DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

1PD42518165, 4218165

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

Description
The uPD42S18165, 4218165 are 1,048,576 words by 16 bits CMOS dynamic RAMs with optional EDO.
EDQ is a kind of the page mode and is useful for the read operation.
Besides, the uPD42518165 can execute CAS before RAS self refresh.
The pPD42518165, 4218165 are packaged in 50-pin plastic TSOP (Il) and 42-pin plastic 50J.

Features

- EDO (Hyper page mode)

+ 1,048,576 words by 16 bits organization

- Single +5.0 V £ 10 % power supply
Fast access and cycle time

Part number Power consumption Access time R/W cycle time EDO {Hyper page mode)
Active (MAX.) (MAX.) {MIN.) cycle time {MIN.)
#PD42816166-50, 4218165-50 935 mwW 50 ns B4 ns 20 ns
uPD42518166-60, 4218165-60 880 mwW 60 ns 104 ns 25 ns
uPD42818165-70, 4218165-70 825 mw 70ns 124 ns 30 ns

+ The uPD42518165 can execute CAS before RAS self refresh

Po tion at st
Part number Refresh cycle Refresh wer consumption at standoy
(MAX.)
uPD42518165 1,024 cycles/128 ms | TAS before RAS self retresh, 1.4 mW
CAS before RAS refresh, {CMOS level input}
RAS only refresh, Hidden refresh
nPD4218165 1,024 cycles/16 ms CAS before RAS refresh, 55 mw
RAS only refresh, (CMOS level input)
Hidden refresh
The intormation in this document is subject to change without notice.
Document No. M10560EJ8V0DS00 (8th edition) The mark X shows major ravised points.
Date Published January 1997 N X
Printed in Japan © NEC Corporation 1995
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Ordering information

Access time

Part number MAX) Package Refresh
pPD42518165G5-50-75F 80 ns 50-pin plastic TSOP () E-_AE before:ﬁ_l-\_g self refresh
uPD42518165G5-60-7JF 60 ns {400 mil) CAS before FAS refresh
1PD42S 18165G5-70-7JF 70 ns ::jsd;"'rzf'i:s“
uPD42S18165LE-50 50 ns 42-pin plastic SOJ
4PD42518165LE-60 60 ns (400 mil)
4PD42S18165LE-70 70ns
uPD4218165G5-50-7JF 50 ns 50-pin plastic TSOP (i) CAS before RAS refresh
uPD4218165G5-60-7JF 60 ns (400 mil) RAS only refresh
LPD4218165G5-70-T0F 70 ns Hidden refresh
uPD4218165LE-50 50 ns 42-pin plastic SOJ
uPD4218165LE-60 60 ns (400 mil)
1#PD4218165LE-70 70 ns
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (i) (400 mif) 42-pin Plastic SOJ (400 mil)
Vee O— 1 N 50 |0 GND vee o— 1 O 42 GND
/01 O 2 49 f=—=0 11016 01 Oee{ 2 41 a0 HO16
/02 el 3 48 a0 1015 /02 Q=i 3 40 b0 1015
O3 Oe—el 4 47 =0 11014 HO3 Ol 4 39 O 1014
104 Ol 5 46 [0 11013 fO4 Oe—el 5 38 f=-=0O 1013
Vee O——1 6 45 |—0 GND Vee O— 6 37 |—-—-0 GND
105 Gl 7 44 O 11012 OS5 Ol 7 36 |==0O 1012
Y06 Ol 8 43 [e—=0 1011 V06 Cree{ 8 35t 1O11
107 O=ei 9 42 =0 1/O10 YO7 O~—=l 9 . 34 Le=0 VO10
Y08 O=—f 10 41 |0 109 108 Omee{ 10 S8 33 [0 109
NG o—] m %% 40 |—o Ne NCo—] 11 BB s [0 NG
82 NCo—] 12 28 31 [0 [CAS
é 2 WEo—{ 13 E8& 30 l—o UCAS
gg FAS O—e] 14 m o o9 le—c BE
NC O— 15 na 36 |—O NC NC O— 15 28 bo—0 Ag
NG O— 16 ‘i;‘.: 35 fo—o0 LCAS NC O— 16 27 b0 A8
WE O] 17 34 [=—O UCAS AQ O—= 17 26 f=—0 A7
RAS O~ 18 33 |+—0 OF At O—] 18 25 [+—0 a6
NC O—] 19 32 O A9 A2 O—= 19 24 f+=—0C AS
NC O-——{ 20 31 A8 A3 O—=1 20 23 =0 A4
AQ O—f 21 30 Dg A7 Vee O—1] 21 22 |-—~C GND
Al O—el 22 29 [0 A6
A2 O——el 23 28 p—0O A5
A3 O—t 24 27 A4
Ve O— 25 26 [:2 GND
AO to A9 :  Address Inputs
/01 to /016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS Column Address Strobe {upper)
LCAS Column Address Sirobe (lower)
WE : Write Enable
OE : Output Enable
Vee . Power Supply
GND : Ground
NC : No Connection
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Biock Diagram

RAS O—a
[CAS O—
UCAS O—e

WE O——a

Vee  Or——e=
GND O—=

AC
A9
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Input/Output Pin Functions

The uPD42S18165, 4218165 have input pins RAS, CAS

E, OF, A0 to A9 and input/output pins 1/O1 to

1O16.
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.
1t refreshes memory celt 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 fatching 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 operaﬁon, 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 (bsa tasc) and hold time (tran, toan)
are specified for the activation of RAS and CAS.

