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NOTES FOR CMOS DEVICES

(® PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
cjuickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. Itis recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

(® HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Produc-
tion process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices. with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, /0 settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.
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Part Number

64M DRAM

1 PD42 64 40

NEC CMOS Dynamic RAM--|

64M Dynamic RAM, Refresh Cycle —

64 : 8K Refresh
65 : 4K Refresh

Organization

40:x 4
80:x8
16:x 16

Function Mode

SLE-AT0

0 : Fast Page Mode
5 : Hyper Page Mode (EDO)

Package

GS : TSOP (II) (400 mil)
LE : SOJ (400 mil)

Vce
A:3.3V £ 0.3V

Access Time



16M DRAM

Vece
No Letter : 5.0V £ 10%
L-A:3.3V 0.3V

LLE-A70

uPD42 S 16

40

NEC CMOS — ‘
Dynamic RAM !

S : Self Refresh
No Letter : Non Self Refresh

16M Dynamic RAM, ———— ;
Refresh Cycle |
16 : 4K Refresh

17 : 2K Refresh |
18 : 1K Refresh

Organization
40: x4
80:%8
16:x16

Function Mode

0 : Fast Page Mode
5 : Hyper Page Mode (EDO)

Package

G3 : TSOP (II) (300 mil)
G5 : TSOP (II) (400 mil)
LA : SOJ (300 mil)
LE : SOJ (400 mil)

Access Time



4M DRAM

(1)x4/x8

pPD42 S 4800 LE - 70

NEC CMOS
Dynamic RAM

S : Self Refresh
No Letter : Non Self Refresh

4M Dynamic RAM

Organization

40: x4
80:x%x8

Function Mode

0 : Fast Page Mode
5 : Hyper Page Mode (EDO)

Package

GS : TSOP (II) (300 mil)
G5 : TSOP (II) (400 mil)
LA : SOJ (300 mil)
LE : SOJ (400 mil)

Access Time



2)x 16

NEC CMOS
Dynamic RAM

S : Self Refresh
No Letter : Non Self Refresh

4M Dynamic RAM

L

Refresh Cycle
2 : 512 Refresh

Organization + Function Mode

10 : X 16 + Hyper Page Mode (EDO)
60 : x 16 + Fast Page Mode

Package

G5 : TSOP (II) (400 mil)
LE : SOJ (400 mil)

Access Time

Internal Control Code

AR DTy LT



IM DRAM

uPD42 1805 LE -70 -A

NEC CMOS
Dynamic RAM

IM Dynamic RAM

Organization

80:x8
16:x 16

Hyper Page Mode (EDO)

Package

GS5 : TSOP (II) (400 mil)
LE : SOJ (400 mil)

Access Time

Internal Control Code



Synchronous DRAM

(1)x4/x8

S - A

NEC CMOS —
Synchronous DRAM
Memory Density Minimum Cycle Time

16 : 16M bits 10: 10 ns (100 MHz)
Oreanizati 12: 12 ns (83 MHz)
rganization 13 13 ns (77 MHz)

4:x4 15: 15 ns (66 MHz)
8:%x8

uPDA45 16 T

1
|
1

No. of Banks
2:2 Bank

Interface
1:LVTTL

Package
G5 : TSOP (II)

Vee
A:3.3V £ 0.3V

e e mmem o s o — s e s e e e e e e




)% 16

PDA45

NEC CMOS —
Synchronous DRAM

Memory Density
16 : 16M bits
Organization

| —
10N
=
1 O\

|

16:x16
No. of Banks & Interface
1:2 Bank, LVTTL

S

Package
GS5 : TSOP (II)

A

Vce
A:33V =03V

10
‘[Minimum Cycle Time

10: 10 ns (100 MHz)
12: 12 ns (83 MHz)
13: 13 ns (77 MHz)
15: 15 ns (66 MHz)



(3) x 4/ x 8 (For PC)

uPD45 16 8

NEC CMOS —
Synchronous DRAM

Memory Density
16 : 16M bits

Organization

4:x4
8:x%x8

No. of Banks

2:2 Bank

Interface
1:LVTTL

I

For PC

Package
G5 : TSOP (II)
Vee

A:33V £ 0.3V

~ Clock Frequency

83:83 MHz
75:75 MHz
67 : 67 MHz
60 : 60 MHz

O T g

S



(4) x 16 (For PC)

PDA45

NEC CMOS —
Synchronous DRAM

1O\
[ —
o)
 —

Memory Density
16 : 16M bits

Organization
16:x16

No. of Banks & Interface
1:2 Bank, LVTTL

| n

Package
G5 : TSOP (II)

Vee

A:3.3V £ 0.3V

10

| QN

For PC

~ Clock Frequency

83:83 MHz
75:75 MHz
67 : 67 MHz
60 : 60 MHz



Hyper Page Mode (EDO)
64M Dynamic RAM






PRELIMINARY DATA SHEET

MOS INTEGRATED CIRCUIT

NEC / uPD4264405, 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

ermine | WWaime T T e e
nPD4264405-A50, 4265405-A50 50 ns 84 ns 20 ns
nPD4264405-A60, 4265405-A60 60 ns 104 ns 25 ns
nPD4264405-A70, 4265405-A70 70 ns 124 ns 30 ns

e CAS before RAS refresh, RAS only refresh, Hidden refresh

Part number Row address Column address Refresh Refresh cycle

nPD4264405 A0-A12 A0-A10 RAS only refresh, Normal Read / Write | 8,192 cycles/64 ms

CAS before RAS refresh, Hidden refresh | 4,096 cycles/64 ms

nPD4265405 A0-A11 AO-A11 RAS only refresh, Normal Read / Write | 4,096 cycles/64 ms

CAS before RAS refresh, Hidden refresh"

The infor ion in this d is subject to change without notice.

Ik
]
.

|
]
|
3
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NEC uPD4264405, 4265405

Ordering Information

Part number Ac;:as:;:;ne Package Refresh
PD4264405G5-A50 50 ns
uPD4264405G5-A60 60 ns
PD4264405G5-A70 70 ns 32-pin Plastic TSOP(II)
1PDA4265405G5-A50 50 ns {400 mil)
1IPD4265405G5-A60 60 ns . .
11PD4265405G5-A70 70 ns CAS before RAS refresh
PD4264405LE-A50 50 ns RAS only refresh
4PD4264405LE-A60 60 ns Hidden refresh
uPD4264405LE-A70 . 70 ns 32-pin Plastic SOJ
1PD4265405LE-A50 50 ns (400 mil)
LPD4265405LE-A60 60 ns
PDA4265405LE-A70 70 ns




NEC uPD4264405, 4265405

Pin Configurations (Marking Side)

32-pin Plastic TSOP (II) (400 mil) 32-pin Plastic SOJ (400 mil)
/

Vec o—] 1 32— GND Vee o—4 1 o 32|—o GND
1/01 o2 31 fe—so 1/04 1/01 o] 2 31— 1/04
1/02 oe—s{3 30 fe—o 1/03 1/02 o] 3 30f—o 1/03

NC o—]4 29 }—o NC NCo— 4 29}—o NC

NC o—5 % 28|—o NC NCo—] 5 j33 28— o NC

NC —{6 gg 27}—o NC NCo—] 6 gg 27—o NC

NC o—|7 2o 26 [«—o CAS NCo— 7 oo 26/«—o CAS

WE o—=8 §§ 25«0 OE WEo— 8 §§ 25|e—o OE
RAS o—9 29 24l oA12/NC™*  RASo— 9 om 24— A12/NC™*

A0 o— 10 23 fe—o A1 A0o—+ 10 23le—o A11

A1 o— 11 22 l«—0 A10 A1 o— 11 22«0 A10

A2 o— 12 21 f—o A9 A20— 12 21}e—0 A9

A3 0—»13 20«0 A8 A3o— 13 20|« A8

A4 o—14 19 le—0 A7 Ado—= 14 190 A7

A5 o—{ 15 18 oo AG A5 0— 15 18leo A6
Vcc o—{ 16 17 —o GND Vcc o—{ 16 17— GND

Note A12...uPD4264405
NC ... nPD4265405

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



NEC

uPD4264405, 4265405

Input/Output Pin Functions
The uPD4264405, 4265405 have input pins RAS, CAS, WE, OE, AddressNete 1 and inputjoutput pins VO1to 04,

Pin name g‘::::{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.
« 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 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 (tasmr, tasc) and hold time (tRAH, tcAH)
are specified for the activation of RAS and ﬁg
WE Write control signal.
(Write enable) Write operation is executed by activating RAS, CAS and W—E.‘
OE 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.
The_refore, read operation cannot be executed.
1/01 to /O4 Input/ | 4-bit data bus.
{Data inputs/outputs) Output 1/01 to /04 are used to input/output data.
Note1.
Part number | Address inputs { Upper bits Lower bits
uPD4264405 A0-A12 13 1
uPD4265405 AO-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



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 hyper page mode, the timing margin in read cycle is
larger than that of the fast page mode even if the CAS cycle time becc;mes 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

Vin-
Vi-

J

RAS

thrc torr

s V- " 2 Y L /

torc
Vi | s
Address | " E( Row)O] ColA )@XXX ColB )m Col.C
L= X
L tRac
* T taa taa tRCH
teac teac _tg& thavl el bTNPz

- Vmk-

WE Vm-l‘!l!/ S( 7//
tocn -"C-O b twez
toea toep toep L toa tcuo|

Vin- £ 1 -
OF Vu- A A AANAY
towz
toHe
tewz | doez teuz toez toez

- - p r Sy p 4 i-
10 \\52” Hi-Z %Xomoum ><>l:)atwutaL yommc} Data out Cfp-422-

L= y K K 7

1
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NEC uPD4264405, 4265405

Cautions when using the hyper page mode
1. CAS access should be used to operate tupc at the MIN. value.
2. Tomake I/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 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, 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 traH or tach must be met -.. twez and twez are effective.
3. In read cycle, the effective specification depends on the state of CAS signai when controlling data
output with the OE signal.
(1) CAS: inactive, OE: active - tcwo is effective.
{2) CAS, OE: active - tocH is effective.



