NEC /

DATA SHEET

MOS INTEGRATED CIRCUIT

uPD42518165, 4218165

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

Description

The uPD42518165, 4218165 are 1.048,576 words by 16 bits CMOS dynamic RAMs with optional EDO.

£D0 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 uPD42518165, 4218165 are packaged in 50-pin plastic TSOP (Ii} and 42-pin plastic SOJ.

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 rumber Power consumption ! Access time R/W cycle ime EDC (Hyper page mode)
Active (MAX) (MAX.) (MIN.) cycle time (MIN,)
uPD42518165-50, 4218165-50 935 mW 50 ns 84 ns 23 ns
PD42518165-60. 4218165-60 ssomw | 60ns 04ns T asns
4PD42S18165-70, 421816570 825 mW : 70 ns teams | a3yns |

Part number

Retresh cycle

Reiresh

Power consumption at standby

Hidden refrast

{MAX.
1PD42518185 1.024 cycles/128 ms | CAS before BAS self refresh, 1.4 mW
CAS before RAS refresh, (CMOS level input)
RAS onijy retrash, Hidden refresh
uPD4218165 1.024 cytles/16 ms CAS before RAS refresh. 5.5 mW
BAS only refresh, (CMGS leve: inputh

Not all devicesftypes available in U.S.

The information in this document Is subject to change without notice.

Document No. M10560E48V0DS00 (8th edition)

Date Published January 1587 N
Printed in Japan

The mark * shows major revised points.
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uPD42S18165, 4218165

Ordering information

Part number Ac;:;:sxt.i;me Package Rafresh
uPD42S18165G5-50-7JF 50 ns 50-pin plastic TSOP (if) CAS before RAS ssit refresh
UPDA2S18165G5-60-7JF 80 ns (400 mif} CAS petore RAS refresh
LPD42518165G5-70-7JF 70 ns mi;“?;;;::“
uPD42S18165LE-50 50 ns 42-pin plastic 804
4PD42S18165LE-60 60 ns {400 mil}
4PD42S18165LE-70 70'ns
1PD4218165GS5-50-7JF 50 ns 50-pin plastic TSOP (ll) GAS betore RAS refresh
1PD4218165G5-60-7JF 60 ns (400 mif) RAS only refresh
4PD4218165G5-70-7JF 70 ns Hidden refresh
uPD4218165LE-50 50 ns 42-pin plastic SCJ
4PD4218165LE-60 80 ns {400 mif)

#PD4218165LE-70 70 ns

Not all devices/types available in U.S.
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (il) (400 mil)
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42-pin Plastic SOJ (400 mii)

Veo
1O e
102 T
Y03 Cre—m
{104 rw--erd
Voo O
YOS e
106 e
QT (o]
/08 oo
NG Joee
NC Tr——
WE ¢
RAS (v
NC -
NC (-
A2 e
A3 Lo
Veo

1O

F189L8t2vad
F15918152vad 1

42 |-

40
39
38
a7
36

34
a3
32
31
30
29
28
27

25
24
23

~x GND
: Y018
1018
3 O14

Wo3

 GND
s 012
O
O
> YOS
-3 NG

> LCAS
0 UCAS
e

T AG
-5 AR
AT

239



NEC uPD42S18165, 4218165

Block Diagram
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1PD42S518165, 4218165

input/Output Pin Functions

Vo186,
Pin name Input/Qutput 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 ling selected by the row address.
it also selects the following function.
o CAS before RAS refresh
CAS CAS activates data inputioutput circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
AQ 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).
Thergfore. one word is selected from 1,048 576-word by 16-bit mamory cell
array.
in aclual operation, laich row address by specifying row address and
activating RAS,
Then, switch the address bus 1o column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tasa, tasc) and hold time (irax, toas)
are specdied for the activation of RAS and CAS.
WE Write controt signal.
{Write enable) Write operation is executed by activating RAS, CAS and WE.
OEF Read control signat.
{Output enabie) Read operation can be executed by activating RAS, CAS and OF.
: If WE is activated during read operation, OE s to be ineffective in the device.
| Therefore, read operation cannot be executed.
01 to {/O16 input/Output 16-bit data bus.

{Data inputs/outputs)

1701 1o ¥O16 are used to input/output data.
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* Hyper Page Mode (EDO)

The hyper page mode (EDQ) is a kind of page mode with enhanced features. The two major features of the hyper
page mode (EDO) 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 {(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 80 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 (EDQ), read {data out) and write {data in) cycles can be executed repeatedly during one
RAS cycle. The hyper page mode (EDO) aliows 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 Cycie
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Cautions when using the hyper page mode (EDQ)

1.
2.