WE Write control signal.

(Write enable) Write operation is executed by activating RAS, CAS and WE.

3 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.

1fO1 1o 1016 Input/Output | 16-bit data bus.

{Data ingputsfoutputs)

1101 to 016 are used to inputoutput data.

Note CAS means UCAS and LCAS.
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* 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 (EDOQ) are as follows.

1. Data output time is extended.
in the hyper page mode (EDO), the output data is held to the next TAS 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.

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

Vi
Vi—

J

RAS

tHpe tora

CAS \‘2:: _/ \ ¥ \ / X i/
J forc
f
!
Vo
Address /""" X’m. Col.A Gol.C
} !L ::c t::rc N tren o
! toac l 28 el ] ..T4
‘WE Vik— f i i f f / 1\ {L
VvL—_ -E:l:z

v N NN

toz
. tez LE*C ez tez toez toez
}
Vor— Hi-Z N ] 3 -# { 2
i Dataout A Data out Bp-~w=w Data out C Data out Cfp = mm="=
0 Vo 72 S 3 A
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Cautions when using the hyper page mode (EDO)

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

2. To make VOs to Hi-Z in read cycle, it is necessary to control RAS, TAS, WE, OE as follows. The effective
specification depends on the state of each signal.
(1) Both RAS and CTAS are inactive (at the end of read cycle)

WE: inactive, OE: active

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

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

The slower of torc and tors becomes effective.

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 tas or trer must be met - twez and twez are effective.

The faster of toez and twez becomes effective.
The faster of (1) and (2) becomes effective.

3. inread cycle, the effective specification depends on the state of CAS signal when contralling data output with
the OE signal.
(1) CAS: inactive, DE: active - tcro is effective.
(2) CAS, OE: active - focw is effective.

2

-
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Electrical Specifications

- CAS means UCAS and TCAS.

+ All voltages are referenced to GND.

« After power up (Voc 2 Veomny), wait more than 100 us (RAS, CAS inactive) and then, execute eight CAS before
RAS or BAS only refresh cycles as dummy cycles to initialize internal circuit.

Absoilute Maximum Ratings

Parameter Symbot Condition Rating Unit
Voitage on any pin retative to GND Vr ~-1.0t0 +7.0 v
Supply voltage Vee -1.0t0+7.0 v
Output current lo 50 mA
Power dissipation Po 1 W
Operating ambient temperature Ta 0to +70 ‘C
Storage temperature Tag -55 10 +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 reliabiiity.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 45 5.0 5.5 Vv
High level input voitage Van 2.4 Vee + 1.0 Vv
Low level input voitage Vi -1.0 +0.8 v
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MH2)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cn Address 5 pF
Ce AAS, CAS, WE, CE 7
Data input/output capacitance Cio f{e] 7 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current tcer RAS, CAS cycling trac = 50 ns 170 mA | 1,23
tRc = tre Ny, Jo = O MA taac = 60 ns 160
trac = 70 ns 150
Standby |gPD42518165 leez RAS, CAS 2 Vinpany, o = O mA 2.0 mA
current RAS, CAS 2 Voc - 0.2V, lo = 0 mA 0.25
#PD4218165 RAS, TAS 2 Vi), fo = 0 mA 2.0
BAS, CAS 2 Vec~ 02V, lo = 0 mA 1.0
RAS only refresh current [ RAS cycling, CAS > Vix pan) taac = 50 ns 570 | mA |1, 234
tRe = tac pwn, 1o = O MA trac = 60 ns 160
taac = 70 ns 150
Operating current leos FAS < Vi max,, CAS cycling taac = 50 ns 120 | mA [1,2,5
{Hyper page mode (EDO)) e = tipe pwing, lo = O MA trac = 60 ns 110
trac = 70 NS 100
CAS before RAS lecs RAS cycling trac = 50 ns 170 | ma | 1,2
refresh current trc = tac mny, lo = 0 MA trac = BO ns 160
trac = 70 NS 150
CAS before BAS lccs | CAS before RAS refresh : tras € 300 ns 350 [ wA | 1,2
fong refresh current tre = 126.0 s
{1.024 cycles / 128 ms, RAS, CAS:
only for the 1 PD42S18165) Voo = 0.2 V S Vi € Vin aaxy
ovsveso2V
Standby: tras £ 1 us 400 pA 1,2
RAS, CAS 2 Vec - 0.2V
Address: Vw or Vu
WE-, OF: Vs
lo = 0 mA
CAS before HAS lccr | FAS,CAS: %0 | wa | 2
self refresh current taass = 5 ms
(onty for the pPD42518165) Voo = 0.2 V S Vin S Vin ouacy
oVsves02V
io=0mA
Input leakage current hw Vi=0to55V -10 +10 | pA
All ather pins not under test = O V
Output leakage current low Vo=0to55V -10 +10 | pA
Output is disabled (Hi-2)
High ievel output voltage Vow lo = -5.0 mA 24 \"
Low level output voltage Vou lo = +4.2 mA 0.4 v

Notes 1.