NEC

uPD4264405, 4265405

Electrical Specifications

e All voltages are referenced to GND.

e After power up, 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 -0.6to +4.6 \'
Supply Voltage Vee -0.5to +4.6 v
Output Current lo 20 mA
Power Dissipation Po 1 w
Operating Ambient Temperature Ta 0to +70 °C
Storage Temperature Tstg -566 to +126 °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 Volitage Vee 3.0 3.3 3.6 \"

High Level Input Voltage ViH 2.0 Vec +0.3 v

Low Level Input Voltage ViL -0.3 +0.8 \"
Operating Ambient Temperature Ta 0 70 °C

Capacitance (TAa = 25 °C, f = 1 MHz)

Parameter Symbol Condition MIN. TYP. MAX,] Unit

Input Capacitance Cn Address 5 pF
(o) RAS, TAS, WE, OF 7 pF

Data Input/Output Capacitance Cvo [1/e] 7 pF

19
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NEC

uPD4264405, 4265405

20

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[uPD4264405]
Parameter Symbol Test condition MIN. | MAX. [ Unit |Notes
Operating current lcc1 | RAS, CAS Cycling trRAC = B0 ns 100 mA | 123
tRC = tRC(MIN.) tRAC = 60 ns 90
lo=0mA trRAC = 70 ns 80
Standby current lccz | RAS, CAS = ViH (MiNy lo=0mA 1.0 | mA
RAS,CAS 2 Vcc-0.2V “lo=0mA 0.5
RAS only refresh current lccs | RAS Cycling tRAC = 650 ns 100 mA [1,234
CAS Z ViH (MmN, tRAC = 60 ns 90
trc = tRe (MIN)  lo =0 mA tRAC = 70 ns 80
Operating current lcca  |RAS = ViL(max) tRAC = 50 ns 100 | mA [ 1,26
(Hyper page mode) CAS Cycling trRAC = 60 ns 90
tHpc = thpc (MIN) - lo = 0 mA tRAC = 70 ns 80
CAS before RAS lccs | RAS Cycling trRac = 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 hw all other pins not under test =0 V -5 +5 HA
Output leakage current low Vo=0 t.o 3',6 v . -5 +5 HA
Output is disabled (Hi-Z)
High level output voltage Voi | lo=-2.0mA 2.4 \
Low level output voltage Vou |lo=+2.0mA 0.4 v




NEC uPD4264405, 4265405

[uPD4265405]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lcc1 | RAS, TAS Cycling tRAC = 50 ns 130 | mA | 123
tRC = tRC(MIN.) tRAC = 60 ns 110
lo=0mA tRAC = 70 ns 100
Standby current lccz | RAS, CAS Z Vin Ny lo=0mA 10 | mA
RAS, CAS 2 Vcc -0.2V lo=0mA | 0.5 ‘
RAS only refresh current | lcca | RAS Cyeling tRAC = 50 ns 130 | mA [1,234 3‘
CAS Z ViH (miNy tRAC = 60 ns 110 i
trc =trRc (MIN)  lo =0 mA tRAC =70 ns 100 ‘
Operating current lcca |RAS = ViLmax) tRAC = 60 ns 100 mA | 125 |
(Hyper page mode) CAS Cycling tRAC = 60 ns 90
twrc = thec (MINg o = 0 mA tRAC = 70 ns 80
CAS before RAS leccs | RAS Cycling tRAC = 50 ns 130 mA 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 10
lo=0mA trRAC = 70 ns 100
Vi=0to 3.6V
Input leakage current Ihw all other pins not under test =0 V 5 +6 HA
Output leakage current low Vo=0to36V -5 +5 A
Output is disabled (Hi-Z)
High level output voltage | Vou | lo =-2.0 mA 2.4 \
Low level output voltage Voo |lo=+2.0mA 0.4 v

Notes 1. lcc, lccs, lccs and lccs depend on cycle rates (trc and tupc).
2. Specified values are obtained with outputs unloaded.
3. lcc1 and lccs are measured assuming that address can be changed once or less during RAS =
Viumax) and CAS = ViHMIN,.
4. lccs is measured assuming that all column address inputs are held at either high or low. I
5. lcca is measured assuming that all column address inputs are switched only once during each hyper I

page cycle.

21




NEC uPD4264405, 4265405

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification (2) Output timing specification
ViH MIN) = 2.0V -===cmmsomecees Vo iy =2.0V
Vit max) = 0.8V eoooomennen- - . VoL max) =08V

tr=2ns tr=2ns

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

Common to Read, Write, Read Modify Write Cycle

tRac=50ns | thRac=60ns | trRaAC =70 ns

Parameter Symbol i, T, | Min. TMAX. | MiN. | Max. Unit | Notes
Read / Write Cycle Time trc 84 - 104 - 124 —_ ns
RAS Precharge Time trp 30 — 40 - 60 _ ns
CAS Precharge Time tceN 7 —_ 10 _ 10 —_ ns
RAS Pulse Width tRas 60 (10000 60 10000 70 |[10000| ns
CAS Pulse Width tcas 7 |10000f 10 |10000{ 12 |10000| ns
RAS Hold Time tRSH 10 — 0 | - 12 - ns
CAS Hold Time tesk 38 | — | 4 | — | 60 | — [ns
RAS to CAS Delay Time to | 11| 37 | 14 | 45 | 14 | 82 | ns | 1
RAS to Column Address Delay Time tRAD 9 25 12 30 12 35 ns 1
CAS to RAS Precharge Time tcrp 6 - 13 _ 6 - ns 2
Row Address Setup Time tasr 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 tcan 7 — 10 - 12 — |.ns
OE Lead Time Referenced to RAS toes 0 — 0 - 0 —_ ns
CAS to Data Setup Time tewz 0 - 0 _ 0 - ns
OE to Data Setup Time towz 0 —_ 0 - 0 —_ ns
OF to Data Delay Time toeo 10 | — 13| — | 18] — |ns
Transition Time (Rise and Fall) tr 1 50 1 50 1 50 ns
Refresh Time tReF — 64 — 64 — 64 ms




NEC uPD4264405, 4265405

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

Input Conditions Access Time Access Time from h‘AT
tRAD = tRAD (MAX.) and tRCD = tRCD (MAX.) tRAC (MAX.) tRAC (MAX)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX)
tRCD > tRCD (MAX.) tCAC (MAX.) tRCD + tCAC (MAX)

traniMax) and treoimax.) 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 trapiMax) and taco =
treoivaxy will not cause any operation problems.

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

Read Cycle
trac =50ns | tRac=60ns | trRac =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 — % | — 18 ns 1
Access Time from Column Address taa | — 25 —_ 30 — 35 ns 1
Access Time from OE toeA — | B3| — | .| — | 18 ]|ns
Column Address Lead Time Referenced to RAS tRAL 26 —_ 30 — 36 _— ns

Read Command Setup Time tRcs 0 —_ 0 — 0 - ns

Read Command Hold Time Referenced to RAS tRRH 0 —_ 0 —_ 0 L — ns 2
Read Command Hold Time Referenced to CAS tRCH 0 _ 0 —_ 0 —_— ns 2
Output Buffer Turn-off Delay Time from OF toez 0 10 0 13 0 % | ns| 3
CAS Hold Time to OE teHo 5 - [ — [ —_ 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.) TRAC (MAX) TRAC (MAX)
tRAD> tRAD (MAX.) and tRCD = tRCD (MAX. TAA (MAX) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) LCAC (MAX) tRCD + tCAC (MAX.)

traoimax.) and treoimax) 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 trabimax) and trcp =
treoimax.) will not cause any operation problems.