CAS access should be used to operate tuec at the MIN. value.
To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OFE as follows. The effective
specification deperids on the state of each signal.

8}

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

WE: inactive. OE: active

torc 1s effective when BAS is inactivated before CAS is inactivated.
tors is effective when CAS is inactivated before RAS is inactivated.
The slower of torc and toFr becormnes effective.

The faster of toez and twez becomes affective.

The faster of (1) and (2) becomes effective.
in read cycle, the effective specification depends an the state of CAS signal when controliing datea output with

the OE signal.

1)

CAS: inactive. OE: active - tero is effective.

CAS, DE: active - tocr is effective.
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Electrical Specifications

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

*  After power up {Vce = Vocoun)), wait more than 100 us (RAS, CAS inactive) and then, exacute sight CAS before
RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbot Condition Rating Unit
Voliage on any pin relative to GND Vr -1.0t0 +7.0 v
Supply voltage Voo ~1.0t0 +7.0 v
Qutput current 151 50 mA
Power dissipation Pc 1 W
Operating ambient temperature Ta 0 to +70 C
Storage temperature Tsig -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 {imits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended pericds may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP, MAX. Unit
Supply voltage Voo 4.5 5.0 5.5 v
High level input voitage Vi 24 Vee + 1.¢ \
Low level input voitage Vi -1.G +0.8 \
Operating ambient temperature Ta 0 70 C

Capacitance {Ta = 25 °C, f = 1 MHz)

Parameter Symbaol Test condition MIN. TYP. MAX. Unit

input capacitance Cn Address 5 pF
Ceu RAS, CAS, WE, O 7

Data input/cutput capacitance Cuo 1o 7 pF
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NEC 11PD42518165, 4218165

DC Characteristics {Recommended operating conditions uniess otherwise noted)

-
Parameter Symbol ] Test condition 1 MIN. | MAX. | Unit | Notes
Operating current icc: | RAS, CAS cycling trac = 50 ns 170 | mA {123
tre = tRe . o = O mA {rac = 60 ns 160
trac = 70 ns 150 i
Standby | uPD42S18165 icca | RAS, CAS 2 Vioan:, 1o = 0 mA 20 | mA
} e SRS WOOR—
current FAS CAS 2 Vet —02V, lo = 0 mA 025
1PD4218165 ! RAS, CAS 2 Virgari, o = 0 mA ; 20
RAS, CAS = Ve - 0.2V, o = 0 mA 3 1.0
RAS only refresh current locz RAS cyciing. CAS = Virmen:  © trec = 50 ns 170 1 mA {1234
tac = tro i, fo = 0 mA trac = B0 ns ‘:GD”
taac = 70 ns 160
Operating current locs RAS < Vi pasxs, CAS cycling | taec = 50 ns 120 | mA 11,25
{Hyper page mode (EDO}) tirc = e pan g, bo = 0 MA tmac = B0 ns 110 “
tasc = O ng | 100 i
CAS before RAS fecs RAS cyciing ; 170 ) mA 12
refresh current i taw = tac e, Jo = O mA 'M“ﬂ”“v;égu
tasc = 70 ns 150 ; :
TAS before RAS lccs | CAB before RAS refresh : taae < 300 ns C3s0 L wA | 12
long refresh current tac = 125.0 us ;
{1,024 cycles / 128 ms, i AAS. CAS: !
only for the uPD42S18165) L Voo = 0.2V € Vi S Vimganxs ‘
y ovsviezo2v | ’ ;
| Standby: fras < 1 us w0 | wA o1z
I . i !
; RAS, CAS 2 Voo - 0.2V i
| Address: Vi or Vi
WE, OF: Vi |
lo=0mA 1
CAS before RAS | er | BAS, CAS: i 250 | uA 2
self refresh current taass = 5 ms ;
{only for the uPD42S18165) Voo = 0.2V < Vi € Vin uax ;
OVeVig02V j
i lo =D mA
t g
input jeakage current by Vi=0to55Y ~10 | +10 uA
All other pins not under test = 0 V !
Gutput leakage current loy | Vo=0t55V | ~10 +10 A
Output is disabled (Hi-Z)
High level output voltage Vori o= ~5.0 mA 24 PV i
i — ! + T 1
Low level output voltage Voo | o= +4.2 mA : 1 04

Notes 1. iccr. lcoa, lccq, lecs and lcos depend on cycle rates (trc and twec).

