DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD42S17805L, 4217805L

3.3V OPERATION 16 M-BIT DYNAMIC RAM
2 M-WORD BY 8-BIT, HYPER PAGE MODE

Description

The uPD42517805L, 4217805L are 2,097,152 words by 8 bits CMOS dynamic RAMs with optional hyper page
mode.

Hyper page mode 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 uPD42S17805L, 4217805L are packaged in 28-pin plastic TSOP (1) and 28-pin plastic SOJ.

Features

» Hyper page mode (EDO)

« 2,097,152 words by 8 bits organization
+ Single +3.3 V 0.3 V power supply

Power . . Hyper page mode
. Access time R/W cycle time .
Part number consumption MAX MIN.) cycle time
Active (MAX.) ( ) (MIN. {MIN.)
pPD42517805L-A60, 4217805L-A60 360 mw 60 ns 104 ns 25 ns
uPD42517805L-A70, 4217805L-A70 324 mw 70 ns 124 ns 30 ns

« The uPD42517805L can execute CAS before RAS self refresh

Part b Refresh | Refresh Power consumption
art number efresh cycle e at standby (MAX.)
uPD42817805L | 2,048 cycles/128 ms CAS before RAS self refresh, 0.564 mW
CAS before RAS refresh, (CMOS level input)
RAS only refresh, Hidden refresh
uPD4217805L | 2,048 cycles/32 ms CAS before RAS refresh, 1.8 mwW
RAS only refresh, (CMOS level input)

Hidden refresh

The infor ion in this d is subject to change without notice.
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NEC uPD42S17805L, 4217805L

Ordering Information

334

Part number Ac::;sAsxt.i)me Package Refresh
pPD42S17805LG5-AB0 60 ns 28-pin Plastic TSOP (i1) CAS before RAS self refresh
uPD425178051.G5-A70 70 ns (400 mil) CAS before RAS refresh
pPD42S17805LLE-A60 60 ns 28-pin Plastic SOJ RAS only refresh
4#PD42S17805LLE-A70 70ns (400 mil) Hidden refresh
1#PD4217805LG5-A60 60 ns 28-pin Plastic TSOP (II) CAS before RAS refresh
1PD4217805LG5-A70 70 ns (400 mil) RAS only refresh
1PD4217805LLE-AB0 60 ns 28-pin Plastic SOJ Hidden refresh
pPD4217805LLE-A70 70 ns {400 mil)
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NEC

pPD42517805L, 4217805L

Pin Configurations (Marking Side)

28-pin Plastic TSOP (II) (400 mil)

A

28 | GND
27 }=—=0 1108
26 [+—=0 107
25 [+ 1108
1105
CAS
22 |=—0 OF
21 [=—0 A9
20 [+—0 A8
19 [«—0 A7
18 [0 A6
17 =0 A5
16 [«—O A4
15 —0 GND

§D1508.12vAd ™
$971508L1S2Ad

: Address Inputs
Data Inputs/Outputs

. Row Address Strobe

: Column Address Strobe
: Write Enable

: Output Enable

: Power Supply

: Ground

Vee O—1 1
1101 O=—] 2
1102 O=+—=1 3
1103 O~ 4
/04 O=—{ 5
WEo—6
RASO—+| 7
NCO—8
AI0O—= 9
ADO—= 10
A1 O—»1 11
A2 O—»1 12
A3 O—={ 13
Vee O— 14
AQ to A10
/01 to 1/08 :
RAS
CAS
WE
OE
Vee
GND
NC

: No Connection

28-pin Plastic SOJ (400 mil)

Vee O
/01 O—emy
1102 Ca—ey
/03 Oy
1104 Cree—y
WE 0—
RAS O—~
NC 0—
A10 O—e
AQ O—=
Al O—
A2 O—]
A3 O—
Vec 0—

© ® N dO s WD =
O

—“
- O

3T115082k2PAd 17
3115082 1S2vad 7

28
27
26
25
24
23
22
21
20

18
17
16
15

B Lu427?525 0091155 317 WA

GND
1108
o7
1106
1105
CAS
OE
A9
A8
A7
A6
A5
A4
GND
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NEC uPD42S17805L, 4217805L