2. Either trcHming or trrHimiNg should be met in read cycles.

3. toezimax., defines the time when the output achieves the condition of Hi-Z and is not referenced to
Vo or Vot.
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Write Cycle

trac=50ns | tRaC= 60ns | tRaC =70 ns
Parameter Symbol MIN. | MAX. | MIN. 1 MAX. | MIN. | MAX. Unit| Notes
WE Hold Time Referenced to CAS twer 7 - 10 - 10 —_ ns 1
WE Pulse Width twe 7 — 10| =110 ] — |ns| 1
WE Lead Time Referenced to RAS tAwL 10 - 10 — 12 — | ns
WE Lead Time Referenced to CAS tewe 7 - 10 - 12 — | ns
WE Setup Time twes 0 - 0 - 0] = |ns| 2
OE Hold Time toeH 0 - 0 - (] — | ns
Data-in.Setup Time tos 0 - 0 —_ 0 — ns 3
Data-in Hold Time tox 7 - 10 — 10 — | ns 3

Notes 1. twrimin, is applied to late write cycles or read modify write cycles. In early write cycles, twcHmIN,
should be met.
2. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
3. tosiming and tosmin, 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 toac -80ns | tRac=§0ns | thac = 70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read Modify Write Cycle Time trRwe 107 - 133 - 167 —_ ns
RAS to WE Delay Time two | 64 | — | 77 | — | 8 | — [ns ] 1
CAS to WE Delay Time tewo | 27 | — [ 32 | — | 37 | — | ns| 1
Column Address to WE Delay Time tawo 39 —_ 47 —_— 64 — ns 1

Note 1.  If twes = twesiwing the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If thwp 2 tRwDiMIN.), tcwD = tcwDiMIN.), tAwD = tawpimin,, and tecewo 2 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.
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Hyper Page Mode

tRac =50 ns | tRAC=60ns | tRac =70 ns
Parameter Symbol "uun. T max. | min. [max. | MiN, [max. | Ut | Notes

Read / Write Cycle Time thPc 20 - 25 — 30 —_ ns 1
RAS Pulse Width trase | 60 1250000 60 126000 70 [12500q ns

CAS Pulse Width tucas | 7 |10000f 10 f10000] 12 [10000| ns

CAS Precharge Time tcp .7 - 10 - 10 - ns
Access Time from CAS Precharge tacp — 30 — | 35 — 40 ns

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

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

Data Output Hold Time toHe ) —_ 5 —_ 5 —_ ns

OE to CAS Hold Time tocH 6 - 5 — 5 — | ns

OE Precharge Time toep 3 —_ 3 — 5 —_ ns
Output Buffer Turn-off Delay from WE twez 0 10 0 13 0 16 ns 34
WE Pulse Width twez 7 - 10 | — 10 — | ns| &
Output Buffer Turn-off Delay from RAS torr 0 10 0 13 0 15 ns 34
Output Buffer Turn-off Delay from CAS " torc 0 10 0 13 0 16 ns 3.4

Notes 1. turciming 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 tawp = taRwo(mIN.), tcwd = tcwDiMIN.), tawp = tawpimin., and tcpwp = tcrwoiming, 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 Vo or Vo.
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
torc 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 CAS.is-inactive
(at the end of read cycle)
Wé,b_é:active and either trri or tacH must be met..- twez, twez are effective.
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Refresh Cycle
tRAC=50ns | trRac=60ns | tRac=70ns
Parameter Symbol Min. | Max. | min. | max. | min. | max. Unit | Note

CAS Setup Time tesr [3 —_ 5 — 3 — ns
CAS Hold Time (CAS before RAS Refresh) teur 10 — 10° - 10 —_ ns
RAS Precharge CAS Hold Time trPc 5 — 5 - 5 — | ns
WE Setup Time ' twsr 10 - 10 - 10 — | ns
WE Hold Time twHR 15 - 185 — 15 — ns
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Read Cycle
tRC
tRas tre
S :/l,:_. _———SP Zr )‘
tcsH
-~ = o o
— V- Y 4
CAS le- / \\ i / / \_
tRAD tRAL
tash| | tran tasc tean
)‘—. .
Address x::: ml Row 1[@]‘ Col ]

tRCH
gm—
trcs thAH twez

w /T e N/

toes

7l

teHo | twez

toea ‘__-l ‘-.'

= v AW Z/ERN\\\\

torR
Hi-Z = X Hi-Z
Vou- i - .
/o] Voo "= . I Data out 75. .........

27
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Early Write Cycle

RXOOOKIKXXXXXXXXXXX)

¥ TIRRRRY 777777 7777777777

to
f—

o XN osan XXX

cs
S

XXXXXX

Remark OE: Don't care
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Late Write Cycle

tRc

W N —
r‘c_RH tRcD :A tepn
s\ _f AN 2 / \_
ol o]
Address \\,/:T [ Row :@;’ Col. A/
f_tr«—.__s twe
w v [ N L

L LLARLRARRARRRARRARRARNY

l
7
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Read Modify Write Cycle

tRwe
tRas L tre
== V- T L'——'—!—'
RAS Vie- \ / \
tesH
tcaA trco tRsH teen
tcas
=z Vv z -
CAS Vie- / \\ / / \
tRap
Fs_;l tRAH tasc tean
Vi ) b
Address Vi m Row ‘[®§ Col. ;
trwp tow
tawo trwL
I-tﬁ—ci tewd twe

v w /L1

-

OEA

= % TITU\TIN
- L

33H J

(/111111

toeH

Joep

tos

ton

ARRRRRRRANY

Vin-
o % XKD~

torz

touz

toez

Vor- Hi-Z
o o 2/ S

=3

Data out

.
g

Hi-Z
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Hyper Page Mode Read Cycle

CAS

Address

/o

Remark

Vin-
Vie-

Vin-
Vie-

Vin-
Vie-

VIH—
Vie-

VIH-
Vie-

Vou-
Vo.-

tRasP
thec
tHeas tcp
7 N
tcaH tasc
" Col.

AN e AARAN
o £

}--()I Data out

B-e

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 Cycle (WE Control)

RAS

CAS

Address

/10

Remark

tRasp trP
Ve tRHCP
Vi- N / |<
L_‘g‘: taco o thcas HCAS t:Z:H teen
V- p 4 4
Ve _/ N\ / N/ N\ -/ \
trap tra]
taspl [t ftascl | toan tasc | | wse | I foan !
[ ] - 1y
- @I Row 50; Col. Col. Col. XX
twez twez ‘ 'tﬂ twez
tacs thcrl] }-‘t o tRCY <tn s trru| [+
Vin- \ B!
o LLLL17 A\’ A\ \ L
tocH Y
toEa teHo e
:9_1.2.
Vis-
‘- TRRNAM AN
b tt:c taa taa torc
) twi tcac twez tea t
' tt:; 'ﬂez to =~ toz =
xz:: -------------- HiZ e, {y Data out ﬂi-z%&)ata out}w:'z-j >§| Data out ‘5' """

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.



NEC uPD4264405, 4265405

i

Hyper Page Mode Read Cycle (OE Control)

S R S S st e

trasp tre
— V- Y tauce 4 p
RAS " N /
tosu trpc tRsH
tcrp tRcD tHcas tcp tHCas tee tHeas teen
—= V- 3
as e f N\ 7 N 7 N / \ |
theo thay torc *
"tA_sﬂ Gy |tasc tean I dasg] [ toan |tascl |, tean | Lofe !
- v YAL = b ¥ ‘
Address " X>g Row [0] ColA ColB Col.C
- K 7 K N d ‘
[I: %C__- taa BRCH .
tacs teac Leteac toes MR )
— - A TCAC
= ==\
it= tcHo tocH oo
tocH "‘I tace tacp
toea toep toep toep tock “_C_“&l
OE Vin- \ \ : l ls Y )\ \\
ViL- / /
o {0EA toEA
}0_: touz [ | oz
touz toez |t toez toez toez
- i - p A 4 p i -
o) xﬁ_ H-Z 4 X[ ata out A} ytom out a)ﬁ-----;y Data out B) %%Dm' ou Q) -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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Hyper Page Mode Early Write Cycle

tRASP trp
Vin- \ tRHCP
Vie- & 7

RAS
tesH tHPe tRsH
tcae tRCD tHeas tep tHeas , | ter tHCAS teen
= V- at ; k‘ b /
S v _/ \ X 7 \ Sx .
tRaL
traD =|‘
tasr| |t Ita tas
R ﬁ __sfi tcaH ‘EU tean HR
L

Address \\2:‘ X)] Row :EOﬂ Col. )[@XX)]: CTXXXXX""COI. :[@ZXXX:
. N\ O\ | 777744444

Data in F 8 g 8 Data in
N 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 sarne RAS cycle.
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Hyper Page Mode Late Write Cycle

are Ve
RAS Vi

Vik-
Vi-

Address

Vin-

Vin-

Vo Vi-

trp

. —

teen

e

N1

2
JAARRARRRRNANY

QAXXXXXXX

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

trasp tre
axe Vi \ ﬂt %
RAS Vie- \
tHPRWC
'E_Cﬂ; tRCD tHCAs tcp tHcas tcp tHcas tePn
e V- p v 1 \
s w S N 7N N R
trap tRAL
ualfpe ey e e |tow e 2o,
Vik- ) s \
Address | }( Row §<>§ Col. )(M Col. Col.
tacp ta
‘ tRwo ot terwp | I* tcpwn tewt
tawp 1Y tawp ftew| T tawo [
t"f__s towd I}gg; towo twe, | tacs towp.
wE Ve ) Y
We V- \ N \
tRac
o tas | tan taa
teac toe tcac toeH tcac toEH

foer 1L e D

RN\ A

toeo
toez
o \\//:: ot e Hi-Z o
tos} | ton
o\ i LT - KXXZE

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 Cycle

Address

3|

/[e]

/O

Remark In the hyper page mode, read, write and read modify write cycles are available for each of the

Vin-
V-

Vin-
Vi-

ViH-
Vi-

Ve
Vi~

Vin-
Vi-

Vou-
Vo~

ViH-
Vi-

3 S
tesh birc tRsH
tco ticas tee Bicas tep tieas teen
4 \ 4 XY /
% J? st 1b \s: ; ;' I;

e
_
tash

vl
)

- gl | [l
XX)! Row :EOQ‘ Col. I(XX)I Col. m‘ Col )(XXXXX:
e lnc_v;_i__ twes twe
777777, L\ A
\\N\\§§\YVYWE = /EENNNNNNNNNN\NN
thac Lai
== Hi:Z, 3>1 Data out }-()1 Data out Mz ...
{Dﬂ Datain [re--seeeecseceene

consecutive CAS cycles within the same RAS cycle.
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CAS Before RAS Refresh Cycle
tre tRC-

tRas trp tRas , tip .

