PRELIMINARY DATA SHEET

MOS INTEGRATED CIRCUIT
NEC / 1PD4264405, 4265405

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 uPD4264405, 4265405 are packaged in 32-pin plastic TSOP{II) and 32-pin plastic SOJ.

Features

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

oty | ™ ameine T e ot
1PD4264405-A50, 4266405-A50 50 ns 84 ns 20 ns
nPD4264405-A60, 4265405-A60 60 ns 104 ns 25 ns
wPD4264405-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 AD-A12 AD-A10 % only refresh, Normal Read / Write | 8,192 cycles/64 ms

(_DA_S before ﬁ refresh, Hidden refresh | 4,096 cycles/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.

Dacument No. M10BSBEJ2VODSU1
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NEC uPD4264405, 4265405

Ordering Information

Part number Ac;:hens:)z;ne Package Refresh
1PDA4264405G5-A50 50 ns
#PD4264405G5-AG0 60 ns
1PD4264405G5-A70 70 ns 32-pin Plastic TSOP{II)
1PD4265405G5-AB0 50 ns 1400 mi)
1PD4265405G5-AB0 80 ns . .
11PD4265405G5-A70 70 ns CAS before RAS refresh
uPDA264406LE-A50 50 ns RAS only refresh
LPD4264405LE-A60 60 ns Hidden refresh
1PD4264405LE-A70 . 70 ns 32-pin Plastic SOJ
LPDA4265405LE-A50 50 ns {400 mil)
4PD4265405LE-ABD 60 ns
1PD4265405LE-AT0 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 1 32— GND Vee o—{ 10 32— GND
/01 ov—] 2 31 o 1104 1/01 o 2 310 1104
1/02 oen]3 30 Je—so 1103 1/02 o« 3 30— 1/03
NC o—]4 29} —o NC NC o— 4 291—o NC
NG o—|5 Y 28— oNC NCo—5 £33 28— NC
NC o—6 gg 27—o NC NCo— 6 Eg 27— NC
NC o—7 oo 26 l+—o CAS NCo— 7 oo 26|+ CAS
WE o—{8 88  25|o0E WEo—{ 8 §§ 25le—o OF
RAS o—9 D0 24le oA12/NCY*  RASo—| 9 mm 28f—o A12/NC N
A0 o—{ 10 23 le—o A11 A0 o—+] 10 23le—0 AT1
A1 o—f 11 22le—o AT0 A1 o— 11 22l+— A10
A2 o— 12 21 le—o A9 A2 0—s 12 21l A9
A3 o—13 20 o A8 A3o—] 13 20l«—o AB
A4 0— 14 19 le—o A7 Ado—n 14 19 fe—o A7
A5 o— 15 18l o A6 A5 o— 15 18fe—o A
Vecec o—] 16 17 }—o GND Vee o—{ 16 17— GND

Note A12...uPD4264405
NC ... nPD4265405

A0 to A12 : Address Inputs

1/01 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

uPDA4264405, 4265405

Input/Output Pin Functions
The uPD4264405, 4265405 have input pins RAS, CAS, WE, OE, AddressNete 1 and inputioutput pins VO1to V04,

16

Pin name lOHSt'::{lt 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 CAS activates data input/output circuit by latching column address and
{Column address strobe} selecting a digit line connected with the sense ampilifier.
AD 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, svyitch 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 (traH, tcaH)
are specified for the activation of RAS and EA_§
WE Write control signal.
{Write enable} Write operation is execute;l by activating RAS, CAS and 'W_E.v
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.
/01 to V/O4 Input/ | 4-bit data bus.
(Data inputsfoutputs) | OUtPUt | 1701 10 Y04 are used to input/output data.
Notel. N ’ ;
Part number | Address inputs | Upper bits Lower bits
nPD4264405 A0-A12 i3 11
pPD4265405 AD-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.
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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 sxtended 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, Ehe 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 .~ \ /

e torr

el i\ { N/ £/

torc

Address Y- Row ColA m ColB Col.C
Ve
we v 1]/ //

g
el

foetocs 1,
toea

o v - /
tewz ’E‘F' | toez

o] xz:': Hi-2 %y:iu A miom oud)
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NEC 1PD4264405, 4265405