Block Diagram

m O—n1 OF
CAS O—» Clock C
CAS Generator
ﬁ O—
Data
> Output
Buffer
’ —1  —— |4
Vee O—w CAS before -
GND O— RAS Counter
3 Memory
§ @ Cell
=] Array
2 o
& 2,048 1,024 x 8 Vo1
o
> 1108
Row A
Address 1,024 x 8
Buffer /
AO X0 - X10 B} L]
to [ Sense Amplifier x 8
A10
Column —u1 fn—!
Address 1,024 Eﬁi
Buffer Y0 - Y0 -
L~ Column Decoder Buffer
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NEC

1PD42817805L, 4217805L

Input/Qutput Pin Functions

The uPD42517805L, 4217805L have input pins RAS, CAS, WE, OE, A0 to A10 and input/output pins /01 to

1/08.
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 line selected by the row address.
It also selects the following function.

+ CAS before 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.

AO to A10 Input Address bus.

(Address inputs) 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 and
activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tasr, tasc) and hold time (tran, tean)
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.

/01 to 1/08 Input/Output | 8-bit data bus.

(Data inputs/outputs) 1/01 to 1/08 are used to input/output data.

EM Luy27525 0091157 197 M
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NEC uPD42517805L, 4217805L

Hyper Page Mode

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

1. Data output time is extended.
In the hyper page mode, 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 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, 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 is shorter than that in the fast page mode.
In the hyper page mode, 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 taac 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, read (data out) and write (data in) cycles can be executed repeatediy during one RAS
cycle. The hyper page mode allows both read and write operations during one cycle, but the performance is
equivalent to that of the fast page mode in that case.

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

Hyper Page Mode Read Cycle

—— VH- |-
RAS \ /

tupc torR

CAS Vie—

torc

Vine r s
Address v::- XX Row X)] cm)(XZXX Col.B Col.C

| trac "
I ™ taa taa RCH

I
teac | feag) | Leac] 1RRH | |

tocH teHo tocH

V toea .10;-| L‘OEP) toea L}E‘ﬂl
T \ ) AN

to.z

foz tore toez toz || oz toez
ot
— - 4 3 '4 p y \ y p' i -
l{e} Vou- ___.. Hi-Z Data out A >& Data out B } % Data out CE— Data out C }--lil--z-
VoL- WX VX 7 X 7 . 7
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NEC ' uPD42S17805L, 4217805L

Cautions when using the hyper page mode

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

2. To make I/Os 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 CAS are inactive (at the end of read cycle)

WE: inactive, OE: active

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

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

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

WE, OE: inactive - toez is effective.

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

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

(1) CAS: inactive, OE: active - tcro is effective.
(2) CAS, OE: active - foc is effective.

(2

-~
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NEC uPD42S17805L, 4217805L

Electrical Specifications
« All voltages are referenced to GND.
«  After power up (Vce = Vecminy), wait more than 100 us (RAS, CAS inactive) and then, execute eight CAS

before RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5 to +4.6 \
Supply voltage Vee -0.510 +4.6 \
Output current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 °'C
Storage temperature Tstg -55 to +125 °C

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

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 v
High level input voitage ViH 2.0 Vee + 0.3 Vv
Low level input voltage Vio -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °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 Cwo o] 7 pF

