NEC

DATA SHEET

MOS INTEGRATED CIRCUIT

uPD42S17805L, 4217805L

3.3 V OPERATION 16 M-BIT DYNAMIC RAM
2 M-WORD BY 8-BIT, EDO

Description

The uPD42S17805L, 42178051 are 2,097,152 words by 8 bits CMOS dynamic RAMs with optional EDO.
EDO is a kind of the page mode and is useful for the read operation.

Besides, the uPD42517805L can execute CAS before RAS self refresh.
The uPD42317805L, 42178050 are packaged in 28-pin plastic TSOP (I1) and 28-pin plastic SOJ.

Features
« EDO (Hyper page

* 2,097,152 words by 8 bits organization

mode)

¢ Single +3.3 V £0.3 V power supply
» Fast access and cycie time

Part fumber Power consumption Access time R/MW cycle time EDQ {Hyper page mode)
Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
> pP042S178051.-A50, 4217805L-A50 432 mW 50 ns 84 ns ﬁ 20 ns
pPD42817805L-A60, 4217805L-A60 360 mwW 60 ns 104 ns ( 25 ns
HPDA2S17BOSL-ATO, 4217805L-AT0 324 mW 70 ns 124 ns 5 30 ns

» The uPD42517805L can execute CAS before RAS self refresh

Part number

Refresh cycle

Refresh

Power consumption at
standby {MAX.}

pP042517805L

2,048 cycles/128 ms

CAS before RAS self refresh,

CAS before RAS refresh,

FAS only refresh, Hidden refresh

0.54 mW
(CMOS ievel input)

HPDA217805L

2,048 cycles/32 ms

CAS before BAS refresh,
RAS only refresh,
Hidden refresh

1.8 mW
{CMOS level input)

Not all devices/types available in U.S.

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

Document No. M10070EJ5VODS00 {5th edition)

nesa Buhlichad Janudry 1997 N

The mark % shows major revised poinis.
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NEC uPD42517805L, 4217805L

* QOrdering Information

"
Part number AC(C;‘ZSX i)me Package Refresh
uPD42517805L.G5-A50-74D 50 ns 28-pin plastic TSOP (I} CAS before RAS self refresh
4PD42517805LG5-A60-7JD 60 ns {400 mil) CAS before RAS refresh
RAS only refresh
1PD42517805LGS5-A70-7JD 70 ns AS oy
Higden refresh
HPD42S17805LLE-ABD 50 ns | 28-pin plastic SO
UPD42517805LLE-ABO 60 ns (400 mit
UPD42817805LLE-A70 70 ns
1PD4217805LG5-A50-7JD 50 ns 28-pin plastic TSOP (i) CAS before RAS refresh
1PDA217805LG5-AB0-7D 80 ns {400 mil) HAS only refresh
Hidden refresh
4PDA4217805LG5-AT0-7.4D 70 ns
(PD4217805LLE-A50 50 ns 28-pin plastic SOJ
o
«PD4217805LLE-A60 60 ns (400 miD
UPDA4217805LLE-A70 70 ns j

Not all devices/types available in U.S.
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NEC 1PD42S17805L, 4217805L

Pin Configurations (Marking Side)

28-pin Plastic TSOP (1) (400 mil} 28-pin Plastic SOJ (400 mil)
_/
Vo G| 1 28 | GND vee o= | 1O 28 -0 GND
VOY Oy 2 27 {108 WO1 O] 2 27 w0 OB
Vo2 o= 3 26 [+~ Yo7 1102 ==l 3 26 f=-2 Y07
yo3 c=—={ 4 - 25 |0 108 103 0=~ 4 25 o0 108
1104 el 5 '§§ 24 =~ 105 104 O=-m 5 == 24 F»u /05
WEo—=6 '§§ 23 [~—0 CAS WE o> 6 §§ 23 =0 CAS
RAS ool 7 ga8 2|0 O RAS O = 7 % 2o O
NGO 8 ég 21t A9 NC O 8 gg 21 f= Ag
A1G e g R 20 |=—C A8 A0 O g oE 20 = A8
A0+ 10 8 gl a7 AQ -~ 10 " 19 == A7
At D=l 11 18 [« A6
A2 Ol 12 17 0 A5
16 f=— A4 A3 el 13 16 =m0 A4
Voo S 14 15 {~——2 GND Veo O 14 15 > GND

