PRELIMINARY DATA SHEET

NEC /

1PD4264405, 4265405

MOS INTEGRATED CIRCUIT

64 M-BIT DYNAMIC RAM
16 M-WORD BY 4-BIT, HYPER PAGE MODE

Description

The uPD4264405, 4265405 are 16,777,216 words by 4 bits CMOS dynamic RAMs with optional hyper page mode.
Hyper page mode is a kind of page mode and is useful for the read operation.
The puPDA4264405, 4265405 are packaged in 32-pin plastic TSOP({I} and 32-pin plastic SOJ.

Features

e Hyper page mode

* Single +3.3 V+0.3V power supply
* 16,777,216 words by 4 bits organization

W[ M aptesime T perpage e
1PD4264405-A50, 4265405-A50 50 ns 84 ns 20 ns
nPD4264405-A60, 4265405-A60 60 ns 104 ns 26 ns
nPD4264405-A70, 4265405-A70 70 ns 124 ns 30 ns

* CAS before RAS refresh, RAS only refresh, Hidden refresh

Part number Row address Column address Refresh Refresh cycle

uPD4264405 A0-A12 A0-A10 % only refresh, Normal Read / Write | 8,192 cycles/64 ms
(_EA_S before m refresh, Hidden refresh { 4,096 c_ycles/64 ms

uPD4265405 A0-A11 AQ-A11 RAS only refresh, Normal Read / Write | 4,096 cycles/64 ms
CAS before RAS refresh, Hidden refresh-

The information in this d

is subject to change without notice.
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Ordering Information

Part number Acfas:)z;“e Package Refresh
§PD4264405G5-AE0 50 ns
1PD4264405G5-A60 60 ns
1PDA264405G5-A70 70 ns 32-pin Plastic TSOP(ID
1PD4265405G5-AB0 50 ns {400 mil)
4PDA4265405G5-A60 60 ns . _
uPDA4265405G5-A70 70 ns CAS before RAS refresh
PDA4264405LE-A50 50 ns RAS only refresh
1PD4264405LE-AB0 60 ns Hidden refresh
uPD4264405LE-A70 70 ns 32-pin Plastic SOJ
1PD4265405LE-A50 50 ns {400 mil)
uPDA265405LE-A6D 60 ns
1PDA265406LE-A70 70 ns
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NEC uPDA4264405, 4265405

Pin Configurations (Marking Side)

32-pin Plastic TSOP (11} (400 mil) 32-pin Plastic SOJ (400 mil)
\/

Vee o— 1 32|—o GND Vee o— 10O 32|—o GND
1/01 oe—s] 2 31 [+—o0 1/04 /01 0es] 2 31 o 1104
1/02 oen]3 30 fe—so /O3 1/02 o« 3 30fe—so 1/03

NC o—]4 29 |—o NC NC o— 4 29 o NC

NC o—15 5% 281——o NC NCo—1 5 3% 28l—o NC

NCo—i6 gs 27— NC NCo—] 6 gg 27}—o NG

NCo—]7 29 26 }+—o CAS NCo— 7 ao 26f«—o CAS
WE o—{8 8s 25 |0 OE WEo—| 8 s3 25|e— OE
RAS o—9 D0 24l oA12/NCM*  RASo— 9 ol 24[e—0 A12/NC Nt

A0 o—{ 10 23 a0 A11 A0 o—+ 10 23fe—0 A11

A1 o—f 11 22 l«—0 A10 At o— 11 22l Al0

A2 o— 12 21 fe—0o A9 A20—] 12 21fe—o A9

A3 o—13 200 A8 A3o—] 13 20}«—o AB

Ado—14 19}e0 A7 Ado—s] 14 19fe—0 A7

A5 o—»{ 15 18l A6 A5 0— 15 18le—o A6
Vecec o—] 186 17 }—o GND Vee o—] 16 17— GND

Note A12..uPD4264405
NC ... uPDA4265405

A0 to A12 : Address Inputs

/01 to 1/O4 : Data Inputs/Outputs
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

uPD4264405, 4265405

Input/Output Pin Functions
The uPD4264405, 4265405 have input pins RAS, CAS, WE, OF, AddressNot® 1 and input/output pins VO1to VO4.