Cautions when using the hyper page mode
1. TAS access should be used to operate twpc at the MIN. value.
2. To make l/Os to Hi-Zin read cycle, it is necessary to control RAS, CAS, WE, OE asfollows. 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.
tora 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 BAS 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 tack must be met ... twez and twez are effective.
3. In read cycle, the effective specification depends on the state of CAS signal when controtling data
output with the OE signal.
(1) CAS: inactive, OE: active - tcHo is effective.
{2) CAS, OE: active - tock is effective.
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NEC

1PD4264405, 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 0.5 to +4.6 v
Supply Voltage Vee ~0.5to +4.6 v
Output Current fo 20 mA
Power Dissipation Po 1 w
Operating Ambient Temperature Ta 0to +70 °C
Storage Temperature Tatg -56 to +125 oC

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The dsvice 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 Voltage ViH 2.0 Vce +0.3 v
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 Cn Address & pF
Ci2 AAS, TAS, WE, OF 7 pF
Data Input/Output Capacitance Cvo 1o 7 pF

B 427?525 0090444 TiLO WA
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NEC

uPD4264405, 4265405

20

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[uPD4264405]
Parameter Symbol Taest condition MIN. | MAX. | Unit |Notes
Operating current lcc1 | RAS, CAS Cycling tRAC = 50 ns 100 | mA | 123
1AC = tAC(MIN.) tRAC = 60 ns 90
lo=0mA tRAC = 70 ns 80
Standby current lccz | RAS, CAS Z ViHiMINg lo=0mA 1.0 | mA
RAS,CAS ZVec-0.2V lo=0mA 0.5
RAS only refresh current lccs | RAS Cycling trRAC = 60 ns 100 mA [1.234
CAS 2 Vis (MiN. tRAC = 60 ns 90
trc =tre MiINg  lo=0 mA tRAC = 70 ns 80
Operating current lccs | RAS = ViLmaxy trac = 60 ns 100 mA | 1,256
{Hyper page mode) CAS Cycling tRAC = 60 ns 90
] tuec = tHpc (MiNg - lo= 0 mA tRac = 70 ns 80
TAS before RAS leccs | RAS Cycling tRAC = 50 ns 130 | mA | 1.2
refresh current R = tRC (MIN.) tRAC = 60 ns 110
lo=0mA tRAC = 70 ns 100
Vi=0to36V
Input leakage current Hw | 311 other pins not under test = 0 V 5 +5 HA
Output leakage current lo Vo-0 t.o 3’,6 v . -5 +5 HA
Output is disabled {Hi-Z)
High level output voltage Vou |lo=-20mA 2.4 )
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 lecc1 | RAS, TAS Cycling tRAC = 60 ns 130 | mA | 123
tRC = tRCIMIN.) tRAC = 60 ng 110
lo =0 mA tRAC = 70 ns 100
Standby current lecz | RAS, CAS 2 Vik imy lo = 0 mA : 10 | maA
RAS,CAS 2 Vee 0.2V lo=0mA 0.5
RAS only refresh current lcca | RAS Cyeling tRAC = B0 ns 130 mA (1,234
CAS Z Vin ming tRAC = 60 ns 110
tre =trec (MIN) o = O mA tRAC = 70 ns 100
Operating current leca [RAS = ViLimaxy tRAC = BO ns 100 | mA | 1,28
{Hyper page mode) CAS Cycling tRAC = 60 ns 90
thre = thpciming lo= 0 mA tRAC = 70 ns 80
CAS before RAS lccs | RAS Cycling tRAC = 60 ns 130 | mA | 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 110
lo=0mA tRAC = 70 ns 100
Vi=0to 36V
Input leakage current hw all other pins not under test = 0 V -5 +5 HA
Output leakage current loin Vo=0 t.o 3'.6 v . -5 +6 pA
Qutput is disabled (Hi-Z)
High level output voltage Vou | lo=-2.0mA 2.4 Vv
Low level output voltage Vou | lo=+20mA 0.4 v

Notes 1. lcct, lees, lccs and lecs depend on cycle rates (tac and turc).
2. Specified values are obtained with outputs unloaded.

