DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

uPD482444, 482445

4M-Bit Dual Port Graphics Buffer
256K-WORD BY 16-BIT

Description

The pPD482444 and pPD482445 have a random access port and a serial access port. The random access port
has a 4M-bit (262, 144 words x 16 bits) memory cell array structure. The serial access port can perform clock

operations of up to 50 MHz frem the 8K-bit data register (512 words x 16 bits).

To simplify the graphics system design, the split data transfer function and binary boundary jump function have
been adopted so that the number of split data registers can be programmed with the software during serial read/write

operations.

The uPD482445 is provided with the hyper page mode, an improved version of the fast page mode of the
1PD482444. The randomaccess port can input and output data by CAS clock operations of upto 33 MHz. The power

supply voltage is either 5 V + 10 % (uPD482444, 482445) or 3.3 V + 0.3 V (uPD482445L).

Features
Dual port structure (Random access port, Serial access port)
® Random access port (262, 144-word x 18-bit structure)

#PD482444
1PD482444-80 1PD482444-70
RAS access time 60 ns{MAX.) 70 ns(MAX.))
Fast page mode cycle time 35 ns(MIN.) 40 ns(MIN.)
* #PDA482445
PD48244 HPD482445-70
pPDA482445-60 | npasaasi-A70
RAS access time 60 ns{MAX.) 70 ns(MAX)
Hyper page mode cycle time 30 ns(MIN.) 35 ns(MIN.)

« Block write function (8 columns) (Write-per-bit can be specified.)
+ Mask write (Write-per-bit function}

+ 512 refresh cycles /8 ms

+ CAS before RAS refresh, RAS only refresh, Hidden refresh
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® Serial access port (512 words x 16 bits organization)

* + Serial read/write cycle time
pPD482444-60 HPD482444-70
pPD482445-60 HPD482445-70, 4824451 -A70
20 ns{MIN .} 22 ns(MIN )

+ Serial data read/write
+ Split buffer data transfer
+ Binary boundary jump function

* Ordering Information

Part Number RAS Access Time Package Power Supply Page Mode
ns (MAX.) Voltage

uPD482444GW-60 60 64-pin plastic shrink 5V10% Fast page mode
LPD482444GW-70 70 SOP (525 mil)
1PD482445GW-60 60 64-pin plastic shrink 5V10% Hyper page mode
LPD482445GW-70 70 SOP (525 mil)
pPD482445 GW-AT0O 70 33V+o3yV
HPD482445G5-60-7JG 60 70-pin plastic TSOP () | 5v¥ £10%
LPD482445G5-70-7JG 70 (400 mil) (Normal bent)
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Pin Configurations (Marking Side)

64-Pin Plastic Shrink SOP (525 mil)

1PD482444GW
1PD482445GW
1PD482445LGW
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NcNoie

Note Some signals can be applied because this pin is not connected to the inside of the chip.

. Address inputs

Mask data selects/Data inputs and outputs

. Serial data inputs and outputs

. Row address strobe

: Column address strobe

: Data transfer/Output enable
. Write-per-bit/Write enable

. Serial data input/Output enable

. Serial clock

. Special function output
. Special function enable
. Power supply voltage

. Ground

: No connection
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70-Pin Plastic TSOP (ll) (400 mil) (Normal Bent)

1 PD482445G5-7JG
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: Address inputs

Mask data selects/Data inputs and outputs

. Serial data inputs and outputs

. Row address strobe
. Column address strobe

: Data transfer/Output enable

. Write-per-bit/Write enable

. Serial data input/Output enable

. Serial clock

. Special function output
. Special function enable
. Power supply voltage

. Ground

. No connection

Nete Some signals can be applied because this pin is not connected to the inside of the chip.
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Block Diagram
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1. Pin Functions

This product is equipped with the RAS, CAS, UWE, LWE, DT/OE, A0 to A8, DSF, SC, SE inputs, QSF output,
and W0 to W15/100 to 1015, SIO0 to SIO15 input/foutput pins.

(1/3)
Input/ -
Pin Name P Function
Output
RAS Input | This signal latches the row addresses (A0 to A8), selects the corresponding
(Row address strobe) word line, and activates the sense amplifier. It also refreshes the memory
cell array of the one line (8,192 bits) selected from the row addresses (A0
to A8).
It also serves as the signal which selects the following operations.
+ Write-per-bit + Split data transfer
+ CAS before RAS refresh
CAS This signal latches the column addresses (AQ to A8), selects the digit line
(Column address connecting the sense amplifier, and activates the output circuit which
strobe) outputs data to the random access port.
It also serves as the signal which selects the following operations.
* Read/write + Block write
* Color register set + Mask register set
AD to A8 These are the address input pins, TAP register input pins, and STOP
(Address inputs) register input pins.

Address input

Thisis a 9-bit address bus. It inputs a total of 18 bits of the address signal,
starting from the upper 9 bits (row address) and then followed by the lower
9 bits (column bits) (address multiplex method). Using these, one word
memory cells (16 bits) are selected from the 262,144 words x 16 bits
memory cell array.

During use, specify the row address, activate the RAS signal, latch the row
address, switch to the column address, and activate the CAS sighal. After
activating the RAS and CAS signals, each address signal is taken into the
device. For this reason, the address input setup time (tasr, tasc) and hold
time (traH, toan) are specified for activating the RAS and CAS signals.

TAP Register Input

Inthe data transfer cycle, this TAP register input pin functions asthe address
input pin which selects the memory cell for transferring (9 bits are latched
at the falling edge of m) and the TAP register data input pin which
specifies the start addresses of the serial read/write operation after data
transfer (9 bits are laiched at the falling edge of the WS).

STOP Register Input
This pin functions as the STOP register input pin when the STOP register
is set (STOP register data (9 bits) are latched at the falling edge of the RAS )
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(2/3)
Pin Name Input/ Function
Output
DT/OE Input | These are the data transfer control signal and read operation control signal
(Data transfer/ respectively. They have different functions in the data transfer cycle and
output enable} read cycle.
Data transfer control signal (In data transfer cycle)
The data transfer cycle is initiated when a low level is input to this pin at the
falling edge of RAS.
Read operations control signal (In read cycle)
Read operation is performed when this signal, and the RAS and CAS signals
are activated. The input/output pin is high impedance when this signal is
not activated. When the UWE and LWE signals are activated while the DT/
OE signals are activated, the DT/OE signals are invalid in the memory and
read operations cannot be performed.
m, LWE These are the write operation control signal and mask write cycle {(write-per-
(Write enable) bit function} mask data input control signal, respectively.
UWE controls the upper bytes (W8 to W15/108 to 1015) and LWE controls
the lower bytes (WO to W7/100 to 107) of the input/output pins.
When this signal, RAS and CAS signals are activated, write operations or
mask write can be performed. These mode are determined by the level of
UWE and LWE at the falling edge of RAS.
+ High level ....... 8 or 16-bit write cycle
* Low level ........ Mask write cycle (Write-per-bit)
DSF This sighal controls the selection of functions.
(Special function The selection of functions is determined by the level of this signal at the
enable) falling edge ofthe RAS and CAS. The functions will change as follows when
this signal is high level.
+ The data transfer cycle changes to a split data transfer cycle.
+ The write cycle of each CAS clock changes to the block write cycle.
WO to W15/100 to 1015 | Input/ | These are normally 16-bit data bus and are used for inputting and outputting
(Mask data selects/ Output | data. (1O0 to 1015).
Data inputs, outputs) Function as the mask data input pins (W0 to W15) in the mask write cycle
(write-per-bit function).
Write operations can be performed only for WO to W15 that are input with
a high level at the falling edge of RAS {(new mask data).
Functions as the column selection data input pin in the block write cycle.
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(Special function
output)

{3/3)
Pin Name Input/ Function
Output
sC Input | This pin inputs the clock which controls the serial access port operation.
(Serial clock}
Serial Read
The data of the data register which is synchronized with the rising edge of
the SC are output from the SI00 to 81015 pins and kept until the next SC
rising edge.
Serial Write
The data from the SIO0 to SIO15 pins are latched at the rising edge of the
SC and written in the data register.
SE This is a control pin for the serial access port input/output buffer.
(Serial data input/ It controls data cutput during serial reading and controls data input during
output enable) serial writing.
By inputting the serial clock, the serial pointer will operate even if SE has
not been activated (high level input).
8100 to SIC15 Input/ | These are the serial data input and output pins of the serial access port.
(Serial data inputs/ Output
outputs)
QSF Output | Thisis a position discrimination pin of the serial pointer (upper side or lower

side}.
Which side is being serial accessed (upper side or lower side) can be
discriminated according to the output of this pin.

« High level ....... Upper side (Addresses 256 to 511)

« Low level ... Lower side (Addresses 0 o 255)

10




NEC 1PD482444, 482445

2. Random Access Port Operations

The operation mode is determined by the CAS, DT/OE, UWE, LWE, and DSF level at the falling edge of RAS
and DSF level at the falling edge of CAS.

Table 2-1. Operation Mode

RAS Falling Edge _CAS
Falling Edge Operation Mode
CAS | DT/OE [UWE|LWE |DSF DSF
H H H H L L Read/Write cycle
H H H H L H Block write cycle
H H L | L | L L Mask write cycleNote 1
H H L|H]|L L § Upper byte mask write cycleNote 1
H H H|L|L L o | Lower byte mask write cycleNote 1
H H L | L | L H g_ Block mask write cycleNote 1
H H L|H]|L H E Upper byte block mask write cycleNote 1
H H H|L|L H Lower byte block mask write cycleNote 1
H H H H H H Color register set cycle
H H H H H L Write mask register set cycle
H L H H L X §>_ Single read data transfer cycle
H L H H H X _E Split read data transfer cycle
H L L | L | L X ,-_s; Single write data transfer cycleNote 1
H L L|L|H X § Split write data transfer cycleNote 1
L X x | % L X % CAS before RAS refresh cycle (Option reset)Note 1, 2
L X H H H X 3 CAS before RAS refresh cycle (No reset)
L X L|L|H X g CAS before RAS refresh cycle (STOP register set)Note 2
H H X X X X ;q:-’ RAS only refresh cycle

Notes 1. Observe the following conditions when using the new mask data or old mask data in these cycles.
(1) Old mask data
Can be used after setting the mask data using the write mask register set cycle.
{(2) New mask data
Can be used after setting the mask data using the CAS before RAS refresh cycle (Option reset
cycle).
2. The STOP register is set to “"FFH (11111111)” by the optional reset cycle.

Remark H : High level, L : Low level, x : High level or low level

11
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2.1 Random Read Cycle

This product has a common 16-bit input/output pin. To output data, specify the address using the RAS and CAS
clocks and then set DT/OE to low level.

The data output will be kept until one of the following conditions is set.

(1) Set RAS and CAS to high level
(2) Set DT/OE to high level
(3) Set UWE and LWE to low level (UWE contrels the upper bytes, LWE controls the lower bytes)

The read cycle and data transfer cycle are differentiated according to the level of DT/OE at the falling edge of
the RAS clock. If DT/OE is set to low level at the falling edge of the RAS clock, data transfer cycle operations will
be initiated. Therefore, to set the read cycle, input a high level above tonn (MIN.) to DT/OE from the falling edge
of the RAS clock, and then input a low level.

Caution Set the DSF to low level at the falling edge of RAS. If set to high level, the memory cell data
cannot be output.

2.1.1 Extended Read Data Output (:PD482445, 482445L)

The pPD482445 and uPD482445L adopt the hyper page mode cycle which is a faster read/write cycle than the
fast page mode of the uPD482444 (Hyper page mode cycle time: 30 ns (MIN.}).

With this cycle, the read data output can be kept until the next CAS cycle, and because the output is extended,
the minimum cycle can easily be used. For example, by fixing DT/OE at low level after dropping RAS and executing
the hyper page read cycle, each time the column address is latched at the falling edge of CAS, the data output will
be updated and kept until the next falling edge of CAS. As a result, the output will be extended only during CAS
precharge time (icP) as compared to the normal fast page mode.

Figure 2-1. Extended Data Output of Hyper Page Mode

RAS (Input) \ /

tcr tcr

CAS (Input) \ ' '

DT/OE (Input)

Note 1 Note 2 Note 1 Note 1 Note 2

W/O (Output) ~ ====== el (

Notes 1. Time during which the output data is kept in the fast page read cycle.
2. Time during which the output data is kept in the hyper page read cycle { ] part: Extended data
output).

12
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2.2 Random Write Cycle (Early Write, Late Write)

There are three types of random write cycles-the early write and late write. To use these cycles, activate the
RAS and CAS clocks and set UWE and LWE to low level. In addition, as this product has two write enables, data
input can be controlled for every 8 bits (upper byte and lower byte). UWE controls the upper bytes (W8 to W15/
10810 I015) while LWE controls the lower bytes (W0 to W7/IQ01to I07). Byte write cycle can therefore be performed
by controlling UWE and LWE.

