DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

1PD421805

1 M-BIT DYNAMIC RAM
128K-WORD BY 8-BIT, HYPER PAGE MODE (EDO)

Description
The pPD421805 is a 131,072 words by 8 bits CMOS dynamic RAM with optional hyper page mode (EDQ).
Hyper page mode (EDO) is a kind of the page mode and is useful for the read operation.
The pPD421805 is packaged in 28-pin plastic TSOP (iI) and 28-pin plastic SOJ.

Features
Hyper page mode (EDO)
131,072 words by 8 bits organization
Single +5.0 V +10 % power supply
CAS before RAS refresh, RAS only refresh, Hidden refresh
512 refresh cycles/8 ms

Part number Power consumption Access time R/W cycle time Hyper page mode (EDQ)
Active (MAX.) | Standby (MAX.) (MAX.) (MIN.) cycle ime (MIN.)
uPD421805-25-A 550 mW 5.5 mW 70 ns 124 ns 25ns
uPD421B805-30-A (CMOS leve! 30 ns
4PD421805-25 input) 25 ns
pPD421805-30 30 ns
1PD421805-35 35 ns
The information in this d is subject to change without notice.
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NEC uPD421805

Ordering Information

Part number Access time | Hyper page mode (EDO) Package Refresh
(MAX.) cycle time (MIN.)
1PD421805G5-25-A 70 ns 25 ns 28-pin plastic TSOP () CAS before RAS refresh
4PD421805GS-30-A 70 ns 30 ns {400 mil) RAS only refresh
#PD421805G5-25 70 ns 25 ns Hidden refresh
1PD421805G5-30 70 ns 30ns
4PD421805G5-35 70 ns 35ns
1PD421805LE-25-A 70 ns 26 ns 28-pin plastic SOJ
4PDA421805LE-30-A 70 ns 30 ns (400 mil)
PD421805LE-25 70 ns 26 ns
4PD421B0SLE-30 70 ns 30 ns
4PDA421805LE-35 70 ns 36 ns
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NEC uPD421805
Pin Configurations (Marking Side)
28-pin Plastic TSOP (II) (400 mil) 28-pin Plastic SOJ (400 mil)
</
Vee O— 1 28 0 GND Vee O— 1O 28 —0 GND
101 O=—s] 2 27 =0 1108 1/O1 O=—s] 2 27 l=—=0 1108
/02 O=—+1 3 26 ps—O /07 1102 O=—=13 26 |=—0 1107
/03 C=—=] 4 - 25 f»—=O /06 /03 O=—1 4 25 =0 /06
/04 O=—=1 5 E 24 [=—=0C /05 /04 O=—| 5 ™ 24 |=—0O |/O5
Nco—I]6 s 23 —o TAS NCO— 6 § 23 |~—o0 CAS
WEo—={7 g 22 |+—0 OE WEo—{7 a 22 f~—0 BE
RASO—=18 @ 21 —0 NC RAS O—=1 8 a 21 [—0 NC
NG o—] 9 20 [~ A8 NCO— 9 n 20 |~—0 A8
AQO—=1 10 19 |=—0O A7 A0 O—={ 10 19 |=—0 A7
A1 o—=] 11 18 {=—0O A6 At O—= 11 18 [0 A6
A2 0—={ 12 17 {=—0O A5 A2 0—=] 12 17 f=—0 A5
A3 o0—={ 13 16 [=—0 A4 A3O—~{ 13 16 [+—0 A4
Vec 0— 14 15 —0 GND Vec 0— 14 15 —o0 GND
AD to A8 : Address Inputs
1/O1 to 1/08: Data Inputs/Qutputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OE : Output Enable
Vee . Power Supply
GND : Ground
NC : No Connection
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NEC 4PD421805

Block Diagram

RAS O—»] BE
CAS O—nm Clock
Generator
WE O—w»
Data
2 Output
Buffer
! — e
Ves O—= CAS before
GND O—= RAS Counter .
é Memory
Celt
a % Array
g
4 512 x 256 x 8 o1
, D
/08
Row J
Address 256 x 8
Buffer
A0 X0-X8 - | |
to [ »1 Sense Amplifier x 8
A8 ‘
Column — |
Address 256 3;:;3
Buffer YO-Y7 -
L : Column Decoder Buffer
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NEC uPD421805

Input/Output Pin Functions
The uPD421805 has input pins RAS, CAS, WE, OE, A0 to A8 and input/output pins /01 to /O8.