B Lu27?525 00911L0 744 WA
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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 lect RAS, GAS Cycling tRac = 60 ns 100 | mA | 1,23
trc = tAc My, lo = O mA
trac = 70 ns ) 90
Standpy | uPD42S17805L locz | RAS, CAS 2 Vin gy, lo = 0 mA 0.5 | mA
current RAS, CAS 2 Ve - 02 V, lo = 0 mA 0.15
#PD4217805L RAS, CAS 2 Vik ), lo = 0 mA 2,0
RAS, CAS 2 Vo - 0.2V, lo = U mA 0.5
RAS only refresh current leca RAS Cycling, CAS > Vin vy trac = 60 ns 100 mA [1,2,3 4
tre = trc (MiNy, 10 = 0 MA trac = 70 ns 20
Operating current locs | RAS < Vi maxy, CAS Cycling trac = 60 ns 20 | mA (1,2,5
(Hyper page mode) e = thec ing, lo = 0 MA trac = 70 ns 80
CAS before RAS lecs | RAS Cycling trac = 60 ns 100 | mA | 1,2
refresh current tho = tacmmy, lo = 0 mA trac = 70 ns 90
CAS before RAS lccs CAS before RAS refresh: tras € 1 us 200 A 1,2
long refresh current tre = 62.5 us
(2,048 cycles / 128 ms, RAS, CAS:
only for the uPD42S17805L) Vee = 0.2 V < Vin € Vinmaxy
OQVsvi<02V
Standby:
RAS, CAS 2 Ve - 0.2 V
Address: Vi or Vi
.Vﬁ, OE: Vi
lo=0mA
CAS before RAS lecr | RAS, CAS: 150 | uA 2
self refresh current trass = 5 ms
(only for the uPD42S17805L) Vee = 0.2 V £ Vin < Vinwaxy
0V<Vig02V
lo=0mA
Input leakage current hw Vi=0to3.6V -5 +5 HA
All other pins not under test = 0 V
Output leakage current low Vo=0t0 3.6V -5 +5 pA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.0 mA 2.4
Low level output voltage Vou lo = +2.0 mA 0.4

Notes 1. lccy, lecs, locs, lecs and locs depend on cycle rates (trc and twec).
2. Specified values are obtained with outputs unloaded.
8. lcct and lccs are measured assuming that address can be changed once or less during RAS < ViLax,
and CAS 2 Vi M.
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each hyper
page cycle.
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uPD42S17805L, 4217805L
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification
ViH (MIN) =.2.0 Vv

ViL Maxy= 0.8V

(3) Output load condition

Voo
1,180 Q
1o
100 pF 870Q

i

(2) Output timing specification

Common to Read, Write, Read Modify Write Cycle

VoH (MiNy = 2.0 V

Vou (max)=0.8 V

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

Read / Write Cycle Time tre 104 - 124 - ns
RAS Precharge Time trp 40 - 50 - ns
CAS Precharge Time toen 10 - 10 - ns
RAS Pulse Width tras 60 (10,000 70 |10,000| ns 1
CAS Pulse Width toas 10 [10,000| 12 |10,000] ns
RAS Hold Time tesn | 10 - 12 - | ns
CAS Hold Time s« | 40 | - | 50 - | ns
RAS to CAS Delay Time trop 14 45 14 52 [ ns | 2
RAS to Column Address Delay Time traD 12 30 12 35 ns 2
CAS to RAS Precharge Time tore 5 - 5 - ns 3
Row Address Setup Time tasm 0 - 0 - ns
Row Address Hold Time tran 10 - 10 - ns
Column Address Setup Time tasc 0 - o] - ns
Column Address Hold Time tean 10 - 12 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - ns
CAS to Data Setup Time torz 0 - ] - ns
OE to Data Setup Time totz o] - 8] - ns
OE to Data Delay Time toen 13 - 15 - ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time pPD42517805L tREF - 128 - 128 | ms 4

pPD4217805L - 32 - 32 [ ms
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uPD42517805L, 4217805L

Notes 1. In CAS before RAS refresh cycles, taas max, is 100 s.
If 10 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2. For read cycles, access time Is defined as follows:
Input Conditions Access Time Access Time from RAS
traD < tRAD (Max) and troo < RGO max) tRAC (MAX,) tRAC (MAX)
traD > trAD (Max) aNd trcp < tReD (Max,) tAa (Max.} tRAD + tAA (MAX)
trco > tReo (wax) 1cAC (Max) tRoD + teac (max,)
traD (Max,) and trco (Max.) are specified as reference pointsonly ; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or toac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap > trao axy and treo 2 treo vax,) will not cause
any operation problems.
3. tcrp min) requirement is applied to RAS, TAS cycles.
4. This specification is applied only to the 4PD42S17805L.
Read Cycle
trac = 60 ns taac = 70 ns
Parameter Symbol Unit [Notes|
MIN. | MAX. | MIN. | MAX.
Access Time from RAS trac - 60 - 70 ns 1
Access Time from CAS teac - 15 - 18 ns | 1
Access Time from Column Address tan - 30 - 35 ns 1
Access Time from OE toea - 15 - 18 ns
Column Address Lead Time Referenced to RAS traL 30 - 35 - ns
Read Command Setup Time trcs 0 - 0 - ns
Read Command Hold Time Referenced to RAS trRH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS treH o] ~ o] - ns 2
Output Buffer Turn-ofi Delay Time from OE toez 0 13 0 15 ns | 3
CAS Hold Time to OF toro 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRaD < trao (max) and trep < tRcp (Max,) tRAC (MaX.) trac (MaX,)
trao > trap (Max.) and treo < treo (MAx) taa (Max) traO + tAa (Max,)
trRco > tRED (Max.) teac max,) trReD + teac (vaxy