AD to A10 . Address Inputs
Y01 to YO8 : Data inputs/Qutputs

RAS . Row Address Strobe
CAS . Column Address Strobe
WE : Write Enable

OE . Qutput Enable

Vee 1 Power Supply

GND : Ground

NC : No Connection
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#PD42817805L, 4217805

Block Diagram
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NEC

uPD42S17805L, 4217805L

Input/Output Pin Functions
The uPD42S17805L, 4217805L have input pins RAS, CAS, WE, OE, A0 to A10 and input/output pins 101 to

1/08.
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 fine.
It refreshes. memory cell array of one line selected by the row address.
It also selects the following function.

* CAS pefore RAS refresh

CAS input CAS activates data input/output circuit by latching column address and

(Column address strobe) selecting a digit line connected with the sense amplifier.

AD to A10 Input Address bus.

(Address inpuis) Input total 21-bit of address signal, upper 11-bit and lower 10-bit in sequence
(address multiplex method).
Therefore, one word is selected from 2,097,152-word by 8-bit memory cell
array.
In actual operation, latch row address by specifying row address andg
activating RAS.
Then, swiich 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 (tasw, tasc) and hold time (tran, tosn)
are specified for the activation of RAS and CAS.

WE Input Write control signal.

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

OE Input Read control signal.

(Output enable) Read operation can be executed by activating RAS, CAS and OE.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.

1101 to VO8 Input/Output | 8-bit data bus.

{Data inputs/outputs)

1701 o YO8 are used to input/ouiput data.
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NEC uPD42517805L, 4217805L

* Hyper Page Mode (EDO)

The hyper page mode (EDQ) is a kind of page mode with enhanced teatures. 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 TAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
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 (EDQ) allows both read and write operations during one cycle.

The foliowing 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

v M ;
RAS . \ /'!

| lorm |
T

CAS ,_

Address

— ik
Vi~

logz ¢
2L g

B H ' i i
o) 30”" R .S ﬁ Data out A 'QO{Data out %}--—«-@]ﬁbawm c Abtoaxa ng}-_"‘i:é
oL -5 ; R X 4
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uPD42S17805L, 4217805L

Cautions when using the hyper page mode (EDO}

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

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

m

2)

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

WE: inactive, OE: active

tore 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 HAS and CAS are active ot either RAS or CAS is active (in read cycle)

WE, OE: inactive - tosz is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WT?, OE: active and either tran or tack must be met --..- twez and twez are effective.

The faster of toez and {wsz becomes effective.

The faster of {1} and (2) becomes 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 .- tocw is effective.
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NEC 1PD42S17805L, 4217805L

Electrical Specifications
+ All voltages are referenced to GND.
+ After power up (Voc 2 Veomn,), 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 Vi ~0.5 to +4.6 v
Supply voltage Vee —0.5 to +4.6 vV
Cuiput current to 20 mA
Power dissipation Pe 1 w
Operating ambient temperature b‘TA 0 to +70 C
Btorage temperature Tag ~55to +125

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

Recommended Operating Conditions

Parameter Symbol Condition MiIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \
High levei input voltage Viy 2.0 Vee + 0.3 Y
Low level input voitage Va -0.3 +0.8 Vv
Operating ambient temperature Ta 0 70 i C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbot Test condition MIN. TYP. MAX, Unit