Pin name Input/Output Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address strobe) corresponding word line.
It refreshes memory cell array of one line selected by the row address.
It also selects the following function.
+ CAS before RAS refresh
CAS Input CAS activates data input/output circuit by latching column address and
{Column address strobe) selecting a digit line connected with the sense amplifier.
A0 to A8 Input Address bus.
(Address inputs) Input total 17-bit of address signal, upper 9-bit and lower 8-bit in sequence
(address multiplex method).
Therefore, one word is selected from 131,072-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 (taam, tcaw)
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 1/O8 Input/Output | 8-bit data bus.
(Data inputs/outputs) 1101 to 1/O8 are used to input/output data.
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NEC uPD421805
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Hyper Page Mode (EDO)

The hyper page mode (EDOQ) 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 (EDQ) 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 (EDQ), due to the data extend function, the CAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
Taking a device whose trac is 60 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that
in the fast page mode is 40 ns.
In the hyper page mode (EDO), read (data out) and write (data in) cycles can be executed repeatedly during one
RAS cycle. The hyper page mode (EDO) allows both read and write operations during one cycle, but the
performance is equivalent to that of the fast page mode in that case.

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

Hyper Page Mode (EDO) Read Cycle
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NEC 1PD421805

Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate tupc at the MIN. value.
2. Tomake I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OF 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, OF: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either tran or tren must be met - twez and twez are effective.
3. Inread cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OE signal.
1) CAS: inactive, OE: active - tcHo is effective.
(2) CAS, OE: active - tocH is effective.
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NEC uPD421805

Electrical Specifications
- Ali voltages are referenced to GND.
+ After power up (Vee 2 Vec (ving), wait more than 100 us (m, 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 Symboi Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0to +7.0 v
Supply voltage Veo -1.0to +7.0 \
Output current lo : 50 mA
Power dissipation Po 1 W
Operating ambient temperature Ta Oto +70 °C
Storage temperature Tsyg —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 Vce 4.5 5.0 5.5 \
High level input voltage A 24 Vee + 1.0 \
Low level input voltage Vi -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ce %, (_.ﬁg, ﬁ, OE 7

Data input/output capacitance Cwo [l{e} 7 pF
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NEC 1PD421805

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current leer R_AS, CAS cycling trac = 70 ns 100 mA | 1,2,3
trc = tRc (MiNy, fo = 0 MA
Standby current leca RAS, CTAS 2 Vi, lo = 0 mA 20 | mA
RAS, CAS 2 Vec = 0.2 V, lo = 0 mA 1.0
RAS only refresh current fccs | RAS cycling, CAS = Vi | taac = 70 ns 100 | mA ]1,2.3.4
trc = tre MmNy, lo = 0 MA
Operating current lcca RAS < ViLmaxy, CAS cycling tupc = 25 ng 100 mA |1,2,5
(Hyper page mode (EDO)) thrc = thpc (MiNy, lo = 0 mA tuec = 30 ns 90
tupc = 35 ns 80
CAS before RAS lccs RAS cycling trac = 70 ns 100 | mA | 1,2
refresh current trc = tRo Miny, lo = 0 MA
Input leakage current ho Vi=0Dto55V -10 +10
Ali other pins not under test = 0 V
Qutput leakage current low Vo=0to 55V -10 +10
Output is disabled {Hi-Z)
High level output voltage Von lo =-2.5 mA 24
Low level output voltage Vou lo = +2.1 mA 0.4

Notes 1. lcc, lccs, Icca and lccs depend on cycle rates (tac and trc).
2. Specified values are obtained with outputs unloaded.
3. lcct and lecs are measured assuming that address can be changed once or less during RAS < ViL (wax)
and CAS = Vin (MIN.).
4. locs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification

ViH iy = 2.4V ====osmmnmesees 7

ViLmay m 0.8V --------=---- 4 E

jad = 2ns tr=2ns
(2) Output timing specification

+ uPD421805 pPD421805-A

Vonmmy =24V -------nnnen VOHMN) % 2.4 Y --==-mmmnnn-
Voumax) =04V -----m------ VoLax) = 0.8V -----------
(3) Output load condition

Vee
1,660 Q

o

50 pF 590 Q
Cu l
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NEC

uPD421805

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol tuec = 25 ns twec = 30 ns twec = 85 ns Unit | Notes
MIN. | MAX. [ MIN. [ MAX. | MIN. | MAX.
Read / Write cycle time trc 124 - 124 - 124 - ns
KS precharge time trp 50 - 50 - - 50 - ns
CAS precharge time tcen 10 - 10 - 10 - ns
RAS pulse width tras 70 |10,000] 70 (10,000( 70 [10,000| ns
CAS pulise width teas 10 [10,000( 12 10,000 15 10,000 ns
RAS hold time ww | 20 | - [ 20 | - [20 | - | ns
CAS hold time e | 70 | - |70 | - 70| - |ns
RAS 1o CAS delay time tco | 20 | 55 | 20 | 82 | 20 | 50 | ns | 1
RAS to column address delay time tran 15 40 15 35 15 30 ns 1
CAS to RAS precharge time tere 5 - 5 - 5 - |ns| 2
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time trau 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tean 10 - 12 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - 0 - ns
CAS to data setup time towz 0 - 0 - o] - ns
OE to data setup time toz 0 - 0 - 0 - ns
OE to data delay time toeo 15 - 15 - 15 - |ns
Transition time {rise and fall) tr 1 50 1 50 1 50 ns
Refrash time ReF - 8 - 8 - 8 ms

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

Input conditions Access time Access time from ﬁé
trao < tRaD (Max) aNd tAcD < tReo (MAx) tRAC (MAX.) tRAC (MAX.)
trap > trao (Max) and tReo < tRco (MAX.) tan (max) tRaD + taa (Max)
thco > tRCD (MAX) teac (Max.) trco + tcAc max,)

trapMax) and trop (max.) are spegified as reference points only ; they are notrestrictive 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 trao 2 trap (vax) and treo 2 treo (waxy will not cause

any operation problems.

2. tcre (i) requirement is applied to RAS, CAS cycles.
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NEC 1PD421805

Read Cycle
Parameter Symbol twrc = 25 ns | twec = 30 s twec = 35 ns Unit | Notes
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
Access time from RAS te | - | 70| - | 0| - | 70 |ns |1
Access time from CAS uPD421805-A |  teac -l 2o | -] 2] - = |ns|n
1PD421805 - 15 - 18 - 20
Access time from column address tas - 30 - 35 - 40 ns 1
Access time from OE toea - 20 - 20 - 20 | ns
Column address lead time referenced to RAS trac 30 - 35 - 40 - ns
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time referenced to RAS trrH ] - 0 - 0 - ns 2
Read command hold time referenced to CAS tReH 0 - o] - 0 - ns 2
Output buffer turn-off delay time from OF toez 0 15 0 15 0 15 ns 3
CAS hold time to OF tovo 5 - 5 - 5 - | ns

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

Input conditions Access time Access time from RAS
tRAD < traD (Max,) @nd treo < tRED (Max,) tRac (Max) tRAC (MAX)
tRap > trRaD Max) and trep < tReD (Max.) taa (Max.) tRAD + taa (MAX)
trep > tRCD (MAX.) teac (max.) trco + toac (Max,)

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

2. Either troH (N or trrH paing Should be met in read cycles.

3. toezvwax) defines the time when the output achieves the condition of Hi-Z and is not referenced to Von or
Vot. ’
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NEC 1PD421805
Write Cycle
Parameter Symbol twro = 25 ns tuec = 30 ns theo = 85 ns Unit [Notes
MIN. | MAX.} MIN. | MAX.| MIN. | MAX,
WE hold time referenced to CAS twen 10 - 12 - 15 - ns 1
WE pulse width twe 10 - 12 - 15 - | ns | 1
WE lead time referenced to RAS trRwL 20 - 20 - 20 - ns
WE lead time referenced to CAS towt 10 - 12 - 15 - ns
ﬁ setup time twes 0 - 0 - 0 - ns 2
OE hold time toen 0 - 0 - 0 - | ns
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time tou 10 - i2 - 15 - ns 3

Notes 1. twp(wn, is applied to late write cycles or read modify write cycles. In early write cycles,

be met.

tweH (viny should

2. |f twes = twes (v, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle.