The random write cycle, regardless of the word/byte write cycle, latches the word data (16 bits) input fo the data
bus. By inputting a low level to UWE (orm) during the byte write cycle, the latched word (16 bits) data will be
written only in the upper byte (or lower byte) and the data of the unselected lower byte (or upper byte) will be ignored.
In the same write cycle, by inputting a low levelto LWE (or U_WE) later, the ignored lower byte (or upper byte) data
cah be written. By controlling the UWE and LWE pins, the word data (16 bits) in the same cycle can be written
in one byte (8 bits).

The UWE and LWE also control the mask data for the write-per-bit function (mask write cycle). Therefore, when
performing the normal write cycle which does not use the write-per-bit function, set these pins to high level at the
falling edge of the RAS clock.

2.2.1 Early Write Cycle

The early write cycle controls data writing according to the CAS clock.

To execute this cycle, set UWE and LWE to low level earlier than the CAS clock. The write data is taken into
the device at the falling edge of the CAS clock.

2.2.2 Late Write Cycle

The late write cycle controls data writing according to the WE clock.

To execute this cycle, set UWE and LWE to low level later than the CAS clock. The write data is taken into the
device at the falling edge of UWE and LWE. To set the output to high impedance at this time, keep DT/OE at high
level until UWE and LWE are input.

2.3 Read Modify Write Cycle

The read modify write cycle performs data reading and writing in one RAS and CAS cycle.

To execute this cycle, delay UWE and LWE from the late write cycle by trwo (MIN.), tewp {(MIN.), and tawp (MIN.).
Follow the toez and toep specifications so that the output data and input data do not clash in the data bus. The data
after modification can be input after more than toep (MIN.) from the rising edge of DT/OE.

2.4 Fast Page Mode Cycle (uPD482444)

The pPD482444 adopt the fast page mode. This mode accesses memory cells in the same row array in about
1/3 of the time taken by the normal random read/write cycle. This fast page mode cycle is executed by repeating
the CAS clock cycle more than two times while the RAS clock is being activated. In this mode read, write and read
modify write cycles are available for each of the consecutive CAS cycles within the same RAS cycle.

2.5 Hyper Page Mode Cycle (uPD482445, 482445L)

The uPD482445 and uPD482445| adopt a hyper page mode cycle which is a faster read/write cycle than the
fast page mode of the uPD482444 (Hyper page mode cycle time: 30 ns (MIN.}).

In this cycle, because the read data output is kept until the following CAS cycle and as a result, the output is
extended, the minimum cycle can easily be used. The output is extended compared to the normal fast page mode
of uPD482444. Refer to 2.1.1 Extended Read Data Output.

13
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2.6 Block Write Cycle

This cycle writes the color register data in 128-bit or 64-bit memory cell in one cycle. The memory cell range
in which data can be written in cne block write cycle is eight continuous columns on one row address (8-column
x 16 - 1O = 128 bits or 8-column x 8 - 10 = 64 bits).

Any column of the eight columns can be selected and writing prohibited. Determine whether to write or prohibit
writing according 1o the data selected for column.

2.6.1 Free Column Selection

Determine which column to select according to the W/IO pin to which the data selected for the column is to be
input.

The eight columns (1st to 8th) correspond to WO to W15/100 to 1015 to which the data selected for column will
be input (The following table shows the 1st to 8th columns specified by A0, A1, and A2 and the corresponding W/
IO pins to which the data selected will be input.).

2.6.2 Column Select Data

Input column select data for every eight columns at the upper 64 bits and lower 64 bits (a total of 16 columns).
The data will be written if the column select data is “1". Writing will be prohibited if the column select data is “0".

14
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2.6.3 Execution of Block Write Cycle

At the falling edge of the slowest signal (CAS, UWE, or LWE), input the "1" column select data or "0” column
select data to WO to W15/I00 to 1015 corresponding to columns 1st to 8th.

By using the write-per-bit (new mask data/old mask data) function, only the required W/IO can be selected and

written.
Table 2-2. /O Pins Input with Column Select Data Corresponding to Columns 1st to 8th
Column Select Data of Lower Byte (100 to 107) Column Select Data of Upper Byte (108 to 1015)
and Cartospanding | Golumn and Gonrespanding | Golumn
SSLTS::SB WO Igin g Select | Writing Sg(ljs:gss W/I0 Igin g Select | Writing
Data Data
A2 [A1|AD| 10 A2 [A1|AD| 10

1st column 0|0 0] 100 1 Yes 1st column c|0o|0]| IC8 1 Yes
0 No 0 No

2nd column | O[O |1 | IO 1 Yes 2nd column | O [0 |1 | 109 1 Yes
0 No 0 No

3rd column | 1]0] 102 1 Yes 3rd column 0| 1|0 ]I1010 1 Yes
0 No 0 No

4th column | 1]1] 103 1 Yes 4th column |1 [1]1011 1 Yes
0 No 0 No

5th column 10| 0| 104 1 Yes 5th column 10| 0|IO12 1 Yes
0 No 0 No

6th column 1o 1] 105 1 Yes 6th column 10| 1[1013 1 Yes
0 No 0 No

7th column 110 106 1 Yes 7th column 1(1]0[1014 1 Yes
0 No 0 No

8th column 1T {11107 1 Yes 8th column 1111015 1 Yes
0 No 0 No
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Figure 2-2. Memory Cell Range That Can be Written in Block Write Cycle

16 W/O . Upper 64 bits

Wa/108 to W15/1015

el L/ l Z
byt [f L L S LSS
|
511 L 8th Column (W15/015)
7th Column {W14/1014)
6th Column {W13/1013)
d 5th Column {W12/1012)
512 Rows 4th Column {(W11/1011)
3rd Column (W10/1010)
2nd Column (W9/109)
Lower 84 bits 1st Column (W8/108)
0
0 512 Columns 511
A l 7 7/
lyr "
A (/
/ J ’ WO0/1C0 to W7/107
bt [t L LS Z_/
A'”"".'.’
r L
L 8th Column (W7/107)
7th Column {WB/106)
6th Column {W5/105)
5th Column {W4/104)
4th Column (W3/103)
3rd Column (W2/102)
2nd Column (W1/101)
1st Column (W0/100)
Remarks 1. | ] is the memory cell range that can be written in one block write cycle.

2. { ) is the W/IO pin input with the column select data.

2.7 Register Set Cycle (Color Register, Write Mask Register)

This cycle writes data in the color register and write mask register. To execute the register set cycle, set CAS,
DT/OE, UWE, LWE and DSF to high level at the falling edge of RAS. Determine which register to select according
to the DSF level at the falling edge of CAS.

The register set cycle also serves as the RAS only refresh cycle.

Table 2-3. Register Selection

DSF level at CAS falling edge Selected register
High level Color register
Low level Write mask register

Caution After selecting the write mask register and writing the mask data, the write-per-bit function in
the mask write cycle will be set for the old mask register. Referto 2.8.1 Write-Per-Bit Function.
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2.8 Mask Write Cycle

Cycles that use the write-per-bit function during the random write cycle, flash write cycle, block write cycle, write
datatransfer cycle, are called mask write cycles. Inthe fast page/hyper page mode write cycle, the mask data cannot
be changed during the CAS cycle.

2.8.1 Write-Per-Bit Function
The write-per-bit function writes data using the mask data only in the required |O-pin. It writes when the mask

data is 1" and prohibits writing when the data is "0".

Table 2-4. Mask Data Selection

W Pin Mask Data Writing
WO to W15 1 Yes
0 No

2.8.2 Selecting Mask Data

There are two ways of selecting mask data. One is the new mask data method and the other is the old mask
data method.

With the new mask data method, new mask data is set in the cycle writing. With the old mask data, mask data
set in the write mask register is used.

(1) New Mask Data Method
To switch to the mode using new mask data, set the DSF to low level at the falling edge of CAS in the CAS
before RAS refresh cycle.
As aresult, the write-per-bit function can be used using the old mask data from the next mask write cycle.

(2) Old Mask Data Method
To switch to the mede using old mask data, set the DSF to low level at the falling edge of CAS in the write
mask register set cycle, and write the mask data in the write mask register.
As a result, the write-per-bit function can be used using the old mask data from the next mask write cycle.

2.8.3 Execution of Mask Write Cycle

To execute the write-per-bit function, select the new mask data method or old mask data method, and set UWE
and LWE to low level at the falling edge of RAS of each write cycle (U_WE controls the upper byte (W8 to W15/108
to 1015) and LWE controls the lower byte (W0 toc W7/100 fo 107}.). At thistime, input the mask data to the W pin
in the write cycle using the new mask data. In the write cycle using the old mask data, as the mask data set to
the write mask register will be used, there is no need to input the mask data to the W pin.

This function is valid only at the falling edge of RAS. In the fast page/hyper page mode write cycle, the mask
data determined in the first RAS cycle for moving onto the next fast page/hyper page mode will be valid while the
fast page/hyper page mode write cycle continues.
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2.9 Refresh Cycle

The refresh cycle of this product consists of the CAS before RAS refresh cycle and refresh cycle using external
address inputs (RAS only refresh and read/write refresh). The refresh period is the same as the 2M-bit dual port
graphics buffer (x 8), 512 cycles/8 ms.

2.9.1 Refresh Cycle Using External Address Input (RAS Only Refresh and Read/Write Refresh)

By specifying the row address using the 9 bils between A0 to A8 at the falling edge of RAS, setting CAS to high
level, and keeping CAS at high level while RAS is low level, the memory cells on the specified row address {512
x 16 bits) can be refreshed. Atthistime, refresh is executed, WO to W15/10010 IC15 pins are kept at high impedance,
and information such as memory contentis, register data, function settings, etc. are all also kept.

At the falling edge of RAS, all cycles whose CAS are high level input the external address. Therefore, in addi-
tion to the read/write cycle operations, etc. refresh operations similar to the RAS only refresh operations will be
performed. For this reason, in systems in which addresses in the memory are always increased or decreased, it
may not be necessary to perform refresh again.

When several devices exist on one bus, data will clash in the bus during the above read/write operations unless
each device is equipped with a buffer. Consequently, as it is necessary to set the /O line to high impedance
beforehand during refresh, normally the RAS only refresh cperation is used.

2.9.2 CAS Before RAS Refresh Cycle (Including Hidden Refresh)

When CAS is set to low level at the falling edge of RAS, the refresh address is supplied from the internal refresh
address counter. The internal refresh address counter is increased automatically each time this refresh cycle is
executed.

During this refresh cycle, functions of random access port and serial access port are selected as follows accerding
to the DSF, UWE, and LWE levels at the falling edge of RAS.

(1) When DSF is low level: Optional reset
All STOP register data become “1” and the mask write cycle switches to the new mask data method.

{2) When DSF is high level and UWE, LWE are low level: STOP register set
The STOP register data is input from the AQ to A8 pins at the falling edge of RAS.

{(3) When DSF, UWE, and LWE are high level: No reset
Only refresh operations are performed and the function selection state is kept.

In all cases, the W/IO pin is kept at high impedance. When CAS and DT/OE are kept low level while the mode
ischanged to the CAS before RAS refresh cycle following the read cycle, and RAS is activated, the hidden refresh
cycle will be initiated. In this cycle, the W/IO pin does not become high impedance and the data read in the former
read cycle will be kept as it is.

Because internal memory operations are equivalent to CAS before RAS refresh, no external addresses are
required.

Like CAS before RAS refresh, in the hidden cycle, functions will be selected according to the level of DSF, m,
and LWE at the falling edge of RAS. Operations are guaranteed when DSF is low level and when DSF, UWE, and
LWE are high level.
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3. Serial Access Port Operations

There are two types of data transfer cycles-data transfer from the random access port to the serial access port

(read data transfer) and data transfer from the serial access port to the random access port (write data transfer).

There are also two types of data transfer methods-single data transfer and split data transfer.

To set the data transfer cycle, input high level to CAS and input low level to DT/OE at the falling edge of RAS.
The data transfer type differs according to the input levels of UWE, LWE, and DSF at the falling edge of RAS.

Table 3-1. Serial Access Port Operation Mode

At RAS Falling Edge Transfer Direction
_ Data Transfer Type Transfer
CAS|DT/OE |UWE, LWE |[DSF Transfer Source o
Destination
H L H L | Single read data transfer Random access | Serial access
H L H H | Split read data transfer port port
H L L L | Single mask write data transferNote Serial access Random access
H L L H | Split mask write data transferNote port port

Nete Write-per-bit function can be specified.

Remark H: High level, L. Low level
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3.1 Single Data Transfer Method
With this method, 512 words x 16 bits (whole memory range of serial access port) data is transferred at one time.
This method can be used in both write data transfer and read data transfer.

3.1.1 Single Read Data Transfer Cycle
This cycle transfers the 8K-bit (512 words x 16 bits) data of the random access port to the serial access port
in one cycle.

{(a) Setting of Single Read Data Transfer Cycle
To set the data transfer cycle, input a high level to CAS, UWE, and LWE and low level to DT/OE and DSF
at the falling edge of RAS.
Using the row address input to AO to A8 at the falling edge of RAS, the memory cells (512 words x 16 bits)
of the transfer source of the random access port can be selected. The address data input to A0 to A8 at
the falling edge of CAS will be latched as the TAP register data. Refer to 3.4 TAP Register.