3. lcc1 and lecs are measured assuming that address can be changed once or less during RAS =
ViLimax) and CAS 2 Vinming.

4. lcca 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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NEC uPD4264405, 4265405

AC Characteristics (Recommended Opersting Conditions unless otherwise noted)

AC Characteristics Test Conditions

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

Vin MINY = 2,0V ---=-=esencenne Vouan) =20V

ViL maxy = 0.8 Vieeeococonaeno % VoL maxy =08V

——i— —b—i—
tr=2ns tr=2ns

{3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write, Read Modify Write Cycle

tRAC = 56 ns | tRac=60ns | trRac=70ns

Parameter Symbol i TMAX. | MIN. [MAX. | MIN, | MAX. Unit | Notes
Read / Write Cycle Time tRC 84 — 104 - 124 —_ ns
RAS Precharge Time tRP 30 — 40 — 50 -_— ns
‘CAS Precharge Time teen 7 — 10 - 10 — ns
RAS Pulse Width tRas 50 |10000| 60 [10000] 70 |10000| ns
CAS Pulse Width teas 7 J10000| 10 [10000{ 12 |10000| ns
RAS Hold Time tRSH 10 - 10 | — 12 - ns
CAS Hold Time tesw | 38 | — | 40 | — js0 | — |ns
RAS to CAS Delay Time tAco 1", 37 14 45 14 52 ns 1
RAS to Column Address Delay Time tRaD 9 26 | 12 | 30 | 12 | 3 [ns| 1
TAS to RAS Precharge Time terp 6 — 5 — 5 - ns 2
Row Address Setup Time tasn 0 —_— 0 - 0 -— ns
Row Address Hold Time tRAH 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 Raferenced to RAS toes 0 — 0 - 0 —_ ns
TAS to Data Setup Time tez 0 - 0 - 0 — | oms
OE to Data Setup Time towz 0 - 0 - 0 — | ns
OF 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
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NEC

LPD4264405, 4265405
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX) and tRCD = tRch (Max,) tRAC (MAX) trAC (MAX)
tRAD > tRAD (MAX.) and tRcD = tRCD (MAX,) taa (Max) tRAD + tAA (MAX)
tACD > TRCD (MAX) teac (max) tRCD + tCAC (MAX)
tranimax) and trcoiMaxy 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 = trAD{MAX) and taco 2
tacoimax.) will not cause any operation problems.
2. teremiNg requirement is applied to RAS, CAS cycles.
Read Cycle
trac=650ns | trRac=60ns | trac =70 ns
Parameter Symbol MIN. | MAX. | N, [ max. | MIN. | MAX. Unit | Notes
Access Time from RAS trac —_ 60 _— 60 —_ 70 ns 1
Access Time from CAS teac — 13 — 6 | — 18 ns 1
Access Time from Column Address tan | - 25 — 30 — k! 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 trcs 0 —_ 0 — 0 —_ ns
Read Command Hold Time lioforoncod to RAS trRRH 0 —_— 0 —_ 0 - ns 2
Read Command Hold Time Referenced to (TS tRCH 0 - 0 — 0 —_ ns 2
Output Buffer Turn-off Delay Time from OE toez 0 10 0 13 0 % | ns| 3
CAS Hold Time to OE teuo 5 —_ B — [ — ns

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

Input Conditions Access Time Access Time from RAS
tRAD S5 tRAD (MAX.} and tReo = trcp (MAX.} LRAC (MAX) RAC (MAX)
TRAD> tRAD (MAX) and tRco = tRCD (MAX) tAa (MAX) tRAD + taA (MAX,)
tACD > taco (MAX,) LCAC (MAX} tRCD + tCAC (MAX.)

trapimax) and trcoimax) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac,
out when output data will be available, Therefore,

treomax.y will not cause any operation problems.
2. Either tachiming or trRHviNg should be met in read cycles.