2. Specified values are obtained with outputs unioaded.

3. lccr and leca are measured assuming that address can be changed once or less during FAS < ViL geax
and CAS 2 Vim pain.

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

5. lcca is measurad assuming that all column address inputs are switched only once during each hyper
page (EDQ) cycle,
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

&)

(3
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Input timing specification

Vie N =24V

Vio imax) = 0.8V

Gutput timing specification
« uPD42518165-60, 4218165-50

Vou vy = 2.0V

Vou maxy =08V

Cutput loading conditions

e D el

» uPD42518165-60, 4218165-60
» yPD42518165-70, 4218165-70

Vou Ny = 2.4 V

Vou imaxy = 0.4V
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1PD42S518165, 4218165

Common to Read, Write, Read Modify Write Cycle

]

Parameter ; Symbol trac = 50 ns trac = B0 ns tanc = {70 ns | Unit | Notes
MIN. { MAX. L MIN. | MAX. | MIN. | MAX.
Read / Wrile cycle tims tac 84 - 104 - 124 e ns |
RAS precharge time tre a0 - 40 - 50 - ns |
CAS precharge time l:s: 3 - 1G - 10 - —~ns T
HAS puise width tras 50 110,000 60 {10,0001 70 {10,000} ns | 1
CAS pulse width 1oas 8 10,000, 10 {10,000 12 {10,000} ns
RAS hold time tse | 10 - 10 |- 12 - ns
CAS hold time wss | 28 R PP R S - lns
RAS to CAS delay time e 11 37 14 45 14 52 |ns | 2
RAS to column address delay time taan 9 25 12 30 | 12 35 ns ! 2
CAS to RAS precharge time T - [ - 3 - ns | 3 |
Row address satug time fasin 4 - 4 - G B s
Row address hold time | ‘z:m«m I 7 - 10 - 10 - ns -
Cotumn address setup time R - o - 0 - ns
Column address hold time tahn / 7 - 10 - 12 - ng
OF lead time reterenced to RAS i 0 - 0 - 0 - tas
CAS to data setup time i O - 0 - o} - ns T
OF to data setup time T oy 0 - [ - G - ns
OF to data deiay time tos 10 - 1B - 15 - s
Masked byte write hold time referenced to RAS st 0 - G - 0 . - lrs
Transition timé {rise and fall I 1 50 | 1 50 | 1 ] 50 | ons
Refresh time | wPDa2s18165 | teer | - | 128 | ~ 128 | - | 128 | ms | 4
| POa215165 6 | - 6 |- e ms|

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

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

Input conditions

Access time

Access fime from RAS

fran < teao e and (Ron € teon wax TRAG tMAY ) tRAC aaax;
taan > tRan paax s and teon < faco miax s FAR (36X 1320 + tan mAx,
tRCD > TROD arx §toac A troo + toac paax

tran maxy and troo (max; are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (1gac, taa or tcach is to be used for finding

out when output data wilt be availabie. Theretore, the input conditions trap 2 trap max) and trco = trep

max) wilt not cause any operation problems.
3. tomp o) requirement is applied to RAS, CAS cycles.
4. This specification is applied oniy to the yPD42518165.
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Read Cycle
teac = 50 ns thac = 60 ng trac = 70 ns
Parameter Symbei 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 - 18 | ns | 1
Access time from column address tan - 25 ~ 30 - 35 ns 1
Access time from OE foEa - 13 -~ 16 - 18 ns
Column address fead time referenced to RAS thal 25 - 30 - 35 ~ s
Read command setup time tras 4] - 0 - o - ing
Read command hold time referenced to RAS taks G - 0 - ¢] - ns 2
Read command hold time referenced to CAS teoH 0 - 0 - 0 - ns 2
Output buffer turn-off delay time from OE tog: 0 10 0 13 0 15 ns 3
CAS hold time to OE tovo 5 - 5 - 5 - ins | 4

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

Input conditions Access time Access time from RAS
tran £ tras ma: and tace < fRep e trec trax: tRaC (sax)
tree > fuac max: and e S treo vax) 1aa (ma tRan + 1aa (ax)y
treo > tReD (e 1CAC (MAK ¢ tron + loac vaxs

trao maxy and teco (max are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (taac, tas or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 tran (max) and treo 2 treo
max) will not cause any operation problems.