2. Specified values are obtained with outputs unloaded.
3. lcer and feca are measured assuming that address can be changed onice of less during RAS < ViLmax)
and CAS 2 Vin sy,
4. lces is measured assuming that all column address inputs are held at either high or jow.
5. lcca is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycie.

lees, Joes, Jecs, bees and locs depend on cycle rates (tc and twec).
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AC Characteristics {Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification

ViH iy = 2.4 V

Vit maxy =08V

tr=' 2lns tr=. 2 ns
* (2) Output timing specification

» uPD42518165-50, 4218165-50 - pPD42518165-60, 4218165-60
+ pPD42818165-70, 4218165-70

VOH iMiN) = 2.0V ---smmmenen VoH (MiNy = 2.4V woremmamannn
Vou maxy =0.8V------memoes VoL aaxy = 04V --ememmennee

(3) Output icading conditions

4+ Vec
820Q
lle}
100 pF* 290 Q
gl

r
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Common to Read, Write, Read Modity Write Cycle

trac = 50 ns trac = B0 ns trac = 70 ng
Parameter Symbol MIN. | MAX. | MIN. { MAX. | MIN. | MAX. Unit | Notes

Read / Write cycle time trc 84 - 104 - 124 - ns
HAS precharge time tre 30 - | a0 - 50 - | ns
CAS precharge time toen 8 -~ 10 - 10 - | ns
RAS puise width tRag 50 |10,000f 60 |10,000| 70 |10,000( ns 1
CAS pulse width toas 8 {10,000 10 |10000] 12 |10,000] ns
HAS hold time trsw 10 - 10 - 12 - |ns
CAS hold time tese | 38 - | 40 - 50 - | ns
RAS to CAS delay time trco 11 37 | 14 45 14 52 |ns| 2
RAS to column address delay time trap 9 25 12 30 12 38 |ns| 2
CAS to RAS precharge time fore 5 - 5 - 5 - ns 3
Row address setup time tasn 0 - 0 - 0 - ns
Row address hald time tRan 7 - 10 - 10 - ns
Column address setup time tasc "] - [4] - o] - ns
Coiumn address hold time team 7 - 10 - 12 - ns
OFE lead time referenced to RAS togs 0 - 0 - 0 - ns
CAS 1o dala setup time towz 0 - a - -~ ns
OF to data setup time toz 0 - 0 - 0 - Ins
OE to data delay time e | 10 - 13 - 18 - Ins
Masked byte write hold time referenced to RAS tnmn Q - 0 - 0 - ns
Transition time ({rise and fail) tr 1 50 1 50 1 50 ns
Retresh time uPD42518165 trer - 128 - 128 - 128 ms 4

| PD4218165 - % | - | 16| - | %6 [ms

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

Input conditions Access time Access time from RAS
trap < tRao wax) and treo < taco (maxy tRAC Max) taac (axy
trap > trao maxy and treo < treo maxy tas tuax) trAD + taa (max
treo > troD aax, tcac max) {RcD + feac max,)

1f 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trps) is applied.
2. For read cycles, access time is defined as follows:

trap (vaxy and trco max) are specified as referance 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 treo 2 tReo
max) will not cause any operation problems.

3. tcre iy requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the pPD42S18165.

293



NEC

1PD42518165, 4218165

Read Cycle
taac = 50 ns trac = 60 ns taac = 70 ns
Parameter Symbol Unit | Notes
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.
Access time from RAS trac - 50 - 60 - 70 ns 1
Access time from CAS toac - 13 - 15 - 8 |ns | 1
Access time from column address [79 - 25 - 30 - 35 ns 1
Access time from OE toea - 13 - 15 - 18 | ns
Column address lead time referenced to AAS tral 25 - 30 - 35 - ns
Read command setup time trcs o - 0 - 0 - ns
Read command hold time referenced to RAS trre 0 - 0 - 0 - ns 2
Read command hold time referenced to CAS thew 0 - 0 - 0 - ns | 2
Gutput buffer turn-off delay time from OF toez 0 10 0 13 0 15 |os| 3
TAS hold time to O toro 5 - 5 - 5 - Ins| 4

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

Input conditions Access time Access time from RAS
trap € tran (wax) and tRco £ taeo max; tRAC (Max) TRAC (MAX}
trap > tRap pax,) and trco S treo vax, tan prax, tRaD + tAa (MAx)
trep > tro vax,) tcac aaxy trce + teac maxy

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 of tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 trap max; and trep = tReo

axy will not cause any operation problems.