trap Max,) and trep (vax.) are specified as reference paints 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 trap (ax) and treo = trco max) will not cause
any operation problems.

Either trcH (miny or tRRH (i) should be met in read cycles.

toezimax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vou or
Vou.
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NEC uPD42S17805L, 4217805L

Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit [Notes|
MIN. | MAX. | MIN. | MAX.
'WE Hold Time Referenced to CAS twon 10 - 10 - ns | 1
WE Pulse Width twe 10 | - 10 - ns | 1
WE Lead Time Referenced to RAS tRwL 10 - 12 ~- ns
WE Lead Time Referenced to CAS towt 10 - 12 - ns
WE Setup Time twes 0 - o] - ns 2
OE Hold Time toen 0 - 0 - ns
Data-in Setup Time tos 0 - 0 - ns 3
Data-in Hold Time ton 10 - 10 - ns 3

Notes 1. twe N, is applied to late write cycles or read modify write cycles. In early write cycles, twc iz should

be met.
2. 1f twos = twes Ny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle.
3. tos iy and ton (vivy are referenced to the CAS falling edge in early write cycles. In late write cycles and
read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac =60 ns | trac =70 ns
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX.
Read Modify Write Cycle Time trwe 133 - 157 - ns
RAS to WE Delay Time tawp 77 - 89 - ns | 1
CAS to WE Delay Time wo | 32 | - [ 87 | - | ns i 1
Column Address 1o WE Deiay Time tawo 47 - 54 - ns 1

Note 1. Iftwes2twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwb > tRwD (Miny, towD = towp vin, tawD > tawo iy and torwo 2 tepwo Ny, the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.
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1PD42S17805L, 4217805L

Hyper Page Mode

Parameter Symbol o= 8009 o= 7018 Unit r\;'
MIN. | MAX. | MIN. | MAX.

Read / Write Cycle Time trec 25 - 30 - ns 1
RAS Pulse Width trase 60 125000 70 (125,000} ns

CAS Puise Width trcas t0  [10,000| 12 ]10,000| ns

CAS Precharge Time tee 10 - 10 - ns
Access Time from CAS Precharge tace - 35 - 40 ns

CAS Precharge to WE Delay Time tcrwo 52 - £9 - ns 2
RAS Hold Time from CAS Precharge tRKce 35 - 40 - ns

Read Modify Write Cycle Time tHPRWC 66 - 75 - ns

Data Output Hold Time tone 5 - 5 - ns

OE to CAS Hold Time toom 5 - 5 - |ns| 4
OE Precharge Time toer 5 - 5 - ns
Output Buffer Turn-off Delay from WE twez 0 13 0 15 [ ns | 34
WE Pulse Width twez 10 - 10 - |ns| 4
Output Buffer Turn-off Delay from RAS torn 0 13 0 15 | ns |34
Qutput Buffer Turn-off Delay from CAS torc 0 13 0 15 ns | 3,4

Notes 1. twec vy is applied to CAS access.

2. If twes 2 twes vim), the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawo > trwo miN., towp > towp (Miny, tawn = tawp (uing and tepwo > topwo Ny, the cycle is a read modify
write cycle and the data out will contain data read from the selected cell. If neither of the above conditions
is met, the state of the data out is indeterminate.