2. Either trow pano Of tArn suing 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 Vox
or Vou.

4. WE: inactive (in read cycle)
CAS: inactive, OE: active - toHo is effective.
CAS, OF: active - tocw is effective.
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Write Cycle

% trac = 50 ns taac = 60 ns taac = 70 ns
Parameter Symboi [ —1 Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
WE hold time referenced to CAS twick 7 - 10 - 10 - ns | 1
WE pulse width twe 8 - 10 - 10 - ns |1
'WE lead time referenced to RAS trawt i 10 - 10 - 12 - ne
WE lead time referenced to CAS tewe. | 8 -~ 10 - 12 - ns
WE setup time s 0 - 0 - 0 - ins 2
OE hold time toss 0 - 0 - 0 - s
Data-in setup tme ns 0 — 0 - 0 - ns 3
Data-in hoid time ot 7 10 - 10 - ns 3

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

ba met,

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

cycle.

3. tosivin) and tosmingy are referenced to the CAS falling edge in eariy write cycles. In iate write cycles and
read madify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 50 ns trac = 60 ns trac = 70 ns :
Parameter Symbo! Unit
MIN. | MAX. | MIN, | MAX. | MIN. | MAX.
Read modify write cycle time taves 107 - 133 - 157 - ns
RAS to WE detay time tawo 64 - 77 - 89 - ns | 1
CAS to WE delay time tovn 27 - az - ar - ns | ¢
Column address to WE delay time Lo 39 - 47 - 54 - ns | 3

Note 1. If twos  twes ), the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle. If tawp > tawb gvin), fowo 2 tows i, tawn 2 tawo vy and teewn 2 topwo tanv), the cycle is a read

modify write cycle and the data out will contain data read from the selected cell. {f 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 —1 Unit ; Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read / Write cycle time__m tepc 20 - 25 - 30 - ns 1
RAS pulse width ) trase 50 (125,000 60 [125000; 70 [125000! ns
CAS pulse width tcas 8 110,000 10 10,000] 12 }10.000) ns
CAS precharge time tce 8 - w0 | - 10 - ns
Access time from CAS precharge tace - 30 - 35 - 40 | ns
CAS precharge to WE delay time topwn 41 -~ 52 - 59 - ns 2
RAS hold time from GAS precharge trngr 30 - 35 I - ns
Read modify write cycle time tHeRs 52 - 86 - 75 “M: ns T
Data output hold time to-c 5 - 5 - 5 - I ns
OF to GAS hotd time ton | 5 - 5 - 5 - asl o3
OE precharge time tose 5 | - 5 - 5 - ns
Output buffer turn-aff delay from WE tw R 10 0 13 0 15 | ns |45
WE pulse width R twoz s | - 10 - 10 - ns | 5
QOutput buffer turn-off delay from RAS fors 0 10 0 13 0 15 ons | 4,5
Output buffer turn-off delay from CAS toen T 0 10 o} 13 0 15 [ ns | 4,5

Notes 1.

250

trec v is applied to CAS access.

2. Hf twes 2 twes vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. 1 tawo 2 tRwh vy, towp 2 town (ving, tawe 2 tawp (ainy and tepwo 2 toewn vy, the cycle is a read
modify write cycle and the data out will contain data read from the selected celi. If neither of the above
conditions is met, the state of the data out is indeterminate.

3. WE: inactive (in read cycle)

CAS: inactive, OE: active - tcro is effective.
CAS , OE: active - tock is effective.

4, torcmaxy, torr ax; and twez imax) define the time when the output achieves the conditions of Hi-Z and
is not referenced to Vou or Vor.

5. Tomake 1/Osto Hi-Z in read cycle, itis necessary to control RAS, CAS, WE, OF 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
tore is effective when BAS is inactivated before CAS is inactivated.
toen is effective when CAS is inactivated before RAS is inactivated.
The siower of torc and tors becomes effective.
{2) Both BAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OF: 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, OF: active and either tarn or tros must be met - twez and twez are effective,
The faster of toez and twez becomes effective.