3. tos Ny and ton (uiny 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

thee =

25ns

twec = 30 ns

twee = 35 ns

Parameter Symbol Unit | Note
MIN. | MAX.[ MIN. [ MAX.| MIN. | MAX.
Read modify write cycle time tawe 165 - 165 - 165 - ns
RAS to WE delay time trwp 89 - 89 - 89 ~ ns 1
CAS to WE delay time tewo 34 - 37 - 39 - ns 1
Column address to WE delay time tawp 49 - 54 - 59 - ns 1

Note 1. If twes >twes vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycie.
If tRwD 2 tRwD (MiN.), towD 2 towb (MIN), tawd = tawb (MiN) and topwo 2 topwo (v, 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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NEC uPD421805
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Hyper Page Mode (EDO)

Parameter Symbo |7 = 25ns | Wwro=30ns | teo=3515 |y;ni | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write cycle time thrc 25 - 30 - 35 - ns 1
RAS pulse width trasP 70 |125,000] 70 [125,000| 70 125,000 ns
CAS pulse width tHCAS 10 [10,000f 12 |10,000| 15 |10,000| ns
CAS precharge time tee 10 - 10 - 10 - ns
Access time from CAS precharge tace - 33 - 40 - 45 ns
CAS precharge to WE delay time tcpwo 54 - 59 - 64 - ns 2
RAS hold time from CAS precharge trrce 35 - 40 - 45 - ns
Read modify write cycle time tHPRWC 68 - 75 - 83 - ns
Data output hold time toxc ) - 5 - 5 - ns
OE to CAS hold time " tocu 5 - 5 - 5 - Ins| a
OE precharge time toep 5 - 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 15 0 15 0 15 ns | 3,4
WE pulse width twez 10 - 10 - 10 - |ns| 4
Output buffer turn-off delay from RAS toFR 0 15 0 15 0 15 ns | 3.4
Output buffer turn-off delay from CAS torc 0 15 0 15 0 15 ns | 3.4
Access time from previous WE tawe - 85 - 65 - 75 ns
(Hyper page mode (EDO) read and write cycle)
Access time from previous CAS tace - 55 - 65 - 75 ns
(Hyper page mode (EDO) write and read cycle)

Notes 1. trec (i, is applied to CAS access. .

2. If twes 2 twes mainy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwp 2 tawp (viny, towp = towp (viny, tawp 2 tawo MiNg and teewo 2 topwo (i, 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 mmax), torr max) and twez (ax) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or VoL

4. Tomake I/Os to Hi-Z in read cycle, it is necessary to control RAS, 5!@, ﬁ, O_E' as follows. The effective
specification depends on state of each signal.

(1) Both RAS and CAS are inactive (at the end of the read cycle)
WE: inactive, OE: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive -~ toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OF: active and either trrH or trcH must be met -+ twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active -+ teHo is effective.
CAS, OE: active - toc is effective.
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NEC uPD421805
Refresh Cycle
Paramater Symbol twpc =25 ns | twec =30 ns twee = 35 ns Unit | Note
MIN. | MAX.[ MIN. | MAX.] MIN. | MAX.
CAS setup time tcsh 5 - 5 - 5 - ns
CAS hold time (CAS before RAS refresh) tour 10 - 10 - 10 -1 ns
RAS precharge CAS hold time trec 5 - 5 - 5 - ns
WE hold time twrR 15 - 15 - 15 - ns

BN Lu27525 0091334 454 WM
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NEC uPD421805

Read Cycle
tre
tras trp
—= Vi- y 4 3
RAS y,_ N 1] N\
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=V _ X L \
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- X 4
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NEC 1PD421805