— Ve  \ I,t Y
RAS \

Vie- &: 72 S CRP

. e
tcsr tcHR tRpC tcsr toiR tRPC ten

s Ve T\ / N\ ! N/

twsr . twHR twsr twHR
n— —

S L\ N\NAAARARANNY

Remark Address, OE: Don’tcare 1/O: Hi-Z

RAS Only Refresh Cycle
tac tRc
trAS L tRP trAS trp
= Vi Zk———ﬁ 4 y
RAS " N B gt Jj \
tcrp
tRPC i
terp tepn
=5 Ve 3 3
CAS Vi- \__[ \
tasn tran tasr tRAH

\
o 3= YRR e KXRRRXN
ViL-

Remark \_N-E, OE: Don't care I/O: Hi-Z
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u
Hidden Refresh Cycle (Read) ];
tRc tRe H
tras tRas , L tRP L
T = =
\Cile taco tosn | town teen §
ws e f O 1 A\ |
tasn| | tran tasc tean
Address z:’: Row X)]i col ]
trcH
tRcs| twin_[*], twez

we v [/ f NV
toes tWez i
toeA £°’_‘q

v \X\\\\L\\\\\\\\\ _ A AN

) :':u; torc ‘tﬂ
foez
vo Ve Hi-Z < 3{X>i: — ES
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Hidden Refresh Cycle (Write)
the tre
tRas tap tRAS trp
— Vi \ b ¢ 3
RAS v K 1Z X( JZ \____
tcrp tRep tRSH tcHR toen i
s Vin \ 4 3
CAS Vie- / \\t JZ \
thad
tasr| | tRam tasc teaH
Vik- / N
i twsh| | twhHR
twes twer

7 AN

1oy XXXXKXKXXXK

Remark OE: Don't care

Data in

7 AN

XOOCKXXKXXKXKXIXXKXXKXXX
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Package Drawings 1

32PIN PLASTIC TSOP(II) (400 mil)

7 i
detail of lead end

32 1
H AR HHAHAHBEHARABHAREBARRA

EHHHHHHHTHHHHH%

A
i
[ - ! {
| N
(0] U L T T oo oo oot x‘ T 1
L - ! |
2 5 L ;
| )
— 7
D[R M @ ,;
NOTE 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. i
c 1.27 (T.P.) _ 0.050 (T.P.)
0 042:88  0.017:0.003 :
E 0.1£0.05 0.004+0.002
F___ 1.2MAX. __ 0.048 MAX. 1
G 0.97 0.038 :
H 11.7610.2 0.46310.008 ;
| 10.16£0.1 0.400:0.004
J o 0.8:02 0.03123-993
K 0.14523-92%  0.006£0.001
L 0.5:0.1 0.02013-93¢
M 0.21 0.009
N 0.10 0.004
o +7° o +7°
P 3l 3L ‘
$32G5-50-7JD2 |
{
!
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32 PIN PLASTIC SOJ (400 mil)

32 17
minlinlialialininl imlininisliniulis

0 N N ) N N N U O DA

1 16
E - E
-
Vi I ' =§
oz |1 L ,
L ‘ ~
- T
IIL___ P
M [BINW
P32LE-400A
ga?::EIead centerline is located within 0.12 mm ITEmM MILLIMETERS INCHES |
(0.005 inch) of its true position (T.P.) at maxi~ B 21.060.2 0.829+0.008
mum material condition. c 10.16 0.400
D 11.1820.2 0.440%0.008
E 1.005£0.1 0.040°39%
F 0.74 0.029 !
G 3.5¢0.2 0.138£0.008 |
H 2.5450.2 0.100£0.008 |
P 0.8 MIN. 0.031 MIN. '
K 26 0.102 ‘
Ik 1.27 (T.P.) 0.050 (T.P) '
M 0.400.10 0.016:3%8% |
i N 0.12 0.005 !
3 9.4£0.20 0.370£0.008 |
Q| o1 0.004 E
T R0.85 R 0.033
u 0.20°33 0.008°3%%




PRELIMINARY DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

uPD4264805, 4265805

64 M-BIT DYNAMIC RAM
8 M-WORD BY 8-BIT, HYPER PAGE MODE

Description

The uPD4264805, 4265805 are 8,388,608 words by 8 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 uPD4264805, 4265805 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
« 8,388,608 words by 8 bits organization

Access time RMW cycle time Hyper page mode
Part number (MAX.) (MIN.) cycle time (MIN.)
nPD4264805-A50, 4265805-A50 50 ns 84 ns 20 ns
nPD4264805-A60, 4265805-A60 60 ns 104 ns 25 ns
nPD4264805-A70, 4265805-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
nPD4264805 A0-A12 A0-A9 RAS only refresh, Normal Read / Write | 8,192 cycles/64 ms
CAS before RAS refresh, Hidden refresh | 4,096 cycles/64 ms
uPD4265805 A0-A11 AO0-A10 RAS only refresh, Normal Read / Write 4,095 cycles/64 ms
CAS before RAS refresh, Hidden refresh
The infor in this d is subject to ch without notice.

e i o]

e

Document No. M10857EJ2VODSU1
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Ordering Information

Part number Ac;:“ens:;fre Package Refresh

PD4264805G5-A50 50 ns
PD4264805G5-A60 60 ns

. uPDA4264805G5-A70 70 ns 32-pin Plastic TSOP(II)
1PD4265805G5-A50 50 ns (400 mil)
uPDA4265805G5-A60 60 ns _ _
PD4265805G5-A70 70 ns CAS before RAS refresh
PD4264805LE-AS0 50 ns RAS only refresh
1PD4264805LE-ABO 60 ns Hidden refresh
uPD4264805LE-A70 70 ns 32-pin Plastic SOJ
PD4265805LE-AB0 50 ns (400 mil)
PD4265805LE-A60 60 ns
uPD4265805LE-A70 70 ns




NEC uPDA4264805, 4265805

Pin Configurations (Marking Side)

32-pin Plastic TSOP (II) (400 mil) 32-pin Plastic SOJ (400 mil)
_/ ,
Vee o— 1 32}—o GND Vee o—{ 10 32|—o GND
1/101 o2 31 o 1/08 1/01 o] 2 31}—o 1/O8
1102 o3 30 le—so /07 1/102 o> 3 30— 1/O7
1/03 o« 4 29 le—o 1/06 1/03 o] 4 29}—o 1/06
1/04 o« 5 133 28 le—»o 1/05 1/04 o] 5 133 28J—o 1/05
NC o—|6 gg 27 }—o GND NCo— 6 EE 27}—o GND
Vec o—17 o2 26 J«—o CAS Vcco— 7 2o 26}«—o0 CAS
WE o—{8 §§ 25— OE WE o—{ 8 §§ 25le—o OE i
RAS o—{9 22 24|« oA12/NC™*  RASo—9 Am 24— A12/NCN" :
A0 — 10 23 l«—o A11 A0 o—»{ 10 23le—0 A11 |
A1 o—{ 11 22 fe—o A10 A1 o— 11 22|« o A10 .
A2 o— 12 21 |e—o A9 A2 0— 12 21}e—o A9 i
A3 0—13 20 [« AB A3o— 13 20— A8 i‘
A4 o—= 14 19 |0 A7 Ado—] 14 19}e—o A7 ]
A5 o—» 15 18 f—o AB A5 o— 15 18le—0 A6
Vcc o—] 16 17 —o GND Vcec o—] 16 17—° GND

Note A12..uPD4264805
NC ... nPD4265805

|
AO to A12 : Address Inputs I

1/01 to 1/08 : Data Inputs/Outputs it
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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uPD4264805, 4265805

Input/Output Pin Functions . o
The uPD4264805, 4265805 have input pins RAS, CAS, WE, O, AddressNote 1 and input/output pins VO1to VO8.

Pin name . Ig:::{“ Function
RAS Input | RAS activates the sense amplifier by Iafching a row address and selecting a
(Row address strobe) corresponding word line. h
’ 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 amplifier.
A0 to AXNote 1 Address bus.
(Address inputs) Input total 23-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 (tRAH, tcaH)
are specified for the activation of RAS and CAS.
WE Write control signal.
(Write enable) Wirite operation is executed by activating RAS, CAS and WE.
OE 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 ip the device.
Therefore, read operation cannot be executed.
1/01 to 1/08 Input/ | 8-bit data bus.
(Data inputs/outputs) |OUtPUt | 01 o /08 are used to input/output data.
Note1. "
Part number | Address inputs | Upper bits Lower bits
nPD4264805 AO-A12 13 10
nPD4265805 AO-A11 12 1

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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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.