2. Either trch ving or trRH (in) 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 Von

or Vou.
4. WE: inactive (in read cycle)

TAS: inactive, OE: active - towo is effective.
CAS, OE: active - tocH is effective.
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Write Cycle
trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX. [ MIN. | MAX. Unit | Notes
‘WE hold time referenced to CAS twen 7 - 10 - 10 - s | 1
WE pulse width twe 8 - 10 - 10 - | ns] 1
WE lead time referenced to BAS twn. 10 - 10 - 12 - Ins
WE lead time referenced to TAS towt 8 - 10 - 12 - | ns
WE setup time twes 0 - 0 - 0 - |ng]| 2
OF hold time toen 0 - 0 - 0 - {as
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hokd time ton 7 - 10 - 10 - ns 3

Notes 1. twe ing is applied to late write cycles or read modify write cycles. In early write cycles, twen vy should

be met.

2. If twos = twes aainy, the cycle is an earty write cycle and the data out will remain Hi-Z through the entire

cycle.

3. tosmin, and ton sy 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
fasc = 50 ns trac = B0 ns tac = 70 Ns
Parameter Symbol Unit | Note

MIN. | MAX. | MIN. | MAX. | MIN. [ MAX.

Read modify write cycle time tawe 107 - 133 - 157 - ns

RAS to WE delay time tawo 64 - 77 - 89 - ns | 1

CAS to WE dalay time tewo 27 - 32 - 37 - ns | 1

Column address to WE delay time tawo 39 - 47 - 54 - ns | 1

Note 1. If twes 2 twes o, the cycle is an early write cycle and the data out will rernain Hi-Z through the entire
cycle. If twp 2 trwp (N, tewp 2 tewb pain), tawd 2 tawp (viny and tcpwo 2 teewo gviny, the cycle is a read
modify write cycle and the data out will contain data read from the sefected cell. If neither of the above

conditions is met, the state of the data out is indeterminate.
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Hyper Page Mode (EDO)
taac = 50 ns trac = 60 ns trac= 70 ns
Parameter Symbol Unit | Notes
MIN, | MAX. | MIN. [ MAX. | MIN. | MAX.
Read / Write cycle time tvec 20 - 25 - 30 - ns 1
RAS pulse width trase 50 [125,000( 60 [125,0000 70 [125,000| ns
CAS pulse width tuoas 8 |1w0000| 10 |10000| 12 [10,000( ns
CAS precharge time ter 8 - 10 - 10 - ns
Access time from CAS precharge tace - 30 - 35 - 40 | ns
TAS precharge to WE delay time terwo | 41 - 52 - 59 - |ns] 2
RAS hold time from CAS precharge tawce | 30 - 35 - 40 - | ns
Read madify write cycle time tHPawe 52 - 66 - 75 - ns
Data output hoid time tonc 5 - 5 - § - ns
OFE to CAS hold time tock 5 - 5 - 5 - |ns| 3
OE precharge time togr 5 - 5 - 5 - ns
Output buffer turn-oft delay from WE twez 0 10 ¢ 13 0 15 ns | 4,5
WE pulse width twez 8 - 10 - 10 - Jus| s
Output buffer turn-off delay from RAS torm 0 10 0 13 0 15 | ns | 4,5
Output buffer tum-off delay from TAS tore 0 10 0 13 0 15 | ns | 4,5

Notes 1. turc N, is applied to CAS access.

2. i twes 2 bwes e, the cycle Is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawo 2 tRwo (wiNy, fcwD 2 towp vy, tawd 2 tawo Ny and tcewo 2 tepwo (uiny, 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.

WE: inactive (in read cycle)
CAS: inactive, OF: active ----- tero is effective.
CAS, OE: active - tocH is effective.
4. torc max), toFr (ax,) and twez iwax,) define the time when the output achieves the conditions of Hi-Z and
is not referenced to Von or VoL,
5. Tomake I/Os to Hi-Z in read cycle, itis 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, OF: active
forc is effective when RAS is inactivated before TAS is inactivated.
torn is effective when CAS is inactivated before RAS is inactivated.
The slower of torc and torr becomes effective.
2) Both RAS and TAS 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 GAS is inactive (at the end of read cycle)
WE, OE: active and either tary or to must be met - twez and twez are effective.
The faster of toez and twez becomes effective.
The faster of (1) and (2} becomes effective.

3
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Refresh Cycle
trac = 50 ns tRac = 60 ns trac= 70 s
Parameter Symbal MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit | Note
CAS setup time tosa 5 - 5 - 5 - ns
CAS hold time (CAS before RAS refresh) ton 10 ~ 10 - 10 S
AAS precharge GAS hold time trec 5 - 5 - 5 - | ns
RAS pulse width (65§ before RAS self refresh) trass 100 - 100 - 100 - us 1
RAS precharge time (EA—S before RAS self refresh) tres 90 - 110 - 130 - ns 1
TAS hold time (CAS before RAS self refresh) s | 80 [ - | 80| - |80 | - |ns| 1
WE hold time tme | 15 - 15 - 15 - | ns

Note 1. This specification is applied only to the xPD42518165.
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Read Cycle