Early Write Cycle

V- } 3

RAS Vi \( £ \

fosH

lcre trop tRsH tepn
Ve ' tcas X
CA 7
S Vi- X A / \_

oo 12 YRR e X2 XXXXXXKRRRKRRRRRRAR

twes twen

v ¥ TUTUI, | 777771717777

tos ton
j—

Vine / 3
I~ p £

Remark OE: Don't care
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Late Write Cycle

RAS

CAS
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1PD421805

Read Modify Write Cycle

RAS

CAS

Address

l{e]

l{e]

Vin-
ViL-

Vin-

Vou-
Vor-

N
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/////////4‘:05 - X ) 111111
\\\\\!\\\\\\\\\ z / — AARRRRRRANY
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_______________ e
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NEC uPD421805

Hyper Page Mode (EDO) Read Cycle

trasp tap
Vi — tRHCP
RAS - N /]
tesH tHrc tasH ’
, fcrp) tnco) trcas tep theas tep thcas ; toen "
N = —\ "\
s o _f R N 7N /N
traD traL | torr
Jasa) (tasn - fiasg toan tasc| | tcan thsc| [ toan ! tore
Vin- ¢ \ \ ’ \ s
Address Row Col. Col. Col.
V- X A 7 X X
tacH
tres ARH lﬂl”?
— Vmk- 4
WE  vi- ! Z z ! ( !S / /
twez
tocH tace tace toro
v toea taa tan
JE— IH=
% v ANV te A N\
L trac
tan
toac 1oHe 1pHe toez
torz
Vor- Hi-Z p 4 p p!
WO g mmmmmmmmmemesssesestuesecsanne {y: Data out 7}-- . Dataout ’}--Og( Data out =< -

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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NEC 1PD421805

Hyper Page Mode (EDO) Read Cycle (WE Control)

tRasp tp
— tRHCP
— Vk-
RAS N / k
tosu tRsH
1crp trco tHcas tHCAS, tHea toen
Vi ) 4 X 4 4
- IH— / *
CAS - / Z \\\— -;Z \\ /
traD {traLl |
tash| |tran  flasq toan tasc fean tasc toan |
— ~In T
4 4 B
Address VM- @&ngoz Col. ><>§ Col. m Cal. §<><XX><><
Vie— k. K
tACH.
[
WPZ WPZ twe;
tres| t t troH trcs tra| [«
v I RCH'T_T: re {RCS »14— pt 3
— =
we o [LLL]T N A\ Y
tocn
t tcuc;' twez
0EA
toz
— V- ™ :
% w AN AN
L tRac torr
- '™ tan 1aa torc
toac |twez teac twez toag toez
tewz toz torz
Von- Hi-Z * Hi-Z f Hi-Z 3 b
WO 7 el IR o8 X Data out D50 Y Dataout Frr-54 X Dataout  B------
Voi— '<>§ Data out 7} -;‘Lx‘ Data out })g‘ Data out 1}-

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive TAS cycles within the same RAS cycle.
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NEC 1PD421805
Hyper Page Mode (EDO) Read Cycle (O_E Control)
trase tre
e T Y e 4
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== V- fcac
WEVu.—!!Z{{/ L \
teHo focH oo
ook [ 7™ tace tace
tao
toea toep toep toee [ | toow ‘_,I
— Ve Y Y s
% 4 ANMAMNNNY [\ L /0 AN\
i
o1 sCTI Ty
fouz toez | touz toez toez toez
Vot~ Hi-Z 4 3 4 b ¢ Hi-Z
Vo e %y_DataoutA’} %ytoataomsjg gytomaoms -4 Y Data out G -=225-

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

RAS

O
w

Address

lie}

ViH-
Vi~

Vi
Vi-

Vin-
Vi

Vik-
Vi-

Vin-
Vie-

trasp . tep .
\\ tRHCP
- 7
tesH thrc tasn
tere trcp theas | lep tHeas ) [t thcas R tepn
i\ )
\ K 7 X N
tran } toaL !
tasr | [tran Rasc toaH tasc tean tasc | toan
| [t [ et
y r 3 4
Row Col. Col. Col.
e 7 K b K 7
twes tweH twes tweH twes tweH
7/ | J/ { L1111/
Ies ton tos tow Jos |, tow
X X 4
Data in Data in 4 ! Data in