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

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

M

@

(4)

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

WE: inactive, OE: active

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

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

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

WE, OE: inactive - toez is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
VV_E, OE: active and either traH or tren must be met <o twez and twez are effective.
WE: inactive (in read cycle)

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

CAS, OE: active = tocH is effective.
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NEC uPD42S17805L, 4217805L

Refresh Cycle

trac = B0 ns trac = 70 NS
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. [ MAX.
CAS Setup Time tesr 5 - 5 - ns
CAS Hold Time (CTG before RAS Refresh) tcHR 10 - 10 - ns
RAS Precharge CAS Hold Time trec 5 - 5 - ns
RAS Pulse Width (CAS before RAS Self Refresh) tass | 100 | - | 100 - s | 1
'RAS Precharge Time (CAS before RAS Self Refresh) tes | 110 | - | 130 - ns | 1
CAS Hold Time (CAS before RAS Self Refresh) tows | -50 - | -50 - ns | 1
WE Setup Time twsr 10 - 10 - ns
WE Hold Time twhr 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S17805L.
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1PD42817805L, 4217805L

Read Cycle

Vin-

RAS , _

Vin-

CAS Vi

Vin-

Address Vi

= Vm-
Vi

— VK-
Vie-

yo Vou-

tRe
tras tre
\ !
- \—
tosH
tcre trco tRSH tepn
tcas
J !\ /t )s
tRAD trat
tasr| | tran tasc toan
p—
4 X 4 . —
Row Col.
K A K 7
o

tres

twpz

LT

N _V//
TUVTTRTTVTRTIA T i
e Wz T F— e W
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NEC uPD42S17805L, 4217805L

Early Write Cycle

RAS V:L— \ 7?k . )\.__
\_

RSH
e Y loas 4
CAS x::“ 7 \\ ;/ /

paress 4 YOROK_mew X2 KXOOOOQRROOORKNN0

twes tweH

- - \\\\\\\\\\\[* V7T

tou

Data JOOOXKXKXXXXKXXX

rrnI...

e KON

Remark OE: Don't care
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NEC uPD42S17805L, 4217805L

Late Write Cycle

RAS Vin- \

L / N

1o treco trsH tcen

o e TS R A, "

tran
tash| | tran tasc toaH
Id—-b g
- '
Vi % 7
towL
1

tRwL

trcs| twe

=
w o 0 N T

7t

oy

« Vo [//1/7] 5 LLLRRARRARARARRRRRRRANS

toeo | tos toH

Vin- - ]
o e RRRReee QU XRRXXXXKKRKEK

B bLu2?525 0091169 4901 1. 349




NEC uPD42S17805L, 4217805L

Read Modify Write Cycle

tawc
tras | tre
= Vi Y }———]—
RAS Vie. \ J N
test
tore trReD trsH tcen
toas
=za Vik Y 4 b
CAS
Vi J \\: 1/ / \
tRAD
tasm| | tRan tasc tean
et [e—
v 42 K Y )
- 7 K 7
trwo towL
tawo tawe |
trey towp twp
— Vi ¥ \
W L1111/ N L
foea toeH
== Vu 4 Y
% 9 AMMMANNNY AN
| trac
' taa
teac toeo tos ton
Vin- 4 - \
. KRR~ HEX e XXRRKKKRK
toz
toz toez
i- 4 y Hi-Z
o — Lz S @; OIS .- S——
—
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Hyper Page Mode Read Cycle

RAS

CAS

Address

[{e]

Remark

Vin-
Vie-

Vin-
Vie-

Vin-
ViL-

Vin-
V-

Vin~
V-

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

trasp tre
——5\ tercp Z
tesk thrc tRsH
fcap taco trcas tee trcas [ tHeas teen "
A TN N SN
K 2
{rao traL torr
tasr | teau E& tean tasc| | tcan lhaso| | _tean tore
"\ s
<X>§ Row §O§ Col. Col. }(XX)g Col
¥ A N | K 1
tRcH
tRcs RRH| twpz
g |
L[ N Y/
twez
foc tace tace toro
toea taa taa
IARNRRRNRNRNE loe toe AN
L trac
tan
teac | JoHg, "tyg tosz
towz
4 4 \
--------------- t{l-------------{ Data out }--<>§ Data out 1}--();( Data out ,}"-
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NEC ' pPD42S17805L, 4217805L

