAS, CAS : 150 A 2
self refresh current trass = 5 ms
{onty for the uPD42S18165L) Ve — 0.2 V £ Vi € Vi maxy
ovV<sVec02V
lo=0mA
Input leakage current hw Vi=0to 3.6V -5 +5 pA
All other pins not under test = 0 V
Output leakage current low Vo=0t036V -5 +5 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.0 mA 2.4
Low level output voltage Vou fo = +2.0 mA 0.4

Notes 1.

lec1, loea, loca, locs and loce depend on cycle rates (trc and tuec).

2. Specified values are obtained with outputs unloaded.
3. lcct and lccs are measured assuming that address can be changed once or less during RAS < Vit max)
and CAS 2 Vix (miny.
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycle.

B 427?525 0091238 119 HE
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NEC ' uPD42518165L, 4218165L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification

VIH Ny =20V VoH miny =2.0V

ViL max) =08V VoL (axy =0.8V

(3) Output load condition

1,180 Q

1o
100 pF

Cu 7-7’; 870Q

Common to Read, Write, Read Modify Write Cycle

(2) Output timing specification

Parameter Symbol trac = 60 ns tro =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX.
Read / Write cycle time trc 104 - 124 - ns
RAS precharge time trp 40 - 50 - ns
CAS precharge time torn 10 - 10 - ns
RAS pulse width tRas 60 |10,000{ 70 |10,000] ns 1
CAS pulse width teas 10 {10,000} 12 [10,000| ns
RAS hold time tRsn 10 - 12 - ns
CAS hold time tesu 40 - 50 - | ns
RAS to CAS delay time treo 14 45 14 52 | ns
RAS to column address delay time trap 12 30 12 35 ns
CAS to RAS precharge time tcap 5 - 5 - ns
Row address setup time tasm 0 - 0 - ns
Row address hold time tRAH 10 - 10 - ns
Column address setup time tasc o] - 0 - ns
Column address hold time tcaH 10 - 12 - ns
OE iead time referenced to RAS toes 0 - 0 - ns
TAS to data setup time touz 0 - 0 - ns
OE to data setup time toLz 0 - 0 - ns
OE to data delay time toeo 13 - 15 - ns
Masked byte write hold time referenced to RAS t™MRH 0 - 0 - ns
Transition time (rise and fall} tr 1 50 1 50 ns
Refresh time pPD42S18165L tReF - 128 - 128 ms 4
pPD4218165L - 16 - 16 ms
420 BN Lu427525 0091239 055 M
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NEC pPD42518165L, 4218165L

Notes 1. In CAS before RAS refresh cycles, trasmax, is 100 us.

1f 10 s < tras < 100 us, 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
trAD < tRAD (MAX) and trRep < tRCD (Max.) trRAC (MAX.) tRAC (MAX.)
traD > traD (Max.) and treo < treo (MAX) taa (Max,) tRAD + taa Max,)
trcp > tReD (MAX) tcac max)y trco + tcac (max.,)

traD (Max) and treo (wax.) 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 > trao (vax) and trco > trep max.) will not cause
any operation problems.

3. tcrp (viNy requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42S18165L.

Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. MAX.
Access time from RAS thac - 60 - 70 | ns | 1
Access time from CAS toac - 17 - 18 | ns | 1] &
Access time from column address taa - 30 - 35 ns 1
Access time from OE toea - 15 - 18 | ns
Column address Iead time referenced to RAS trat 30 - 35 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - ns
Read command hold time referenced to CAS troH 0 - 0 - ns
Output buffer turn-off detay time from OE toez 0 13 0 15 [ ns | 3
CAS hold time to OE tcho 5 - 5 - ns

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

Input conditions Access time Access time from RAS
tRAD £ trap (vax.) and trop < tRco max,) tRAC (MAX.) tRAC (MAX.)
trRAD > tRAD (MAX.) @and trep < tRop (MAx) taa (MAX.) tRaD + tas (max)
tRcD > tRCD (MAX.) toac max.) treo + toac max)

traD (MaX.) and trep (wax) 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 2 trao (Max.) and trep > treo (Max.) will not cause
any operation problems.