Remarks 1. OE: Don't care

2,

the consecutive CAS cycles within the same RAS cycle.
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In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of
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Hyper Page Mode (EDO) Late Write Cycle

RAS

CAS

Address

l[e}

Vin-
Vi-

Vin-
Vie-

Vin-

trase e
—_— [ X—E
tcsH tHpc tRsH {
tcrp trco tHeas tep thcas tcp tHeas _ feen
1L ;\ VAR 4 }E JR
traL
tean tasq | toan
Col. ) [ Col ]
7 X 7
towL towe
tRwL
twp i tres twp
iz
toen toEH
'4—.]
Wi ARRARRRRRANY
igs‘ ton toen , tos| | tou
: Data in :}F-":Z- Data in ‘I‘I‘I’I‘I‘I’I‘X‘X

Remark In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read Modify Write Cycie
trasp trp
HAS Vin- !\
Vit~ % 2
tHeRWC
, Il(f: trep troas : top ‘ thoas ‘ tep ) tHoas _teen
CAS U j /
Vit \ X JZ \p JZ \L £/
trap traL
tasn| |tRan tasc| |tcan tasc | | tean tasc| | tean
jut—in] po— > (aml [
Vi 4 4 Y 4 '
Address " :>§ Row §<>§ Col. Col. Col.
e K VX A X
trwo [ tace tcrwo Lk tcrwo towe
tawo Yow] tawo tow tawp tRwL
tkes towo twp, tRCS towo twe | trcs town wp
e Ve X Y
WE \ A
tawe tawe
taa Taa
toEen teac toEH toag
[— ot—
v toea toEa
~= M-
oF Vie- ‘\\; X
tewz toz
ot -
toz toz
Vou- Hi-Z
110 Vo —mmm=mmememmcmemeaad ¥ out Youmof-mom----d Wout fee-qimmmanaan
tor
Vik- : i
Vo Vi- N pre==r=======A N N jpe=c-c=ca=a=

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 and Write Cycle

trase tre
Ve trHCP
RAS v N
tesH tupc trsk
tcrp trco trcas tcp toas | tep tHoas fcpy
— Vm- * 3 4 \ / T 4 N
CAS Vie- %s 7z S( # \ S( Z / \_
trap traL I
iAfi ‘tﬁAH LALSE tcan tasc| | toaw EC. tcaH
ViH= 4 b d
D 0 23 0 D 0 S L0 D 100, G
tros treH|
v [« e twes twen
e IH—
we w. //[111] N L1
tocH tace 4_tc:Ho
toEa tan
oE = ANANRRRRRNNANY
EVIENNNNNNNNNE /
l trac toEZ
tas
tcac foHe twez
(]
tewz
VoH— i- \ -
10 VZ:— U s S— <>< Data out }-<>§ Dataout,}---- ---------- A A
tos tou
VMo e e e e e e e e e e e e eeeasanesescaneeereec—eeer e ¢ L
o Vi -{>§t Data in ,>-

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) Write and Read Cycle

RAS

CAS

Address

[I{e]

[l[e]

Vi

Vie-

Vi
Vie-

Vib-
Vi

Vi
Vi~

Vi
V-

Vou-
Voo-

Vin-

Vi-

trasp tre
trucP
N / K
; tosu tupg trsk
t‘ﬁt trco tHeas . fep theas 1 ter - tHeas ; tcPn |
_/ 7 S( )‘Z \S( Z / \_
trao traL
tashj [tRar tasg] toan tasc| | tcan fasc tcan
,4—» i | 4—-] fot—- [
R £ ’ { X
m ow AA Col. @L Col.‘}@z<>§L Col. ;
tocu Jﬁcﬁ
twes twon tws | | twen trcs B toes tran| | twez
X
SN (LT %
tace twez
tace
to ‘/ /
MONOWNIWNNWNNNNNNNNNNNNNNNNNN e ) | 2777,
| taa torr
‘ tcac torc
tewz ’1055
towz