The faster of (1) and {2) becomes effective.
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Refresh Cycle

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbot e Toanoc | v Tvax. T v Taax Unit | Note
CAS setup time tosp 5 - 5 - 5 - ns
CTAS hoid time (C_K§ before RAS refresh) tors 10 - 10 - 10 - ns
RAS precharge CAS hold time trec 5 - 5 - 5 - ns
RAS puise width ((?A’é before RAS self refresh) taass 100 - 100 - 100 - us 1
RAS precharge time (C-A—S betore BAS self refresh) tres 90 - 110 - 130 - ns 1
CAS hold time {CAS before RAS self refresh) -50 - -50 - -50 | - ns |1
WE hold time tr | 15 | - ] 15 | - 15 | - | ons

Note 1. This specification is applied only to the uPD42518165.
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Read Cycle

RAS

Address

OE

U o
L0
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Upper Byte Read Cycle

RAS

UCAS

Address

U o

Vi
M~

Vi
Vi -

Viri=
Va-

V‘H"'
Vi~

) tre
tBAs trp
SO ——
S\ ] b
C / \
tosm i
I L S S ]
tore | trco tAsH : toen
[RLeh g P R { SN >
: H ) e tcas i |
Jere, ( turr ,
et i St
: tran ol . traAL e |
tasni i taan i tasc foarn H
- h H

Cotl.

thes

TIIIIIIITI

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

- e ,
o B tras .
v T ;
RAS - \ 7
Lo L S
e Vin—
UCAS Vi / \_
e R o _—
4{0;39} . thco tasH - Toen
fcas |
o Vie y ; i B
(CAS ¥ / N\ /] \
tran traL .
tasw tRaq tasc toan ‘
B I A oo
, | 1 |
§ L tren
o taos i [
E o i
ve S LI Y/
T T | 1
i ‘ i S
| j i tono fwez
| ; | S B e ;
e Vib- \ \ ! /‘
5t 7 ANV NV |
.!Q‘;Z . e e e F J— ,%
— taz g | !
Vor- Hi-Z - i} ;)( X Hi-Z
L I¥O VLo 77T s s s s e s s e \ \ Data out }

Remark U VQ: Hi-Z
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Early Write Cycle

RAS

UCAS

LCAS

Address

WE

L O

Ve
Vi

[ e A N

i . olmas e tee .

| / |N—
IosH

P e s i [ -
. !
Vire- 1 - tons . y
Vie i
I
e
fasa: | tRan tasc { ok
] > o
Vi } \
! XX @ e XXRRRKRRRRRRRR

Vi
Vie

Vi

NN /7777271111111

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

tRC
RAS . twi M
Vi ) o h r —
RAS V- ) /
v \L rd \_____
e e
cRp tran ; e PN
! e foas : ! _

e V- ! / 7
UCAS vy i \ \ 2 / A
i T
! 1
fere | tme

el e -
e Vi~ ]
LCAS  yy- ' \
trap ,
tasai | tran tasc tcar
— Py D

s 1 TR o Y RRRXRKRXXKRXXRR

fr

twes! twon

e v AN, 7T 77

tos |

e o

oo 3= KXRXRRHRRRIKevme KK RXRXKXXIXRIHRIXIXIXKX

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

UCAS

LCAS

Address

WE

Lo

Remark OF

Vir—
Vi

Ve
Vi

tac
- - S . e ot o
thaz . tas H
D e BEE - : :
i'N 7/‘ A
tore ‘ MRS
- PR L
tosn
o o e - - -»
tcrp tren RSk ; torn .
el e T At e [ e
/ A ! / \
toae : i
S s S !
Aasei | thaw tasc | Hian
] ] - [

K H i \
Y

I

tos i
-

U 1/O: Dont care
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Late Write Cycle

— .
tras o 1 N
H N
I
Ve |
RAS \ / X
i . tos o
tonp | taco trs t
LA s ——
,,,,,,, ; : teas
UCAS Vi 3 \J: - Y
LCAS V¥ _/ \ ) 1/ /
tRa !
tasu, | tasn tasc I toan
s i Sl ey

- ’ i ;
V- 4

w3 XX ror KXo XRXRX XXX

e tawL ’

R s

{rcs
o

w v I\ LZIIITTTTTTIIITTTTT]
w v 7777777 5 ARRRRARARRRRRRRRRRRNY
L8t XK @Xmmn YRXKKXXRXXRXX
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Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

| WE

OF

=<
P

RS

=< =

< <

< <

s}
. s e tm
\ \
e U == U
T DU . SN ORI SR e
; . e foms
/ A i \
- ! \ Y. ‘
P !
tea ! | tranyi .
- ; M
i [ |
; ‘ :
-/ | \
: taec ‘ ‘
Cle i ‘
t o §{oAn
- S Lo [
i P
CWL :
&

tase! | tran i
R F
| |
i :
o X Row 3

PO e -

HINL

- TITTTTITT

\__/ZIZTTITTITTIIITTY

L itoes
b -l

. //////////i’