3. toeziMax) defines the time when the output achieves the condition of Hi

Vou or Vol
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NEC uPD4264405, 4265405

Write Cycle

Parameter Symbol toac - 5008 | taac ~ Sne | thac -39 00 Unit| Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

WE Hold Time Referenced to CAS tweH 7 - 10 - 10 — ns 1
WE Pulse Width twe 7 — w0 | =] 1w0] — |ns]| 1
WE Lead Time Referenced to RAS tAwL 10 | — 10 | — 12 | — | ns

WE Lead Time Referenced to CAS tewt 7 - 10 — I 12 — | ns

WE Setup Time twes 0 - 0 — 0| — ns 2
O Hold Time toeH 0 - 0 — 0 — ns

Data-in Setup Time tos 0 — 0 — 0 — ns 3
Data-in Hold Time ton 7 — | w0 | —~|w] — |ns} 3

Notes 1. twriming is applied to late write cycles or read modify write cycles. In early write cycles, twcHiMIN,

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

entire cycle.
3. tosiny and torimiy 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 tac=50ns | thac = 80ns | taac - 70 ne Unit | Notes
MIN. { MAX. | MIN. | MAX. | MIN. | MAX.
Read Modify Write Cycle Time tRwe 107 - 133 — 167 — ns
RAS to WE Delay Time tRwD 64 - | 72 — 89 — | ns 1
CAS to WE Delay Time tewo 27 - 32 - 37 —_— ns 1
Column Address to WE Delay Time tawo | 39 | — | 42 | — | 54 | — | ne | 1

Note 1. If twes = twesiming the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tawn = tRWDIMIN., towd 25 teWDIMING, TAWD & tawD(MIN,, and tcewp 2 tcewoiMIN,, 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

uPD4264405, 4265405

Hyper Page Mode

tRac=50ns | tRAC=60ns | trac =70 ns
Parameter Svmeel i T max. | i, Tmax.| win, Taasc | Uit | Notes
Read / Write Cycle Time thee 20 — 25 — 30 - ns 1
RAS Pulse Width trase | 60 [126000] g0 fi25000 70 [12600d ns
CAS Pulse Width tHecas 7 10000 10 10000/ 12 |10000/ ns
CAS Precharge Time tee .7 —_ 10 —_ 10 — ns
Access Time from CAS Precharge tacp — 30 — T 38 —_ 40 ns
CAS Precharge to WE Delay Time teewn | 49 — 52 —_ 59 — | ns 2
RAS Hold Time from CAS Precharge thHeP 30 —_ 36 - 40 — | ns
Read Modify Write Cycle Time therwe | 82 —_ 66 — 75 —_ ns
Data Output Hold Time toHe 5 - 5 — B —_ ns
OE to CAS Hold Time tock 3 —_ 5 —_ 5 _ ns
OF Precharge Time toep 5 —_ [ _ 5 — ns
Output Buffer Turn-off Delay from WE twez 0 10 0 13 0 15 ns 3,4
WE Pulse Width twez 7 - 10 | — 10 — i ns| 4
Output Buffer Turn-off Delay from RAS torr 0 10 0 13 0 113 ns | 3.4
Output Buffer Turn-off Delay from CAS " torc | 0 10 0 13 o 15 ns 34
Notes 1. twrciming is applied to access time from CAS
2. If twes & twesimin, the cycle is an early write cycle and the data out will remain Hij-Z through the
entire cycle. If thwp Z tRwoiMIN,, town 2 tCWOIMIN., tAWD 2 tawDiMing, and tcrwo 2 tecrwoiming, 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. torcimaxy, torrMax) and twezimax,) define the time when the output achieves the condition of Hi-Z and
is not referenced to Vow or Vor. —
4. To make 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.
(1) RAS, CAS : 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.
{2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE : inactive, OF : inactive .- toez is effective.
(3) Both RAS and CAS are inactive or-RAS is active -and CA-_S-is-inactive
(at the end of read cycle)
WI_E,O—E:active and either tarn or trew must be met... twez, twez are effective.
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NEC uPDA4264405, 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 5 - 5 — 5 — | ms
TAS Hold Time (TAS before RAS Refresh) tcHR 10 —_— 10 — 10 — ns
RAS Precharge CAS Hold Time trec 5 - 5 — 5 — | ns
WE Setup Time v twss 10 - 10 - 10 — | ns
WE Hold Time tWHR 15 | — 15 - 15 — | ns
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NEC uPD4264405, 4265405
Read Cycle
RES oo N / \
rtﬁv. treD :::: teon
wsV_ Ay i N\l
Address \\/l::: MLROW :@i Col. :
., F s
w = J77111777777 = V77
e t0eA ‘t_ulo'l #
% " ANNNNNANVWRRWRRRRRN AN
MO VO e Hi-Z - m‘ Data out ﬁj;-f'.‘.’.z....
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NEC uPD4264405, 4265405