4

p
Datain @
7

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 Refresh Cycle

tre tre
tRas trp tras L tap
s V- \ / \ - 3
RAS | N 7 N 7 N
CRP
e
tesr tcHr trrc tesA tcHR tarc torn

w o\ / N / N/

Remark Address, WE, OE: Dontcare I/O: Hi-Z

RAS Only Refresh Cycle

trc rc
tras I trp tras | tre
— Ve Y 4 p
RAS Vie- S‘_—Zuz_——x \‘—_} \__
’ tcre
trrc [

tcrp tcpn
== V- f b 7 X
CAS Vie- \_/ \

) tasr tran tasA tran

passs 0 o 00000 rew KOO

Remark WE, OE: Dontcare NO: Hi-Z
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Hidden Refresh Cycle (Read)

ra V-
RAS Vie

~Fa V-
CAS Vil

Vin-
Address Vi

wE VmH-
Vi

=F Vm-
Vie-

[l{¢]

Vor-
VoL-

tac . tre
< tras o P tras AL
!\ ] /L_X\( Lﬁt
tore treo tRen | ten teen
al \\\t ) Zl \\_
traD tRaL
tasr trRaH iﬁc, tcan
m_v Row !KX Col.
F YA |
trcH
thes twn [ | twez
i \W/ii
toes twez
toea :C_Hg[
AN A4 NN
RAC
) {x\c torc ‘tgiﬂ’
torz toez
. torz "
SRR . - S {@ii Data out :}-ﬂl--z--
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Hidden Refresh Cycle (Write)

tre irc
1ras tre tRAS |1 tRe

e VIH= \. 4 X 4 X
RAS v \- JZ \ JZ \

tcap treD tasH foir teen
—= VH- X { \
CAS Vi j \\‘ L N\

tRaD
tasn | | tran tasc tean
[t—{ [

paess (- XXKK_ro XK= QXA

twes tweH

7 AAANY i

- KRR e X RO0RXXXXXXXXXXY

Remark OE: Don't care
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Package Drawings

28 PIN PLASTIC TSOP(II) (400 mil)

28 15
HHEAHEHEHEHAHHAAAARAEESR

HEHEHHEEHEHHHEHBHHEHH
1 A 14

°f MO O OO o oo oo

NOTE

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

B Luy27525 0091350 LT? WA

detail of lead end

o
. H
. l ey
_IL ’ ¥
e =Y\
L
ITEM _MILLIMETERS _ INCHES
A 18.63 MAX.  0.734 MAX.
B 1.075 MAX.  0.043 MAX.
c 1.27 (T.P)  0.050 (T.P)
0.08
D 0.422365  0.0170.003
E 0.130.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76+0.2  0.463+0.008
! 10.160.1 0.400£0.004.
J 0.8£0.2 0.031+3-292
0.025
K 0.145%3:352  0.006+0.001
L 0.5£0.1 0.020+-934
M 0.21 0.009
N 0.10 0.004
0+7° o+7°
P 3tse 315
$28G5-50-7JD5
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28 PIN PLASTIC SOJ (400 mil)

28 15
o O 8 o 8 I o o e e B o s o B

I_II_II_II_II_II_ILJI_IUL.IL.IL_IL_II;‘I_______
1

F E
—
-
(/
"
o
o A0 '
T
—-—
- T
] Q
LK
IEIIN)
NOTE ITEM WMILLIMETERS  INCHES
Each iead centerline is located within 0.12 mm (0.005 inch) of 0.2 +0.008
its true position (T.P.) at maximum material condition. B 18.67°035  0.735 0013
C 10.16 0.400
0.008
11.18£0.2 0.440%5'007
0.006
E 1.08£0.15 0.043%5'507
F 0.6 0.024
G 35102 0.138+3-008
0.008
H 2.410.2 0.094%3-007
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27(T.P.) 0.050(T.P.)
0.004
M 0.40£0.10 0.01633-303
N 0.12 0.005
0.008
P 9.40:0.20  0.370%3:007
Q 0.15 0.006
T R0.85 R0.033
0.10 0.004
U 0.20%5°08 0.008%5563

P28LA-400A-2
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Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD421805.

Types of Surface Mount Device

1PD421805G5: 28-pin plastic TSOP (II} (400 mil)
1PD421805LE: 28-pin plastic SOJ (400 mil)
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