Pin name 'on:t":{n 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.
« TAS before RAS refresh
CAS 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 AXNote 1 Address bus.
{Address inputs) Input total 24-bit of address signal, upper bits and lower bits in sequence (address
multiplex method).
Therefore, one word is selected from 8,388,608-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 (tasm, tasc) and hold time (tRan, tcAH)
are specified for the activation of RAS and CAS.
WE Write control signal.
{Write enable) Write operation is execute;l by activating RAS, CAS and .W_E..
OF 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 /04 Input/ | 4-bit data bus.
(Data inputs/outputs) Output | 1,01 10 /04 are used to input/output data.
Notel. . ’ .
Part number | Address inputs | Upper bits Lower bits
nPD4264405 A0-A12 13 11
pnPD4265405 AO0-A11 12 12

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
lager than that of the fast page mode even if the CAS cycle time becomes shorter.

16
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NEC uPD4264405, 4265405

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_M:er page mode, ghe 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 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, read (data out) and write {data in) cycles can be executed repeatedly 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

=— V-
RAS \ /

— V- p
CAS Vi- / \ .'/ S / 7/ /
torc
Add Vin- \J }
ress Viee Row ColA g Col.B Col.C
trac
r T taa taa tcu l
teac fcac ] teac thanle ] o 1 P2
|
vor V-
WEVK-ZZZZZ/ S 7!;
fotoon | | oo Toc twez
oA toer toer toea tcHo

o Y- - A A AN

tewz tore toez oz

’—r. le—n{ toez togz
Von- Hi-Z F 4 X AF P ‘£ X -z
o o 3 >:q Data out A )Ogtomoma, 4 Data out B W Data oun CJ-H2Z.

A
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NEC 1PD4264405, 4265405

Cautions when using the hyper page mode
1. CAS access should be used to operate twpc at the MIN. value.
2. To make [/Osto Hi-Zinread cycle, it is necessary to control RAS, CAS, 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 BRAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both AAS 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 tre or tack must be met ... twez and twez are effective.
3. In read 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 - tock is effective.

18 B Luy27525 0090443 084 mm
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NEC

HPDA4264405, 4265405

Electrical Specifications

® All voltages are referenced to GND.

® After power up, wait more than 100 us(RAS, CAS inactive) and then, execute eight CAS before RAS or

RAS only refresh cycies as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND Vr ~0.5to +4.6 \
Supply Voltage Vee ~0.6to +4.6 v
Output Current fo 20 mA
Power Dissipation Po 1 w
Operating Ambient Temperature Ta 0to +70 °C
Storage Temperature Tstg -566 to +125 °c

Caution Exposing the device to stress above those

conditions for extended periods may affect device reliability.

listed in Absoluts 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

Recommended Operating Conditions
Parameter Symbol Condition MIN. TYP. MAX, Unit
Supply Voltage Vce 3.0 3.3 3.6 v
High Level Input Voltage Vin 2.0 Vcee +0.3 \
Low Level Input Voltage Vie -0.3 +0.8 v
Operating Ambient Temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MHz)
Parameter Symbol Condition MIN. | TYP MAX| Unit
Input Capacitance Cnn Address 3 pF
Ci RAS, CAS, WE, OF 7 pF
Data Input/Output Capacitance Cvo /o] 7 pF

B Lue?525 0090844 TLD WA
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NEC uPD4264405, 4265405

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[uPD4264405]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lcc1 | RAS, TAS Cycling tRAC = 50 ns 100 | mA [123
tRC = tRCIMIN.) tRAC = 60 ns 90
lo=0mA tRAC = 70 ns 80
Standby current lccz | RAS, CTAS Z ViH(MIN) lo=0mA 1.0 | mA
RAS,CAS 2 Vec -0.2V lo=0mA 05
RAS only refresh current lccs | RAS Cycling tRAC = 50 ns 100 | mA 1,234
CAS 2 ViH (MmN, tRAC = 60 ns 90
tre = trc MmNy lo =0 mA trRAC = 70 ns 80
Operating current lccs |RAS = ViLmaxy trRAC = B0 ns 100 mA | 1,25
{Hyper page mode) TAS Cycling tRAC = 60 ns 20
] tuec = tHee (MIN) - lo = 0 mA taac = 70 ns 80
TAS before RAS lccs | RAS Cycling trac = 50 ns 130 | mA | 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 110
lo=0mA tRAC =70 ns 100
Vi=0to3.6V
Input leakage current w1 41 other pins not under test = 0 V -5 +5 HA
Qutput leakage current low \C::t:):tti: :Z:::hd Hi-2) -5 +5 HA
High level output voltage Vou }lo=-20mA 2.4 v
Low level output voltage Vou | lo=+2.0mA 0.4 v
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NEC UPD4264405, 4265405