Hyper Page Mode Read Cycle (WE Control)

tRasP tRe
trRHCP
—=  Vn- y
RAS i _ N / k
¢ tcsk trsh
CRA trco thoas HCAS, thea torn
[<—> <—~——>'
— Vm- ! \ (_S'\ 4 Y \ 7 *
CAS - / \ Z \ X -J \ /
trAD tray I
tash| {1aan ftasg tcan tasc _)tCAH tasc | foan |
ViH= ¢ 3
coss Q)ﬁw}@ ca XXXX ool }(Xfog o XXXXXX
Vie- X K K 7
tRCH
tros WPZ twrz ﬂp’
b tRCH »ite e tres T | Lacs thry
— V- A N\ Y
we w [////] N A\ \ Y
(tOCH teHo twez
OFA
toz
—  Vmu- \ \'_’
OE ViL- \\\\\\ \ \ \\\\
[ trac torn
- taa tar taa tore
teac |twez toac twez eag toez
toz toz toz
Von- Hi-2Z X Hi-Z 4 Hi-Z 3 N
1o Vz:_ R CTOTTIISNEA P TP EERER {>§ Data out ,}"'--- ‘Dataout}--'--- | Data out 7} ------

Remark Inthe hyper page mode, 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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NEC uPD42517805L, 4217805L

Hyper Page Mode Read Cycle (GE Control)

1o

1

trasp trp
— V- \ trHcP v 3
RAS ViL- x 72
tesn tupc tRsH
tcrp taco tHeas tce tHeas tee theas teen
== V- 3 ) X
CAS / i
Vi \ X 7Z S‘E Vi &: 1/ \_
trap trAL torc
}Eﬁ _tH_A: lA_Sg fcan (tasg| | tean l‘fﬁ toan loFn
Vik- s Y AX s p \
Address V- EQ Row Col.A ColB i(XX)( C colc
N 2 N N ¥ K ¥,
%
I tiic taa treH
tres tcac teac toes le Lo thee
— - 4 ICAC 3
WE\\;'H {f{f{] ta \\55
- teno toen oo
tocH "’I tace tace
toea toep toep toep tocu leno
— Vm- f ‘\
% 3 MMM 3 AN
toEa ToEA
towz
touz toez o | toez toez
4 X 4 X i -
y Data out Bh-----gﬁnala out B]E-- [Data out Cif--"i'-z-

Remark Inthe hyper page mode, 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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NEC uPD42S17805L, 4217805L

354

Hyper Page Mode Early Write Cycle

trasP LA
RAS Vire \K tance * *
Vie- 1 7
tesH tupc tAsH
tcre trep tHcas L tep tHcas L ter | tHcas L feen
~xa Vi X ZL \ Ly
CAS Vie- _/ \\( . \( )t %( 7/
_— traL !
tasr| itran ltasg] toan tasc tean tasc | tcan
Fot—nf f— I‘—P
ViH- s AL \ \ / \
S C3 0 B 1080 B 00 A 50
X 7 K 7 7 N 7
twes twe twes twon twes i | twen
WE VK- /
Vi 7 2 2z
tos tow tos tow _tE_S_ ton

[
&
5
3

V \

Remarks 1. OE: Don't care
2. In the hyper page mode, read, write and reaa modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC uPD42S17805L, 4217805L

Hyper Page Mode Late Write Cycle

trasp tee |
taHcP
=7 Vs
RAS |\ ﬁ\‘ Ij‘ aﬁ
tosH thec tRSH
tere treD tucas | . top tHoas tce tHoAs . teen
=z7a Vi 4 \
CAS ,J
Vi / \ 7 \( JZ \& J/ ; ;
traD traL
tasa| {tRan | tasc tcan tasc tcan tasq toam
> e | jot— [
vV v 4 \ v y 4 \
Address " XX>§ Row%{ Col. Col. Col.
- X AAY y K , X A
towL tow towL
[
twp
o= Vie- Y
VE W \SIIIIIi
i toEn
! -
== Vi
% W ARARRRRRANNY
tos| | tow
o
Vin- 4 — )

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

A
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NEC 1PD42S17805L, 4217805L