2. Either troH (viny or tRRH (i) 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
Vor.

B Luy27?525 0081240 877 W 421
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NEC uPD42S18165L, 4218165L

Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol TR Unit | Notes
WE hold time referenced to TAS tweH 10 - 10 - ns 1
WE pulse width twe 10 - 10 - ns 1
WE lead time referenced to RAS tawt 10 - 12 - ns
WE lead time referenced to CAS towt 10 - 12 - ns
WE setup time twes 0 - 0 - ns 2
OE hold time toen 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time ton 10 - 10 - ns

Notes 1. twe MmNy is applied to late write cycles or read modify write cycles. In early write cycles, tweh (ving should
be met.
2. If twes = twes (ming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. .
3. tos i, and ton 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 = 60 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. | MAX.| MIN. | MAX.
Read modify write cycle time tawe 133 - 167 - ns
RAS to WE delay time tawp 77 - 89 - ns | 1
CAS to WE delay time towo 32 - 37 - ns 1
Column address to WE delay time tawp 47 - 54 - ns | 1

Note 1. Iftwcs2twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwo = trwp (MiN), towp = towp (N, tawp 2 tawb (viny and tepwo 2 teewo (viny, 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.

422 B 42?525 0091241 703 W
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NEC uPD42S18165L, 4218165L

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 puise width trase 60 [125,000f 70 [125,000| ns
CAS pulse width trcas 10 {10,000] 12 10,000 ns
CAS precharge time tee 10 - 10 - ns
Access time from CAS precharge tace - a5 - 40 ns
CAS precharge to WE delay time tcPwo 52 - 59 - ns 2
RAS hoid time from CAS precharge trHoP 35 - 40 - ns
Read modify write cycle time tHPAWG 66 - 75 - ns
Data output hold time toHe 5 - 5 - ns
OE to CAS hold time tock 5 - 5 - ns | 4
OE precharge time toee 5 - 5 - ns
Output buffer turn-oft delay from WE twez 0 13 0 15 | ns | 3,4
WE pulse width twez 10 - 10 - |ns| 4
Output buffer turn-off delay from RAS torr 0 13 0 15 ns | 34
Output buffer turn-off delay from CAS torc 0 13 0 15 ns | 34

Notes 1. twrc Ny is applied to CAS access.

2. If twos > twes miNy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwo 2 tRwb (MiN.), towb 2 towp (viNy, tawp 2 tawo (ving and topwo 2 topwo (Min, 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 (vax,) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vor or Vou.

4. Tomake I/Os to 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 tran or tron must be met twez and twez are effective.

(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - toHo is effective.
CAS, OE: active « tocH is effective.

B buc2?525 0091242 b4T WA 423
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NEC uPD42518165L, 4218165L

Refresh Cycle

Parameter Symbol rac=00ns | tho=70ns Unit | Note
MIN. | MAX.{ MIN. | MAX.
CAS setup time tcsh 5 - 5 - ns
CAS hold time (CAS before RAS refresh) tcHr 10 - 10 - ns
RAS precharge CAS hold time tapc 5 - 5 - ns
RAS pulse width (CAS before RAS self refresh) trass 100 | - 100 - | ws | 1
RAS precharge time (CAS before RAS self refresh) trrs 110 - 130 - ns 1
CAS hold time (CAS before RAS self reiresh) tons -50 - -50 - ns | 1
WE hold time twhR 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S18165L.