RAS wi- N { l )\__
. ] — s —
li—gﬁ—: V:: / e \\: — 1/ / \_
Address x::'__ ml Row :@: Col. :
FEJ thas = twer_
we u /1111111 i N Y/
Vise = “tc_m’i ﬂiﬂ
G \\\\\\1\\\\\ AMMAMNNNN A N\
g — 2 i S— 0L pao Bt
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Upper Byte Read Cycle

ras tre ]
1
— Voo Y
RRS g N X
fosw
crp treo - thsn lcen
. = —=
J— Vin— 5
oA v [ i\ Vo \
fcap thrm .
[
Y Vin-
LCAS Viee j K
trap an
)"t?i Rant tasc ‘ toan
L
Vin- Y
Address V:- Row ] Col.

wE U M{{M{{M{/ toos ) //
= 3 TTTULLTTIUITITROOY AR\

trac [__'
tan tore
tcac L foez
toz : L torn
' } ez ! §
U o xf:: -------------------------- e e aaeeeaeee 3 Data out j}H'Z

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

ws vl ] : _Hﬂ\_
ws oy f W -
saaess 31 XXX

we v [T/ : e

# i TTTRTATVIVRATRTRONY

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

tre !

. — A }
Vi k- A

-

tcpn

oo - _/Fﬂ 3 - / 7( AN
[
w3 YXOR row XXX e XXX
-

wen

7 & TININY, V777777

tor
| S
it

tos
Ui v XIOO000CO00_~ oman KXOQOOOOOXXXXX

Remark OE: Don't care
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Upper Byte Early Write Cycle

=== Vm-

UCAS

LCAS

Address

uwo

V-

Vir—-
Vi~

Vin-
Vi~

Vir—
Vi~

Vi
Vi

Vin
Vie-

te

-

fcsu

teae taco

{RsH teen

teas

TL*

A /

-

_/

[t Y b

teau

B
2
&3

XXX

Col.
b,

NN\ 777777 777777777 TTTTT

ZXXXRXXXRHXX

Data in

Remark OE, L I/O: Dont care
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Lower Byte Early Write Cycle

AAS

UCAS

LCAS

Address

Lo

1Ras = the
Yoo TN / N
rt&nf’ {mRH
_/ N
’Mj - S e
texs [ ]
_/ X (/A
o s \og| [y

Col.

QUOOOURXXXXXXXXXXKX)

MJ//]////////////////////7

FOOOOOOOXKXXOOXNKXXX

Data in

Remark OF, U I/0: Don't care
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Late Write Cycle

” tras L tre !
v i [ i
b-vvl S ¢
RAS Vie- \( 4 \
tesm
tere trco {RsH tern
* - 1
— | ' teas i :
UCAS  Vm- F ‘ / j X
LCAS V- ‘
trao :
tasr| | tRan tasc ot :
Vine ' |
Address Vie. X@; . Col.
1 towm ;
TR

W | /////////// ’

§

= = 7777777 J510ARURRRRRRRRRRRRRRRRY

toep tos tom -

IO V- H-Z :
Lo Ve AAANS """ Data in
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Upper Byte Late Write Cycle
tac
tras tre
RS N i B
fosk
tcap treo tasH tcen
Ve [ ¥ toas i 1
VoA v __j \\t f \
W N
tras
t:sii tran tcan

Address

bty

KXRXXKXXXXXIXXXXXX)

e

K

Z

T

Remark L /O: Don't care

*’]\\Y\\\\\\\\\\\\\\\\\\\

Data in

UXKXXXKXX
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Lower Byte Late Write Cycle

RS N i \
I =
UCAS V:::_/F \__
e
mw_ 7 0 N / -
Address - m: Row @ Col. ; W
V v ] - trw,
we v 7771177/]7 i\ J/f/f/7//////////////

foen

ALAEARARARARARRARRARANY

s QXXX XRXXX

Remark U I/O: Don't care
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Read Modify Write Cycle

trwe
trag . trr
P — K l .
W X / \_
tosu
tcr taco trsH tepn
— toss | ‘
o T f I\ /7 X
trao |
aspl | tran beg| | toan
Vin- I ‘ﬁ’} f —
Address Vi Row mk Col. )
| tawo tow
1 tawp tawe
tacs | fewo twe
WE \o ) S
1
‘; toea toen
% AN AN
—=
- toac tosoz 1os L tow
Uie Ve X000~ e UR P IOOOXXXXXXX
| towz i
touz | L loez
e P T S
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Upper Byte Read Modify Write Cycle

i

L trRas . tre :
S \ / —
tesu ‘
r‘t'cﬂ,’ taco ::: j}‘ r e .
W Ve F A\ L/ \__
I i
Ve _
) Y J ] tRaD —!7
rks‘ﬁl tran tasc ! tean i
| I
Add Viner R 3 Cot.
L m e
W Y //////’////// LI
! toes i toe:
r—.

|

ANARRRRRRRANY
i Joowl| e

|
e ; :
oo 2 ARy e O e KRR
tou !
t;z Lb‘l_.