Input capacitance Cn Address 5 pF
Ce | RAS, CAS. WE, OE 7|

Data input/output capacitance Cro [fie] 7 I pF
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NEC uPD42S17805L, 4217805L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition ] MIN. | MAX. | Unit | Notes
Operating current lee RAS, CAS cycling LE;:,AC = 50 ns 120 mA | 1,23
tre = tro sy, jo = 0 MA v} thac = 60 ns 100
f
; taac = 70 ns 0
Standby | uPD42S17805L lecz RAS, CAS z Vi, fo = 0 mA 0.5 mA
current RAS. CAS 2 Voo = 0.2V, lo = 0 mA k 0.15
PR s— ST T |
uPD4217805L | RAS, CAS 2 Vinmin., Jo = 0 mA : 2.0 !
‘1 RAS, CAS » Vec ~ 0.2V, lo = 0 mA 0.5
BAS only refresh current fcos RAS cycling, CAS 2 Vi g tesc = 50 ns 120 | mA 11,234
tac = tac pain, o = 0 MA tane = 60 NS 100
trac = 70 ns 90
Operating current lecs RAS < Vi max), CAS cycling thac = 50 ns 100 0 mA (1,25
{Hyper page mode (EDOY) fure = tups ey, lo = O mA trac = 60 NS I’ a0
trac = 70 ns | 80
CAS before RAS lecs | HAS cveling taac = 50 ns f120 ] mA | 1,2
|
refresh current g tac = tre wmy, lo = 0 MA trac = B0 ns 100
; leac = 70 ns 90 ‘
CAS before RAS locs CAS before RAS refresh : tras < 300 ns 400 HA 1.2
long refresh current tac = 62.5 us
(2,048 cycles/128 ms, i RAS, CAS:
only for the uPD42517805L) Voo ~ 0.2 V € Vin S Vinmax;
QVsV.<02V
Standby: tras = 1 s 450 § uA 1.2
RAS, CAS 2 Ves ~ 0.2V
Address: Vin or Va
VVE, OF: Vir |
lo = 0 mA ’
CAS before RAS ieer | RAS, CAS: 200 [ uA |2
self refresh current [ tasss = 5 ms ! : ‘
(only for the (PD42817805L) Voo - 0.2 V = Vi € Vis axs
GVZVes02V
o =0 mA
T
Input leakage current e Vi=0to36V -5 +5 uA
Ait other pins not under test= 0 V
Output leakage current low Vo=01t036V -5 +5 | uA
Quitput is disabiled (Hi-Z)
Righ level output voltage Vor lo = -2.0 mA 2.4
Low fevel output voitage Vo o = +2.0 mA | 0.4

Notes 1. lco, fces, lces, locs and loce depend on cycle rates (tre and turc).

2. Specified values are obtained with outputs unloaded.

3. lect and lcoa are measured assuming that address can be changed once or less during RAS € ViLiwax)
and CAS 2 Vi min).

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

5. lcca is measured assuming that alt column address inputs are switched only once during each hyper
page (EDO) cycle.
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NEC uPD42S17805L, 4217805L

* AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification

Vi Ny = 2.0V - memm e - VOH (MN) = 2.0V c-- - cmeeo

Vie Max; =08V -

Vou maxy= 0.8 V- ----vooon

(3) Output load condition
- Voo

311806

Common to Read, Write, Read Modify Write Cycle

taac = 50 ns taac = 60 ns trac = 70 ns

Parameter Symbol T Unit | Notes
MIN. | MAX. | MIN. | MAX.| MIN. | MAX.
Read / Write cycle time tre 84 - 104 - 124 ‘ - ns
RAS precharge time tar 30 - 40 - 50 - ns
CAS precharge time toen 8 ~ 10 . 10 - ns
RAS pulse width i fas 50 ' [10,000{ 60 [10,000( 70 10.000]| ns | 1 |
CAS pulse width teas 8 10,000 10 [10,000] 12 [10,000! ns
FAAS hold time |t 10 - 10 - 12 - | ns
CAS hold time ks | o8 - a0 | - 150 | — | o )
RAS to TAS delay time tren 11 37 1 45 14 52 ns | 2
RAS to column address delay time tiAn 9 25 12 30 12 35 ns | 2
CAS to RAS precharge time tomp 5 - 5 - 5 - ns | 3
Row address setup time tasa ¢ - 0 - 0 - ns
I Row address hoid time thas 7 - 10 - 10 - ns
Column address setup time - tasc 0 - g -~ o] - ns
Column address hold time tean 7 - 10 - 12 ) - ns
OFE lead fime referenced to RAS toes 0 - 0 - 0 - s
CAS to data setup time oz bl - 0 - 0 - ns
OE to data setup time tous 0 - 0 - 0 - ns
OE to data delay time toso 10 - 13 - 15 - ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns |
'FR:zfresh time | uPD4A2S 178050 teer - 128 - 128 - 128 ms 4
HPDA4217805L. - 32 - 32 - 32 ms
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Notes 1.

In CAS before RAS refresh cycles, tras wax. is 100 gs.
if 10 us < tras < 100 us, BAS precharge time for CAS before RAS self refresh {trps) is applied.

2. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
fran € tran meaxy and troo < tRoo vax, ABAC (MAX ) tRAZ (MAX )
5l > 1Rap (maxs and taco £ Reo mas s 1Aa tmax tEan + fan pasx;
e > 130D MAXS 1CAC (wax. tren + foac max) -
trao max) andtron imax  are specified as reference points only ; they are notrestrictive operating parameters.
They are used to determine which access time {trac, taa or tcac) is o be used for finding out when output
data will be available. Therefore, the input conditions trao 2 trap (ax.) and treo 2 treo max ; will not cause
any operation problems.
3. tcee gaini requirament is applied to RAS, TAS cycles.
4. This specification is applied only to the yPD425178051.,
Read Cycle
trac = B0 ns tiac = 60 N8 taac = 70 ns
Parameter Symbol Unit | Notes
MIN. | MAX.T MIN. | MAX.| MIN. | MAX.
Access time from RAS traC - 50 - 60 - 70 ns 1
Access time from CAS ' - 113 - 15 - 18 I ns | 1
Access time from column addr;ss - - 25 - 30 - | 35 ns 1
Access time from OE toea - 13 - 15 - 18 | ns
Column address lead time referenced to RAS fuac 25 - 30 - 35 - ns A
Read command setup time tres 0 - 0 - - ns
Read command hold time referenced tc RAS trer 0 Lo- 0 - - ns 2
Read command hold time referenced to CAS ther 0 - 0 - 0 - ns | 2
Output bufter turn-off delay time from OE oz 0 10 0 13 Q 15 | ns | 3
CAS hetd time to OF %' tewn 5 - 5 - 5 - ns 4
Notes 1. For read cycles, access time is defined as follows:
Input conditions 3‘ Access time Access time from RAS
trap < iman uax) and taco < teco max) ERAC (MAX thac (axy
tran > trap pvax and tron < teeo peax TAs (MAX G trad + Lan max
tron > fRon (wAx; YOAT (MAX troo + toan maxs

tranimax.) and trepimex )y are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (irac, tas or tcac) is to be used tor finding out when output
data will be available. Therefore, the input conditions taap 2 trap max and trop 2 trco waxs will not cause
any operation problems.

Either trch pany Or temm paiy should be met in read cycles.

toezMax.; defines the time when the output achieves the condition of Hi-Z and is not referenced to Von or
Vo.

WE: inactive (in read cycle)

CAS: inactive, OE: active - toHo is effective.

CAS, OE: active - tocH is effective,
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Write Cycle
trac = 50 ns trac = B0 ns taac = 70 ns
Parameter Symbol Unit {Notes
MIN. | MAX.| MIN. | MAX.] MIN. | MAX.
WE hold time referenced to CAS twen 7 - 10 - 10 - ns o1
WE puise width Dt 8 - 0] - 01 - s iod
WE lead time referenced to RAS trwre 10 - 10 - 12 - ns
WE tead time referenced to CAS tew 8 10 - 12 - as |
WE setup time twcs 0 - U - 0 - ns |2
OF hold time toew 0 - o - 0 ~ | ns
Data-in setup time tos 0 - ¢] - e 0 - ns 3
Data-in hold time ton t 7 - 10 - 10 -~ ns 3

Notes 1. twe oan is applied to late write cycles or read modify write cycles. in early write cycles, twor vy should
be met.
2. Jftwes 2 twos (v, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos g and ton v, are referenced to the CAS falling edge in eariy write cycles. In late write cycles and
read modify write cycles, they. are referenced to the WE falling edge.

Read Modify Write Cycle

tesc = 50 ns tuse = 60 ns taac = 70 ns

Parameter Symbol -t Unit vNotes
MIN. | MAX.| MIN.| MAX.] MIN. | MAX.
Read modify write cycle time tawe 107 - 133 - 157 - ns
RAS 1o WE delay time tawn 64 - 77 - 89 - ns | 1]
CAS to WE delay time towo 27 - 32 - 37 - ns |1
Column address to WE delay time tawe 3 0 - 47 - 54 - ns | 1

Note 1. Iftwes >twesminy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
if tawd 2 tewb (i), Town 2 town viny, Tawn 2 tawp seins and topwn 2 topwo g, the cycle is a read maodify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.
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Hyper Page Mode (EDO)

Parameter Symbol taac = 50 ns trac = 60 ns trac = 70 ns Unit Inotes
MIN. [ MAX.] MIN. | MAX.| MIN.| MAX.