424 B L427525 0091243 58L EH
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NEC uPD42S18165L, 4218165L

Read Cycle
tre
tras trp
— V- N\ 4 X
v \ I ;
tosH
torp trco trRsH topn
e tcas
UCAS Vm- 4 X
LCAS Vn- / \\ / / \
traD trAL
tasr| | tra tasc tcan
et
Address VM~ Xm: Row :@z P
Vi— 9 4 g y
tRcH
Fo-i tran twez
— V- X
w i 77777777777 /77
toes
tcuo | twez
toea ‘_-l
— Vm- 4—_[
2 LLATATANARRARARARRANN ZERA\N\NY
| trac
f taa torc
tcac toez
oz torR
towz
Ulo  Von- Hi-Z 4 X Hi-Z
LIO Voi— TTTTTTTITTmme s s e {®§ Data out P. .........
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NEC

uPD42S18165L, 4218165L

Upper Byte Read Cycle

RAS

UCAS

LCAS

Address

tre
tRas trp
Viu- \ )
Vi S( \
tesk
{crRp treo tRSH toen
tcas
Vin- X 4 !
Vi- / \ / N
r'ﬁ"f. tmrH
Vin- X
ViL- \
trap thaL
tasr| | tRan tasc toan
[t

ow

tRRH | -

o LMY

toow \
y toea lﬂq w2
111111111 11ARRARARRAN 4 N\
VO e Wz FT S I ommon ot

Remark L I/O: Hi-Z

426
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NEC

uPD42S18165L, 4218165L

Lower Byte Read Cycle

tre

tRas trp
RAS Vin- \ )
Vie- \; ~
tcrp tmRH
—_— Vi p
UCAS vy 7 K
tcsu
tcap trco trRsH toen
tcas
— V- 3 4 !
s W/ N / \
traD tRA
tasr( { tran tasc tcan
Vin- X
o XX e 0K 2 KXXXXKRROXXXTRX
tacH
tres tRRH twez
—_— Vin- Y
v I L ” S
toes
{cHo twez
toea
~ ViH- .
% %0 ANV NV ALY /
L tRac
™ tan torc
toac toez
toz torr
toz
Vou- Hi-Z Hi-Z
LI/O VoLe BT e e Data out Bremrees
Remark U I/O: Hi-Z

- B LY427?525 009124k 295 MW

427

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NEC

uPD42S18165L, 4218165L

428

Early Write Cycle

tre

tras

= VH p
RAS Vi, S‘
tcap trcp
UCAS Vi f Y
LCAS Vu- \\k
tran
tasr| | tran tasc tean
[ pe— [
Vik-
D S o

w v Iy

tweH

IORRRXKXXXXHKXKXXXXX

LI

tos

et

ton

Uioc Vi
LI/O V-

XXX00KHXX,

Data in

KXKXAXXKXXHXKXXXX

Remark OE: Don’t care
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.

Upper Byte Early Write Cycle

tre

thas tap

—= Vih- \
RAS "~ N

tcap trco tRsH teen

teas

UAS vo  J i !

tcrp

tMRH
I-——

\_

Vin-

R Y
LCAS vy - /I N\

tRAD

tasn| | tRan tasc toan
le—s! e
4

ot

pasrss Vo= YOOOK mow XK e XK

w b NN\ || Y7777 TTTTTTTTTTTT7777

tos tou
o]

Vin-
(V) V/e] i

Remark OE, L I/O: Don't care
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Lower Byte Early Write Cycle

tre
tras trp

—= Vm- )
RAS o~ N 7Z

n

tcrr tmrRR

A
WA o f N\

{crp treD trsH torn

—=3a Vm- R
LCAs |~ }* \ \
tasr| [ tRaH tasc

r_. le—]
pasns = KRR or KXo HXXXKXXKKRXXKKKKNKK

WE \\\\\\\\\\\fﬁ M“cjf///////////////////////

ton

tos
f—

4
Lvo :/Im— m Datain
- N

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

QRROOOOXXXXXXXXXXNXXX
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Late Write Cycle

tras ta
|
aas V- ! Y
RAS V- N )f K,
tosH
torp ) trsH tcen
—_ teas
UCAS Vi 3 /
LCAS Vi~ / N\ N z/ ,'L
tRao
tasn| | _tran tasc tean
Addh Vin- 4 )
ress - Row Col.
K. N A
tow
tRwi '
tres| twe