Von- 4 3
U io Vopn "TTTTTTTTT s s e st Data out J}- -----------------------------------------

S

trac | i

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 Modity Write Cycle

RAS

UCAS

LCAS

Address

LIQ

LHO

tras tae
Vir— # 4
Vi~ S( 72 \
|
|
,fcrp R
=
1 |
Vine H
Vau~ i
| VU
tesn
sild thco trsH i L deen
} toas ! i
Vine v
Vil |

w LT

% S AN AN _/ i( EAARARARARAAY
QAR = XXRRXXKRAKRR
T A Data out Jpereecareacereas? M2 e,

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

trase g
trHee (—t
e Vi r———
RAS V- Z
J | fegn tnec tasu
teap taco trcas e trcas tce Trcas teew
R E— al
UCAS  Vm- | Y £ 7
LCAS Vi~ § / N , L/ L
i trao tRat f torr
ﬁ trarlas fean fasc) | tean bsc| | toan ' torc

T 4 3. S 0 S ' SR
- k. F 7
i Ircn
s | [T oz
e Vi Y
WE vy ! { ! ‘ {j

\_V/
| i
focH tace tace b‘m&
—— Vi LN '{ tan fan
NN s be o /]
trac :
tan !
tcac {omi ! _tu_ig toez
l:_:ﬁg \\51 --------------- HiZoe 4 Data out -~<){ Data out -~<>¢ Data out E ---

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) Byte Read Cycle

Rase tep |
o | tRuce F—t
RAS Vie— s 7!’
e tosn e tast
v ot |e—taeo - tcas . . bicas teen
e V- ¥ Y
UCAS Vie- \\ JZ \k —
¥
tear)
1 Lo T
y [ o ] CAS ter o L,
GRS | 7 N f \
tran traL forr
bsh| (taan ftasc toan tasc| [ tcan tasc| | tean torc |
[ p—at [y
- Y AL WAY 4 )
2. E B . K Y
X o
" W jete]
‘r‘s Ramsf twez
& o 777777 Y
K2
twezT_
focr tacre {ace teHo
- T S .
el -
% 50 AN o e
I I truc
e t ™ oz
‘ toe ‘t_n:c toez
&Iﬁ
Von— Hi-Z ) p b
ulio Voi- y{ Data out _} 9 Data out ;i"
tone
s
Vor- Hi-Z 4 3 y
LHO Vor- 1&{ Data out

Remark 1. Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycies within the same RAS cycle.
2. 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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Hyper Page Mode (EDO) Read Cycle (WE Control)

trase _ tee
tance 1]
e ]
RAS " N |
u:J tesk trsH
k! treo : theas tucas th J { teen
@ N N YN
LCAS Ve- 3 :
taap ! | taal |
}l"—sﬂ tran 1t tcan : tasc ’tmn C tasc R ‘_?lcw o ‘
i
s 327 TR IO e KR o X o XX
V- A X A X
’ ! ! tagn
\ 4‘ twez | wez 1 twez
F‘&i ‘ thod thcs trow ’ tAcs trRy
e V= i b
WE Vu.—[((z(j ' Ké Xé x
tocH
11 Toen tcﬁ—rlwsz
L towz § \
—  Vm- ™
% S ANANMVWANY
f irac MREGIN]
tas tan tan q torc |
toas ez | toac Ltwe: toag| Tl

[ > taz fictz
ulo  von- Hi-Z Hi-Z 3 X Hi-Z X
LUO  Var. “omememmesseemtaiiieseceneses {>§ Data out J---~ | Data out 1}--'}})@:&1&1 ot Jee-ee

Remark in the hyper page mode (EDO), read, write and read madify 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 (OE Control)

taasp e
— Ve Y tRHCP 3
RAS (" N ] k
tesn pllag rsH
tcap RcD thoas tep ncas for thoas tern
R [
TS - ) N 7N /
LCAS V- k y - 7
taap tra torg
loeR
tasa| |trn tasc tean tascl | tean tasc) | toan
a—— ! ] -y
Vi r i p r £ 1
Address - E} Row ColA col8 [(XXX ColC
K IJ - k . b
' %—“ tan tach
tres N
r—‘- fowe et toes P-:q;“”
— Ve T 1
w 777777 e SEANNN
- tono tocr, toro
toos | =] {taee tace
tosa toep foer toer | | toew pﬂ'ﬂ
L
— e 2
GE 4 \ k‘ AN
10EA 0BA
oz oz foz oy
oz ez )t | toez = |, toez |
U0 Vom— Hi-Z 4 3 A R P AV SENUR. 4 X Hi-Z
LEO Var | Data out AD-~--~ Data ou B~ (oaaomgﬁ-- [Data out G- =225