Read / Write cycie time tHPE 20 - 25 - 30 - ns 1
RAS pulse width traze 50 [125,000 60 |125000f 70 {125000] ns

CAS puise width trcas 8 10,0000 10 | 10,0000 12 10,000} ns

CAS precharge time toe 8 - 10 -~ 10 - ns
Access time from CAS precharge taca - 30 - 35 - 40 ns

CAS precharge to WE delay time formn |41 - 52 - 59 - | ms ! 2
RAS hold time from CAS precharge truce 30 - 35 - 40 ~ ns

Read modify write cycle time tHP=EwC 52 - 66 - 75 - ns

Data output hold time tove 5 - 5 - 5 - ns

OF to CAS hold time toou 5 - 5 - 5 - ns | 3
OE precharge time tose |5 - 5 - 5 - ns
Output buffer turn-off delay from WE twez ¢] 10 o] 13 0 15 ns | 45
WE pulse width ~ twez ‘ 8 - 10 - i 10 - ns 5
Qutput buffer turn-oft defay from RAS tors f 0 10 0 13 ‘L ¢ 15 ns | 45
Output buffer tum-off delay from CAS tors |0 10 0 13 0 15 | ns | 45

Notes 1. trec winy is applied to CAS access.

2. i twes 2 twes vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp = tawp iming, towp 2 towp viny, tawb 2 tawp (vin and topwo 2 topwo iy, the cycie 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. WE: inactive {in read cycle)

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

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

5. Tomake 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 TAS are inactive (at the snd of the read cycie)
WE: inactive, OE: active
tosc is effective when RAS is inactivated before TAS is inactivated.
tora is effective when CAS is inactivated before RAS is inactivated.
The siower of forc and torn becomes effective.
(2) Both BAS 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 trar or thon 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 ng trac = 60 ns trac = 70 ns
Parareter Symboi Unit |Notes
MIN. | MAX.| MIN. | MAX.[ MIN. | MAX.
CAS setup time tese 5 - 5 - 5 - ns
CAS nold time (CAS before RAS refresh) foHR 10 - 10 - 10 - ns
RAS precharge CAS hold time trpc 5 - 5 - 5 - ne
RAS pulse width {CAS before RAS self refresh) taass | 100 - 100 100 - us | 1
RAS precharge time (CAS before RAS self refresh) taes 90 -~ 110 - 130 - ns | 1
CAS hold time (EAE before RAS self refresh) tous -50 - -50 - -50 - ns 1
WE setup time twsn 10 - 10 - 10 - ns
WE hold time twhr 15 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S17805L.
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Read Cycle
------ Vit
RAS ViL—
''''' Vin—
CAS Viw

Vin—
Address Vi-
***** Vik-
WE ViL—
Ot Vip—
Vi

Vari-

vo Vo~

. tre
i - S S
: s tap i
1 2
It 7
i fesn |
toee | trep thsk ! toen
e ~ A
L I S teas ; | 1
VAR /A G
§ \ X . |
% tRAD B e
tasri | tRan tasc i tcan [
o] ¢ i
} : : -
3 4 !
' Row XXX Gal.
! % 7
L frc,
tacs Vo tRen [
B | [ ST ]
i - [ L H
i | toro ez
SR S

JURHVRRARVARVRRRRR A

1
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Early Write Cycle

|
<
.
i/*

w2 KR :s<z>.<f “ XX
- TITTRN W (TTITTTTTTTTI7777

g

o XXXXXXXXXX)L oman JOOCROOQOOXKXXXAX

Remark OE: Don'tcare
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Late Write Cycle

S R -
: tRas top :
P - tae
| I
FAs V- ———\L / k
il {
I tos S
o tes s S
toep | taco tesi i ton
I - - 4 - il >
4 t(,:;_\. A

| 1Ra ]
IR — > |
tAsPiK t’it‘.i hsc_£

Address

<
vF
nééw
pe)

.