-

- |
we o L/ N X777

1oeu

& Vo [/ ANV RN

toeo | tos tou

Uio Vin Hi-Z . 3
LWVO Ve AAAAN/S """ Data in ]
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Upper Byte Late Write Cycle

tras trp

RAS Vie- S

tesw

trsH teen

tcrp trco
tcas
Taie Vk- X 4 )
UCAS
il A\ .
tcre tMRH
TAze V- f Y
LCAS Vi N
traD
tasr| | tran tasc toan

D " A
= K v,
towL
trwL |

w w T L

vl

LT

lﬁ]
= o [T ATEUALARRRRRRRRRRRARANY

toeo DS fou .
, - ]
w3 R AN HRRAXRXKKKRR

Remark L I/O: Don't care
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Lower Byte Late Write Cycle

tras tap

RAS

N
UCAS Vm- 3
UCA Voo }‘ N\

tesH

; "IC_WP’ trco ) i::\: t teen )
o X Y/ -

Al
[
- s \ p
Address x'" m Row @ Col.
= X 2 K A
tewr
tAwL

Ve s LT R Y P////////////////////

[OEH,

/44444444 G RA\\N\NNAANNNAAANNNAANY

toen |_to_s. ton
o 12 X e XXX

Remark U I/0: Don't care

m

IVl
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uPD42S18165L, 4218165L

Read Modify Write Cycle

trwC
tras : trp
RAS N ) \
- k 7
tosu
tcnH taco trsH tepn
tcas
Ucas V- 3 4 Y
LCAS V- J \\ ,/ /
thao
L‘fﬁ 1Ran tasc tcan
- K K 2
tawp tow
tawo tRwl
tred tewo twp
—  Vm- ' 4 3
we o [[///////1 \ (/[
toea toeu
= Vm 4 k
% %W AN ARRRRRARANY
| | trac
! I taa
’ tcac toeo tos tox
UI/O Vi Y - !
LIO Vi XXXXXXX} """""""" e JEMX
towz
tcz toez
Ul/O Vou- Hi-Z 4 Y Hi-Z
LYO Vo —-=-rmmmmmmsmmmssSesccccso----o Data out }- ---------------------------------

434
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Upper Byte Read Modify Write Cycle

trwe
tras tre
== Vm- b ¢ 3
RAS o N / -
tesk
tcrp trco RsH teen
tcas
OoAs  Vm- y 4 A
T v F \ /

(-

tcre tMRH
—a VH- % X
LCAS ViL— \
trao
tasr| | tRan tasc toan

_ \ \
Address x'" m Row @ Col.
- A F
tawp tew

>

S/ amemm R

/ ARARRRRRRRRNY

% 3 MMM

trac
taa
[ __tozn tos tou
-
L e G e XRRRKKKKXRXX:
(e

{;LZ toez
- Hi-Z \ Hi-Z
U0 x"" ------------------------------------------ Data Ot Jpem-nesmmemmmmemee e e
oL=— |

Remark In this cycle, the input data to Lower 1/O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

trRwe
{Ras trp
— Vi X 1 k
RAS Vie- S i 472 \_
tcrp tMRH
A Vin- X
UCAS Vie j \
tosH
tcre trep tRsH torn
v Y tcas » r <
- He
[CAS - 7 \\‘ L/ .
trAD
LAER. tran tasc tcaH
S .0 0
V- x A -
tawo tow
tawo | tRWL
trcs towo - twp '
—  Vh-
W w- L/ S 7IIIIIIIi
) toea toen
— V- 4 3
% VT AWANAMAMNANANNNY L/ AARRRRARARANY
| { trac
T i taa
I tcac N toeo tos ton
B — T o HRRKKRKRRRRE
toz
R
toz toez
Vonr- Hi-Z N Hi-Z ol
L1/O Voi— -------------------"-"""""'"'""‘_'& Data out 7}' """"""""""""""""""