(b) Execution of Single Read Data Transfer Cycle
To execute the data transfer cycle, set the single read data transfer cycle and then input a high level to DT/
OE and RAS.
When SC is active (edge control), data transfer will be executed at the rising edge of DT/OE. When SC
is inactive (self control), it will be executed at the rising edge of RAS. At the same time, the serial address
pointer jumps to the start column (TAP) of the next serial read cycle, and the TAP register will be set the
empty state.
After the transfer is completed, the new serial access port data is output after tsca following the rise of the
SC clock that occurs after tson if the SC is active, and after tsour if SC is inactive.

Caution When the single read data transfer cycle is executed while the serial access port is
performing serial write operations, the serial access port will start serial read operations
at the rising edge of RAS. Refer to 4. Electrical Characteristics Read Data Transfer Cycle
(Serial Write — Serial Read Switching) Timings.
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3.1.2 Single Mask Write Data Transfer Cycle

This cycle transfers 8K-bit (512 word x 16 bits) data of the serial access port to the random access port in one
cycle. Because UWE and LWE are low level at the falling edge of RAS, the write-per-bit function always functions
in this transfer cycle. Refer to 2.8 Mask Write Cycle.

(a) Setting of Single Mask Write Data Transfer Cycle

To set this cycle, latch the data to be transferred to the serial access port, and then input a high level to
CAS and low level to ﬁ/ﬁi, m, W, and DSF at the falling edge of RAS. Because the write-per-bit
function functions in this transfer operation, for the new mask data method, the mask data must be supplied
to WO to W15 at the falling edge of RAS, and for the old mask data method, there is no need to control the
mask data.

The memory cells (512 words x 16 bits) of the transfer destinaticn of the random access pert are selected
using the row address input to AD to A8 at the falling edge of RAS. The address data input to AD to A8 at
the falling edge of CAS is input as the TAP register data. Refer to 3.4 TAP Register.

(b) Execution of Single Mask Write Data Transfer Cycle
To execute this cycle, set the single write data transfer cycle and then input high level to RAS. Data will
be transferred at the rising edge of RAS. At the same time, the serial address pointer jumps to the start
column (TAP) of the next serial write cycle, and the TAP register will be set the empty state.
After the transfer is completed, the new serial access port data is latched at the rising edge of the SC clock
that occurs after tsoHR.

Caution 1. When the single mask write data transfer cycle is executed while the serial access port
is performing serial read operations, the serial access port will start serial write
operations at the rising edge of RAS. Refer to 4. Electrical Characteristics Write Data
Transfer Cycle (Serial Read — Serial Write Switching) Timings.

2. Always make CAS low level in the write data transfer cycle and latch TAP. If write data
transfer is performed without setting TAP, serial access port operations cannot be
ensured until either one of the following points. If the SC clock is input during this time,
the serial register value also cannot be guaranteed.

+ Until the falling edge of CAS during the write data transfer cycle
« Until the read data transfer cycle is executed again

Figure 3-1. Single Write Data Transfer and TAP Operation

Before transfer After transfer
Random Access Port Random Access Port

Transfer destination

N

TAP register TAP register

TAP data "Empty"

Serial Access Port Serial Access Portl

L TAP
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3.2 Split Data Transfer Method

With this method, the 512 words x 16 bits (whole memory range of serial access port) data is divided into the
lower column (O to 255) and upper column (256 to 511), each consisting of 256 words x 16 bits.

Because the columns are divided into upper and lower columns with this method, data transfer can be performed
on lower column {or upper column) while performing read/write operations in the upper column {or lower column).
For this reascn, transfer timing design is easy. This transfer method can be used in both write data transfer and
read data transfer.

3.2.1 Split Read Data Transfer Cycle

Thiscycle dividesthe 8K-bit (512 words x 16 bits) data of the random access portinto the lower and upper columns
and transfers them to the serial access pot.

In this cycle, the serial read/write can be performed in the columns to which data is not transfer.

(a) Setting of Split Read Data Transfer Cycle
To set this cycle, input a high level to CAS, UWE, LWE and DSF, and low level to DT/OE at the falling edge
of RAS.
The memory cells (512 words x 16 bits} of the transfer source of the random access port are selected
using the row address input to AC to A8 at the falling edge of RAS. And the address data input to AQ to
A7 at the falling edge of CAS is latched as the TAP register data of serial access port. There is no need
to control address data input to A8. Refer to 3.4 TAP Register.

{b) Execution of Split Read Data Transfer Cycle
To execute this cycle, set the split read data transfer cycle and then input the high level to RAS. Data will
be transferred atthe rising edge of RAS. Data is transferred from the random access port to the serial access
port automatically at the column side where serial access port isinactive. To confirmthe transferred column
side, check the output state of the QSF pin. Refer to 3.3.3 QSF Pin Output.
When the serial address pointer comes to the jump source address specifiedby the STOP register, the serial
address pointer jumps to the start column (TAP) of the serial read/write cycle at the inactive column side,
and the TAP register will be set the empty state.
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3.2.2 Split Mask Write Data Transfer Cycle
This cycle divides the 8K-bit (512 words x 16 bits) data of the serial access port into the lower and upper columns

and transfers them to the random access port.

In this cycle, serial read/write can be performed for columns to which data is not transferred.
Because UWE and LWE are low level at the falling edge of RAS, the write-per-bit function always functions in

this transfer cycle. Refer o 2.8 Mask Write Cycle.

(2)

(b)

Setting of Split Mask Write Data Transfer Cycle

To set this data transfer cycle, input a high level to CAS and DSF and low level to D_TIO_E, U_WE, and LWE
at the falling edge of RAS. Because the write-per-bit function functions in this transfer operation, for the
new mask data method, the mask data must be supplied to WO to W15 at the falling edge of RAS, and for
the cold mask data method, there is no need to control the mask data.

The memory cells (512 words x 16 bits) of the transfer destination of the random access port are selected
using the row address input to AD to A8 at the falling edge of RAS. The address data input to AD to A7 at
the falling edge of CAS is input as the TAP register data. There is no need to control address data input
to A8. Refer io 3.4 TAP Register.

Execution of Split Mask Write Data Transfer Cycle

To execute this cycle, set the split write data transfer cycle and then input high level to RAS. Data will be
transferred at the rising edge of RAS. Data is transferred from the serial access port to the random access
port automatically at the column side where the serial access port is inactive. To confirm the transferred
column side, check the output state of the QSF pin. Refer to 3.3.3 QSF Pin Output.

When the serial address pointer comes to the jump source address specifiedby the STOP register, the serial
address pointer jumps to the start column (TAP) of the serial read/write cycle at the inactive column side,
and the TAP register will be set the empty state.
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Figure 3-2. Split Mask Write Data Transfer and TAP Operations

Before transfer (Upper column) After transfer {Upper column)
Random Access Port Random Access Port
Transfer
destination
TAP register TAP register
TAP data 1 "Empty"
Serial Access Port Serial Access F’ortl | % EEE;;;
1
TAP data 1
Serial write start
Before transfer (Lower column) After transfer {Lower column)

Random Access Port Random Access Port

Transier 5 i
destination { 5p register = ~| TAP register
TAP data 2 "Empty"
Serial Access Port | %::: G 555:| Serial Access Portl ‘ | | |
T— L TAP data 2

Serial write start (TAP data 1)

3.3 Serial Read/Write

The serial access port (512 words x 16 bits) is independent from the random access port and can perform read
and write operations. The serial access port performing single data transfer and split data transfer can not perform
read and write operations independently.

Caution When the power is turned on, the serial access port sets into the input (write) mode and the SIO
pin is the high impedance state.
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3.3.1 Serial Read Cycle

To set the serial read cycle, perform the single read data transfer cycle {The mode will not change in the split
read data transfer cycle.).

Execute the single read data transfer cycle and latch the data and TAP data. By inputting a clock signal to the
SC pin and inputting a low level to the SE pin, data will be cutput from the serial address pointer specified by TAP
register. The data synchronizes with the rising edge of the SC clock and is output from the S100 to SIO15 pin,
and the data is kept until the next rising edge of the SC clock.

{a) Reading-Jump
The SE pin controls the SIO pin output buffer independently from the SC clock. By setting the SE pin to
high leveleven while inputting the SC clock, SIC0 to SIO15 pins become high impedance. Butthe operations
of serial address pointer will be continued while the SC clock is being input even though reading has been
prohibited from SE pin. Reading-jump of the column can be performed using this function.

3.3.2 Serial Write Cycle

To set the serial write cycle, perform the single write data transfer cycle (The mode will not change in the split
write data transfer cycle.). To prevent the transfer data from being written in the memory cell of the random access
port, set all bits of the mask data to "0” and control the mask data.

Execute the single write data transfer cycle and set the serial write cycle. By inputling the clock signal fo the
SC pin and inputting a low level to the SE pin, data cah be latched from the serial address pointer specified by TAP
register. The data synchronizes with the rising edge of the SC clock and is input from 8|00 to SIO15 pins. Be
sure to follow the specifications for the setup time (ises) and hold time (tsen) of SE pin for the SC clock.

(a) Writing-Jumps (Intermittent Writing)
The SE pin controls writing operations independently from the SC clock. By setling the SE pin to high level
even while inputting the SC clock, writing will not be executed. But the operations of serial address pointer
will be continued while the SC clock is being input even though writing has been prohibited from SE pin.
These functions enable writing-jumps (intermittent writing) to be performed. The masked data is kept as
the old data.

3.3.3 QSF Pin Output

QSF pin determines whether the serial address pointer is at the upper column side {addresses 256 to 511) or
the lower column side (addresses Q to 255) at the rising edge of the following SC clock during serial read or write.
In other words, it outputs the uppermost bit (A8) of the column address of the serial address pointer.

During split data transfer cycle, data is transferred at the column side where serial access port is inactive.

The following table shows the QSF pin output state and the access pointer of following SC clocks.

Transfer Destination

SFO A Add f Following SC clock
Q utput ccess ress of Following cloc (Split Data Transfer Method)

Low level Addresses 0 to 255 Addresses 256 to 511

High level Addresses 256 to 511 Addresses 0 to 255
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3.4 TAP (Top Access Point) Register

The TAP register is a data register which specifies the start address (first serial address point = TAP) of the serial
read or serial write.

Set data to this register each time a transfer cycle is executed.

3.4.1 Setting of TAP Register

The data input to A0 1o A8 (AOto A7: Split data transfer) at the falling edge of CAS during the setting of a transfer
cycle is set as the TAP register data. By executing the transfer cycle, the start address of the following serial read
{or write) operations is specified by the data of the TAP register and the TAP register will be kept in the empty state
until the TAP regis-ter is set again.

In the split data transfer cycle, because the inactive serial access port column addresses are specified by the
data of the TAP register automatically, there is no need to control the A8 data.

Caution When the TAP register is empty, the address following the 5§11 serial address point will be 0.
In addition, because the serial address pointer will not jump tothe column specified by the STOP
register, the binary boundary jump function cannot be used. Referto 3.6 Binary Boundary Jump
Function.

3.5 STOP Register

The STOP register is a data register which determines the column of the jump source when jumping to a different
column side (lower column or upper column) in the split data transfer cycle. Five types of columns can be selected
for starting jump (jumping is possible at 2, 4, 8, 16, and 32 points). The following table shows the correspondence
between the column at the jump source and data of the STOP register.

Once set, the STOP register data is kept until it is set again.

3.5.1 Setting of STOP Register
Tosetthe STOP register, set UWE and LWE to low level at the falling edge of RAS in the CAS before RAS refresh
cycle. The data input to AO to A7 will be input as the STOP register data.

Table 3-2. STOP Register Data and Jump Source Column

STOP Register Data

Divi- | Bit Jump Source Bit Column (Decimal Number)

A7|AB8|A5| A4 |A3 to AD| sion | Width

255
111 ] 1 1/2 | 256

511

127, 255
o1 (1] 1 1/4 | 128

383, 511

63, 127, 191, 255

319, 383, 447, 511

31, 63, 95, 127, 159, 191, 223, 255

287, 319, 351, 383, 415, 447, 479, 511

15, 31, 47, 63, 79, 95, 111, 127, 143, 159, 175, 191, 207, 223, 239, 255
271, 287, 303, 319, 335, 351, 367, 383, 399, 415, 431, 447, 463, 479, 495, 511

oo |1 | 1 1/8 64

ofofof1 1 116 | 32

0|0|0]0 1 1/32 | 16

Remark A8: Don't care.

Caution When the power is supplied, all STOP register data will be undefined.
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3.6 Binary Boundary Jump Function

This function causes the setial address pointer jump to the TAP specified by the TAP register when the pointer
moves to a column specified by the STOP register (split data transfer).

This function cannot be used when the jump destination address is not set (TAP register is empty).

This function facilitates tile map application which divides the screen into tiles and manages data for each tile.