{nPD4265405]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lcc1 | RAS, TAS Cycling tRAC = BO ns 130 | mA | 1,23
tRC = tRCIMIN,) tRAC = 60 ng 110
lo = 0 mA tRAC = 70 ns 100
Standby current lccz |RAS, TAS 2 Vin winy lo =0 mA : 1.0 | mA
RAS,CAS ZVec-0.2V lo = 0 mA 05
RAS only refresh current lecz | RAS Cycling tRAC = B0 ns 130 mA (1,234
CAS Z Vit (miny tRAC = 60 ns 110
tRe =tre (MINg o = 0 mA tRAC = 70 ns 100
Operating current lcca | RAS = ViLmaxy tRAC = 6O ns 100 mA | 1,256
(Hyper page mode) CAS Cycling tRAC = 60 ns 90
tHPC = tHec (MIN) lo = O mA tRAC = 70 ns 80
CAS before RAS lccs | RAS Cycling tRAC = 50 ns 130 | mA | 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 110
lo=0mA tRAC = 70 ns 100
Vi=0to36V
Input leakage current bW an other pins not under test = 0 V -5 +b HA
Output leakage current low Z?n:;:tt.os z-:a\:)le d (Hi-2) -5 +5 HA
High level output voltage Voh | lo=-2.0mA 2.4 \
Low level output voltage Voo | lo=+2.0mA 0.4 v

Notes 1. [cc1, lees, Iccs and lces depend on cycle rates (trc and turc).
2. Specified values are obtained with outputs unloaded.

3. lcer and lecz are measured assuming that address can be changed once or less during RAS =
Viumax) and CAS 2 Visming.

4. lcca is measured assuming that all columnn address inputs are held at sither high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each hyper
page cycle.

B Lu27525 009084L 493 W
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NEC uPD4264405, 4265405

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification {2) Output timing specification

ViH (MINY = 2,0V ---=--escmcmene Vou pan) =2.0V

ViL MAX) = 0.8V ceoenonanann VoL maxy =08V

———i—— ——i—
tr=2ns tr=2ns
(3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write, Read Modify Write Cycle

tRAC = 56 ns | tRrac =60 ns traCc = 70 ns
Parameter Symbol - Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write Cycle Time tRe 84 — 104 -— 124 —_ ns
RAS Precharge Time 1rP 3o — 40 —_ 50 — ns
‘CAS Precharge Time tepn 7 - 10 —_ 10 — ns
RAS Pulse Width trRAs 60 |[10000] 60 [10000| 70 }10000| ns
CAS Pulse Width teas 7 j10000[ 10 |[10000f 12 |10000| ns
RAS Hold Time tRsH 10| — | 10| — | 12)] — [ns
CAS Hold Time tesH 8 | — | 9@ | — 80| — |ns
RAS to CAS Delay Time tRco 1" | g7 14 45 14 g2 | ns | 1
RAS to Column Address Delay Time traD 9 26 12 30 | 12 36 [ns | 1
CAS to RAS Precharge Time terp 1] —_ 5 -— 5 — ns 2
Row Address Setup Time tasn 0 _— o — — ns
Row Address Hold Time trRAH 7 —_ 10 - 10 — ns
Column Address Setup Time tasc 0 — 0 —_ 0 — ns
Column Address Hold Time tcaH 7 — 10 — 12 _ .ns
OE Lead Time Referenced to RAS toes [+] — 0 - 0 —_— ns
TAS to Data Setup Time touz 0 - ] -— — ns
'OF to Data Setup Time towz 0 — | o - 0 — ns
'GE to Data Delay Time toep 10 — 13 — 16 — ns
Transition Time (Rise and Fall) tr 1 50 1 50 1 B0 ns
Refresh Time trer — 64 -_— 64 - 64 ms

- EN Lu27525 00908u7? 72T HR
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NEC uPDA4264405, 4265405

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

Input Conditions Access Time Access Time from RAS
tRAD B tRAD (MAX.) and tRCD = tReD (MAX,) tRAC (MAX,) tRAC (MAX)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX,) tAA (MAX) tRAD + tAA (MAX)
1ACD > tRCD (MAX.) teac imax) tRCD + tCAC (MAX)

tranimax) and trecoimax, are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (tRac, taa or teac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = tRaDiMAX) and trcp =
tacomvax,) will not cause any operation problems.