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) Earty Write Cycle

trase L e
I
BAS Vine i& trrice
Vi 7
tRsw
tucas o feen
UCAS V-
LCAS Vn-

Address ™
Vie-

= Vi | i /7‘?37727‘7‘7
WE Vi , i

vio v N VVVV . 4 ; f Y

8 v XOOKKKH_oman XK e KXX e JHOOOOXXXXX

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

Vi

Vo
L0 Vie

‘—_TXK tance g z(—t
—

Tcsu
taco thcas | bicas

tee thigas | L te? [
{ S
4
SL_J K
tras { traL
Tar | tasc Team asc tean Tean

=
=
1%
%
5

e
|

|~
i‘
§
QE
g
P
g

Data in

AN

tos tow

|

.
o XAXKRRRXR

XXKXXRIKAXIKXXKK_omam KKXKXKXKXKKXKXHRNIXXX

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 controi 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 . tee
. trnce >
=2 Vs
RAS Vi i\L ‘A K
tesH tiec trsn
teap trco trcas tce thoas ter troas  teen
1
UCAS V- ;" X f J;’ %
L[CAS V- \\ 7 N / \ z/
|
trat “
toan tascl | tew Rosc | _tow |
ViH- \
Address Vi, Col. ; Col. , Col. ]
; tow fow tow H
ol |
twe tacs twe trCs twe !
e Ve —
WE Vie- T; l \: l \ L;Z;;;;;;;
i ~
e ;
5 ARRERRRRRANY
oo Loy o
Uro Vi 3 -

Remark in the 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.
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Hyper Page Mode (EDO) Byte Late Write Cycle

LCAS

Address

uro

L0

Vi
Vie-

Vi
Vi

Vine
Vi

Vi
Vi

Vine
Vi~

Vin
V-

Vin-
Vi

Vi
Vi

e tancr | [‘—tng_ﬂ
— _ X
]
iad v , '__M—-( |ty
/ N X /N
teme fer ! brcas ter l———"“”‘ —]
N / |\
ol he e |l | e
ROL’ Co. ) { co. , Coi- xggggx
tes twe ’4&1 ; te L tes W
77777 V'l T\ i
= b
/I JAALIANRRRRRNNY
toep fos | [tow loeo .b_‘;i Lo
toeo i'“"“ e
R e TR

Remarks 1. In the hyper page mode (EDO). read, write and read modily 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 Modify Write Cycle

trase i
sra Ve
RS U \“ H—L—
}
i 1
. 'f_ﬁ: treo thcas fop Heas tee - trcas L]
" i
wrs g f N N /
LCAS X 7 X
! tes0 trat
tashl (taan  [tasc|  jtoan tasc | | toan tasc| | foan
i et PR o e
Vis- NS XAF ¥ < ‘
Vie- ) ?w L co, L Col y A Col J
: 1 tawo & UL torun [m YL tormn tom
| T two 3¢ tawn fowy 1 tawo | trm
“ [ o] 3 towo ] [twe, [Tecs e ]
wWe Uy \
WE !
wl |
toen [teA togH
foex
g Vm "
QE Vi A’ \\ v' : : : :
itoen towz)  |toeo
s
1oz torg
U0 von Hi-Z £ Hi-Z
LIO Vo ot fpommrgmmmmmea- out F--- i} .............
¥
tos| | ton (Dsi | tow
tote
Uio Ve - — —
LUO  Wa. mrmmmmmmsmmsmossssmscensseng A0 pemoermoemes in b---— -------- 4 L 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.

318



NEC uPD42518165, 4218165

Hyper Page Mode (EDO) Byte Read Modify Write Cycle

tRase , (e
Vin.
RAS Vie- % y ;
| i
[
‘2’.} | taco, mcxmwc tucas ‘ Jeen
v, —r— ; 1 naie!
16~
wws ) L I ‘ /7 X
r‘@’q e, tucas rter . I | um
RS V- T T3 7 ;
Vi ‘ - Z 1 !
| ! ;
11 taao i i tha
- - ]
fw_qi oy e [tos %ﬁ tmu: ; ﬂ ltoan,
Vin-
opwo F’"‘J
tawo L
lowp we
WE Vine %S ;-V i f i i
Vie-
e
== Vm-
OF Vie- \ ! ! 5 !
i
v !
OH- Hi-2Z
u o Voo ‘
Lo Ugm Hi-Z B E— Ofout Hi-Z )
= 3
tos] {qou tos| |tow
Vi — Vo Vvivavay
IXY in Brremceemeeee IY Y Y Y Vi 2
o Jprerrerd X XXX
fos| | tow "
; i
Vik- 4
OSSO

Remarks 1. In the hyper page mode (EDO), read, write and read modify write cycles are avaitable for each of
the consecutive CAS cycles within the same RAS cycle.
2. This cycle can be used to control either UCAS or LGCAS only. Cr, it can be used to control UGAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Read and Write Cycle

. trase _ tre
trnce FT——
J— Vil r_____-
RAS V-
fcon tire tRsH
) toap trco Ticas L tep [T : tep : Tucas teen

UCAS il *t * b
LCAS Ve- X i i f £ »\V

trap ‘ * [tRas .I

WsR] | tRan 3 : 1
- '
. 2 0 D 1 AR 410 A .00

trey
-

we u [//17

| v il
G U \\\\\\L\\\\\ b = EANNNANANANRNNN

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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CAS Before RAS Self Refresh Cycle (Only for the yPD42518165)

trass tres.
— V-
RAS - K ) 7z toap |\
trec
lcns toen
e t
UCAS  Vie- =

LCAS Va- 1/ /

.