Early Write Cycle

tesn
tcap tRCD tRsH teen
s W ;"r_. RN e /[ 7 i
Vi- \ X 2 / \_
tran
tasr | | tRan tasc tean
P | pg—ioy

Vine - A7
Add
ress 4 m Row @t Col. ‘A

RARXRRRRAOXXXRR

S NNV TTTIITITITITTTTT

tos tom
p—in

Vin- - .
Vi Data in i

Remark OE: Don't care

11O

XXXOOUXXXKXXXXX
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NEC uPD4264405, 4265405

Late Write Cycle

RAS Vi _—_‘\‘ !\__
rtc—”' thco :,:: tePn
@ f NN 4 N\
'.“—"l tRAH ‘tAic. tean
e e XOCRK_rem XN KXKRXKXIRRXXIRIRX
o e
we e [//1[T]/ ]/ N_ X777 7777
® W [/11]/] ﬂ\\\\\\\\\\\\\\\\\\\\\\Y

o Vi HiZ . 3
Vi XXX X pemeoacSamannas Data in ;
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NEC uPD4264405, 4265405

Read Modify Write Cycle

tRas . e
Vis- y

" I _ ‘ j -

tesk

d

s U _/ - I\ = &, -
Address mmr“—"‘n;"‘";@? col.tw,‘ X XX

w & I \__ Y7z

o \\\\\!\\\\\\\ \ m i LARRRRRARANY

D coco AR o HXRRAXREX

0 VO e M tc *X)‘E_";_‘_} 2 :
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NEC uPD4264405, 4265405

Hyper Page Mode Read Cycle

tase e
— thce
LN N f ;C
fesH |Lad sk 3
. I}Q; « 1D Dicas ter ticas - Wj tHcas - toen
s g A N 7N /1 N
s mm ha ' s - ﬁ“] o
R AH SCH tcaH tasc| | tean i toaH torc
y r—-l > e ln—- ft— Q——.I
Address Row :5(); Col. ] Col. I<ZX>§ Col. XX
tRcn
tnré:s m M
w v [717F | V7
ez
toc tac ta tewo
Ve : toea t:A fAT '_.I
% ve AN = e /AN
L thac
- taa
teac Bulld LdoHE, 573
toz
o Y e T DT TR

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
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Hyper Page Mods Read Cycle (WE Control)