T I B e o S D yad i T - e

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 i
that in the fast page mode is 40 ns. J
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. Specificationsto be observed are described
in the next page.

Hyper Page Mode Read Cycle

vvy VIH— ‘—-——-—
RAS ,~ \r /

tHPC torr

as w / ) N ) /

torc i

- i J i
Address ™ E( Row )O] ColA )@XX)I ColB )@'Xy ColC
- . K
trac
IL A taa taa troH r
teac toac Jlea [N “I‘“
— Vh-
WEV""!!‘Z!/ S 7//
t
tock  tono > twez

— V- = Ltoe: | ﬁ
O - \ /N AN

touz
toHe
touz [ Joez toz 1 tors toez
Voh- Hi-Z 7 X X Hi-Z
o o 4 >q Data out A EQ(DMMB( Data out -4 ¥ Data out Clp-=325-
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Cautions when using the hyper page mode
1. CAS access should be used to operate turc at the MIN. value.
2. Tomake /Osto Hi-Zin read cycle, itis 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 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, 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 trrH or tach must be met -+ twez and twrz 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 - tocH is effective.



NEC uPD4264805, 4265805

Electrical Specifications
e All voltages are referenced to GND.
e After power up, 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 -0.5 to +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 33 3.6 \"
High Level Input Voltage Vin 2.0 Vce +0.3 \"
Low Level Input Voltage ViL -0.3 +0.8 \'
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 6 pF
Ci RAS, CAS, WE, OF 7 pF
Data Input/Output Capacitance Cvo /0 7 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[1PD4264805]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes

Operating current lcct | RAS, CAS Cycling tRAC = 60 ns 105 mA | 123
trc = tRC(MIN.) tRAC = 60 ns 96
lo=0mA tRAC = 70 ns 86

Standby current lccz | RAS, CAS Z ViHMiNg lo=0mA 1.0 mA
RAS,CAS = Vcc-0.2V lo=0mA 05

RAS only refresh current lcca | RAS Cycling tRAC = 60 ns 105 mA 1,234
CAS Z ViH (MIN.) tRAC = 60 ns 95

_ tac =trc (wing  lo=0mA tRAC = 70 ns 86

Operating current lcca | RAS = ViLmax) tRAC = 50 ns 106 mA | 125

(Hyper page mode) CAS Cyeling tRAC = 60 ns 95
tHPC = thpc (MIN)  lo = 0 mA tRAC = 70 ns 85

CAS before RAS lccs | RAS Cycling tRAC = 50 ns 13 | mA | 1,2

refresh current “tRC = tRC (MIN.) tRAC = 60 ns 115
lo=0mA tRAC = 70 ns 105
Vi=0to 3.6V

Input leakage current hw | g other pins not under test = 0 V -5 +5 HA

Output leakage current low Vo=0 t‘o 3'.6 v . -5 +5 HA
Output is disabled (Hi-Z)

High level output voltage Vou |lo=-2.0mA 2.4 Vv

Low level output voltage Vou | lo=+2.0mA 0.4 Vv
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3
[uPD4265805] }
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes %
Operating current lccr | RAS, TAS Cycling tRAC = 50 ns 135 | mA | 1,23
tRC = tRCIMIN.) tRAC = 60 ns 115
lo=0mA tRAC = 70 ns 105 g
Standby current lccz | RAS, CAS 2 ViH (miN) lo=0mA 1.0 | mA ]
RAS, CAS 2 Vec-0.2V lo=0mA 0.5 i
RAS only refresh current lccs | RAS Cycling trAC = 60 ns 136 mA (1,234 1
CAS = ViH (MiN) tRAC = 60 ns 116 :
trc =tRc (MIN) o =0 mA tRAC = 70 ns 105 A
Operating current lcca | RAS = ViLmax) tRAC = B0 ns 106 | mA | 1,286
(Hyper page mode) CAS Cycling tRAC = 60 ns 95
tpec = tHec (M) lo = 0 mA trRaC =70 ns 85
CAS before RAS lccs | RAS Cycling tRAC = 50 ns 136 | mA | 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 15
lo=0mA tRAC = 70 ns 105
Vi=0to 3.6V
Input leakage current bW | o other pins not under test = 0V -5 +5 uA
Output leakage current low Vo=0 t‘o 3..6 v . -5 +5 HA
Output is disabled (Hi-2)
High level output voltage Vou | lo=-2.0mA 2.4 \
Low level output voltage Vou |lo=+20mA 0.4 v

Notes 1.

lce, lees, Icca and lccs depend on cycle rates (trc and twec).

2. Specified values are obtained with outputs unloaded.

3.

lcc1 and lccs are measured assuming that address can be changed once or less during RAS =
Viumax) and CAS = VikMIng.

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

Icca is measured assuming that all column address inputs are switched only once during each hyper
page cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

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

ViH miN) =20V

ViL (max) = 0.8V

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

Common to Read, Write, Read Modify Write Cycle

tRAC=50ns | tRac=60ns | tRac=70ns

Parameter Symbol MIN. T MAX. | MIN. TMAX. | MIN. | MAX. Unit | Notes
Read / Write Cycle Time tre 84 — 104_ — 124 —_ ns
RAS Precharge Time trp 30 - 40 —_ 50 — | ns
CAS Precharge Time tceN 7 —_ 10 —_— 10 —_ ns
RAS Pulse Width tas | 60 [10000( 60 [10000/ 70 |10000( ns
CAS Pulse Width tcas 7 |10000/ 10 [10000( 12 [10000| ns
RAS Hold Time tAsH 0|~ | 10| —1]12]| — |ns
CAS Hold Time tesH 38 | — | 4 | — | 50 | — |[ns
RAS to CAS Delay Time 1 teo | 11 [ 37 | 14 | 46 | 14 | 582 |ns | 1
RAS to Column Address Delay Time tRAD 9 25 12 30 12 35 ns 1
CAS to RAS Precharge Time tcrp 6 —_ 5 — | 8 - ns 2
Row Address Setup Time tasR 0 - 0 _ 0 —_ ns
Row Address Hold Time tRAH 7 - 10 - 0 —_ ns
Column Address Setup Time tasc 0 —_ 0 - 0 —_ ns
Column Address Hold Time tcaun 7 — 10 —_ 12 - ns
OE Lead Time Referenced to RAS toes | 0 -1 0 —_ 0 — ns
CAS to Data Setup Time tez 0 —_ 0 -_ 0 —_ ns
OE to Data Setup Time towz 0 —_ 0 - 0 — ns
OE to Data Delay Time toep 10 [ — ] 13} — ]| — |ns
Transition Time (Rise and Fall) tr 1 50 1 50 1 50 ns
Refresh Time tReF — 64 - 64 - 64 ms
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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.) tRAC (MAX) TRAC (MAX) \%
tRAD > tRAD (MAX) and tRCD = tRCD (MAX.) TAA (MAX.) tRAD + taA (MAX)
tRCD > tRCD (MAX.) tcac iMAX) tRCD + tCAC (MAX.)

trapiMax) and treomax.) 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 = traoimax) and trco =
trcoimax) will not cause any operation problems.

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

i A i Gl RS S BT R 1 e

Read Cycle
tRac=50ns | tRac=60ns | tRac=70ns

Parameter Symbol MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit | Notes
Access Time from RAS trac —_— 50 — 60 — 70 ns 1
Access Time from CAS teac —_ 13 — 15 — 18 ns 1
Access Time from Column Address taa — 25 — 30 —_ 35 ns 1
Access Time from OE toea _ 13 — 16 — 18 ns
Column Address Lead Time Referenced to RAS tRAL 25 —_ 30 —_ 35 - ns
Read Command Setup Time tres 0 —_ 0 —_ 0 — ns 1
Read Command Hold Time Referenced to RAS tRRH 0 - 0 —_ 0 — ns 2 \
Read Command Hold Time Referenced to CAS tRCH 0 — 0 - 0 —_ ns 2 ‘*
Output Buffer Turn-off Delay Time from OE toez 0 10 0 13 0 15 ns 3 i
CAS Hold Time to OE tcHo [ —_ 5 — [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.) tRAC (MAX.) tRAC (MAX)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX.)
tRCD > tRCD (MAX,) tCAC (MAX) tRCD + tCAC (MAX)

tranimax) 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 tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = traoiMax) and taco =
treo(Max.) will not cause any operation problems;

2. Either trcHimin,g or trRrHMINg should be met in read cycles.

3. toezmax) defines the time when the output achieves the condition of Hi-Z and is not referenced to
VoH or VoL.
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Write Cycle

. trRac=560ns | trRac= 60-ns | tRac=70 ns
. Parameter Symbol MIN. | MAX. | MIN. 1 MAX. | MIN. | MAX. Unit| Notes
WE Hold Time Referenced to CAS tweH 7 - 0 | — | 10| — [ns] 1
WE Pulse Width twe 7 — | 10| =110 ] — |ns| 1
WE Lead Time Referenced to RAS tRwL 10 - 10 - 12 —_ ns
WE Lead Time Referenced to CAS tewL 7 - 10 — | 12 | — |ns
WE Setup Time twes 0 — 0o | — 0 — |ns| 2
OE Hold Time toeH () - 0 - 0 — | ns
Data-in Setup Time tos 0 - 0 -1 0 —_ ns 3
Data-in Hold Time ton 7 - 10 - 10 — | ns 3