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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Hyper Page Mode (EDO) Read Cycle

trasp tre

=  Vk- h trHcP
RAS "~ N /] k
. tesu thec trsk
I‘E: thco tHoas tee treas top trcas tepn
UCAS V- 4 Y 4 b / 7
LCAS V- J \ z \L Z S / \_
trap traL torn
l_AEi 1Rau 1:_52 tean fasgl | toan Lsc! | tean - torg
Address x;:: ZXX R°‘”:§O§ Col. : Col. :@: Col. }(X)m(
tRcH
trcs e twez
l [ ]
V- Y
WE V|L—££££(j &1//
twez
tocH tace tace tcro
Vi toea taa taa
—_— H= to
% v ANNMMNNNN = toc e/ N\\N\
L trac
tan
tcac |dong IJoHe. toEz
terz
Uiio  Vou- j - R
LUD Ve emeeeeesasasas H2Z e {x Data out :}--(XE Data out :}-()Z: Dataout  J---

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.
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438

Hyper Page Mode (EDO) Byte Read Cycle

trasP tRP

oEs VH- 3 trHCP
RAS Vie- S 4;/ ;
tcsu thpc | tRsH
tern trco tHoas , thcas tepn
— VhH- y Y
UCAS / \\ J N l / \
1
tcae
r._, . e tHeas tcp tMRH
1
— Viu- 3 4
LCAS , _ ) \ ’] I\
trap tRAL torn
tash| [tran  Jtasc tean tasc| | tcan tasc| | tcaun torc
<->i ] tt—
— Y L
Address " XX>£_R:,W }0; Col. Col. x Col. K)(
- ¥ K A
tReH
tacs, fren| twez
Vi r N
e Vh-
WE V|L-£££££(j /
twez
tocH tace tace tcro M
— V ﬂ—t%T tan taa —
%8 0 AN NN Y% we ]/
!: ;::c torz X
tone
teac le—s toez
toz
Von- Hi-Z 4
uio Vou- u Data out _} ----<>1: Data out E--
tonc
le—>
Vor- Hi-Z ¥ T
LVO o 131( Data out ¥ ]

Remarks 1. 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.
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.

B Lu4y2?525 0091257 070 M
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Hyper Page Mode (EDO) Read Cycle (WE Control)

tRasp tre
=a V- | trHCP
RAS " R V]
\ tes tasu
AP trco tucas tHCAs thea teen
[ ﬁ—\—I ——
UCAS Vi~ 4 7
LCAS V- __/ N A\ 1 L/ \
tRao tRrat]
rh—s: lestH tq‘-s: ‘tc*;",l tasc ___t_"j_"' letasc f _,_‘t_cm‘j
Vi 3 -
Address @i Row EOI Col. Col. §<Xz<>§\ Col.
Vie- A A K
tRcH
twez wPZ twe;
trcs tRCH e trry| [+
| tRCH > le tres ] F
[r— Vin- ™\ A X
we o LIS N N _V
tocH tWEZ
toEA tcHo e
toz
— V- il
% ws ANV AN
L trac toFr
- taa taa taa torc
toac l‘ffz teac ﬂtyfz toag toez
terz toz toz
uio Vor— Hi-Z ¢ X Hi-Z 4 X Hi-Z ¢ b
LIO Yoo "ommmmmmmmsmememmsfeeeeceoe. {y Data out [r+*--* Data out ===~ Dataout fre-----

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.
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Hyper Page Mode (EDO) Read Cycle (E Control)

trasp tre
Oag VH- X trrcP i
RAS " N / k
tosH thpc trsH i
tCRP| trco teas fcp tHeas tep thcas toen
UCAS V 3 t
IH— =
LCAS V- __/ \\( 72 S: 7? S‘: J/
trao trar | forc)
tash| [tran tasc| toan tasgl | _tcan tasc| | toan o
[ [ Let—-] 4—’1 le—sl |1
V= p| s p is
Address (" XX Row [0] coa  XXXXK cos KOO coc
y, N N w, N 2
] tRac
I ta tan tRcH
trcs teac tcac toss le}o| treed
—_— - X
we W 77777 = \!
= tcwo tocH oo
toon | 1> tace
toea toep
~— V-
% % AMMANNNY
foLz
fe—>
torz toez | toz
U /O Vo= Hi-Z S A"
LIO Voo 4 X{Data out A} L