2. tcrriuing requirement is applied to RAS, CAS cycles.

Read Cycle
tRAC = 50 ne | trAc = 60 ns tRAC = 70 ns
Parameter Symbol MIN. | MAX. | MIN. | MAx. | MIN. | MAx. Unit | Notes

Access Time from RAS trac - 60 _— 60 —_ 70 ns 1
Access Time from CAS tcac - 13 —_ 1% | — 18 ns 1
Access Time from Column Address taa | 25 - 30 — 3 ﬁs 1
Access Time from OE toEA — 13 — 15 — 18 | ns
Column Address Lead Time Referenced to RAS tRAL 26 _— 30 — 35 —_ ns

Read Command Setup Time tres 0 —_ 0 — 0 . ns

Read Command Hold Time lioforancod to RAS tRRH 0 —_— 0 —_ 0 - ns 2
Read Command Hold Time Referanced to cas tRCH 0 — [} —_ 0 —_ ns 2
Output Buffer Turn-off Delay Time from OE toez 0 10 0 13 0 16 | ns 3
CAS Hold Time to OF tewo 5 —_ B — 3 — ns

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

Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX.) and tRCD = tRCD (MAX) LRAC (MAX) TRAC (MAX)
TRAD > 1RAD (MAX.) and tReD = tRCD (MAX,) TAA (MAX.) tRAD + tAA (MAX)
taco > taco mMAx,) LCAC (MAX} tRCD + tCAC (MAX.)

traDiMaX} and trcoimax, are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time {trac, taa or teac) is to be used for finding
out when output data will be available, Therefore, the input conditions trap = tranmax) and taco =
treoimax, will not cause any operation problems.

2. Either tacHming or trarviNg should be met in read cycles.

3. toezimax) defines the time when the output achieves the condition of Hi-Z and is not referanced to
VoH or Vou.

M L427525 0090848 bbb HE
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NEC uPD4264405, 4265405

Write Cycle
Paramater Symbol tRAC=50ns | trRac = 60 ns | tRac =70 ns nit| N
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
WE Hold Time Referenced to CAS tweH 7 - 10 - 10 — | ns 1
WE Pulse Width twe 7 - 10 - 10 — | s | 1
WE Lead Time Referenced to RAS thwe 10 - 10 — 12 — | ns
WE Lead Time Referenced to CAS tewL 7 - 10 — | 12 — | ns
WE Setup Time twes 0 _ 0 - 0 { — ns 2
OE Hold Time toen o - o - [ — | ns
Data-in Setup Time tos 0 - 0 — 0 —_ ns
Data-in Hold Time toH 7 - 10 - 10 — | ns}| 3

Notes 1. tweiving is applied to late write cycles or read modify write cycles. In early write cycles, twcHMIN,

should be met.
2. If twes 2 twesiwin, the cycle is an early write cycle and the data out will remain Hi-Z through the

entire cycle.
3. tosminy and toriming 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

Parameter Symbol trac =80 ns | thac - B0 ns | tRac =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX.
Read Modify Write Cycle Time trwe 107 -— 133 — 167 —_ ns
RAS to WE Delay Time tawo 64 | — | 77 | — | 88 [ — |ns]| 1
CAS to WE Delay Time tewo 27 - 32 - 37 — | ns 1
Column Address to WE Delay Time tawp 39 - 47 - 54 — ns 1

Note1. If twes = twesiming the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp = tRWDIMIN.), tcwd = tCWDIMIN.), TAWD £ tAWD(MIN, and tcpwp = tcpwoiMINg, 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.