Hyper Page Mode Read Modify Write Cycle

trasp tre
RAS Vin- 5\
Vi- ( ),
tHPRWC
tore trco theas tep tHoas tep tHcas topn
—= V Y '
= & 7 a /X
Vit \\( JZ \( 7/ \ Z /Il
tran traL
tﬁfﬁ tRAH tasc| [tcan tAi& tcan tasc| | tcaun
Vi 4 ' v y
Address VIH_ X Row Col. Col. Col.
- X VX f N K
. tace tacp
tawo [ terwo = tcrwp towL
tawp towd] tawo tow] | tAwD tRWL
y tF‘?S tewo twp, | tRes! towp twp | tRes towo wp ‘
o= Vs \ \ \
We Vi- \ \ \
N trac
| taa
toac toen
[
v toea v
= IHe
OE Vie- ; ; ; ; ; ; ; ; y / \ﬂ
tez|  |toeo
[
toez

Hi-Z i i I Hi-Z
/O \‘j‘::: ................... 1 out t---- L bbbl bt
Vin- K . Y
o B W AT S 'V, S L S .<y( n )W

Remark Inthe hyper page mode, 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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NEC PD42S17805L, 4217805L
3
4 Hyper Page Mode Read and Write Cycle
trasp L e
_ VYH— ————3‘ tRHCP
RAS N
tesH thrc tRsH
T‘tﬂ trco troas toe ticas [ tor tHoas topn
PR V- 3 4 \ 4 L
CAS Vie- / \\( 72 St # \ Sc Z /f \_
trao tRAL |
tash ‘tim tasg team tascl | tean }EC» |fean '
V- X 4 2 X 4
s KRB KU o XXX e KRXK e XRXRRX
tres {rcH
v [ i twes twer_
v =t H=
we wo /11 /7F N L
tocH tace k_tcuo
toea tan
—  Vm- to { o
EEENNNNNNNNNN S = WANNNNNNNNNN\\N
I trac toez]
B taa
toac {oHe twez
toz
vo xz:: SN A - {y‘ Data out ‘5- Data out:}---- ---------- A AN—
tos ton
N {D{ Data in :} -----------------
Remark Inthe hyper page mode, 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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NEC ©PD42S17805L, 4217805L

CAS Before RAS Self Refresh Cycle (Only for the 1PD42S17805L)

trass tres

Vin- Y
AAS v S « / teRel\

1)

|

trec

cHs, tepn
tesa
= Ve _'V:—-
CAS . ; l/ / N

t D]
wsr| |twHR

7 ANTTTATALLWATIIRATARRRARARRRRARANY

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

Cautions on Use of CAS Before RAS Self Refresh

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

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 2,048 times 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 self 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 self refresh.

(3) If trass (miny is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 ps), CAS before
RAS refresh cycles will be executed one time.
If 10 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (taps) is applied.
And refresh cycles (2,048/128 ms) should be met.

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

uPD42S17805L, 4217805L

CAS Before RAS Refresh Cycle

tre trc
tRas trP tras | tar
Sxa  ViH- 3 / \ 4 !
RAS N\
Vi- x‘ 72 S CRP
et

tesr teHR trec tesm tcHr trrc tcen
=& Vk- \ / Y X 4 N
CAS v X . _\\x 7/ \ / \_

twsr twhR twsr twHR
V- r X Y
w v /[/] \ / UALARRARRRRAANY

Remark Address, OE: Don't care

RAS Only Refresh Cycle

Vin-

RAS Vi

|

Vii-
Vi-

(9]
>
w

Vin-

Address Vi

Remark WE, OE: Don't care

/O: Hi-Z
tre iR
tras I tre tRas trp
torp
tarc [
terp tcen
7 X 4 \‘
tasr tRAH tasr tRAH
X
Row Row
K 7

1/0: Hi-Z
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NEC uPD42517805L, 4217805L