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.
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Hyper Page Mode (EDO) Early Write Cycle

trasp '
FAS Vik- S& tRHCP
Vie- X 7
tosu thee tasu
tlgﬁ_"' troD tHcas i ter tHcas | tee tHcas tcen
UCAS Vw J‘ N J[‘ N J/
LCAS Vi- \ K 7 - -
thA traL J
t’:s_nJ taw  fasg toan tasc [ | tean h»:f toan
Vik- 4 ! ‘ X 4 p ! 4 !
e 32 o KN 22 KOO0 o2 KRROF o= KRRRRN
twes twen twes AWCH twes twen
= Ve
AN A I\ L/11/
tos ton tos tou tos ton

Lﬂ:jg x:: XXXXXXX Data in Data in Data in ; .x’x I’I’X‘I‘x‘x‘x

Remarks 1. OE: Don't care
2. 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.
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Hyper Page Mode (EDQ) Byte Early Write Cycle

trase tRp
BAS Vin- _—!S tance z
Vie- K 7
tosn tupc trsH
. |LCE£ treo thcas trcas teen
—= ViH- ) 4 X 4 X
UCAS
w _f N \ ; \
ltﬁf: ter tucas tee tMRH
—=za ViH- y A 3
LCAS |, " ' N 7 \_
{RaD traL
tasr lgﬁlu tasc tean tasc tcan EA;SE tcan
Vi 2 p X 4
T 5 ) SIS .00 S 0. S 0000 G
= \ 7 7 K
twes twen twes twen twas twew
E W /_\r //
E
N . LN ' L/
1ps tou tos tor
Vin- y— \ —
oo 12 TRRRN KRR
ta in Datain
Vi- AAAAA’ N7 X
1os toH

Vin-
Vi~

XXX X XOORRRRXXO

Data in

XXQOXKXXXXXXR)

Remarks 1. OE: Don’t care
2. 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.
3. 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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Hyper Page Mode (EDO) Late Write Cycle

trasp L e
tRHCP
RAS i /l‘ k
(= - F
tesu tHec tRsH
tcap troo tHcas tee tHoas tep tHoas torn
UCAS Vi X F ' \
LCAS Vu- / \\ 7 \i JZ \L J/
trao trAL
tasr| [tran | tasc toan tasc! toan tasq tcaH
Address (" Row j()g Col. Col. Col.
- F, K K A 7
tow tows towe
tRwL
tres twe, tRcs twe , _ tRecs twe
Vi \ \ v —
IAIE H-
Ve o LLLL]T \ \ N L/
Lgi}u toen BEET
— V- '4
& W [/[//7 N ANRRRRRRRANY
toen | tos | | ton tos| | ton toep ,  tps| | tow
] i le—n]
Ul/iO Vi Hi-Z Y ¢ . Hi-Z 4 N
[ N e e (oo} 4) o %Y o XRRXKKXRRX

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 0091c2ke 438 A
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Hyper Page Mode (EDO) Byte Late Write Cycle

trase tae
taHce

=— V-~ Y
RAS Vil S

tesu tHpe trsH

treo tucas trcas tepn
[

tore

=== Vi b 4 X
UCAS Vie- / \SS 7Z &‘ _/ f \
torp tce tHcas ter tMRH
e V- 3 r 3
[CAS " N v \
trap
traL
g oy fsgl | tow b | I hog! o
V \ ¥ \ s p s p
Address " Row K)‘L Col. Col. Col. Xg}(
- 7 £ A
¥
fowm fom fow
. tRwL
RCS. twp .
e l trcs twe trcs \ twep
we v [///] / (/1]
L N SN N

A i =
= w /[////] M Wi ALLLARRRRRRANY

toeo fos | |ion toep toep, tos | | ton
o] e fe—>-|
Vik- Hi-2Z . X Hi-Z Hi - ZA\F )
uio Yttty it Datain }- === (Data in
toeo , 8| | ton

toeo 1 toeD
0 02 et YRR {2 XX RRANXKRRIOX

Remarks 1. In the hyper page mode (EDOQ), 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 cantrol either UCAS or LEAS only. Or, it can be used to controt UCAS
or LCAS simultaneously, or at random.