Remark L {/O: Don't care

F LRERARINRRARRRRRARRNS

e - = -
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Lower Byte Late Write Cycle

dwed
UCAS V- 7 5 %
Vi—- i
N

SR SO . -1 B e JEPN
oy ‘ T\ e XCAS i y
ws W 7 N\ /7

Address XXXX H;)w - )@i ‘“;"" ‘ : D }
= o I\ 2T
S 3///////// AN O N NN

! i i
Vi~ Hi-Z .
o 4 JRRy 8 RKRRRXKKNNRK

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

- 1w
tes SRR .
L |
w7 <
I tes
toan {nce O trs - fean,

A\~ tos T \
e/ AN / / N
,1:\& tran ) dasgl Ldown

- | i | ;
paess. = XK KXo XXOOOOCOCOXKXXX
I —
Elﬂf-f e tews “.1 twe
I .
w o [LITTTTTT N /T
z | e tOER ; [
; ; }
% % TINUVTNIRRY /‘f RN AR
| | “ 1 AAc | |
I (P ::Z( A oo to | wn
T i : '
2o v XRXXRKK) =+~ e QO omm XXX
Polden
toz toez
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Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

U o

uo

262

- ) B T T
Vi ‘
Vi~ {
[ e ot
LA P thce U B VL R
: H , i |
Vin— ra i \\4& feas et
Vie— ; ! Z
: | T
{ope C tuRn
[P [
Vir—- ‘
Vi~
trao i
tasnl | tran tasc ‘
o i
H !
Viri- 4 \ -

tacs
et

e

AL

Vin-
Vi

. toEa

toeH
o SOEH

>

Vi
Vi

1 :

STETICIATNNR,  /

Etoso tos

[ un

IAALARRRRANNN

N PP N

------------------

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

Hi-Z
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Lower Byte Read Modify Write Cycle

RAS

UCAS

L.CAS

Address

OE

L1O

Lo

ke L
B R -
dese
Insn
- tcas
- e i'ﬂ_Y{D,,,,,H S :
| i e
Vi F \ |
W LT \___ L/
T T iy
| Loe L foe

i

g

INTRRRRRANANY

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

RAS

UGAS

LCAS

Address

WE

OE

u o
L O

Remark

264

trasp ) tap
B T
Vir~ * - trvoe «,,W
Vie- [ 3 | S
il
i by
! tosu thpc ) tasH =
316_2'35{ treo trcas _ tee tHoas ‘-lcf‘..“ tHCAS ‘_j_".}ffs_ .
Vin~ ] h'h \
Vie— / |
b trap
ﬁéﬂ than LAE'E
i
Vi~ ., a
i !5cs
it
Vis— y
Vi L LS f /
|
Vis—
Vie—
org. dog,
Vor- b z Y 4 p
Vo~ Data out }-<>§ Data out }--()Z‘ Dataout 3=

in the hyper page mode (EDQ), 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) Byte Read Cycle

RAS

uee

=T

!HC;E;'
UCAS
LCAS
Address
WE
L e
ot ¥ AN e/
Vo S dose
I I ase
O P T i
! toar :
\ |
bommns -0{ Data out j}"

) : |
Yon- Hi-Z | T
O e s {>< Data out }-»-"jr ~~~~~~~~

Vor- Hi-Z ‘ ‘
LUQ L mmmmm s e s -{>< Data out J} ------------------- }-’

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 simuitaneously, or at random.
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Hyper Page Mode (EDO) Read Cycle (WE Control)

RAS

Address

U o
LG

Remark

266

Vin--
Vi~

Vip—
Vi~

Viki—
ViL~

Viri—
VL=

Vin~—
Vi—

Vos-~
Vo

trase

el

{CRP:
>

[ TS
tasn [lnam
fae

R KX
k X

i i

i tecs!

L e

ARARANRANNG

4

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

(CAS Vin-
LCAS Vi-
:5' frac :
P Lo | ;
thshe | Rad i ; i toar : & CAH
v — L A f— ) -
"
Address /" X>d; Row m ColA _ Col. ~ ColC
T Ve
WE Vit

T V:H'
E Vi~

\\\\\\\\\\\1

uo ;- Q : j ; .
L O \\;Z‘H ----------- H N ‘ | Data out Ak~ v .v Data out B}—-Q{Da‘a outCy -.H.’-“

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

|
|
|
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Hyper Page Mode (EDO) Early Write Cycle