3.6.1 Usage of Binary Boundary Jump Function

After setting the STOP register, execute the single read {or write) data transfer and initialize the serial access
port. The initialization process will switch the serial access port read (or write) operations, set TAP, set the serial
access port data, and set the TAP register to empty. By inputting the serial clock in this state, the serial access
port will read (or write) operations from TAP in ascending order of address. Because the TAP register is inthe empty
state, the address at the jump source set by the STOP register will be ignored, and the serial address
pointer will move on.

When the column to be jumped approaches, execute split data transfer and set new TAP data inthe TAP register.
The serial pointer will jump at the desired jump source address. Jump can be controlled freely by repeating these
operations.

3.7 Special Operations

3.7.1 Serial Address Set Operations

Because the serial address counter is undefined when the power up, the serial access port operations when the
SC clock is input are not guaranteed. Execute single read (or write) transfer after turning on the power. The serial
access port will be initialized, enabling serial access port operations to be performed.

3.7.2 Lap Around Operations
Ifallthe data of the register is read (write) during data transfer while the serial read (write) cycle is being executed,
the serial pointer will repeat 0 to 511.

3.7.3 Cycle After Power On
Execute the dummy cycle eight times more than 100 us after Vcc reaches the specified voltage in the
recommended operation conditions.

automatically.

® Serial access port ... Input mode, SIO: High impedance
® Color register .............. Undefined
@ Mask register .............. Undefined
@ TAP register................. Undefined
@ STOP register............. Undefined
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4. Electrical Characteristics

41 pPDA482444, 482445 (Power Supply Voltage Vec =5 V + 10 %)

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage \'al —1.010 +7.0 A
Supply voltage Voo -1.0t0 +7.0 A
Output current lo 50 mA
Power dissipation Po 1.5 w
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tsig 5510 +125 °C

Caution Exposing the device to siress above those listed in Absolute Maximum Ratings could cause

permanent damage. The device is not meant to be operated under conditions outside the
limits in the operational sections of this characteristics. Exposure to Absolute Maximum

rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol MIN. | TYP. | MAX. Unit
Supply voltage Vee 4.5 5.0 55 Vv
High level input voltage ViH 24 55 Vv
Low level input voltage Vi -1.0 +0.8 Vv
Operating ambient temperature Ta 0 70 °C
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DC Characteristics 1 (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
Input leakage current I Vn=0Vio 55V, -10 +10 | pA
Other inputs are 0 V
Output leakage current loL W/IO, SIO, QSF are inactive, | —10 +10 LA
Vour=0Vioc55V
Random access port Vou (R) lon (R) = —1.0mA 24 v
high level output voltage
Random access port VoL (R) lor (R) = 2.1mA 04 v
low level output voltage
Serial access port Vor (S) lon (8) = —1.0mA 24 v
high level output voltage
Serial access port VoL (S) loL (8) = 2.1mA 0.4 v
low level output voltage
Capacitance (Ta = 25 °C, f = 1MHz)
Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
Input Capacitance Cn | RAS, CAS, UWE, LWE, DT/OE, DSF, SE, SC 8 | pF
Ciz A0 to A8 5
Input/Cutput Capacitance Cio W/IO (0 to 15), SIO (0 to 15) 7 pF
Output Capacitance Co QSF 7 pF

29



NEC

uPD482444, 482445

DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

Serial

Access Port

UPD482444-60
UPD482445-60

uPD482444-70

Random Access Port Symbol pPD482445-70 Unit | Condifions
Standby | Aclive MIN. MAX. MIN. MAX.
Random Read/Write Cycle ®) loot 110 a5 mA
RAS, CAS cycle,
trc = tas (MIN.), lo = OmA O | loc 130 110
Standby o) lece 10 10 | mA | Notez
RAS = CAS = Vi,
Dourt = high impedance C lacs 50 45 | mA | Note2
RAS only refresh cycle C locs 100 85 | mA | Notes
RAS cycle, CAS = Vi,
tre = trc (MIN.) O locs 140 120
Fast/Hyper page mode cycle o) leca 120 105 | mA |Notes 4,5
RAS = Vi, CAS cycle,
trc = trc (MIN.) or tirc = thre (MIN.) C locto 150 130
CAS before RAS refresh cycle 0 locs 100 as mA
trc = tre (MIN.)
O loe14 130 120
Data transfer cycle o locs 120 105 mA
tre = trc (MIN.)
O [[eelt 150 130
Color/Mask write register set cycle o loc1s 90 a0 mA
trc = trc (MIN.)
O loo1a 120 105
Block write cycle o) locs 110 100 | mA
trc = tre (MIN.)
O locts 140 125
Fast/Hyper page mode block write cycle o) lects 135 120 mA
trc = trc (MIN.) or thre = thrc (MIN.)
9] lccts 155 135 Notes 4, &5

Netes 1. No load on W/IO, SIO, QSF. The current consumption actually used depends on the output load and
operating frequency of each pin.

g W N

30

When the address input is set to Vin or ViL during the tras period.
Value when the address in trc one cycle is changed once when uPD482444 tec = trc (MIN.).
Value when the address in tHrc one cycle is changed once when pPD482445 thpe = thpe (MIN.).

A change in row addresses must not occur more than once in trc = tre (MIN.).
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4.2 pPD482445L (Power Supply Voltage Vec =33V 1+ 0.3 V)

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage \'al —1.010 +4.6 Vv
Supply voltage Vee —-1.0tc +4 8 Vv
Output current lo 20 mA
Power dissipation Po 1.0 W
Operating ambient temperature Ta 01070 °C
Storage temperature Tsig —-55 10 +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 in the operational sections of this characteristics. Exposure to Absolute Maximum
rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol MIN. | TYP. MAX. Unit
Supply voliage Voo 3.0 3.3 3.6 A
High level input voltage ViH 2.0 Voc + 0.3 A
Low level input voltage ViL -0.3 +0.8 A
Operating ambient temperature Ta 0 70 °C
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DC Characteristics 1 (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test conditions MIN. | TYP. [ MAX. | Unit

Input leakage current I Vin=0V1io 36V, -5 +5 LA
Other inputs are 0 V

Output leakage current loL W/10, SIO, QSF are inactive | -5 +5 LA
Vour=0V1io 36V

Random access port Vou (R) lon (R) = —1.0mA 24 v
high level output voltage

Random access port VoL (R) lor (R) = 2.0mA 04 v
low level output voltage

Serial access port Vor (S) lon (8) = —1.0mA 24 v
high level output voltage

Serial access port VoL (S) loL (8) = 2.0mA 0.4 v
low level output voltage

Capacitance (Ta = 25 °C, f = 1MHz)

Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit

Input Capacitance Cn WS, m, W, W, ﬁ/@, DSF, E, SC a8 pF
Ciz AD to A8 5

Input/Cutput Capacitance Cio W/IO (0 to 15), SIO (0 to 15) 7 pF

Output Capacitance Co QSF 7 pF
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

Serial Access Port uPD482445L-A70
Randem Access Port Symbol Unit | Condition
Standby | Active MIN. MAX.
Random Read/Write Cycle Ie) lect 75 mA
RAS, CAS cycle,
tre = trc (MIN.), lo = OmA O lccr 110
Standby O loce 7 mA | Note 2
RAS = CAS = Vi,
Dout = high impedance O lccs 35 mA | Note 2
RAS only refresh cycle O lccs 75 mA | Note3s
RAS cycle, CAS = Vi,
tc = trc (MIN.) O lcos 110
Hyper page mode cycle O lcca 85 mA | Note 4
RAS = Vi, CAS cycle,
thrc = thec (MIN.) O leeo 120
CAS before RAS refresh cycle O lcos 85 mA
tre = trc (MIN.)
O loc 120
Data transfer cycle O lccs 95 mA
tre = trc (MIN.)
O lociz 130
Color/Mask write register set cycle O loers 70 mA
tre = trc {MIN.)
O loc1a 105
Block write cycle O lcc1s 90 mA
tre = trc (MIN.)
O loc1s 125
Hyper page mode block write cycle O otz 100 mA | MNote 4
tire = trrc (MINL)
O loce 135

Notes 1.

3. When the address input is set to Vi or ViL during the tras period.

No load on W/IO, SIO, QSF. The current consumption actually used depends on the output load and

operating frequency of each pin.

A change in row addresses must not occur more than once in trc = tre (MIN.).

4. Value when the address in tHrc one cycle is changed once when gPD482445L tHrc = tHre (MIN.).
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4.3 AC Characteristics (Recommended operating conditions unless otherwise noted)

+ All applied voltages are referenced to GND.
+ Aftersupplying power, initialize the internal circuitry by waiting for at least 100 ps after Vec > 4.5V (uPD482444,
482445), Voo > 3.0 V (uPD482445L), then supplying at least 8 RAS clock cycles. The RAS clock only reguires

tre, tRas, and tre are satisfied; there is no problem if other signals are in any state.
* Measure attt=5ns

» AC characteristic measuring conditions
(1) Input voltage, timing (2) Output voltage determined

ViHmng = 2.4 et

20V Vormny =20V
Vigax) = 0.8V VoLmaxy=0.8V
Note 2.4 V. uPD482444 482445
2.0 V: uPD482445L
{3) Output load conditions
Random Access Port Serial Access Port
Voo Voo
1,838 Q 1,838 Q

w/A0 , SI0 .
50 pF _L [ 30 pF _L T

CL 993 Q CL ; 993 0
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[Common] (1/2)

PDagp4dd.p | HT 48244470
H uPD482445-70

PD482445-80 i iti
Parameter Symbol i (PD482445L-A70 Unit Conditions

MIN. MAX. MIN. MAX.

Random read or write cycle time trc 110 130 ns

Access time from RAS trac 80 70 ns Note 1
Access fime from CAS tcac 18 18 ns Note 1
Access time from column address taa 30 35 ns Note 1
Access fime from OE toea 18 18 ns

RAS precharge time tre 40 50 ns

CAS precharge time teen 10 10 ns

{Non page mode)

CAS precharge time ter 10 10 ns

(Fast page/Hyper page mode)

CAS high to RAS low precharge time tcre 10 10 ns

RAS high to CAS low precharge time trrc 10 10 ns

RAS pulse width (Non page mode) tras 60 10,000 70 10,000 ns

RAS pulse width trasp 60 125,000 70 125,000 ns

(Fast page/Hyper page mode)

% pulse width tcas 15 100,000 15 100,000 ns

CAS pulse width tHoas 10 |100,000| 10 |100,000| ns

Write command pulse width twe 12 12 ns

RAS hold time trsH 15 18 ns

CAS hold time tes 60 70 ns

Row address setup time tasr 0 0 ns

Row address hold time tran 15 15 ns

Column address setup time tasc 0 0 ns

Column address hold time toan 10 10 ns

Read command setup time tres 0 0 ns

Data in setup time tos 0 0 ns Note 2
Data in heold time ton 15 15 ns Note 2
DT high setup time toHs 0 0 ns

DT high hold time ton 15 15 ns
Write-per-bit setup time twes 0 0 ns

Write-per-bit hold time twer 15 15 ns

DSF setup time from RAS trRs 0 0 ns

DSF hold time from RAS term 15 15 ns

DSF setup time from CAS tros 0 0 ns

DSF hold time from CAS trck 12 12 ns
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(2/2)
PD4goadd b0 | Fro ook4aTO
Parameter Symbol zPD482445-60 HPD4B244S70 Unit | Conditions
{PD482445L-A70
MIN. MAX. MIN. MAX.

Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twn 15 15 ns
Column address to RAS lead time traL 30 35 ns
Write command to RAS lead time trwL 20 20 ns
Write command to CAS lead time towe 15 15 ns
RAS to CAS delay time taco 25 40 30 50 ns Note 1
RAS to column address delay time traD 15 30 15 35 ns Note 1
Output disable time from RAS high torr 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high torc 0 15 0 15 ns Notes 3, 4
Output disable time from OE high toez 0 15 0 15 ns Notes 3, 4
Output disable time from LWE, UWE low twez 0 15 0 15 ns Notes 3, 4
Write command pulse width twrz 12 12 ns Note 4
Transition time (Rise/Fall) tr 3 35 3 35 ns
Masked byte write setup time tmes 0 0 ns
Masked byte write to RAS hold time tmRH 0 0 ns
Masked byte write to CAS hold time tmeH 0 0 ns

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

Input conditions Access time | Access time from RAS
trap < trap (MAX.) and trep < trep (MAX) trac (MAX.) trac (MAX.)
trap > tRaD (MAX.) and trep < tRep (MAX) taa (MAX)) trap + taa (MAX.)
trep > trep (MAX) tcac (MAX.) trep + toac (MAX.)

tran (MAX.) and trop (MAX.) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa, tcac) is to be used for finding
out data will be available. Therefore, the input conditions trap > trap (MAX.) and treo = trep (MAX)
will not cause any operation problems.