444 Bl bu2?7525 0091263 374
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Hyper Page Mode (EDO) Read Modify Write Cycle

tRase the
oas  ViH-
RAS Vi \( / k
tHPRWC
tore trco tHcas tcp tHeas tce tHoas L teen
uoas U f N AN /N /
{CAS v X 7 7 R v
tasn tRAL
tasa| (tran tasc) tcan tasc | | tean tasc| | tcan
r—. [ ] [—]
Vin- 4 4 X 4
Address Vi }d; Row Col. Col. Col.
L i X | A N A
tawp I L toewo [ tacs teewo towe
tawo towl] tawp towy | tawo tRwL
tRi‘iS town twp,  tRCS towo fwp | [ trcs tewo we
TE  Vik- Y Y 3
WE Vie- \ \ \
trac
OE

(V) 1e]
L /O

U o
LI/O

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.
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446

Hyper Page Mode (EDO) Byte Read Modify Write Cycle

AP

trasp
=a V- !
RAS Vie- S ]
tore theRwe
troo tucas treas torl
[ [~
UCAS Vin- \ \ "4 \ 4
Vi \ K 72 &
torp tep thoas tep MRH
i ~
[CAs V- Y 4
Vi %‘ Z
traD trAL
sal ftaan, tasc) | EL t‘ﬁ toan t;‘?ﬁ feau
Vi p /
Address VIH_ * Row @ Col. X} Col. Col.
- 7 7 x 7 X
tace tace,
trw tcpwo i tepwo fow
Tawo towt tawo ftow | tawp trwt,
t“,°5 [ twe lﬁags_ tewo twe cs| towo P
w5 VH- ’ X 3 — N
WE Vi \ \ S
trac
' taa tan taa
foxg o fee e S oy
5 V- UN NN NN L\, foea \ L [toea \ toea| 3k E E § E
OE Vi \ y\!( \
~>l(:LZ toep N _tiz toeo llez| | toeo
towz toez torz toez torz loez
T | T
Vou- i - 4 \ i - N i-
uo i Hi-Z out Hi-2Z out % Hi-2Z
Vou- Hi-Z 4 Hi-Z
L1/O VoL ]y out
os] | ton tos| tom
Vin- .\ —
uo [ W ¥4 YAV A & in
Vi- D‘r i 2 33‘: : KXXXX;
tos| | ton
Vs 4 )
2 i 5. W,
Remarks 1. 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.
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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Hyper Page Mode (EDO) Read and Write Cycle

RAS

Address

U /o
L1/O

uio
Lo

Remark

—

trase . tre
Ve —— trHCP *—t
ViL—- \
tesH thpe trsu
I.tc_Ri trco tHCAS tce ticas | tep tHoas e teen
- NI B e
trao traL l
tasa| |taan s toan Iyi tcan [asc| 1 [toan o
e R 0L o KX e KOO KRN
tacs tRcH
Vi I e twes twor
v LLLLLF i L
toch tace <~}t_c.]no
Vin- \‘:E_LE;\H :::ic
Vi \\\\\\|\\\\\ ZANNNNNNNNN\N\\\N
t
tt::c O
tonc twez
= &
QSR L SO oy -oosve, ¥ ¢ - wpovy SO0 O
tos tou
x::‘: ---------------------------------------------------------------- -§>§: Datain r---=s-esemcemcenn

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.
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CAS Before RAS Self Refresh Cycle (Only for the uPD42518165L)

tRass tres
— V- X s
RAS
Vi St ) 7Z torp \____
T . e—>
ARG
teus tern
tesr

UCAS V- T
LCAS Vi-

~

Remark Address, WE, OE: Don'tcare L /O, U IfO: Hi-Z
Cautlons 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
iong 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 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) f trass iy 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 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trps) is applied.
And refresh cycles (1,024/128 ms) should be met.