RAS

s

Address

H

o

Remark

trase e
- Yy tRHCP
Voo N X
tesH tRsH
'jg; trco tHcas tHeAS t teen
V- Y Y b 4
V:‘- / \\ -\\ Z \\ ¢ / \___
R0 tha] _‘
tash| ﬁm ltasq) ta 'l

I Col. XX

H

s
[k
Be
I

X

twpz twez
po—i

tacs thchote }.¢t Lo tre },‘tﬁ 3 tRRM
e LI h\'¥: R\ N
tood P
' wez
vo AAMMMANNNY | AN
L trac } torR
" ™ ta taa torc
L. teac twez teac twez teag toez
teuz “ L ™ Lo
x:’: """""""" o2 -{DZ Data out }ﬂi-'-%;mta out‘}w-'-%l Dataout Jr-----

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 Cycie (OE Control)

thase tre
—_ — [T 3
RAS |- N A \
tesu tnpec tasH
tcap tAcD thcas e tHeas tep ticas tcen
Vi r—.
rvvl THe- « 5
as e f \ J & TN / \
tRaD traL Lorc
OFR.
| I ey o oy || Joeg] Lo T
- X R +
Address " gﬁ Row Cola cie KXXXA coc
= N 2 N
&
I* u:c tan fAcu
tacs teac Jeac toes Le—1-o] thRH
— - r Cic
WE x‘" taa \B} S
= cHo tocH =
tock "" tacp tace
toea toep L0EP, toep tock ,,‘ﬂﬂl
% 5 AN e AN\
Vie- / / X
oe |{
| tou totz"I ™ i
toz toez | teuz toe2 toez
- i p X -
110 x;"_ Hi-Z 4 x’omouv} a‘DataoutB ---ngmoma;-- Data out (-2

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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34

Hyper Page Mode Early Write Cycle

tRasP trp
= Vi \ tAHCP
RAS Vi, \ 1} \
tesH trc tRsH
y t}g‘f. tAco tHcas tce tHeAs ;Ltee thcas teen
- ; ; 4 b
cAs Vi _/ \ X 7 \ JZ \ J/ /F \
traD tha *=||
ER. tRaH ‘ujs tead tA‘Sf_ tean 'u_ilc tcAH
. 3. W 105, o YRR
Vi L Row AN Col. y Y Col. . Col. '
twes twer twes twer twes twen
o Ve
NN\ O Y N | W 7777774444
s, tou D8 | tom a5 oo

&

Vi — Y \
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 sarne RAS cycle.
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Hyper Page Mode Late Write Cycle

thasp tre
— thHCP
RS Vi N zF k
tesu tee tRSH
. I:Cj: trcp ‘ tueas tep Hecas tcvj' tHCAS tepn
= v/ \Y /l ‘S A S A
trap tha
tasr| Jtran | tasc toan tasc tean ftasc tean
[ ey e e | i | e
Address V1 Row ‘509: Col. Col. Col.
) tom | towt | tow
- e
twe trcs twe,
WE Vi X | /
Vi- \ \( J////////7
toEM toEn
Vi 4 ‘-.‘
=F (s
5\ V ALRRRRRRRANY
‘tgs_ ton toe0 tos | | ton
o \clt i Data in }HB-Z 1& Data in ‘M

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
RAs Ve \
RAS Vi- \ 4
THPRWC
teRP| R tHeAS tep tHeAs tcp HCAS ey
Vi — = 3 : 4 ) 4 X
e Ve
& W S \! f N N 4
tRAD tRaL
tasa| |tran tasc tean 1| tasc{| tem tasc] | tean
r—. -t e | d-q Pt
s s Y / 4
Address  \" :>§ Row @O] Col W Col. ] - Col.
- k. A J K A K
tacr, tace
tAWD I tcpw tepwo towy
tawp e tawp Jtowa, tawo WL
y tnlc__s towp ,2(_:; towo twp S towo
by k- R R Y
WE Vi \ \ \
trac
- tas tan tm
teac toEH tcac toEH teac) toex
p—i
v . toea tosa
v (™
% v A\ 1 I\ / NN
te'v.z toeo tez| |toeo
e
HiZ - HiZ
o \\I/c::: out pre= ————
toH i tos| | tow
Vin- —\ ) . ¥
© D S D S (o XX