2. These parameters are referenced to the following points.
(1) Early write cycle . The falling edge of CAS
(2) Late write cycle : The falling edge of UWE, LWE
(3) Read modify write cycle : The falling edge of UWE, LWE

3. tsez, toEz, twez, toFF, torr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to Von or VoL.
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4. Control pins RAS, CAS, DT/OE, UWE, LWE to set pin W/IO to high impedance. Because the timings
at which m, CAS and DT/OE are set to high level and UWE, LWE are set to low level affect the
high impedance state, the specifications will change as follows. Controlling by RASisusablein hyper
page mode (PD482445, 482445L).

Fast page mode (uPD482444)

RAS CAS |DT/OE m, LWE Remark
toFF X L—-H L H
twez X L L H— L twpz should be met.
toEz X L L->H H

Hyper page mode (#PD482445, 482445L)

RAS CAS |DT/OE m, LWE Remark
toFR L-H H L H
forFc H L-H L H
twez L L L H— L twrz should be met.
toEz L L L—-H H

Remark H : High level
L : Low level
X : Don't care

— . Transition
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* [Read cycle]

PD4goadd b0 | Fro ook4aTO
Parameter Symbol zPD482445-60 HPD4B244S70 Unit | Conditions
{PD482445L-A70
MIN. MAX. MIN. MAX.

Random read or write cycle time trc 110 130 ns
Fast page mede cycle time tec 35 40 ns
Hyper page mode cycle time tHre 30 35 ns
Access time from RAS trac 60 70 ns Note 1
Access time from CAS tcac 18 18 ns Note 1
Access time from column address tan 30 35 ns Note 1
Access time from OE toea 18 18 ns
Access time from CAS trailing edge tace 30 35 ns
OE to RAS inactive setup time toes 0 0 ns
Read command hold time after RAS high tRRH 0 0 ns Note 2
Read command hold time after CAS high treH 0 0 ns Note 2
Output hold time from CAS toHe 3 5 ns
Output disable time from RAS high torr 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high torF 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high torc 0 15 0 15 ns Notes 3, 4
{Hyper page mode)
Output disable time from OE high toez 0 15 0 15 ns Notes 3, 4
Output disable time from UWE, LWE low twez 0 15 0 15 ns Notes 3, 4
Write command pulse width twrz 12 12 ns Note 4

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

Input conditions Access time Access time from RAS
trap < trap (MAX.) and trep < trop (MAX)) trac (MAX.) trac (MAX.)
tRaD > trap (MAX.) and trep < tRop (MAX) taa (MAX)) traD + taa (MAX.)
trop > tRop (MAX.) tcac (MAX.) treo + toac (MAX.)

tran (MAX.) and trop (MAX.) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (irac, taa, fcac) is to be used for finding
out data will be available. Therefore, the input conditions trab = trap (MAX.) and trco > trop (MAX.)
will not cause any operation problems.

2. Either tren (MIN.) or trrH (MIN.) should be met in read cycles.

3. isEz, toEz, twez, toFF, foFr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to Von or VoL.
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4. Control pins RAS, CAS, DT/OE, UWE, LWE to set pin W/IO to high impedance. Because the timings
at which m, CAS and DT/OE are set to high level and UWE, LWE are set to low level affect the
high impedance state, the specifications will change as follows. Controlling by RASisusablein hyper
page mode (PD482445, 482445L).

Fast page mode (uPD482444)

RAS CAS |DT/OE m, LWE Remark
toFF X L—-H L H
twez X L L H— L twpz should be met.
toEz X L L->H H

Hyper page mode (#PD482445, 482445L)

RAS CAS |DT/OE m, LWE Remark
toFR L-H H L H
forFc H L-H L H
twez L L L H— L twrz should be met.
toEz L L L—-H H

Remark H : High level
L : Low level
X : Don't care

— . Transition
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Read Cycle (uPD482444)

tre

tras trP
ViH— \ 4 X
RAS (Input) /"'~ \ 1 \ _
tcsH tcrp
tcre treco treH tepn
tcas -
_ _ 7 \ ! X
CAS (Input) "~ / N J \
trAD tRAL
R tasc tcaH ‘
- %
tRRH .-
fros {RGH pu-mml
N _ 7 !
wwe e = S/L 11111111/ \
tRRH twrz
fros T — twez ‘
— _ 7 Y
e e = 1 L111111]/ \ /
toHs toHH foes twpz
twez
_ _ 7 Y 3
OTIOE (mput) \\'Z ALALARRRRRRRRRRNN /
trac toez
taa torr
fcac
toea
W0 1o W15/ Vor— High-Z 4 \
100 to 1015 (Output) Vol— —~-TTT===< I '<‘ DATA OUT ;} -"
trrs trrRH

ose fnpu) Vi~ \\N\ LI T

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.
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Read Cycle (Extended data output: pPD482445, 482445L)

trc

tras trP
_ | V; X
RAS (Input) \\’,‘E_ \ / \
tcsH tcrp
tcrp treo trsH forn
trcas
. _ 4 \ 4 k!
CAS (Inputy V'~ / N\ / \
traD traL
_tﬁ_S_Fi_ trar tasc tean
_ 4 !
trRH
tros
troH
_ _ L1
wewey 2 ST/ \
trRH . twrz
trecs twez
I=te|— -—-1
YV ViH— Y
wewe = S/ 1111/ \/
foss .J twrz
toHs toHH twez
o _ 7 X
OTIOE gy i/ ALAARRRRRRRRRRRRN
trac toez
tan toFc
tcac torr
foEA -
WO to W15/ Vor— High-Z ' X
10010 1015{OUPUL) \, ==mmmmmm g R L L e LR e e {  pATAOUT  B---
tFRs trrH

osF (e v~ \\ Y LI T

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, E, SIO pins in this cycle.
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Fast Page Mode Read Cycle (uPD482444)

tro
trase tre
— Ve —\ T
RAS (Input) \ _ \ A\ N\
trc tec tRsH tear,
torr troo toas tce tcas tcp teas | toen
— Vir— — — —
CAS (Input) y; _ _/ N 7 N /A JZ \_
tran
tcsH
tagr) |fran tasc tean tasc| | tcan tasc| | tean
ViH— f 4 L \ r
Address (Input) y; _ ﬁ7 ROV.V?@( coL." 7@{ COL."2" ;mF COL."N"
Y 3
LD tron
.| tRes tRRH
- v - Y
UWE (Input) / _ // //f N\ #
twez]
twez
troH
Uil trRH ™™
W ViH— 4 L
v 777777 7
tan taa tan twez
tons | | toHH fhor v twEz
|‘, Gj toes
—_— ViH— r rd
DT/GE (Input) v/ _/ \\\\\\‘ / \ / \‘ /7
toea toea toea
teac teac teac
toEz toez toez
torr torr tore
trac
W0 to W15/ Vor— High-Z 7 Y ! Y ! !
100 10 1015 (OUPUY) ' Z= == = = | EEEE A EEPREE { DATAOUT "1" }-=={ DATA OUT --2--1}--{‘ DATA OUT'N"  }-=-
trrs| | tFRH

DSF (rput) \’,ﬂ\[‘ T////////////////////////////////////

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Hyper Page Mode Read Cycle (Extended data output: pPD482445, 482445L)

tre
trase trr
— Vik— % !
RAS (Inpul) v, _ \c \_
tcrp
tHre tHPc treH
FEEE treo tHcas tor tHoas ter tHoas | teen
ViH— ! \ 4 \ 4 X
CAS (Input) v _ j \ N\ J N JZ \_
traD
tosH
FASH fran tasc toan tasg| | toan tasc| | tcan
ViH— MN\S 3 f r
Address (Input) y, _ ROW 30_ coL."" i coL.z" rCOL."N
tra treH
_ | tros trrH "™
\
- - X
UWE (Input) \G':_ // /f \
twez,
twez
troH
trog tRRH[™™]
ViH— 2 Y
LWE (Input) '~ // /// \ /
twez | |
taa tan taa
tors| |toHH tace tace twee
toEs
— ViH— F
DT/OE (Input) Vi— _/ \\\\\\‘ / \i ; ;
toea toez toez
toac feag, toac torc
trac toHo toHg torr
WO to W15/ Vor— High-Z \ f \
100 10 1015 (OUIPU /o == == = - I { DATA OUT 1" m‘ DATA OUT "2" m DATA OUT "N J-=-

DSF (Inputf) ‘\’,i:w

tFRH

ﬁl////////////////////////////////////

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, E, SIO pins in this cycle.
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* [Write cycle]

PD4goadd 0 | FrD ook4aTO
Parameter Symbol zPD482445-60 HPD4B244S70 Unit | Conditions
{PD482445L-A70
MIN. MAX. MIN. MAX.
Random read or write cycle time trc 110 130 ns
Fast page mede cycle time tec 35 40 ns
Hyper page mode cycle time tHre 30 35 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 12 12 ns
aE high hold time after m m low toen 0 0 ns
Write-per-bit setup time twss 0 0 ns
Write-per-bit hold time twer 15 15 ns
Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twH 15 15 ns

Neote twcs = twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.

trwo > trwp (MIN.}, towp 2 towp (MIN.), tawp > tawp (MIN ), are conditions for read medify write cycle to be
set. The data of the selected address is output to Dour.

If any of the above conditions are not met, pin W/IO will become undefined.
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Early Write Cycle/Early Block Write Cycle

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/CE (Input)

WO to W15/

100 1o 1015 (IMPUt)

DSF (Input)

tro

Vin—
ViL—

tras

trr

tosH

tere

trco

tRsH

toen

ViH—
ViL— /

traD

tcas, tHoaghe®

trRAL

tran tasc

v XXX row XXX e X XXXOO00000OOOOXKY
- XXX STTTTTTTITTTTTTTY
- Y STITTTTTTITTTTTTT

777

ViL—

AN

twr tos

ViH—
ViL—

| bws
TRA=

trrs

trRi tres

ViH—
Vii— .

tren

AL11 -1 11ERRRARRARRRRRRRANY
data m DATA IN/COL. select

AROUOOOONIXXXX

\
///kBock write select
Z 7

KL T

Note tcas for the pPD482444
tHeas for the pPD482445, 4824451

Remarks 1.

2.
3.
4.

When DSF is high level : Block write cycle

When DSF is low

level

WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.

. Write cycle

Because the serial access port operates independently of the random access port, there is no need

to control the SC, ﬁ, SIO pins in this cycle.
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Upper Byte Early Write Cycle/Upper Byte Early Block Write Cycle

tre
tras trp
__ Vii— ¥ '{ Y
RAS (Input) v, _ \‘ J/ N\
tosn - tcrp
CRP treo frsH toen
tcas, tHoagM™®
CAS (input) \/ — / N / \
trap traL .

F"Sﬂ traH tasc tcan
Vin— 3 f
Address (Input) ys, _ ROW ' COL. W

twos twoH

W (nput v, JORK e st X\ \ LI L(M_C/H_///////

Iﬁ(lnput)\\/}::M! !\{{/ !\555555

toHs tDHH

LM A//ZAEARITL TRELRLILLIRERRRRRRRRRRRRRANY

tw twH D ton
Ton o osatinpu) Y~ YUK Mask date )@{im oL setect X XOOOOQOOOOOXHIXXX
trrs tFRH trcs trcH

os# (mput V'~ A\ L[ Resmess X{ [/ /11 TTIT0TITT T T

Note tcas for the pPD482444
tHoas for the pPD482445, 4824451

Remarks 1. WO to W7/I00 to IO7 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level @ Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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Lower Byte Early Write Cycle/Lower Byte Early Block Write Cycle

trc
tras trr

T | J Y
RAS (Input) v, _ A 7 \

tosH tcre

tcre treo trsH toen
tcas, tHoas™®

_ 4 ¥ £ X
CAS (Input) vy~ / N 7 \

trao traL

tRAH tasc toan
Address (Input) V\L— ROW .

twas | | twen
_ 7
OWE (Input) v~ _XX/

twes tweH

twes | | twen twe

o V= XX | V777TTTTTTTTTTTTTITIIITT

tons | | tomw

omoe it V.- /// ANTEALEALARAARARARRARRRRRRRRRAANY

tws twH tDs toH .
oW (input) vy~ XZX Mask data :@E—;ATA IN/COL. select ’VQ Q'Q“""‘v"".""I""’v
trrs tFRH tres trcH

v VXN (TN XTI TTTTTTTTTTTTTTTT

Note tcas for the pPD482444
tHoas for the pPD482445, 4824451

Remarks 1. W8 tc W15/108 to IO15 . Don't care
2. When DSF is high level : Block write cycle
When DSF is low level @ Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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Late Write Cycle/Late Block Write Cycle

tras - ‘ tre i
RAS (Input) \\?E: \ Jk ‘\
tosH tere
tcrp treo tRsH tcen
tcas, tHoas™®
CAS (Input) \\//‘C: /J ‘_\‘ /l ‘\_
trao traL
tasR | tran tasc toan
st - YOO YO XXX
tRwL
twes | | twen tres tow,
t
o o §1 XX rooe X7/ \_ ,/////////////////
fwes | | twed tros :zxt
twe
W oput '~ XOOKP8 seect X7/ \ 7//IIIIIIIII
toHs toen
DT/QE (Input) \\l/t: _ZZ/ ! \\\\\\\\\\\\\\\\\\\
tws twH rt?ﬁ toH
T to W1 (input) vy~ XXX Mask data " patA IvooL select JOOOOOOOONXXX
_trrs | | trRH l_t_Fis trcH
OSF (mput) .~ “\L 100, 2 ST