Notes 1. tweminy is applied to late write cycles or read modify write cycles. In early write cycles, twcHimin,
should be met.
2. If twes = twesimin, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
3. tosiming and towming 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=50ns | tRAC=60ns | tRac =70 ns

Parameter Symbol MIN. | MAX. | MIN. TMAX. | MIN. | MAX. Unit | Notes
Read Modify Write Cycle Time tRwC 107 - 133 | — 157 — | ns
RAS to WE Delay Time tRwD 64 - 77 —_ 89 - ns [ 1
CAS to WE Delay Time tcwo 27 - 32 - 37 — | ns 1
Column Address to WE Delay Time tawp 39 - 47 | - 54 — ns 1

Note 1. If twcs = twesiming the cycle is an early write cycle and the data out wiil remain Hi-Z through the
entire cycle. If tawp = taRwp(mIN.), tcwd 2 tcwp(MIN.), tAwD = tawp(miN.), and tcpwp = tcpwbmm.), thecycleis 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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Hyper Page Mode

tRAC=560ns | tRAC=60ns | tRAC =70 ns
Parameter : Symbol MIN. | MAX. | MIN. | MAX. | MIN. | MAX. Unit | Notes
Read / Write Cycle Time tHPc 20 —_ 25 — 30 — ns 1
RAS Pulse Width trase | 50 1250000 60 f125000 70 f12600Q ns
CAS Pulse Width ticas | 7 | 10000 10 [10000{ 12 |10000| ns
CAS Precharge Time ter 7 —_— 10 —_ 10 —_ ns
Access Time frombm Precharge tacp —_ 30 —_ 35 —_ 40 ns
CAS Precharge to WE Delay Time tcrwo 41 - 52 —_ 59 —_ ns | 2.
RAS Hold Time from CAS Precharge tRHCP 30 - 36 — 40 — ns
Read Modify Write Cycle Time tipRwWC | 52 —_ 66 —_ 75 — ns
Data Output Hold Time toHC 5 - 5 —_ ) — ns
O to CAS Hold Time tocH s | — 5 - 5 — | ns
OE Precharge Time toep 5 —_ 5 _ 5 — | ns
Output Buffer Turn-off Delay from WE twez 0 10 0 13 0 15 ns | 34
WE Pulse Width twez 7 — w0l =) w0 | =|ns]| a
Output Buffer Turn-off Delay from RAS torR 0 10 0 13 0 15 ns 3.4
Output Buffer Turn-off Delay from CAS torc 0 10 0 13 0 16 ns | 34
Notes 1. turciming 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 tRwp = tRWD(MIN.), tcwD = tcwp(MIN.), tawD = tawpimin,, and tcpwp = tcrwoiming, 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 Vou or VoL. -
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
torc 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, 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)
m,a.é:active and either trRru or tach must be met--. twez, twez are effective.
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Refresh Cycle
. - tRac=60ns | thRac=60ns | tRAC=70ns
Parameter Symbol MIN. | MAX. | min: Tmax. | MmN | max. Unit | Note

CAS Setup Time tcsk 5 — 5 — 5 — | ns
TAS Hold Time (CAS before RAS Refresh) tcHR 10 - 10 - 10 — | ns
RAS Precharge CAS Hold Time trpc 5 — 5 — 5 — | ns
WE Setup Time twsk 10 - 10 —_ 10 — | ns
WE Hold Time (Hidden Refresh Cycle) twHR 15 — 15 —_ 15 — | ns
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Read Cycle
RS i X
- V rﬁz - p :a:: Y = p
cAS V'T: J o \\: — 1[ / \_
Address xr: m: Row j@i’-‘lwl 7 A
% \o ZZII1I7TT1T] e V77
% v AT ARNNN\\N
. -——"’“—j tora
vo Vo Hi:Z mr Dataout  J-ri-...
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Early Write Cycle
tre
tras \ trp
v T Y @L {
RAS
s 1 N
le (]
tcrp 1 tr: teen
oS Vi . tcas / p
Vie- / \ X Z / \_
tRAD
tasr || tran
>

C
o XL e + RRRRRRXRXRXRXRIRRR

7 % T | L/

to:
b

w© e QUOKXXXXXXXXXXXX

Remark OE: Don't care

cS
S

toH
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Late Write Cycle
tRas = Il= t
T 4 A
rtcj’. tRCD ::i: tepen
as Ve f N [/ \_
gl T e
Address \* XXXX Ro ‘F Col. IW
=
w v [[[//////]] N

w
-

5 LLARTRARARRRRRRRARRARNY

Datain KXXXXXXXXXXXX

59




60

NEC uPD4264805, 4265805
Read Modify Write Cycle
RAS \r \‘ ; ’C
lt‘c_n.ﬁ trRCD ::: tceN
=/ Y ', \_
’ﬁl twm _tﬁ tcaH
address 1 YK row XXX col X XX
we v [[/////// N i
= £ TRt ANAARRAANY

Vin
o i XXKKXXX)-

toLz
towz

&3

/o Vou- _HiZ

Vo- =777

Data t:ut"l
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Hyper Page Mode Read Cycle

CAS

Address

110

Remark

Viu-
Vi-

Vin-
Vi-

VDH-
Vie-

Vin-
Vi~

Vin-
Vie-

Von-
Vou-

RASP . P
— g N N
tcrp *® e 2l ter ™ e tcp tnms" 1ci
pd cD ICAS ICAS ICAS 1——P—N—D[
Vi N 4N AN J/‘ N_
o tRaL torr
task w toan l_tﬁ_sg toad [usc| | toan ! toec
'—.I 4——’]
@&N}On' Col. Col. Col. XX
tRCH
tni_cs ] .t’ﬁ"l
7777/ F N Y/
Wez
oo tace tace tcHo M
toea taa taa
\\\\}\\\ =4 s w0 N\
- o
teac Lo, M toez
taz
-------- Hi-Z {x Data out }--()3‘ Data out }"()1 Data out }“'

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 Cycle (WE Control)

trasp trp
1
S x::': -——5\ RHCP z:t
" '}gﬁ; tRcD s tHeas tHeAs . t:::H : teen
— H- B
CAS  v- / \\ \\ ? \\ . / ) W
trap tra] l
rﬁ_sz tRan  ftasc| tean tasc _,_'Cl:_ﬂ tasc | ) _rtcm “l

Viu- 3
Address Vi @ Row ,EOZ Col. Col. Col. KX

twez twez

e tacs tRCH “ta S tRRAH

ji1

[ tRCHI»

WE /7

i
!
7

— - -
Vi
% v AMANAAMNNMNNNY ANNNN
L trac " - :osn
[OFC
:Ac:c |twez teac WE? tea toez -
tewz t tc
o zﬁf.' """""""" HeZeens '{D‘ Data out Hi-'-% Data out’}w-‘-z- Dataout Jp------

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 Cycle (OE Control)

trRaSP e
= Ve Y tance
RAS V:L- 2 \
fesu tHpc tRSH |
tcap) trep tueas tee Bicas tep THCAS [ i
|
—= Vm- C - 1
CAS .y \ X N A N / \_ 1
trRaD L g
= i A flag] [t ] |tomn,, *:': ‘i
Address |1t~ Row XX ColA ColB : Col.C i
v ::c * taa
tres teac 'lG_OC. s T o
— V- A 1
WE
w /1117 o = E== AN
tocn | [+ tacp 2 | e ;
I
toea toep (loer - tnep tocH ‘tc_ug' |
—-Vm-SS“““‘F e mﬁ T |
o e o !
LicH S‘E- m—i toez toez
vo x:_' Hi-Z 3 o.uomA}---- [Date out 8-~ Y Data out 8- nmu%}--'!:.z.

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 Early Write Cycle

CAS

Address

/o

Vin-
Vie-

Vik-
Vie-

Vis-
Vie-

Vi
Vie-

Vin-
Vie-

Remarks

tRasP e tAP |
\‘ tRHCP
N 7
tosu thec thsH
teap trco tHeas tep tHCAS | ter tHeAS teen
N ?F X [ / }E JK
X _7 K .
thaL
trRap ;I,
tasR| [tRan tasc| tean tasc tean tasc | tcan
| j— o j—
X U = OB = YRR o= JRRRR
ol. ol. ol.
koW k_ 7 K K 7
twes twen twcs twen twes| | twen
to: .
s tou tos ton s i1, tow
X

. 4 . 4

omain X XXRXXXXXX

1. OE: Don’t care
In the hyper page mode, read, write and read modify write cycles are available for each of

2.

the consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode Late Write Cycle

Vin-
Vi

Vi

CAS VIL..

Vin-

Address Vi

Vine
Vi

A

VIH-
Vi

Vin-
Vo Vi-

tRASP trp
tAHCP e
_
\ : (N
tesn tHPC tAsH
teap tRco tHeas tep tucas ter tucas teen
/ \ N N }F k
“tRAL
tash| |tran bt:S_CJ tean tasc tcan 'ﬁ tean
Row Col Col. Col
towt, towr tow
tawe
twep tAcs twe.
v‘ I‘ > "
\; ]/ \Sw 211N
toeH toeH

Y,

tos| ( tou toeo
|

=
ARRARRRRNNNY

.
Data in

tos toH
o e
2 e XKRRXXKRRK

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.