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

Zl

Vo

/o]

tRAsP Ll
Ve ———!x tRHCP %
V-
tesn trc rsH
r}g; treo ticas tep tHeAS tep MEYETI teen
V- y 4 ) Y TN
V- / X_ 12 St y, N I /
tRap ) thas
tasal (e[| | team tasc | | tean tasc 1 o
T e S o S e e e
L~ ) 7 f
wes R
Vi cﬁ* twes tweH
H=

Ve \\\\\\D\ NNNE ed /

Vom-

Vo "TTTRTTIRReeet

V-,

thac 134
taa
tcac e twez
v letez ~
H {y Data out }-(X Data out Jp --{1---=--~-

s N

V-

Data in

------------ X

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 g
) tras the taas , tep
oy T ’ Y ‘7! -
RAS N
Vi- X JZ S cap
tcsa teqr trrc tcsr tor thpc ) teen

™~
v

@\ / B\ Y/ NS

O/ // S W A \\ WA\

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

RAS Only Refresh Cycle
tre tre
tras e tap tAas tar
sxs VK- Y ’ ' lt Y 4 X
S &%_; N 7 \_
terp
tRPC r—an|
terp teen
e Ve F Y 4 Y
Cas Vie- \_/ \
tasn tRan task tRan

Address

Vi ‘ X
Va0 AN 00000000 B L

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

vl | m_ ,;E:\L ] Jl‘w \__

@ T i B i i - N
o T W X

wE Ve 777} - k m///////f

g A Wi

Vor- Hi-2 ¥ Hi-Z
o oo @}L Data out hoomecen
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Hidden Refresh Cycle (Write)
- ://:,:__ ‘——'\ ,Zz )X( Zﬁ X
. I_tﬂ’. trco ) tRsH ter } torn ]
cAs V- F \\ N
Address ://:?_' m R°w. ‘@ Col, :
LMNNNNNNNNNY )7/ AL11EEARRRRRRRNNY

o]

v XXOOQROCROH_owr

Remark OE: Don't care
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Package Drawings

32PIN PLASTIC TSOP(II) (400 mil)

32 17
BEHHHAARHAABARAAREA

detail of lead end

?’HHHHHHHHHEH!HH%
A

V) bk L O O O O I I A

= o - T
oW

NOTE

el

ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.21 mm (0.009 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.)
0 042398  0.017:0.003
E 0.1£0.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.57 0.038
H 11.7620.2 0.463£0.008
! 10.16£0.1 0.400+0.004
4 0802 0.03120-999
K 014513928 0.00620.001
L 0s5t01 0.020+8-992
M 0.2 0.009
N 0.10 0.004
o+7° o +7°
P 315 %
$32G5-50-7JD2
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32 PIN PLASTIC SOJ {400 mil)

32 17
mininisisinlninlinEnlialinlisinEnlal

g O U B
1 16

E E

3
-

™ z

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 0.829x0.008
mum material condition. c 10.16 0.400
D 11.1820.2 0.440£0.008
E 1.00520.1 0.040%5:85 ;
F 0.74 0.029 i
. G 3.520.2 0.138£0.008 |
H 2.545%0.2 0.100+0.008 |
Py 0.8 MIN. 0.031 MIN. '
E 26 L 0102 _
Pk 1.27 (T.P.} 0.050 (T.P) |
i M 0.40£0.10 | 0016238 |
N 0.12 1 0,005
P 9.420.20 0.370£0.008
Qo1 0.004
T RO.85 R 0.033
U 0.207342 | 0.008:3%%
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