{RasP . das .
L B . >
Y N __taHee ¥ %
RAS Vit- \4 4 !
tost S s R . I
Y?F‘P trco tHeas ; tos thoas tor trcas ) , fopy
- - j e I
UCAS Vo X \
LCAS V- K
: 1
tran e !
e i
tasa | ram ‘tasc toas i : G :
it i el » i M sl
Vi v ; LY v / X
Address | " XX Row ><X Col. A A B X Cot B 8 g 8 g X
QF’ twen VCH
e Vine \
W :
e AN | | . i
‘» T ‘ T
tms,({' U tom e o ‘D?’;; Lo

I
i
H
i

Uie v YOOOOK paam YOO oaain Q}Iy’qququ

D e -
|
|
|

Remarks 1. OF: 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.
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Hyper Page Mode (EDO) Byte Early Write Cycie

trage N i
e e SRl e

e EJW'%H.% e e 1«» ot
RN S N 77,7774/
ol XXX

L
Vit ‘ y y
10 4 XRRRACAAR_222 X XKKXKNKXKKK
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 cyle.

3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to controi UCAS
or LCAS simuttaneously, or at randorm.
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Hyper Page Mode (EDO) Late Write Cycle

rasp e
Bt - [P

Vir-

RAS Vi

UCAS Vs
LCAS Vu-

Vine

Address Vil

""""" Vik-
Vi

...... Vi
Ok Vi

Y ‘f\\\\\\\\\\\

tns‘ tUH L_tosc o5 | ‘tu =

tio W e *0 (omn KXXXXXKKR

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 Late Write Cycle

tase

nweR

e VM N i
RAS Vi N

Address z:P
e
o
vro o
Lo "

Remarks 1. 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

or LCAS simultaneously. or at random.
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Hyper Page Mode (EDO) Read Modify Write Cycle

mAsP tmp
RAS Vit ——\ )
Vie- X £
tpawe .
TCRP;: {Rco ! tueas tcp l thcas L ler tHoas : teen
UCAS V- j ‘ \\\ 7N /N ‘ “
cas " ; 5 1 ‘K 7|
oo | ; ton: o
tasR| itran ltA\C toan 1 lasc | tean i lasc| | tean |
o ! A e e !
| | : | ;
Vi 4 y 4
o 42 X XK o NN o HROORRX
g % 5 K d
| tawo [ face topwo ? 28 topmo e
; : tawo i Yow] tawp tow| T tawo trw.
trqxcs i towo l_l\y_ni ; tRCs {owp twpl lng_s‘ town ‘t_an
g Ve i N ! ¥ 4 \ \
WE v f L L0 | ! NR* \f({!{
T itaac | e
) Lt | L_t‘AAﬁ I taa
! tcac ltoen T teac toen toac fEm
- — ] 3w i S -
toka . toes ; toEa i
U ‘ L
OE Vm»;;;;;:;:\‘ | E\

uifo
L0 Vou-

UVO Vi
LYQ W TTTTTToTmmommsomoososssss '

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 (EDQ) Byte Read Modify Write Cycle

RAS

LCAS

Address

WE

Ot

U o

L0

U o

Remarks 1.

Vins-
Vi

Vipe
VH*

Vin-
Vi~

Vipio
VlL

Vo
Vo

Von-

o
oL

| lnase

tHpawc

tuoas.

i

oan

R

Ut

fowio

-t

R XRRER

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

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
ot LCAS simultanecusly. or at random.
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Hyper Page Made (EDO) Read and Write Cycle

trase e
e .

> - [ i -
Vip- VAV AL i ‘ ~
a1 XXX Ko XRRX e XRRH o XERKRH

i Z tocm tace 4,"}9;?0
: I toga :
: . | H
== Vi o T
NN\
! trac
tan
. foac orie ; twez
U i Vor- Hi - s : 4 .
L l/g Vg T e Q(‘ Data out } ‘<>¢ Data out)' - ---------- HitZ s
Urvo V-
LIVO V-

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 Cycte (Only for the PD42518165)

Uass tees

—  Vis- | L .
RAS ) N j \
Vi i \ d : foae

UCAS Vi \"
[CAS V-

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

Cautions on Use of CAS Before RAS Self Refresh

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

8]

@

(3

Normai Combined Use of CAS Before RAS Seif Refresh and Burst CAS Betore RAS Long Refresh

RAS self refresh.

Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before BAS 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.