65

Ry RS

5 I A R SR -

P ST v S o R DI OR




NEC uPD4264805, 4265805

Hyper Page Mode Read Modify Write Cycle

tRasP trp
8ac V- \
RAS Vi \L 4 ;
tHPRWC
" ;ﬁ trco tHcas ter tHeas - tep ] tHcas tepN
v - 3 4 X
CAS Vie- j \\( Z N Z \ /lJ
tRaD tRAL
tasa| [tran tasc tcan tasc | | team tasc| | tean
- > 1—1 j->
Vi YNA\SL '\ {
Address " :>§ Row J§<>§ Col. m Col. Col.
tace ta
tawp | tcPwp I* tcPwo towt
tawp tawp ftow) ™ tawp L
trcs towo HE; towo ovo |
e Vs ) R —\
WE Vi \: 11’ \ \
tRac
o taa sl taa
tcac toeH tcac toeH tcac) toeH
e

o] i R
% MANNNWNY N

tcz | |toeo itew toep tcz| |toeo
i | + - ]
10_1.: ftoez towz ltoez toz o7
Vi Hi-Z -» Hi-Z \ Hi-Z \ Hi-Z
/0 V::: ------------------- -‘& out f-== %y out out
tos| | ton tos| | tox tos| | ton
Vin- \ Y \
10 |, eaee - 4 ; - », P . d :

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 Cycle

CAS

Address

3l

/o

lle}

Remark In the hyper page mode, read, write and read modify write cycles are available for each of the

ViH-
Vie-

Vin=-
Vi-

Vi-

Vin-
ViL-

V-
Vi-

Von-

Voi-

Vin-
Vie-

tRasP

P

3 -
7777777 ==y
\\\\\\L\\\\\\msf = *j\ AAARRAARNAN
o BT T
.......... s

consecutive CAS cycles within the same RAS cycle.
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CAS Before RAS Refresh Cycle
tac tac
tRAS trP tRas tRP
—_ Ve N s : ' Y
RAS Vi & 72 g 72 CRP |\
[
tcsh tcHR tRPC tcsr toHR tRrC torn

as e\ / N Y/ N/ "

w = 777F X B \\\ARAARAARANNY

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

RAS Only Refresh Cycle
tre tac
tRas L trP tRas tre
Ve ZI(——-) 's Y
RES ov N , N ]
tcrp
tRPC [
tere teen
e Vm # A
CAs Vi- \_/ \
tasn tRan tasr tRan

v

)
Address Ve m Row Row W
Vi- A

Remark WE, OE: Don'tcare I/O: Hi-Z
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Hidden Refresh Cycle (Read)

t:: . tep ::s . 1 tRe
s Y i ' i \__
tcrp trep tRSH tcHR teen
&y f i a \_
thap thaL
tasp . ‘u_sc, tcan
Address x::_' MRUW lﬁa‘( Col.
I tRCH
tRcs twin [, twez
WE Ve /] L Wi
toea ton
v \X\\\\L\\\\\\\\ ' A NN
) . :::& torc ‘t'O::
toez
toz
110 le_' Hi @1 Data out b H:Z
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iRty
N - /‘m’i - Y \_
e | _/ — T
Addoss V1 XXXX%OWM’@; - oo =
AN\ 57/, LAAAAAAAVARAN

e XXXXXXXXXXE: CROXCRHKIIKXXHKKXKKKX

Remark OE: Don't care
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Package Drawings |

32PIN PLASTIC TSOP(II) (400 mil)

32 17

A A A AHRAARAAARANRAR
detail of lead end

A4

+ EESCTA
i

1 16
A
H
|
Lo 1] J
. W « ‘f
i 5 ;
—D[® M @)

NOTE ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.21 mm (0.009 incn, ot 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 042388  0.017:0.003
E 0.120.05 0.004:0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.463:0.008
| 10.16£0.1 0.40020.004
J 08202 0.03123-398
K 0.14523:92% 0.00620.001
L 05201 0.020:3-924
M 0.21 0.009 !
N 0.10 0.004
S a2l

$32GS5-50-7J02
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32 PIN PLASTIC SOJ (400 mil)

32 17
alisisizfinlisislislisicializslalsinla)

iJULlLJI.ILJULJULJLJUlJI_I_LJLI

16
E _.E
-
| | 7
°lz Y ‘ L i =%
A\ ' N
- | N\
[E]____ o] a ] P
M [e[N@ ]
P32LE-400A
NOTE {[ITEM| MILLIMETERS | INCHES
Each lead centerline is located within 0.12 mm
{0.005 inch) of its true position (T.P.) at maxi- . B 21.060.2 0.8290.008
mum material condition. c 10.16 ' 0.400
D | 11.18%0.2 0.440£0.008
E i 1.005%0.1 0.040%5:9%4
F 074 " 0.029
G 3.5£0.2 0.138+0.008
H 2.5450.2 0.100+0.008
I | 0.8MIN. | 0.031MIN. |
J 2.6 | 0.102 |
LK 1.27(TP) | 0.050 (T.P)
Y 0.4040.10 0.016:3%84
N 0.12 0.005
P 9.420.20 0.370£0.008
Q| 01 | 0.004
T ! ROS8S ! R0.033 |
LU 0205808 | 0.008:3% |




PRELIMINARY DATA SHEET

MOS INTEGRATED CIRCUIT

NEC / ,PD4264165, 4265165

64 M-BIT DYNAMIC RAM
4 M-WORD BY 16-BIT, HYPER PAGE MODE, BYTE READ/WRITE MODE

Description
The uPD4264165, 4265165 are 4,194,304 words by 16 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 uPD4264165, 4265165 are packaged in 50-pin plastic TSOP(II).

Features
* Hyper page mode

* Single +3.3 V+0.3V power supply
* 4,194,304 words by 16 bits organization

Moy | Mememe | Mo et
nPD4264165-A50, 42651656-A60 50 ns 84 ns 20 ns
nPD4264165-A60, 4265165-A60 60 ns 104 ns 25 ns
nPD4264165-A70, 4265165-A70 70 ns 124 ns 30 ns

« CAS before RAS refresh, RAS only refresh, Hidden refresh

Part number Row address Column address ) ﬁefresh Refresh cycle

1PD4264165 AO-A12 AO-A8 RAS only refresh, Normal Read / Write | 8,192 cycles/64 ms

CAS before ﬁs refresh, Hidden refresh | 4,096 cyclgs/64 ms

uPD4265165 A0-A11 A0-A9 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.

Document No. M10694EJ3VODSU1 73
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NEC uPD4264165, 4265165
Ordering Information
A tim
Part number ?&s:xt) e Package Refresh
1PD4264165G5-A50 50 ns
1PD4264165G5-A60 60 ns ZA bofore FAS refresh
4PD4264165G5-A70 70 ns 50-pin Plastic TSOP(I) G m‘f h" °e
uPD4265165G5-AB0 50 ns (400 mil) g °"'Vf'r ':’
1PDA4265165G5-A60 60 ns icden refres
4PD4265166G5-A70 70 ns
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|

Pin Configurations (Marking Side) J

|

|

|

50-pin Plastic TSOP (II) (400 mil)
-/

Vec 00— 1 50 —o GND i
Vo1 o2 49 —o 016 /
V02 o3 48— y015 :

/O3 o—e 4 47 —s0 /014 ‘
/04 o+—{ 5 46 f+—0 /013 i

Ve o— 6 45 |—oGND
/OS5 0e—sl 7 44 [+—=0 /012 ‘

/06 oe=—{ 8 43 =0 /011
Y07 o9 42 |0 1/010

108 o+— 10 ?E 41 l—01/09 ‘
NC o—] 11 ﬁ b4 40—oNC
Vee o—] 12 % g 39 |—oGND ;
RAS o—| 14 XX 37 f—o UCAS
NC o— 15 36 —o OF i
NC o—] 16 35 |—onNC
NC o—]17 34 |—oNC )
NC o—]18 33 —o A12INC l

A0 0— 19 32 —0 AN }

Al o— 20 31 f—oAl0 |
A2 o—{ 21 30 f—oA9 k
A3 o—{ 22 29 [—o a8 i
A4 0o— 23 28 f—o0 A7 I
A5 o— 24 27 p—o 6 I
Vee o— 25 26 —oGND ‘

\

Note A12...uPD4264165
NC ... nPD4265165

A0 to A12
1/01 to 1/016
RAS

UCAS

LCAS

WE

OE

Vee

GND

NC

;- Address Inputs

: Data Inputs/Outputs

: Row Address Strobe

: Column Address Strobe (upper)
: Column Address Strobe (lower)
: Write Enable

: Output Enable

: Power Supply

: Ground

: No Connection
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Input/Output Pin Functions
The uPD4264165, 4265165 have input pins RAS, CAS Note 1, WE, O, AddressNote 2 and input/output pins VO1to VO16.

Pin name g‘&‘g{n Function

RAS Input | RAS activates the sense amplifief by latching a row address and selecting a

(Row address strobe) corrqspgnding word line.
It refreshes memory cell array of one line selected by the row address.
It also selects the following functi '

« 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 amplifier.