Note tcas for the pPD482444
tHeas for the pPD482445, 4824451

Remarks 1. When DSF is high level . Block write cycle
When DSF is low level . Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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Upper Byte Late Write Cycle/Upper Byte Late Block Write Cycle

tre
tras tre
_ Viu— X 4 Y
RAS (Input) V‘E_ \( :/ N
tosH tcre
tcre treo trsH torn
tcas, tHoas™™
— ViH— 4 3
CAS (Input) y;, _ \‘ J[ \
traD tRAL
tasr| | trad tasc toan
ViH— 4 3
Address (Input) v _ XXX)( ROW m coL. ]
trwL \
twas | | twen | trcs towr
twe
_ ViH— s 4 Y
OWE (mput .~ XOXKWPe sele: \__ /1
tMcH
twas | | tweH tmos
tmRH

LWE (Input) \\/}E: f{/

ey
S‘
o

AANANNNN

- =
ooE ey V.2 /// ANREARARRRRRARRARAANY
St WIS input) vy~ m Mask data | pat oL select XXX
tras | | _tre Srogl |, teon
SHCURANN 110, CZ3 VT

Note tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1. WO to W7/100 to IO7 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level . Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Becausethe serial access port operates independently of the randem access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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Lower Byte Late Write Cycle/Lower Byte Late Block Write Cycle

tro
tras tre
_— Vie— Y 4 X
RAS (Input) v, _ \ ;] N
tosH tcre
tcre treo tasH torn
toas, tHoasM™*®
— ViH— \ ! Y
CAS {Input) y, _ / \‘ ;] N
traD traL
’tisi tran tasc toaH
ViH— / \
Address (Input) s _ XXZX ROW ‘Q®§‘ coL.
tMcH
twes | | fweH tvcs iy
I - 4 X
UWE (Input) o~ f{/ \[/ \EE}}}}
trwL
twas | | twsH tros tow .
twp
—— Vih— \ 7 \
owe (e v~ XAXweoseect X/ / N L
toHs L()%w
STiAE ViH— 4
PToE e v /) ALALLRRRARRRRRARRRANY
tos
_tws tw o ton )
W0 to W7/ ViH— y
trrs | | tFRH trcs tFcH

o\ XN TN L ITIITTITITIIT

Note tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1. W8 to W15/108 to 1015 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.
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NEC 1PD482444, 482445

Fast Page, Hyper Page Mode Early Write Cycle/Fast Page, Hyper Page Mode Early Block Write Cycle

trasp tre
— V- ¥ 4 3
RAS (Input) ;, _ \ Y \
trc, tHpcho®! trc, tHpche! trsH tcre
tcre trco tcas, tHoas™@2 | top tcas, tHoas™®2  top tcas, tHoagMe? tepn
N ViH— \ T\ }_S L <
CAS (Input) v _ _/ N /N \ / \
trap — S L \
tcsH traL
tiS_R_ tran tasc | | tcan tasc| | toam t-A_SE tcaH
ViH— s | ¢ 3 \VAVAVAVAVAVAVLY,
Address (Input) /. _ X>§ ROW 3)0( coL." )@XXXCOL."Z- XZXXX coLn XYXOOOXX
twas | [tweH t_v-v_cf b t"-.cf. twor hA-CFS— bwert
™ ‘-‘ twe twe twe
WPB
UWE (Input) ViL— ﬁ select K \'k £ Y F. \ £ /
EV_C_S_ bwe tw_(.z'sb twe tw‘ci twer
hff_s_ tﬂiT twe twe twe
TWE Vin— WPB /\ / \
LWE (Input) ViL— ﬁ select X \ i 1 Z .1 ¥ /
b e
_ ViH—
UM/ N I1TEETETEHRERARALRARARRRRRRRRRRRANY
T s bl b
WO to W15/ ViH— ra 4 w{n non Y EVER YAVAVAVAVAVAVAYAY,
DATA IN "1 DATA IN "2 DATAIN "N
100 10 1015 (INPUb) \, A X Mask daﬂm fCOL. select ML. selecl ,!@‘ JCOL. select "A’A‘A‘A’A’A’A‘A
trRs | | tFRr troH tros| | tron

trcs troH Ires|
ViH— \ y
DSF (Input) y, _ _\i. .m Block write select '@‘Block wrile select Block write select

Notes 1. trc for the uPD482444
thpe for the uPD482445, 4824451
2. tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1. When DSF is high level . Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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NEC 1PD482444, 482445

Fast Page, Hyper Page Mode Upper Byte Early Write Cycle/
Fast Page, Hyper Page Mode Upper Byte Early Block Write Cycle

trasP tre
_ Vie— 3 4 Y
RAS (Input) v, _ S‘ / N
tra, tHpc™™! tro, tHpc™™®! trsH tcre
‘t_cff_ treo tcas, tHoas™™@2  fop tcas, theas™®? - fop tcas, tHoaghoe? tcen
___ ViH— \ 4 b | }_\ | 2N
CAS (Input) y,, _ j e \ ,[ \ ] \ 1/ \_
toeH traL
tasr| | tran tasc | | toan tasc| | tcan tasc| | tcan
Vin— f T o g
Address (Input) Vv & ROW )O‘ coL." MCOL. 2 m COL."N
L= . 7 A 7 I A il
"EE,S, bwcH t“ff_ twor t“is.’_ twech
“F-S. twen twe twe twe
—_ ViH— [\ /\
UWE (Input) Vii— m :ZE";]X \ ) 1 F i/// /////
\ |
twes| | twen tmes MRH
r--. -—I ha tacH
N - ; X
LWE (Input) \\l,'IHL_ / / \Z/ \ } 5 5 5
tors | [toHH
RN /AT AT | T11 1111111 111ERELRARRRARRRRRRARANY
t‘w_s_ Bf_li lD_i foH _tgi toH tos foH
W8 to W15/ v 3 3 3 VVVVVVVV
8 to W15 = DATA IN "{" DATA IN "2* DATA IN "N* 7
0810 1015 {InPut) , Eﬂ”aﬁkda‘a,m/cm. select A /COL. select /COL. select .A‘A’AOA’A.A‘A’A
trrs| (tFRH trcs treH _t_F_c§_ trcH _t_F_c_s_ trcH
ViH— 4 . . 4 .
DSF {Input) Vi Block write selast Block writa salast Block write selact
— ! i

Notes 1. trc for the uPD482444
thpe for the pPD482445, 4824451
2. tcas for the pPD482444
tHoas for the pPD482445, 4824451

Remarks 1. WO to W7/I00 to IO7 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level @ Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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NEC 1PD482444, 482445

Fast Page, Hyper Page Mode Lower Byte Early Write Cycle/
Fast Page, Hyper Page Mode Lower Byte Early Block Write Cycle

trasP tre
Vii— X 4 Y
RAS (Input) y; _ N 7 \
trc, trpche®! trc, tHpchoe ! trsH tcrp
tcrA treo tcas, tHoas™®2  fcp fcas, tHoag™®2 = fop tcas, tHoaghe®? toPN
— ViH— \ / A }_S . X
CAS (Input) y, _ / , N ,Z \ \‘ / \-
RAD
tosH traL
tasr| | tran tasc tean tasc| | toad tasc| | toan

v 4 I‘. !
Address (Input) |, _ Xx ROW )O( coL." mcouz-' }(XXXX COL."N"

twes| | twan tmcs

r-e— —+| tmeH

UWE (Input) \\?”H_: Z/ w k } E } E

twrH

tﬂIE_S__ twoH t“_f_s_ tweH t"_ff_ tweH
twes | [tweH twe twe twe
— Vin— WPB k 7\ [\
LWE (Input) y, _ D%:bd ‘ \ 3 2 . ‘ /
pHs | [toHH

o
L /4N EARTINITERIILILRERLRRRRRRRRRRRRRRRRANY

| Y
oo 10 gt~ YK vesk s XOOXOK R B JOOOC R0t e YOOXX P2t B OO
trRe | trRH tres tron ‘t‘F_CE treH tros| | tron
DSF (Input) \\?”H_: ‘ . Block write select j@;&cck wiile selec! 7 i I Z‘I‘I 1’:‘1’:

Notes 1. trc for the uPD482444
thre for the pPD482445, 4824450
2. tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1. W8 to W15/108 to 1015 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level @ Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SC, E, SIO pins in this cycle.
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NEC 1PD482444, 482445

Fast Page, Hyper Page Mode Late Write Cycle/Fast Page, Hyper Page Mode Late Block Write Cycle

trase . tre
v \ tosH }_s_
_ H— .
RAS (Input) v, _ \ ) N
trc, tHpchote! trc, tHrchoR! trs tore
torp treo toas, tHoas™@2 || top || toas, tHoas™®2 {op toas, tHoag™te? torn
e ViH- 3 - 3 2 3
CAS (input v~ ] \ \ /N J \
— 7 A7
trao
ViH— 4 2 L LY v
Address (Input) Vi ROW coL."*" coL.2" COL."N"
- % % L 7
towe fowr Ezwt
twes| [twen "
y ;CE \ twe tred ! twe tres , twe
T H= WPB
OWE (Input) v _ WP \ / \ j N\ /
towL fowL tzxt
twes| | bwen
v :——- e Fif twp t’_R-(E twe tros twe
= H= WPB / /
LWE (Input) \, _ Bt select )(/ \ \ ! \
toms EﬁH
OTIOE (mput V.2 // AN
tos tos tos
Iiwi i toH toH ton
WO 1o W15/ | ViH— . ) f o R
100 1o 1015 {INPUL) Vi Mask data DATA N "1 DATAIN'2 DATAIN'N
frrs| | trRH trcs tFoH trcs tFoH trcs trcH

-

O M7 e L e L D LA

Notes 1. trc for the uPD482444
thpe for the uPD482445, 4824451
2. tcas for the puPD482444
tHeas for the pPD482445, 4824451

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.
4. Becausethe serial access port operates independently of the randomaccess port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

w
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NEC 1PD482444, 482445

Fast Page, Hyper Page Mode Upper Byte Late Write Cycle/
Fast Page, Hyper Page Mode Upper Byte Late Block Write Cycle

trase tre
tesH
— Vin— X 4 X
RAS (Input) v, _ \ i] N\
trc, trpche! trc, tHpghete! trsH tcre
It_CBi trop toas, tHoas™®2 || toP toas, tHoash™®2  fop fcas, tHoaghe? toen
—— Vi — 3 4 3 / L
CAS (Input) v~ \ /7 N r N 7 \_
trap
tasn| |tran tasc fcan tasq | toad lixscl | toan tha
ViH— ; X — £
Address (Input) Vi— ROW coL."" ) coL.2t (COL."N"
towL towL trwL
cwL
twas | |tw
58 B bacs twp tres hwp tros twe
N e e B e
= H= WPB
UWE (Input) ViL— select w S; ;f \; 4 S§ 1/
tmRH
twes| | tweH  tmcs
e ‘-—-- tMCH
I - X
LWE (Input) \\/,'E_ { / \ j \ } 5 }
tons toen
__ Vii—
OTIoE et v, ~ [/ ARRRRRRANY
tos tos tos
tws| |twr toH ton toH
W8 fo W15/ Vin— MASK i e wwVYVYVVVVY
e oy (Input) v~ E{dm DATA N DATA N "2 DATA AN ’A’A‘A‘A‘A‘A‘A
trrs) | tFRH trc: treH fres| trcH trcs) treH

Vii—
DSF (Input) VIE _ _\[‘ Block wiita selact Block wiita selact Block write select

Notes 1. trc for the uPD482444
thre for the pPD482445, 4824450
2. tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1. WO to W7/I00 to 107 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level @ Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the 8C, SE, SIO pins in this cycle.

55



NEC

uPD482444, 482445

Fast Page, Hyper Page Mode Lower Byte Late Write Cycle/
Fast Page, Hyper Page Mode Lower Byte Late Block Write Cycle

trase /e

fesH

— ViH—
RAS (Input) \/ _ \( 1[ N\

_ Vii— \ ' — / Y
CAS (Inputy v/ — j \ 7N 7\ / \

V- f 4 X ! 3
Address {Input) , _ ROW coL."" ) coL.re" | COL."N",

tec, tHpch! - trc, tHpch! trsH -~ tcre

tore troo toas, tHoagM™me? top fcas, tHoas™™® 2 top tcas, tHoas™®? tern

tran

task| | traH  |tasc tcan tasc|| tcan

twes| | twan  tmcs tmRH

|<+ﬂ r—— e tMGH

UWE (Input) \\//‘E: Z/’ v \ ! ! 5

towL towe trwL
fowL
twes| | et tres e [RCS twe  tAcs twe

(

_ V= WPR \ e y ;_‘ \ /—
LWE (Input) v, e N N ) \

toHs

-
io

m

T

kel
DTIOE (nputy \1'~ [/ ARRRRRRANY

WO to W7/

Vin—

os tos tos

bws | | tw ok, toH ton
b 4
100 to 107 {INPUt) Mask data DATAIN'1 DATAIN 2" CATAIN'N;

troH tros troH fros trcH

trRs| [tFRH frcs |¢_ l_, (L
ViH— .
- V‘E_ _\[‘ mgbckmmm wrile seleci: ’IOXOI’X’I’I’I’I I

Notes 1. trc for the uPD482444
thre for the pPD482445, 4824450
2. tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1.
2.
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W38 to W15/108 to 1015 : Don't care
When DSF is high level . Block write cycle
When DSF is low level @ Write cycle

. WPB : Write-per-bit
. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, SE, SIO pins in this cycle.