e e e

~>

foar ‘ .
SR S

towt il

e .l

LI

{oen
L

e}

[ALELUARRRRARRARRRRRARNY

ton

S

Data in
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Read Modify Write Cycle

tawe

thas

!
tosu ;o
A - b
trew ; fore
Ll O > RS »
toas [ — |

-
sre Ve 5\;;
RAS |
Vi X
- _ —
ol Lt
Y- Vi 7 : :
A / I /
CAS Vi- I i
! : taac .
e e BB !
sz tmam fasc
Rl e [Rmwd

Vir--

Address Vi

V-
Vi

Vip-
Wi

7777 \__/I77IT777
TIETINIENEYY /XS

Visi-

[I10] Vie

o]
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Hyper Page Mode (EDO) Read Cycle

CAS

Address

[i{e]

Remark

trase ire

FEANAARNNRRNNY

Ctee

Vor-
Vou-

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 (WE Control)

RAS

CAS

Address

O

Remark

372

tanse
WVii— %
Vi~ S
) DR L= < E—
toer y tHcas leas
Vin— P ] c L
Vi ! rd N X
1 [ ;
i taap | L |
tasal | tAan .1tAsc tean (! tase | foan
i : R [ s oSt v
' | oL L
b X o I
ViL— X . 7 ) 2
T T T '1
. tres ; | ‘*‘ .
[ i 0 s
Vi~ P N [ |
Vi A
| N
v \\\\X\ \ N I
v NN K
! B i !
e tmac N
i tas taa
e
; twez teac .
. ] - -~ 2
Vor- s N Hi-Z i i -
O N K 3

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

Address

OE

)

trasp . e
Virt— S& trHce ir/ b W
Vit K 7 ! \
lose ! tnec . trst !
toep treo trcas e luces ter ‘ tucas l[ tcen
ViH~- X X 7‘ A
Vi j \\( _72 \c b X( z/ / \
trao ol RAL i‘ torc :
tasn| |tran  tasc tean tasc| | foad E__Sﬁj toan L e o]
g <25 | L 5
Row Col.A Col.B Col.C
Vi X>§c XX& p k y 7
,T lanc {
= tan b l trck
trce feac Joxe, toes ka—«. trr
Vib—- 4 Tcac !
fas
Vi~ Vi ( [ [ [ / toHo focH oo *
J
tocH “"’i tace 1 tace {
toea toee i toer toep foon Jono,
Y AN /N AAY
ViL— \ ] X K
| foea foEA
touz i oLz | — oz,
"_tuz (loez toizy toez Hod toez l toez
i i :
e i j l & ™
Vor __eiod }i' __Z ----------- ﬁ Date: Qut Ao === Data out B ----ﬁ Data out B —-@ Data out C WH:Z
Vo~ K 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.
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Hyper Page Mode (EDO) Early Write Cycle

trasp tre
- SN . . O
HAg Ve - ] X‘
Vi p
tosh turc . RGE
; f e e ‘ ",
tore | | troo troas i, tep | ticas . trcas feen
»<——v - ‘ : ’ [ - - _—
M j \\ /‘ \ / 7 \
Vi i X 4
: : trar
: trAD [ e
P e i :
tase| taan tasc | foan tasc § | toam \[ASC Lo
- > F ! - - L
Vit -
Address V-:_ m Bow >O§i
tes | o oS, Lo e twes, é«m_@.u,
WE x“’iiiiiil\f , /N /_\ ; //////////
- Z N il LN Z i
Jos | ton JE’: ;,.Si?d,, t,Df’ Dl

Vi s \
o N Data in Data in Data in
Vi X 7

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

trasp
o T - e fance
RAS Vi A
Vie- X
. tosh u tire tasH
;LC_"?: taco ; tHoAs ‘{ ter . twoas | toe trcas
H : 5 | | i
,,,,,,,,, . ; : |y : | '
Cas Vo /o N\ AR X‘ \
Vi | i 7 .
BV | [ § T
SR! i teas | ASE. |
s ftaw llfi Lew, ] bepl e, | | tow
Vin- - \ X 'y \
Address | XX>( Row Col. £ col Col.
- K A ] ) ) N ¥
I tows towe towL !
¥ ) e e i
i f traw ]
! B L
‘_tfgs»; ‘__\_Nf,_{ #‘ tres ) Lw o i tecs twe
H i
e V- \ ; i
e L1/ W \_/ \_ /L1
;' toen I tosn toeH
ottt | - .
| | H H
; j - !
e Vine i Wi A
i [
&\ J///]/ \VARRIY, ANARRRRANRANY
| toes . tos | gtos. toep, tps; . tow ! toEo tos ;| ton
e [t} po> e e SR O O P NH\
| I
Vit i , - i-
e 524 o 24 o XXXKRKKKRX
1