04 B Ly27?525 0090849 572 EA
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NEC uPD4264405, 4265405

Hyper Page Mode

tRAC =50 ns | tRAC=60ns | trac = 70 ns
Parameter Yol PN ] MAX. | i, [ max. | Min, x| Unit | Netes

Read / Write Cycle Time turc 20 — 256 —_ 30 —_— ns 1
RAS Pulse Width trase | 6O [125000] 60 {126 000 70 [125 00d ns

CAS Pulse Width theas 7 w000l 10 |t0000{ 12 |10000/ ns

CAsS Precharge Time tep 7 -_— 10 —_— 10 —_ ns
Access Time from CAS Precharge tacp - 30 — 'l 38 — 40 ns

CAS Precharge to WE Delay Time teewn | 41 — 52 —_— 59 — | ns 2
RAS Hold Time from CAS Precharge tRHCP 30 — 35 —_ 40 —- ns

Read Modify Write Cycle Time twerwe | 62 — 66 — 75 - ns

Data Output Hold Time toue 5 - 5 — B —_ ns

OE to CAS Hold Time tock [3 — 5 — —_ ns

OF Precharge Time toep 5 —_ — —_ ns
Output Buffer Turn-off Delay from WE twez [} 10 ) 13 0 16 ns 3,4
WE Pulse Width twez 7 —_ 10 — 10 —_— ns 4
Output Buffer Turn-off Delay from RAS torr 0 10 0 13 o 15 ns 2.4
Output Buffer Turn-off Delay from CAS " torc 0 10 0 13 ) 15 ns 34

Notes 1. tweciving is applied to access time from CAS
2. If twes & twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawo Z tRwDIMIN,, tcwD = tewDiving, tAwp 2 tawoiming, and tcrwo 2 tepwoiving, 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. torcimax), torriMax) and twezimax,) define the time when the output achieves the condition of Hi-Z and
is not referenced to Vow or Vo.
4. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OF as follows. The
effective specification depends on state of each signal.
{1) RAS, CAS : Inactive (at the end of read cycle)
WE : inactive‘, OE : active
torc is effective when RAS is inactivated before CAS is inactivated.
tors 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 : inactive, OE : inactive - toez is effective.
(3).Both RAS and CAS are inactive or-RAS is active and (:A-_S-isvinactivs
(at the end of read cycle)
M,O_E:active and either tarH or trew must be met-- twez, twez are effective.
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NEC pPD4264405, 4265405

Refresh Cycle

trac = 50 ns trac =60 ns | tRAC=70ns
Parameter Symbol MIN. | MAX. | miN. | max. | MIN. | MAX. Unit | Note
CAS Setup Time tesr B —_ B — [3 _ ns
TAS Hold Time (TAS before RAS Refresh) tcHR 10 — 10" —_ 10 _ ns
RAS Precharge CAS Hold Time trec B —_ 5 — [ — ns
WE Setup Time ' twsr 10 — 10 — 1 10 — ns
WE Hold Time twHR 15 | — 15 - 15 — | ns
26 B Lu427525 00908513 L50 EH
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uPD4264405, 4265405

Address
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NEC uPD4264405, 4265405

Early Write Cycle
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NEC

uPD4264405, 4265405

Late Write Cycle
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NEC uPD4264405, 4265405

Read Modify Write Cycle
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NEC uPD4264405, 4265405

Hyper Page Mode Read Cycle
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Address " Row 150; Col. ] Col. Col. XX
R
y tnré:s LT _N_W;l
W we L7 N7
tocw tace tace tcno =
Vi - toea [ taa
% v AN = /NN
I thac
o ta
teac BulleS Lorg, toEz
toz
WO o e ---HioZ AKX Dewont p-{K Oaaost p-<X Damow o

Remark In the 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 uPD4264405, 4265405

Hyper Page Mode Read Cycle (WE Control)

tRasP tap
—— tri (——t
S \\7:__ S HCP Z
csH tRsH
y P‘E: tnco} THCAS LHCAS ! . T - teen
J— =
~CAS vy / \\ -\\ /] \\ . / |\_.__
tRaD thal J'
tash} {tRad  ftasg tean tasc tasc toan
r——n el 1—’| r—- *EF -—r