A0 to AXNote2 Address bus.

(Address inputs) Input total 22-bit of address signal, upper bits and lower bits in sequence (address
multiplex method).
Therefore, one word is selected from 4,194,304-word by 16-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 (tRaH, tcaH)
are specified for the activation of RAS and CAS.

WE Write control signal.

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

OE 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 VO16 Input/ | 16-bit data bus.

(Data inputs/outputs) Output | 101 1o YO16 are used to input/output data.

Notel. CAS means UCAS and LCAS.

2.
Part number | Address inputs | Upper bits Lower bits
nPD4264165 A0-A12 13 9
pPD4265165 AO-A11 12 10

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.

Inthe 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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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.

e e PP et SN ror hppiezorsrs 4

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 r
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.

i
Hyper Page Mode Read Cycle :
| L
— V- \ 2N
RAS Vie- / !
ec toFR }
|
i
— Vm- p F—'\ |
CAS Vi- / \\( { S / 7/ / ‘
torc
" 'y ]
Address - XX Row>0] ColA ColB )@(X)]: ColC
tRac
II: Ta taa [ treH I
teac teac 'Eg tRRH Trz
= Vin- - i
WEVIL-ZZZZZ/ . St ,//
tocH __tc. o tocH ez
toea toer 0P | toen tcHo,
i
— V- s 1
O V- /A A\
touz
towz e | |l oz || toez toez
- - A s X Hi
1o \\;2:'_ H-Z %yLmeA ﬂmws} (Dmoutc}- Dmangi--.*i'..z.
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Cautions when using the hyper page mode
1. CAS access should be used to operate twec at the MIN. value.
2. Tomake l/Osto Hi-Zin read cycle, it is necessary to control RAS, CAS, WE, OF 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.
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, 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 trr+ or tacH must be met - twez and twrz 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 - tcwo is effective.
(2) CAS, OE: active - toch is effective.
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Electrical Specifications
o CAS means UCAS and LCAS.
o All voltages are referenced to GND.
o After power up, wait more than 100 us(ﬁ/TS_, 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 Symbeol Condition ’ Rating Unit
Voltage on Any Pin Relative to GND Vr -0.5to +4.6 \"
Supply Voltage » Vee -0.5 to +4.6 v
Output Current lo 20 mA
Power Dissipation Po 1 w
Operating Ambient Temperature Ta 0to +70 °C
Storage Temperature Tatg -65 to +126 °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 33 3.6 v
High Level Input Voltage ViH 2.0 Vee +0.3 v
Low Level Input Voitage ViL -0.3 +0.8 v
Operating Ambient To_mparature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz2)

Parameter Symbol Condition MIN. | TYP. MAX] Unit
Input Capacitance Cn Address 5 pF
Ca | RAS, UCAS, LCAS, WE, OF 7 pF
Data Input/Output Capacitance Cvo 110 7 pF

79
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[uPD4264165]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lcct | RAS, CAS Cycling trRAC = 60 ns 110 mA 123
tRC = tRC(MIN.) tRAC = 60 ns 100
lo=0mA tRAC = 70 ns 90
Standby current lccz | RAS, CAS 2 ViH (MiN. lo=0mA 1.0 mA
RAS,CAS = Vcc-0.2V lo=0mA 0.5
RAS only refresh current | lccs | RAS Cycling tRAC = 50 ns 110 | mA (1,234
CAS Z ViH (MiN.) tRAC = 60 ns 100
tre = trc (MIN)  lo =0 mA tRAC = 70 ns 90
Operating current lccs |RAS = ViLmax) trRAC =50 ns 110 mA | 125
(Hyper page mode) 'CAS Cycling tRAC = 60 ns 100
thpc = tiec (miN) - lo = 0 mA tRAC = 70 ns 90
CAS before RAS lccs | RAS Cycling tRAC = 60 ns 140 | mA | 1,2
refresh current tRC = tRC (MIN) tRAC = 60 ns 120
lo=0mA tRAC = 70 ns 110
Vi=0to 3.6V
Input leakage current bW | an other pins not under test = 0 V -5 +5 HA
Output leakage current low Vo=0to3.6V -5 +5 HA
Output is disabled (Hi-Z)
High level output voltage | Vou | lo =-2.0 mA 2.4 v
Low level output voltage Vou | lo=+2.0mA 0.4 Vv
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[uPD4265165]
Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lccr | RAS, TAS Cyeling trac = 650 ns 140 mA | 123
tRC = tRC(MIN.) tRAC = 60 ns 120
lo=0mA tRAC = 70 ns 110
Standby current lccz | RAS, CAS Z ViH (MiN) lo=0mA 10 | mA
RAS,CAS 2 Vcc-0.2V lo=0mA 05
RAS only refresh current | lccs | RAS Cycling tRAC = 60 ns 140 | mA [1,234
CAS Z ViH MmN, tRAC = 60 ns 120
trc = tRc (MiN.)  lo = 0 mA tRAC = 70 ns 110
Operating current lcca | RAS = ViLimax. trRaC = 50 ns 110 mA | 125
(Hyper page mode) CAS Cycling tRAC = 60 ns 100
tHpc = thpc (MiIN) o = 0 mA tRAC = 70 ns 90
CAS before RAS lccs | RAS Cycling tRAC = 50 ns 140 [ mA | 1,2
refresh current tRC = tRC (MIN.) tRAC = 60 ns 120
lo=0mA tRAC = 70 ns 110
Vi=0to3.6V
Input leakage current hw all other pins not under test = 0 V -5 +5 HA
Output leakage current low Vo=0to36V . -5 +5 HA
Output is disabled (Hi-2) ’
High level output voltage Von | lo=-2.0mA 2.4 Vv
Low level output voltage Vo | lo=+2.0mA 0.4 v

Notes 1.

lees, lees, leca and lecs depend on cycle rates (trc and twec).

2. Specified values are abtained with outputs unloaded.

3. lcc1 and lces are measured assuming that address can be changed once or less during RAS s
Viumaxy and CAS = Vimwana.
4. lcc3 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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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

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

ViH miN) =20V Von min) =20V

ViL max) = 0.8V VoL max) =0.8V

]
1]
]
]
Il
]
'

——ie— —i—
tr=2ns tr=2ns

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

Common to Read, Write, Read Modify Write Cycle

trRac =50 ns | trRac =60 ns trac =70 ns

Parameter Symbol Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write Cycle Time tRc 84 —_ 104 —_ 124 _ ns

RAS Precharge Time trp 30 —_ 40 — 50 - ns

CAS Precharge Time tcen 7 —_ 10 —_ 10 —_ ns

RAS Pulse Width trAs 60 [10000f 60 |10000f 70 [10000| ns

CAS Pulse Width tcas 7 |1w0000{ 10 [10000{ 12 |10000| ns

RAS Hold Time tRSH 10 | — 10| — | 12| = |ns

CAS Hold Time tesH 38 | — | a0 | — [ 80 | — |ns

RAS to CAS Delay Time tAcD 1M | 37 | 14 | a5 | 14| 582 |ns| 1
RAS to Column Address Delay Time trAD 9 25 12 30 12 35 ns 1
CAS to RAS Precharge Time tcrp 5 —_ 5 -— 5 — ns 2
 Row Address Setup Time ~ tasm 0 —_ 0 - 0 —_ ns

Row Address Hold Time trRAH 7 —_ 10 - 10 — ns
Column Address Setup Time tasc 0 —_ 0 —_ ] — ns
Column Address Hold Time tcan 7 -_ 10 - 12 —_ ns

OF Lead Time Referenced to RAS toes 0 —_ 0 — 0 — ns

CAS to Data Setup Time toz 0 — 0 —_ 0 —_ ns

OE to Data Setup Time towz 0 — (] - 0 — | ns

OE to Data Delay Time toep 10| — | 18— — |ns
Masked Byte Write Hold Time Referenced to RAS tMRH 0 —_ 0 -_ 0 _ ns
Transition Time (Rise and Fall) tr 1 50 1 50 1 50 ns
Refresh Time tReF — 64 — 64 — 64 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD S tRAD (MAX) and tRCD = tRCD (MAX.) tRAC (MAX.) tRAC (MAX)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX)
tRCD > tRCD (MAX) tCcAC (MAX) tRCD + tCAC (MAX.)

trapimax) and treomax,) 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. Theréfore, the input conditions trapD = trapiMax) and trco =
trcomax.) will not cause any operation problems.

2. tcrriMIN) requirement is applied to RAS, CAS cycles.

Read Cycle
tRAC=50ns | tRAc=60ns | tRAC=70ns
Parameter Symbol MIN. | MAX. | min. | max. | MiIN. | MAX. Unit | Notes

Access Time from RAS LGTY _ 50 —_ 60 - 70 ns 1
Access Time from CAS tcac — 13 —_ 15 —_ 18 ns 1
Access Time from Column Address taa —_ 25 —_ 30 —_ 35 ns 1
Access Time from OE “toea —_ 13 — 15 — 18 ns
Column Address Lead Time Referenced to R-A—S tRAL 25 — 30 —_ 35 —_ ns

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

Read Command Hold Time Referenced to RAS tRRH 0 —_— 0 — 0 - ns 2
Read Command Hold Time Referenced to CAS tRCH 0 —_ 0 —_ 0 —_ ns