NEC 1PD482444, 482445

[Read medify write cycle]

PD4goadd 0 | FrD ook4aTO
Parameter Symbol zPD482445-60 HPD4B244S70 Unit | Conditions
{PD482445L-A70
MIN. MAX. MIN. MAX.
Read modify write cycle time trwo 160 180 ns
Fast page mede read modify write cycle time tPRwG 90 95 ns
Hyper page mede read modify write cycle time tHPRWC 80 90 ns
Access time from CAS trailing edge tace 30 35 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time twen 15 15 ns
Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twr 15 15 ns
OE high hold time after UWE, LWE low toen 0 0 ns
CAS to UWE, LWE delay lime tows 40 40 ns Note
RAS to UWE, LWE delay time tRwD 85 90 ns Note
Column address to WE, LWE delay time tawp 55 55 ns Note
OE high to data in setup delay time toeo 15 15 ns

Neote twcs = twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.
trwp > trwp (MIN.}, towp > towp (MIN.), tawp > tawn (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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NEC

uPD482444, 482445

Read Modify Write Cycle/Read Modify Block Write Cycle

trwe
tras — trp -
— Vin— — ¥ )‘ 3
RAS (Input) Vi— \‘ Fi AN
tosH tcrp
tCRA troD tRsH torn
v ’-_> \ toas, tHoas™er A v
_ H—
CAS (Inputy vy _ / \ / \
trao traL
tasr | tran tasc tcan
Address (| Vin— i )
ress (Input) , _ ROW ' COL.
trwo tow
tawo trwL
twes | | tweH
| tres towo twe
_ — 3 \
oW oy V2 XY weBselectX / N L
trRwo towe !
twes | | twen ; Lawp trw
_trcs towo
y ) | twe
LWE (Input) v, _ XXWPB select X / \ 1111177/
toHs toHH toen
. Vii— 7 3 \
OTIGE (ot Vi — WA/ ARARRRRRANY
trac
taa
tcac
tws twn toea toep tos ton
Vii— / X High-Z DATAIN' ¥VYVYVVVVYVYVYVYVYY
Vt\go (Input) :X)ik Mask data J- = -28Eclcmmcnaa s "1 GOL. select ’A’A’A’A’A’A’A‘A‘A’A’A
W15/
100 toez
to ’ .
1015 ~(0utputy 4~ === e { DATA OUT L----------ﬁlthz- ---------
trrs trRH FCS troH

DSF (Input) \\’,‘t: :\

socwwsse X/ /[ /1111

Note tcas for the uPD482444
tHeas for the pPD482445, 4824451

Remarks 1.

w

When DSF is high level : Block write cycle
When DSF is low level
. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.

Because the serial access port operates independently of the random access port, there is no need

. Write cycle

to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

[MEMO]
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NEC

uPD482444, 482445

Read Modify Upper Byte Write Cycle/Read Modify Upper Byte Block Write Cycle

trwe
trac ter
[ Vie="_____ 3 ¢ 3
RAS (Input) v/ _ \ / \_
\ F
tosH tarp
tcre) troo tRsH toen
r_— tcas, tHoas™®
— ViH— 3 ¢ 3
CAS (Input) v, _ ﬁ N / \
trap traL
tasr| | trad tasc tcaH
ViH— LYAY 4 3 \/\/
Address {Input) v _ ROW X COL. ;
trwp tow |
twas | | tweH tros towo frwL
twe
__ Vib— \ 7 \
OWE (Input) v, _ XXWPB select / \ ///////////
[
tawn
tors toHH T tMRH
—_ V) 4 L X
LWE (Input) v, // \Z/ AN
tors || tonw toen
—_ Vin— 4 3 f b
DT/OE (input) v, _  / WY/ ARARRRRRRNY
trac
taa toepn
teac
toea
Vin— High-Z
WO {Input) \):_ E,_-_.._-_-_-_-.'Q-_ oo mrmmmmm—-
to
W7/
100 ‘t-qE.F;
to )
VoH — High-Z 7 High-Z
67 | oupuy Y017 emeee gL SRR ) S | —— SCA—-
trac
taa toen
tws twr teac tos ton
toea e
Vi — \  High-Z f DATAIN' )
wsa (Input) y, _ Xy Mask data J-= ===~~~ 3 ek e COL. select
te
W15/
108 _t_qE_z
to iah-
Vor— High-Z YAAT AN High-Z
1015 | (Output) o _ =======qpmmmn e mmapLammns ik TEEEEELL R L EEEEEE O o R R e
tFRS tFRH _trcs trcH

DSF (Input) \\/,‘E: :\‘

/7)418.%”,”9%@ XL
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NEC

1PD482444, 482445

Note tfcas for the puPD482444
tHeas for the pPD482445, 4824451

Remarks 1.

When DSF is high level : Block write cycle

When DSF is low level : Write cycle

WPB : Write-per-bit

When block write cycle is selected, input the column selection data to DATA IN.

Because the serial access port operates independently of the random access port, there is no need
to control the SC, E, SIO pins in this cycle.
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NEC 1PD482444, 482445

Read Modify Lower Byte Write Cycle/Read Modify Lower Byte Block Write Cycle

trwec
trac trp
__ Vie—"__ 4 3
RAS (Input) v _ \ / \
tosH torp
tcre treo trsH toen
r‘ - toas, troag™® }
— ViH— 3 f 3
CAS (Input) v _ / \ / \
trao tRAL
_t:\_SE tRan tasc toan
Vii— / VAL \
Address (Input)  _ M‘ ROW " COL. J
MCH
twes | | tweH tmcs tvmH
UWE (Input) \\’['C: { / \é/’ \ W\
trRwD fowt
twes | | fwed rv— Ei\:‘vg tRwL
v f twe
LWE (Input) v _ @ﬁWPB select A ///////////
toHs torH toen
_ ViH— r 3 4 X
DTIOE fimput) v~/ WA/ ARRARRANY
trac
taa toen
tcac
tws twH
toea
ViH— 4 Y _[HighZ | | | L. DATAIN/ ¥ VVVVVVVVVV
Vt\go (Input) y; _ XX Mask data - COL. select 3 ’A’A‘A’A’A’A A‘A A’A
W7/
100 toz
to ; ;
Vor— High-Z FDATA High-Z
107 (OUtpUt) VoL— T TTITTT g- -------- T """{‘ OUT;>- """""""""""" A o
trac
tas
tcac
toea
- High-Z
wsa (Input) \\I;C_ E—----- ----------- TEmm—— -
to
W15/
108 ltosz
to iqgh- oAt i
Vor— High-Z DATA High-Z
1015 [ (Output) yy _ =======- ERCEECEEP Y fmmmaa s il SEEEEET R L LT e EEE T 2l
tFrs tFRH trcs troH

o5 () '~ \\ ,/7)!iB°cw“eM*$(///////////////////////
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NEC

1PD482444, 482445

Note tfcas for the puPD482444
tHeas for the pPD482445, 4824451

Remarks 1.

When DSF is high level : Block write cycle

When DSF is low level : Write cycle

WPB : Write-per-bit

When block write cycle is selected, input the column selection data to DATA IN.

Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

Fast Page Mode Read Modify Write Cycle (zPD482444)/
Fast Page Mode Read Modify Block Write Cycle (uPD482444)

trasp tre
= V- Y F_
RAS (Input) /. _ \‘ \
trrwC trrwe terp
trsH
F_tf_af’_ treo top top teen
— ViH— y tcsH 4 3 / \ 4 3
CAS (input) yr— [/ \ /N /N / \
| W |
frAD tcas fcas fRaL
task| |tran tasc | | tcan tasc| | toad tasc| | toan
———| r——» e !
ViH— 4 3 2 3
tawp tow| tawo tow tawo
I tow
twes| | twen trcs towp twrl tros towo twp tres| fowo
I-, rr— } - fRwL
TTWE ViH— WPB 3 4 \
UWE (Inpu) -y, — Select f Y \ \
trwo
tawp tow) tawo fowL tawo towL
twes) | bwer t?_cf o towo || twe tres| | town || fwe | lRos| | towo twe trwL
R ViH— 3@( \ 4 /
LWE (Input) s, _ gg::%t / \\ JZ S \
trwD
tace tace
trac - ™ tas toeH
‘ . | o toEH toEa toen | ffoea
[ — ViH— F ¥
DT/OE (Inputy ,/ _ \L | / \
tcrc| |foen tcac| |toep fcac|  [toep
- =il = e e -
tors| | torH toez toez toez
Von— High-Z : ﬁ High-Z : jﬂ High-Z : ﬁ High-Z
Wo (Output) V(:)T— ------ ----g-------{"1" ------g-------<"2" ______9____._.{--[\]" S R .
to
W15/
100 o || ton ton
to o ] tos tos
1015 ViH— fMask 3 High-Z High-Z e High-Z o
(Inpub) v, _ --gi data 75- ----- .--9---< ----g----g 2 5------9---‘ % N 7
trRs |tFRH tres| | treH tres| | troH tres| | tren

ViH— Block Block ' Block Y\ NVVVVVVYVY
s— /X KRR o X KR X KRR

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.

4. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

[MEMO]
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NEC 1PD482444, 482445

Fast Page Mode Read Modify Upper Byte Write Cycle (uPD482444)/
Fast Page Mode Read Medify Upper Byte Block Write Cycle (uPD482444)

trasp trp
— A \ 2
RAS (Input) yy, _ \‘ ’[ N\
trsH
tPrRwe tPrwC tcre
tcrp treo fcp tcp fern
N ViH- y tesH  \ 4 \ 4 !
CAS (nputy v~ ] N - N /N / \
— ] — ]
tran tcas tcas traL
tasr| |tran tasc | [toan - tasc| | toad tasc| | toaH
ViH_ y 14 h | b | y
Address {Input) s, _ D‘ ROW w‘ coL"" ) COL."2" ) [ coL.N"
tawo towy tawo tow tawo towL
t"f_‘f_ twart | tres towo twp| |_|tic_s_1 towo e | |trcs towo ERWL
wp
JE— ViH- ' WPB X y X L
UWE (lnput) D; select :K_j \: \ S
trwD ¢
L tvcH
bwas| | tweH tmcs tvRH
JR— Vi I‘. X
LWE (Inputy . _ { / \_] \ 5 5
trac tacep tace
taa tas toen
. ‘ }OASA toen | Tora) toer i fora
— ViH- ! X
DT/OE (Input) y, _ _41‘ F \‘ \‘ / I / \
fcac tcac LSad
tons| | toHH e et
toez toez toez
Von- High-Z F g £ oo g High-Z
wo [ foutputy ¥ - - - - ehaEh R tEh G S TEIELE R R € -ZLN_}Q- -------
V\tl'c’?/ trac tace tace
100 tan taa tan
o toea toea toca
5 o oo P8 XX
fcac| |toeo foac|  [toen toac) | toeo
toez
Vo - High-Z High-Z
wa [ (Output) v, === -- mmEmm———— EE R EEE R -
to
wis/ toH
108 tws | | bw
to tos
1015 High-Z AL
finputy , ==={ M3 Baeaas ---9---&‘ UE
tros| |troH tros| | tron
Block Block
DSF (Input) wrile select wrile select
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

w
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NEC 1PD482444, 482445

Fast Page Mode Read Modify Lower Byte Write Cycle (uPD482444)/
Fast Page Mode Read Modify Lower Byte Block Write Cycle (uPD482444)

trase trp
E— ViH- y —
RAS (Input) , \( / \
treH
trrwc trrwe tcrp
tcrp trcp - tor || top tcen
— Vin- b tesH f 3 ¥ y
CAS (lput) v, /] \ /N /N / \
— | W |
tran fcas tcas traL
tasr | |tran | tasc | | toan tasc| | foan tascl | toan
ViH- v L f
Address (Input) y, ! ROW ) coL™M" y coL.m2" xy(COL."N"
L--— tmeH
twes | | tweH fmos b
MRH
ke [
— ViH- Y
UWE (Input) Vi { / \_j ‘ 5 5
tawo tow| tawo towL tawo fow|
Pﬂ'ﬁ\i twen tros towo twe|  ftRcs towo twr trcs tcwo T trwL
R ViH- A 4 h! 3
LWE (Input) oot ;K f N JZ S‘_JZ \;V
T tRwD
trac face tace
ta taa ta toen
. ‘ tO_‘I:-_A lgen 4 lfoeA loer Ioé&
o Vino / / / X
DT/OE (Input) Z/L‘ F \( N / \( \
tors| |torm 1_%3 toen tCAC’tOED toac tOEID
Vor - High-Z
wo [ {Output) V?)l """ LA L A
V:;;’/ trac
160 s | | twH
to e
107 ViH- ¥ Mask
(mput) v, -=4 Gam p===="
Vor - High-Z
wa [ (Output) V?)Ef ------ = Lo a
to
W15/
108
to
1015 Vin- ______ J_ High-Z - __ 1 High-Z AN\
it V1 QOO QOO

tFrs| |tFRH tres| |treH tres| | tron tros| | troH

[~ [~ [
ViH- Block £ Block 3 Block
DSF (Input) Vi- ‘{‘ %;wrﬂe select k wrile select 4 wrile select
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, SE, SIO pins in this cycle.