RAS refresh cycles will be executed one time.
If 10 15 < tras < 100 us, BAS precharge time for CAS before RAS self refresh (tres) is appiied.
And refresh cyctes (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

Vs
Vi

RAS

- e > 4 ¢ ol . ol
UCAS Vi T\ | o\ 1 Y
LCAS W ; / \ /

Remark Address, WE, OE: Don'tcare L #/0, U VO: Hi-Z

RAS Oniy Refresh Cycle

Vin-
Wi

RAS

Cteme |
[t

LCAS Vi j

i
tase |1 tman

saarsss YOO mon XOOOOOON0

Remark WE, OF: Dor'tcare L VO, U VO: Hi-Z
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Hidden Refresh Cycle (Read)

tre trc
P ORI e
- Ras ‘ i trr tas _— *_nf.‘*
‘ ! : i ;
e Ve 3 4 X | i X
RAS A\ \i £
T‘fi”. tacn s, L,,t_ca&-u.i I - N
! ! H i L
UCAS Vi~ 3 i " P E
LCAS Va- I \ A % ]
[ I i { H
tRac . trat
T L R 2
- H { = i
Address ://1:,— m Row w Col.
¥ F T ; -t
% i trcw
j tacs Lo twm [T ez
| i |
----- Vire ffffi:f/f’( ! ~_ 77777777
We Vie- ! : : X ‘
i s | twez :
L

H

toea ‘(' ]

TITRIRY |/ ISR

U1Q Vor- Hi-Z Hi-2Z
LUO Voo ~TomTTmmmTmsmmmmosmsecommmscosesssmseneeses Daaowt  Jeemomeo

i el

o8 AN
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Hidden Refresh Cycle (Write)

s ¥ \ /N
J | tre thsH o e
w7 N -
tra
25 Lt e o
paess (1 XOCRK_ror XL XXXAXOOQOQ0OAXKN)

Z
|-
/
/
=
/
/
~
o

RN 7744/ /1141 1

Ui v n KXARKXKKXXCOKXINNAX

Remark OE: Don't care
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Package Drawings

50PIN PLASTIC TSOP(il) (400 mii)

50 28
HEAARAAABAR @ HAHEAAAFEAHA

detail of lead end

} e o e e Jg

"HEHEHHEHHEE HHHEHHEEERHE
1 A 25,

| —

S . B
SRS S
T
i - U
P e A — el
P
L

NOTE
Each lead centerline is located within 0.13 mm (0.005 inch) of A 21.17 MAX.  0.834 MAX,

{TEM MILLIMETERS INCHES

its true position (T.P.}) at maximum matsrial condition.

T at0.08
o 0327298

‘Mg‘

$50G5-80-7JF4
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42 PIN PLASTIC SOJ (400 mil)

- B . —
42 2
aiminialninininisininlniaininlsinlnis) m%*::iiij'
! 1
[ |
i
i L
- - - o Eo
i

-

[ -

P42LE-400A
NOTE ITEM|  MILLIMETERS | INCHES
Each lead centerline is located within 0.12 B e L ey st
mm (0.005 inch).of its true position (TP)at . B~ 27 55i3 5 i 71 08518 893
maximum matetial condition. L c 10.16 | 0.400
Y 1810 2 0.440%0. 008
E 1 .080. 15A S Wo (:»43*0006
F io 74 ; 0.029 ]
G 3. 510 2 .o 138:*0 oos
H 2545602  0.100:0.008
G 08MIN. 0031MIN.
0 28 ot02
K 12/(TP) S 7“0050( )’
M / 0.40%0.10 oo 016i828g R
e e R
P 9420 20 - o37om ooa
a oo o004
‘T Ro8s  R003
U o2o%®  oooedl
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Recommended Soldering Conditions

The following conditions (see tables below and next page) must be metfor soldering conditions of the ;PD42518165,

4218165,

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLQOGY MANUAL"

{C10535E).

Please consult with our saies offices in case other soldering process is used, or in case the soldering is done under

different ceonditions.

Types of Surface Mount Device

4PD42518165G5-7JF, 4218165G5-7JF: 50-pin plastic TSOP (II) (400 mil)

Soldering process Saldering 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 limit: 7 dayshete
; {10 hours pre-baking s required at 125 "C afterwards)
VPS Peak temperature of package: 215 *C or lower, VP15-107-3

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

Partial heating method

Terminal temperature: 300 “C or lower.
Time: 3 seconds of lower (Per side of the package).

Note Exposurs limit before soldering after dry-pack package is opened.
Storage conditions: 25 “C and relative humidity at 65 % or [ess.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating method”.
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uPD42S18165LE, 4218165LE: 42-pin plastic SOJ (400 mii)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, 1R35-207-3
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 daysNote
{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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