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 Modify Write Cycie

taase

tHpAwe . i
L

Vi

CAS Vi

****** Vin- X
RAS Vi }
tore,

|

Vin-
Address Vi x

tawo » l bewd e
town dwey tacsl | towo
“““““ Vit N s
We Vit~ \ )
== Vike
OE Vie-
Vor-
iie] Vo

tos: | o L otos . tos
B B | I ]

A e O XXX

Remark In the hyper page mode (EDO}, read, write and read modify write cycles are avaitable for each of the
consecutive CAS cycies within the same RAS cycle.
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Hyper Page Mode (EDO) Read and Write Cycle

Address

e}

1O

trase tre
; e DRSE
Vit )ki
Vi~ %
e
Vi . !
Vi
Vis— v
Vie t
v ] - | twor
= , i
wo LIS | ,» LT
T ; ;
L , dve . Ljge
j i ) ’ . % 1A ﬂv | ;
v ANV e /ANNNNNNNNRNNNY
1L : e
| ' ' | : toez .
| S [
} itom; twez
- epem (- o |
ol : H i
Vor- : R, < y i .
VRO 1 SO o QTR ¢~ EEPYST) PSS e S
Lo
tos | fon
! ,[,,, e
N
N e e e e e e e e et et — e —m— v n——————— . PO
Vi {‘ >§} Data in >-

Remark In the hyper page mode (EDO), read, write and read maodify write cycles are available for each of the

consecutive CAS cycles within the same BAS cycle.
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CAS Before RAS Self Refresh Cycle (Only for the ;PD42S17805L)

trasg ey

..... Viet i
RAS Vi S.X o / g\

: toe

itomg, i etz
tosn “‘”{ ;‘ - - '-5’
RSV bt i .
CA3 Vie \ : . ‘/ 2 i
i i
tvm [twirs

[P )

e g/? ARRARVAAY ATALTARRRARRARRRRRARRAN

Remark Address, OE : Don't care O : Hi-Z

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
pefore RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS onty 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 | ong refresh are used in combination, please
perform CAS before RAS refresh 2 048 limes within a 32 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 seif refresh and RAS only refresh are used in combination, please perform RAS only
refresh 2,048 times within a 32 ms interval just before and after setting CAS before RAS seif refresh,

(3) If trass man 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 {trps) is applied.
And refresh cycles {2,048/128 ns) should be met.

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

— - e S $AG
| ; taas . ar tazs . {rp
t e S s R el
— j \ I
RAS \ \ \
i : tcm:{
toHr i tare tcﬁw
s 1 s g
- | ; 'i ' j
CAS / \ / \
i |
twsr | twem twer | twee
e

m

w v T7TTN ZZBEERRAINNANAARAANNY

Remark Address, OE: Dontcare VO Hi-Z

RAS Only Refresh Cycle

Ll e e i

I 7 -
CAs " / ¥ |

Ctase L tRaw
[ Ak a A A

o2 KRN o RN e YORRRRRRN

Remark WE, OE: Don'tcare 1Q: Hi-Z
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Hidden Refresh Cycle (Read)

Vi

o Ve
OE Vim

380

. twe tre B
tRas _dne tresg L tee
—_— ‘, il '
| /N N
,rtff: taco tasu torR : foen
: i T ; Y
/ ; \k ,f i \
trag trar ‘
S :
trsr tran tasc: 1cak i
rq-——v ‘v—~—>[ ol -
\AS
Row Col
X0 = XX
H i
! ! thck
iy e teen T e
" I
Ty
LT .
: toes i twez |
; e » !* ---------
e oEa i_“,q\ N
JARLARRRRRRRRARRS ARANNNANNARN
! 1 trac E I Pl
- ! t | fors]
’ (::o - !; L,‘, e T
i Yo i foez
oz ' :

. Hi-2
Data out }‘} -------
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Hidden Refresh Cycle (Write)