V-
Address " ZXX Row 150; Col. Col. Col. >(X

twez twez _t‘ﬁﬁ
hia‘cs trcH e }4! Acs trey atﬁ s teRy
—_— - A |
we o LLLLLT N\ N N
tooH P
s wez
e, =
— V-
% ws AN | TN
L trac ) torR
taa a tan torc
teac {twez teac | wez teag toez
tez A tc
Vo x::: """""""" e <>§ Data out }ﬂi-'-%imta out’}ﬂi-'-z-%l Dataout [Jre-----

Remark In the 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 uPD4264405, 4265405

Hyper Page Mode Read Cycie (OE Control)

trase e
RAS ta oum—
RAS V- N = / \
tosu G tasH
tcap) thco thcas tcp tHcas tep thcas teen
Vi i
vy M- - |
vl \ 4 K N / \
traD tRaL Lok
PO | 7 PO | 1) oy | e
- s \ Y g .
Address V- Ej Row ColA Col.8 E(XXX [ colc
i K. 7 - 2 K
IL a‘_"__.c taa ek
tacs teac Jeac toes Let-0] tRRI4
WE U i
= tcHo tocw toro
toew | [+ tace
toea toee toEP
~E VIN—
% AN / Isz_/'
1o ]
terz toez |tz toez l
Vor- Hi-Z y
Vo Vz- ! < Xoata out A} a‘bataouta}----]

Remark In the 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 uPD4264405, 4265405

Hyper Page Mode Early Write Cycle

tRasP trp
=5a Vs \ tAHCP
RAS Vii. \ 1} k
tesu ture tRsH
tear tAco thcas e tHeAS L tee tHcas teen
Vine ; ; 4 \ f — q
CAS Vi- \ k A \ ,b S‘ J/
tRAD thar ‘=‘|
fﬁ. tRaH -tA—sE tean !A‘Sf_ tean 't:s_f tcaH y
Vin- \ y \ s s
Address ’
= D00 = IR = KRROL = KRR
twes twen twcs twer twes twen
= Vi
" 7 Y N1 ¥ L/////////
I‘t_'f. ton l.‘&: o '}‘f’_ tou
Vi . . . YN\VVVVVVV
Vo Vi M Data in m Data in ‘ Data in P ’A A‘A‘A’A’A‘A‘A A

Remarks 1. OE: Don't care
2. In the hyper page mode, read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the sarme RAS cycle.
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Hyper Page Mode Late Write Cycle

Address

H

Vin-
Vie-

VIH—
Vi-

Vie-

Vi
Vi-

a8 Vi

[I{e]

Vi

V-

trase tre
_\\ teHCP
tesu trec TRSH
tcap thcas tep tHeas tep tHeAS teen
/ ‘\\ ¢ \t ; Z j\L /
traD tRaL
tean LA_S’C‘ tean
. Col.
v_tgm — tom
traL
twp tacs 'E»—"
& e 07777711114
toEH toEm
: M|
hY ARRRARRRRNNN
‘tgs. toH toE0 tos [ | tow

Remark In the 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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Hyper Page Mode Read Modify Write Cycle

. tRase trp
RAe Vi \
RAS Vi N / ;
THPRWC
teRP| . R tHecas e tHeas tcp tHeas tepn
Vi = Y Y y 2 X
~AAG M-
CAS Vi j \\ Z \‘ [ \‘ /:
tRAD tRAL
tasa| |trad tasc tcAH tasc tean tasc] | tean
r—. -t e | i-q Pt
/ XNASL \ / Y
Address \\’,"“ Row §<>§ Col. Col. ] - Col.
L~ K. A A K A K
tAwD b L= e —HYE teewo town
tawo 1 tawp ftow) ¥ 1AW AL
y tn:.:_s towD. - ’sn_ca towp twp S towo
e ih- X Y
WE Vi \ \ \
tRac
- taa taa) ta
tcac toEH {cac toeH 195 toeH
Vi . toea toea toea)
v H-
% W \\\\W\\NYT Y NI N NN
toz toep . ftew toeo tez| (toeo
-
Vou- Hi-Z
vo Vou- ———
tor

Vin-
Vi

KX

Remark In the 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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Hyper Page Mode Read and Write Cycls