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

48 B L427525 0091267 TLT EE
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CAS Before RAS Refresh Cycle

tre

taas ) tap tras | tre

AAS x:p: ——5\ 7{—'\\ 7! X

CRP

tcsr tcHr tapc tcsr tcHR

trrc tcen
UCAS V- \ / S\ Y ' Y
LCAS  Vn- X 7 \ X 7/ \ /

Remark Address, WE, OE: Don'tcare L I/O, U I/O: Hi-Z

K

RAS Only Refresh Cycle

tre

trc
thas | trp tras | tap
=xa Vw- Y ;( X / b
RAS Vie- S‘—_; \‘—j \__
’ terp
trrc [
tere toen
UCAS Vm- p
LCAS Vu- \/
tasn tran tasm tRaH

Vie-

Remark WE, OE: Don'tcare L /O, U 1/O: Hi-Z

BN bu427525 00912k8 95- WA
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Hidden Refresh Cycle (Read)

tre trc
tras G tRas , 1. tre
—= V- 3 /L__-\ S
RAS "~ \ ] \L Jg N
ferp taco tasH tcHr teen
UCAS Vm- \ s <
LCAS Vi- / \\ I
trap traL
tasr tRaH ﬁ“i", team
- \ 4
Address xm Mﬂow EO] Col.
- 4 k
|
trcH
tres) twir |, twez
e [T [1[/1/]
WE Vi St /
toes twez
toea :c_kq
o % TULILLLLLLVININ ALARRARRAN
Vi /
1R,
o !A:c torr
tcac torc ™
toz toez
toz oz
U /O Vou- Hi-Z 3 4 i-
LIO V.- XX Data out R
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Hidden Refresh Cycle (Write)

tre

tre
tras trp tRas P

= Vi 18 —
RAS N ,) \_L H \
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NEC

uPD42S18165L, 4218165L

Package Drawings

S0PIN PLASTIC TSOP(II) (400 mil)
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detail of lead end

A
H
|
J
- $ |
(L) lminaimininintniniainl ST - A
o] .
c L.
- M @
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 21.17 MAX.  0.834 MAX.
its true position (T.P.) at maximum material condition. B 1.0 MAX. 0.040 MAX.
5 0.8 (T.P.) 0.031 (T.P.)
0.08
D 0.3275-% 0.013£0.003
E 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7610.2 0.463+0.008
| 10.1620.1 0.400+0.004
J 0.8+0.2 0.031+0-308
K 014523898  0.006:0.001
L 0.520.1 0.020+9-004
M 0.13 0.005
N 0.10 0.004
2 +7° a+7°
P 32 3L,
S60G5-80-7JF4
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NEC

uPD42518165L, 4218165L

42 PIN PLASTIC SOJ (400 mil)
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NOTE

Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at
maximum material condition.

O o
_E
o]
|
T
[l Q P
P42LE-400A

ITEM| MILLIMETERS INCHES

B 27.56%33s 1.085:8:59%

c 10.16 0.400

D 11.1820.2 0.440%0.008

E 1.080.15 0.043:3:3%¢

F 0.74 0.029

G 3.520.2 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 0.400.10 0.016:3:9%%

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 0.20:3:42 0.008:3:8%

bu27525 0091272 387 W
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NEC v uPD42S18165L, 4218165L

Recommended Soldering Conditions
Please consuit with our sales offices for soldering conditions of the uPD42S18165L, 4218165L.
Types of Surface Mount Device

uPD42S18165LG5, 4218165LG5: 50-pin plastic TSOP (1) (400 mil)
1#PDA42S18165LLE, 4218165LLE: 42-pin plastic SOJ (400 mil)

454 B Lu27525 0091273 213 M
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