Hidden Refresh Cycle (Read)

tre tre
tras 1 lre Iras | tmp
— Vm- /L_X S N—
RAS Vie- S 7 \( } \
tore trRoD trsn teHn feen
~aa V- f X s
CAS Vie- (\ -] \
trap traL
tasr tRAH tasc tcan
F——b rt—>n]
ViH- p 4 \
troH
tres| twir [, twez
WE W ‘ N
W i, LV
toes twez
toea EC_"E{
% 5 AN [ \
Vi- / \
L :RAC o
AA FR
tcac torc [
toz toez
tez
o Vor- Hi-Z ' AVAY 4 X Hi-Z
VoL < s Data out ‘E -------
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NEC pPD42S17805L, 4217805L

Hidden Refresh Cycle (Write)

tras o tre tras | tre
X J

tc trco RS fonr tepn
s V- ﬂz
CAS Vi- \ \( L

trao

RAS . N

i

3

g

tas tRan tasc tean

Address

|
<< S
o
qg
% J
n
ol
Q
£
[ ]
‘T
il

Col.

=

m

<< <
4
:E;

N

SAANNANNNNY ANV -

e XOOQOOQOO_o=ar 'OAM'QNWNONW'OMW

Remark OE: Don't care

<

lle}
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NEC uPD42S17805L, 4217805L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

trc

tRas , trp
BAS Vin- \ )V‘ 3
ViL- N \_
tesr{ |tcHRr taee tore
== Vi X 4
CAS " \
twsr| {twhr

w o\ T T TITTIITT 77T

Remark Address, OE: Dontcare 1/O: Hi-Z

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

(1) Setting the mode
Executing the test mode cycle (WE, 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 (ali memory cells)
Qutput = 0™ Abnormal write

(3) Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, CAS before RAS refresh

cycle. The WE, CAS before RAS refresh cycle use the same counter as the CAS before RAS refresh’s internal
counter.

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

pPD42S17805L, 4217805L

Package Drawings

28PIN PLASTIC TSOP(II) (400 mil)

28 15
HHHAAARAHAARAHHAAR

U/
+

detail of lead end

o

Lc | °
o[ M @

NOTE

Each lead centeiline is located within 0.21 mm (0.009 inch) of
its true position (T.P.) at maximum material condition.

B Ly2?525 0091183 281 W

L LA
w a
H |
| |
' J
1
.
__________ R —
ITEM_MILLIMETERS __INCHES
A 1863 MAX. _ 0.734 MAX.
B 1.075MAX. _ 0.043 MAX.
C__ 127(T.P)  0.050(T.P)
D 042:08%  0.017:0.003
E 012005 0.0040.002
F___ 1.2MAX. __ 0.048 MAX.
G 097 0.038
H__ 11.7620.2 __ 0.4630.008
[ 10.16:0.1  0.400+0.004
J 0.8£0.2 0.031+8-993
K 0.145*3:928  0.00510.001
L 05t01 0.020+3-9%%
M___ 021 0.009
N o010 0.004
o+7° o47°
P 3l 3*7
$28G5-50-7JD3
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pPD42S17805L, 4217805L

28 PIN PLASTIC SOJ (400 mil)

B

15

2
r§|r—1|—|mr—1r—u—|lr1r1|—u—|r1|—n 2

_+_

| U D OO O | S O
1 14

- F E
A,
o | LU f |
T - K p Q
Ij—— MG N @
P28LE-400A1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 02 +0.008
mm (0.005 inch) of its true position (T.P.) at 8 18.67203 0.735%5015
maximum material condition. c 10.16 0.400
D 11.18%0.2 0.440:8:98%
E 1.08%0.15 0.043:3:9%¢
F 0.74 0.029
G 3.5%0.2 0.138:3:3%8
H 2.545+0.2 0.100%0.008
1 0.8 MIN. 0.031 MIN.
J 26 0.102
K 1.27 (T.P.) 0.050 (T.P.)
M 0.40£0.10 0.01623:852
N 0.12 0.005
P 9.40%0.20 0.370:9:98%
Q 0.10 0.004
T RO0.85 R 0.033
U 0.20:3:3¢ 0.008:3:3%
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NEC uPD42S17805L, 4217805L

Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD42S17805L, 4217805L.
Types of Surface Mount Device

4PD42S17805LG5, 4217805LG5 : 28-pin plastic TSOP (II) (400 mil)
11PD42S17805LLE, 4217805LLE : 28-pin plastic SOJ (400 mil)
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