Address

Vo

/0

tasp trp
Vi-
tesH BPc tasH
teap teo Bicas tep ticas tcp ticas teen
o 3 I e < o
tRaD . RAL
tasai [tan  fwsc | tean tasc || tean tasc ? o
. e i s g
V:’:: mﬂow, Col. . Col. ‘ Col. m:
Vi mi‘cs mcﬁ"{‘ twes WCH
tocH tace Ftcao
toea taa
v \\\\\\&\\\\ = = EENNNANNNNNNNNY
le zc EZ]
tcac towe twez
e
x:_- S SRRRNN 1 S §>§ Data out }-(X Data out L S
s N
x:"_‘: TSt ne e a s an e e e e -§>§ Datain [p------e--ceeeanan

Remark In the 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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CAS Before RAS Refresh Cycle
i tre tac
) tRas tae thas ; trp
Y T v Y l?l Y
RAS N
ViL- S JZ % CRP
tcsa teqr trrc tcsr tor trrc ) teen

@ G N / i\ / NSO

O /S S B\ AW\

Remark Address, OE: Don't care 1/O: Hi-Z

RAS Only Refresh Cycle

tre tac
tRAS I taP taas tap
= Viu- 3 ! ! * X\ 4 N
RAS Vie- S; i 2 ht )z n
terp
trec e
terp teen

e Vm D' r X
CAS Vie- / \_/

r

‘ tasr tRaH ,
Vi { !
2 SRR I (0000

Remark WE, OF: Don't care 1/O: Hi-Z
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Hidden Refresh Cycle (Read)

tac tre
tas tRp tras ;L tre
RS Voo ! ;: N Jf \___
tere tnu; tes ) o] torn
&S AN i _
trap tRaL
tAsh than tasc toan
Address x:": Row mi Col. ]
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tres twin [T], twez
_— 777F V7777777
toes €2
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% % MMMV NN ZEENNNRRRNNNN
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Hidden Refresh Cycle (Write)

Vik-
Vie-

Vin-
Vi

Vi

Address Vie.

Vin-
Vi-

Vo Vik- -

ViL-

tap

XN

\ild taco tAsH
l-—-

/ N
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A

|

tcHR

toen

tran
tash | | tram tasc toan
n—— [
X/ \
Row KXX Col. ,

ANNANRNAAS

tos toH
|

Data in

Remark OE: Don't care
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Package Drawings

32PIN PLASTIC TSOP(II) (400 mil)

32 17
B HHHHHARAASAAARRAHR

detail of lead end

w
D + _L_Z:;fl=
t
i o
?’HHHHHHH!EHBHHH%
A
H
—

NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.21 mm (0.008 inch) of A 21.17 MAX.  0.834 MAX.
its true position (T.P.) at maximum material condition. B 1.075 MAX.  0.043 MAX.
[ 1.27 (T.P.)  0.050 (T.P.)
D 0.42:3-88  0.017:0.003
E 0.120.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.46310.008
1 10.1620.1 0.40020.004
J 0.8£0.2 0.03128-993
K 0.14533-928  0.006£0.001
0.004
L 0.50.1 0.0203-004
M 0.21 0.009
N 0.10 0.004
P el 3l
$32G5-50-7JD2
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32 PIN PLASTIC SOJ (400 mil)

32 17
minfinisisinlaEnliinEnialinliecinEnlal

g O U [ O O i 2

1 16
F - E
-
1
/ | 7
@ T \— _[ i J=t:
Ly ' ~
- L
Ll al o | P
M BIN®@
P32LE-400A
NOTE o o ITEM| MILLIMETERS INCHES |
Each lead centerline is located within 0.12 mm
{0.005 inch) of its true position {T.P.) at maxi- B 21.06+0.2 0.829+0.008
mum material condition. c 10.16 0.400
D 11.1820.2 0.440£0.008
E 1.00520.1 0.040%3:9%8 ;
F 0.74 0.029 i
LG 3.5:0.2 0.13820.008 |
H 2.545%0.2 0.10040.008 |
f 0.8 MIN. 0.031 MIN.
i 26 L 0102 ;
Ik 1.27 (T.P) 0.050 (T.P) |
P M 0.400.10 0.016:3%% |
N 0.12 0.005 ;
P 9.4:0.20 0.370+0.008
Q| o1 0.004
T R0.85 R 0.033
U 0.2023:52 [ 0.00823%%
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