- : e
e S G o
j.tf P,J: ;«_ troo 1,;,$_,__t'ﬂsi*,; ‘_.* fonn — toen oy
LJ j: i‘"“*% oo |
e T KD RO
CVN\N\\\\\\ 77 ARRARMARAMRNRNY
o3 YXRRQQORHKN o XXX KKIORKKKIKXXKK

Remark OE: Don't care
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Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

tre

,,,,, -

)

1\.

by -
Ltrec o= |

saa Ve X
RAS Vi \

fosn: o loun
[P S

| s
P CER s | i d
cas " —\ / \ /

twsa! twha

we v\ /777TTTTTTTTT T T 77 7777777

Remark Address, OFE: Dontcare 1O: Hi-Z

Test Mode
By using the test mode, the test time can be reduced. The reason for this is that, the memory ermulates the
x 16-bit organization during test mode. Don't care about the input levels of the CAS input AQ.

(1) Setting the meode
Executing the test mode cycle (V_VE. CAS before RAS refresh cycle) sets the test mode.

(2) Write/read operation
When either a “0" or a “1” is written to the input pin in test mode, this data is written to 16 bits of memory cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Qutput = “1™; Normal write (all memory cells)
Output = “0". Abnormal write

(3) Refresh

counter.

(4) Mode Canceliation
The test mode is cancelled by executing one cycle of RAS only refresh cycle or CAS before RAS refresh cycle.
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Package Drawings

28PIN PLASTIC TSOP(II) (400 mil)

Yo RAABEEARARAARSH

detail of lead end

i
[l

;I?HHHHHHHHHHHH
A S

i
i

—- N « B -
i :
o J
1 { :
o ) |
) X e =
i
NOTE ITEM MILLIMETERS _ INCHES
Each lead centerline is located within 0.21 mm (0.009 inch) of A 18B3MAX.  0.734 MAX.
its true position (T.P.) at maximum material condition. 8 1.075 MAX.  0.043 MAX.
JLo o rerik)  0050(TPG
0.08 3
D 0.42%55% 0.01720.003
_E 0.1£0.05 .004:0.002
F___12MAX. 0048 MAX.
G 0.97 0038
11.7656.2  0.46320.008
. 10.18£0.1  0.4000.004
J 0.820.2 0.031+5-88%
g 145+0.025
K 0.145%3-4%2  0.006:0.001

0.004
0.0207-394
L0008

boos
I
@ L
$28G5-50-7J03
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28 PIN PLASTIC SOJ (400 mil)

B

! 15 |
‘lgqr—ll—ll—'ll—'lr—'ll"'lj‘rﬂmr_ll'_lr—ll_'lréﬁ‘”"”-“ﬁ*
|

. [8)

. PosLE-a00A1
NOTE ITEM:  MILLIMETERS INCHES
Each lead centerline is located within 0.12 j PPN w008
mm (0.005 inch) of its true position (T.P.) at B . 1867%%  078%%am
maximum material condition. 10.16 0.400
11.1820.2

. 0.44073%¢
TE 1082015 | 0.04379%%
£ o074 . 0020
G 3502  0.138720%
H | 2.545:0.2  0.1000.008
i 0BMIN.  0.031 MIN.
28 o0z
127 (TP)  0.050 (TP
0.40%0.10 001645
S o2 0005
9.40%0.20  0.370°%5%
o010 o004
Ro085 RO0033
020%%  0.0088%

C 40 v Z B R o

i

L
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Recommended Soldering Conditions

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

uPD42517805L, 4217805L.

For more details, refer to our document *SEMICONDUCTOR DEVICE MOUNTING TECHNDLOGY MANUAL"

(C10535E).

Please consuit with our sales offices in case other soidering process is used, or in case the soldering is done

under different conditions.
Types of Surface Mount Device

LPDA42517805LG5-7JD, 4217805LG5-7JD: 28-pin plastic TSOP (i) (400 mil)

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

Soldering 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 limit: 7 daysNote
(10 hours pre-baking is required at 125 "C afterwards)
VPS8 Peak temperature of package: 215 °C or lower, VP15-107-3

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 not apply more than one soidering method at any one time, except for “Partial heating

method”.
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uPDA2S17805LLE, 4217805LLE: 28-pin plastic SOJ (400 mil)

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
Expesure 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 dayshote ’
(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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