Remark Address, WE, OE: Don'tcare L /O, U ¥O: 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 befare 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.

@

~

If trassoain, 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 < tass < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.

And refresh cycles (1,024/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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CAS Before RAS Refresh Cycle

i
,J
r%

V- X

tosr fcHm e tcsr tour targ | taPu
= r-j
UCAS Vi \ /
LCAS V- k . #

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

(“

RAS Only Refresh Cycle
tac . tac
tRxs ; tap T tnas tae
i
srs  Vm- Y % \ 4 3
RAS Vie- S‘ 2 & Z | W
tcre

trec
tcap *—"1 {cen
UCAS Vv \
LCAS Vu-

s 3 X XXX, e KERXXOON

Remark WE, OF: Don'tcare L /O, U 1/O: Hi-Z
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Hidden Refresh Cycle {(Read)

Ere VH-
RAS Vi

UCAS Vi
LCAS Vi~

TE Ve~
OE Ve

U IO Vou—
LIO Vo~

toz

N ,)ﬁ“\ l}’_’c
tcar taco : tase | tonr toen ’]
_/ | ]{‘ N

[I1f \Wi
=
ANATRRTRRRRRY i \\\\\L AN

Hi -

Data out
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Hidden Refresh Cycle (Write)

s .t : L e
RAS o N F N HL \

tcre treo tast towm teen
| ; ;

o N Jz" \_

o 3 KRN =KAo XRRRKRRRRURXKRRRYX

twes twen

LNNNNNNNNN L

133 XRRKRRRRKRA e X RRRRRRRRNOOOORKXXXX

Remark OF: Dont care
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Package Drawings

50PIN PLASTIC TSOP(ll) (400 mif)

50 26
AAEAARAAAARAAR | AAARRRARARE

) ;

detail of lead end

w
BHEHHHHEEHE | BEHHHHHHHEN
1 A 25
\
[t 1
. H
1
r J
A L
Ot I_JIII IS TR 1R | 8| AN {6 0N R0 « t — - A
o L[U N | 3 «+L
(¢ L
-D . M @
NOTE ITEM MILLIMETERS  INCHES
Each iead centerline is located within 0.13 mm (D.005 inch) of A 21.17 MAX.  0.834 MAX.
its true position (T.P.} at maximum material condition. 8 1.0 MAX. 0.040 MAX.
c 0.8 (T.P) 0.031 (T.P.)
D 032:088  0013:0.003
E 0.1£0.05 0.00420.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76£0.2 0.46310.008
| 10.1640.1 0.40040.004
0.009
J 0.8£0.2 0.031¢ 858
K 0.445+38%5  0.0080.001
L 0501 0.020:§8%¢
M 0.13 0.005 ,
N 0.10 0.004
a7 7"
P 3+ Kt
S50G5-80-7JF4
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42 PIN PLASTIC SOJ {400 mil)

B

42

1nnnr1r1nr1nnr|1nnmmnnnhm?2r~—*(

[&]

i
|
|

o

|
|
i
It
1.JL.II-.ll_JL.H..lLJLH._lL..I L0 5 N O

A
> F E_
1 1 _
( ! |
@ i {TAY 1
- (%] Ela
MBI N ®
P42 E-400A
NOTE o N ITEM|  MILLIMETERS | INCHES ‘
Each iead centerline is located within 0.12 7 ) e
mm (0.005 inch) of its true position (T.P.) at 8 | 27.562075 1085561
maximum material condition. c 10.16 0.400
p | 1iasx02 0.440£0.008
E | 1.08%0.15 © 0.043:88% J
COF 0.74 0.029 ]
e 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 i
K 127 (TP) | 0.050(T.P)
[ M 0.40%0.10 T 001688
N o2 0.005
P l 9.420.20 0.370+0.008
Q | 010 | 0.004
T | RO8S I Ro0.033
U | 020838 0.008:383¢
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Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the P D42518165,

4218166.

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

(C10535E).

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

4PD42518165G5-7JF, 4218165GS5-7JF: 50-pin plastic TSOP () (400 mil)

Soldeting process Soldering conditions Symbol
Infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-107-3
Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 3
Exposure fimit: 7 daysNote
{10 hours pre-baking is required at 125 °C afterwards)
VPS Peak temperature of package: 215 °C or lower, VP15-107-3

Retlow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNot®
{10 hours pre-baking is required at 125 °C afterwards)

Partial heating method

Terminal temperature: 300 °C or lower,
Time: 3 seconds or lower (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 notapplymore than one soidering method atany one time, exceptfor “Partial heating method”™.
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4PD42518165LE, 4218165LE: 42-pin plastic SOJ (400 mil)

Soldering process Soldering conditions Symbol
infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-207-3
Reflow time: ‘30 seconds or less (210 °C or higher),

Number of reflow processes: MAX. 3
Exposure limit: .7 daysNote

{20 hours pre-baking is required at 125 °C afterwards)
VPS Peak temperature of package: 215 °C or lower, VP15-207-3
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysMo®

{20 hours pre-baking is required at 125 °C afterwards)

Partial heating method Terminal temperature: 300 °C or lower, -
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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