w
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NEC 1PD482444, 482445

Hyper Page Mode Read Modify Write Cycle (Extended data output: pPD482445, 482445L)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: uPD482445, 482445L)

trasr trp
— ViH— \ }_(_
RAS (Inputy v, _ \( J \
tRsH
tHPRWC tHPRWC tcre
terp trco fcp tcr tHcas forn
R ViH— 3 tceH / \ 4 3 4 3
CAS (input) v~ /] \ ~/ \ /N / \
| 7 — 7
traD tHoas tHoas traL
tasr| [tran tasc | | toan tasc| | toan tasq | tcan
ViH— INS b — F
Address (Input) y, _ ROW ]0( coL."" ](XXXX ! coL.2" W( COL."N"
tawo tow| tawo towL tawn
ot tow
twes | | twan fres towo twr tros| tewn twe tres| town
f—I Ic- ! I - trwL
. ViH— WPB X ' b |
OWE (Input) v, — i N \ N
. trwo . T
tawn fow tawn towL tawp towe
twes)| | twen tros towo twe| | [tres tewo twe trcs towo trwL
‘ - Iy tw
— Vi r—’ iy - y / L | -
H—
LWE (Input) , _ wee ;ﬁ(_ j \ \ \_; l(
trwo
trac ttAcp thc;P
AL
- ttAﬂ- toen " foea teen "7 | [toEd foer
L Vi ‘ . OFA , .
DT/OE (Input) , _ J\ f \
Vi \‘ / L / /
toag) _|toep toag| | toep Toag | toep
toHs| | tonH I I ‘
to:lzz toez tO‘EZ
Vor— High-Z e High-Z o High-Z Nl High-Z
vtvo {Output) yy _ ===== L 1= 1 %------g-------l‘2,5------9"""'!:N$'""9 """
o]
W15/ fon toH fon
100 s | | twH
to oo ; tos tos tos
1015 ViH— E'M ki@ High-Z g High-Z o ) High-Z R
(Input) ViL— ---§‘ d:;sa ----- rtTTT -< ! 5--- ----- 2 3}---- ----- -g N
trrs| | tFRH tres| | tron tres| | tron tres| | treH
ViH— Block
DSF (Input) v, _ X( write select

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

[ ]

70



NEC 1PD482444, 482445

[MEMO]
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NEC

1PD482444, 482445

Hyper Page Mode Read Modify Upper Byte Write Cycle (Extended data output: pPD482445, 482445L)/
Hyper Page Mode Read Modify Upper Byte Block Write Cycle (Extended data output: uPD482445, 482445L)

trase trP
e ke
[ ViH— \ Iy
RAS (Input) y;, _ S‘ J[ N\
tRsH
tHPRWC tHPRWC fcre
tcrp treo N top ter tHoas toen
— ViH— \ tosH % oy 4 \
cAS (mput) v~ A [ \ -\ /N / \
| W | | S — 7
traD tHeas tHoas traL
tasr | [fran | tAsC | | toan tasc || tean tasc| | toan
Vin— 4 y ! X b |
Address (Input) y, _ D‘ ROW w coL."1" ( coL.2" COL."N" J
tawn tow] tawn towL tawo ti‘{lhl
twas | | twen trcs towo twp| | | ltrcs towo = trcs town LR
mac i B | e - - e
R ViH— WPB 3 L \ ' /
UWE (Input) select ,K_j \ \ S
trwo tmoH
twes | | tweH tmes tvrH
— Vi i
LWE (Input) v, _ { / \_j \ 55
trac tace tace
ttAA toEH ) tinAéA toen Eg; toek
. . OEA|
P ViH— 4 1§ 4
DT/OE (Input) , _ \‘ / K‘ / I / \
tcac tcac oA
tons| |toHH ™™ ™=
toez toez toez
Vonr High-Z A o i ) High-Z
Wo [ (Output) '~ iammnn ECHE T R TS (g S EECPTEAEE () EE R ORI SN B R SR
0 tace
W7/ »
100 to;
to
High-Z
1t Y e (D1 {XXKKKKRD
toen tcac| | toen
—'q» q—-’v#
toez toez
Vo — High-Z High-Z E ju High-Z
W8 [ (Output) VZ'Z— -------- S T - -{ "N =t SR
to
W15/
108 ts | | b toH tor
to (I iy fos fHe— DS
1015 Vii— __ f Mask ’ High-Z
(Input) y, _ ---< data 4 k 2 .i}---- ----- 1 N @
trrs| | tFRH fres| | troH tres| | troH
Vin— F Block * Block YVVVV VAN
DSF (Input) y, _ ‘\F .h;wrile select  wrile selecly .A A’A’A AYA A‘A
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

w
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NEC 1PD482444, 482445

Hyper Page Mode Read Modify Lower Byte Write Cycle (Extended data output: pPD482445, 482445L)/
Hyper Page Mode Read Modify Lower Byte Block Write Cycle (Extended data output: pPD482445, 482445L)

trase trP
— ViH— Y —
RAS (Input) y, \ 7N
trsH N
tHPRwe tHrRwe cRR
terP treo tcp tcr tHcas tcen
— Vin— % tesn L AN !
CAS (Input) y, _ / \ -/ \ /N / \
tran tHoas trcas traL
tasr | [tran  [tasc | | foad tasc| | toan taed | toan
ViH— L 3 f
Address (Input) v, _ %OW 0 coL."1" coL.m2" KX COL."N" XXXX
F 7 R AEY
|-n— tmoH
twes| [twan | twmcs ;
rq—- -—»‘ IID MRH
—_— ViH- 3
UWE (Input) Vi—
tawo tg'nr_L_ tawo towL tawo 15\/&
twss | | twsH F_c‘: town twe| I__tﬁ_cgj towo twe | tRos towo i tRwL
I ViH— WPB h | ? X k|
LWE (Input) Vii— select :K_j Sr S; 72 S
trwo
trac tace tacr
tas 21 tan toen
lioeal TGEA [loEA
N ViH— 4 \ 4 \ 4 R
DT/OE (Input) y, _ \‘ \ / \( ] \
tcad | toeo toac  Jtoep tcac toen
T tl T
tons | | torn thZ tOIEE tOFZ
Vor— High-Z f_ - l' High-Z
{Output) VoL— ~===" o -----‘C‘["i------ =--r- "'gizﬁ""""' ------§¢N" L
Wwo
to
W7/ trac taci
100 h tan toH
to tws| | bwn - ol "
IO? V [l tDS
IH= Mask nyn
(nput) vy — "= data #7777 Y S
s
io_fz toez toez
we Von— _____ L] High-z_ || Loy oz L Foy o HehZ L fy. . HighZ
o [ (Outeut) 27 -{i 1 J}- {2 {"N")
W15/
198 High-Z High-Z High-Z AN
to Vin- ] SR <L B P S R L -4 igh:
o15 (Input) , " ‘A‘A‘A‘A‘A‘A‘A’
fFRs| | tFRH tros| [treH tros| | troH tros| | troH

ViH— Block Block
DSF (Input) Vi — Lwrite select wrile select

AR QARXXX

Block
write select
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

w
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uPD482444, 482445

Fast Page Mode Read and Write Cycle (uPD482444)

RAS (Input) \\?E:

_ Vid—
CAS (Input) . _

Address (Input) Vi —

UWE (Input) \OE:

_ ViH—
LWE (Input) y, _

ViH—

DT/OE (Input) Vi —

to
W15/
100
to
1015 H
(Inputy
DSF (Input) \OE:
Remarks 1.
2
3
4

76

trasp trp

S( 7 \
trc trc tRsH torp
I-t-C—RE - troo e foas o _tor fcas , fcp tcas | tcen
\ s ! o B o
S Y 2 N e ) e
tA_S:H_’ -tEAH tasc toan t/ﬁc— fean t_,:gc; tc::AL
TR e R o XN e XK
tros twes tweH
twr
[ \ L[
twez
trcs tch tweh
twe
g 1\ LI/
tons | | foHH = - ti#:F’ -
it i — ,
7 1 \\\\\ LN\ |/ IANRRRRRRNAY
toEa toEa toez
tcac tcac
tasc i toez
tore Jorr
------------ H'Z{ DATA0UT"1":}----<:DATAOUT'2'}---------------H-I-g---------------
tos ton
............ HIZ{EQIAQ%T/}H'Z
tFRs | | tFRH fres tFcH

1\
TN/ TR R == X KRR

When DSF is high level : Block write cycle

When DSF is low level : Write cycle

. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, E, SIO pins in this cycle.

. trc: Refer to [Read cycle].

twes, twen:  Refer to [Write cycle].



NEC

1PD482444, 482445

Fast Page Mode Write and Read Cycle (uPD482444)

ViH—

RAS (Input) ., _

_ Vi —
CAS (Input) v _

ViH—

Address (Input) Vil —

UWE (Input) \OE:

ViH—

LWE (Input) , _

DT/OE (Inputy "
L

V

Von —
W0 [(Output) VoL —
to
W15/
100
to

1015 Vi —
{Input) , _

ViH—
DSF (Input) y, _

trasp rp
- A Q<
\ /1 N
trc trc trsH fors
torp troo fcas tep tcas . ter fcas | tcen
7 \ 4 l_S_‘
trap \I_'Z \ S‘ L
tosH
traL
tasr| | tran tasc | | toan tasc | | tean toan
/
XE{ ROW w( coL" ><XX>< coL."z" [ COL."M
troH
twes| | twed twes| | twoH bwos| | tweH tres trre| | twez
twe twe 7 -
" WPE
XXX XN | /N [T \_/
twez
trecA
twes| |twen twos| | twen twes| |twon tres | bwpz
twe fwe
- WPEB 4 !
XOC XN |/ N T/ NS
twez
toHs| | torH tacr
-—-‘ \
toea
B TITRNNNNNRRNRRRRRR RN /7
| tan
toac torr
toez
Hi-Z 2 X Hi-Z
----------- e smmsmmsmmsapdems s s mm e e et den s mm s mm s am s mm s mmmm e mm e e mm o DATAOUT N Jeneee
L 4
tws | | twr tos ton tos ton
Mask 7 "DATA IN "1/ DATA IN "2/ e H2
data , COL. select ) \ COL. select
tFRs | |tray tros troH tres trcn

4

A

Block write select

XXX

g
Block write select
7

Remarks 1. When DSF is high level : Block write cycle

When DSF is low level
WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.

. Write cycle

to control the SC, E, SIO pins in this cycle.

. trc, foEs, trRH, tRoH: Refer to [Read cycle].

twes, twen:  Refer to [Write cycle].

Because the serial access port operates independently of the random access port, there is no need
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uPD482444, 482445

# Hyper Page Mode Read and Write Cycle (Extended data output: pPD482445, 4824451 )

DSF (Input)

trase trp
Vo —\ ; Y
RAS (Input) y; _ \ y N
tHrc tHPo tRsH tcrp
|t_6§i troo tHeas tce teas top tHoas | torn
E— ViH— X i 1 R f L
CAS (Input) ;, _ / N / \_JZ \‘_ _JZ \_
tan tosH t
RAL
tasr | |traH | tasc toan tasc tcan tasc tcan
ViH— i h 4
e - TR NN o R e XX XXX
trcs twes bweH
—_ ViH— 4 twe
OWE (nput) v, _ /////// \ ;////////
twez
tres twos twoH
N ViH— 4 e
LWE (input) , _ /////// \; ;////////
o tan twez
tors| | toHH tace
it I i
oT/CE tnput) '~ 4/ [/ ANRANY ZARNNNNNNNNNNNNY
toea toez
I tcac
trac _HtEHC
Von Hi-Z 4 b 7 \ Hi-Z
Wo [ (Outputy Vo _ =memmmmmea spmm e ———— { pataout 1§<X>( DATA QUT 2" Jro-fr == rmmsmmmm s mmsms s
to
W15/
100 il . =
to . )
s : Hi-Z (DATA IN "N/ Hi-Z
{Input) Vi TTTmmmmmeees 5 < COL. select 1} ------------------
trrs| |tran tros troH
Ti?\[ mM

78

Remarks 1.

When DSF is high level : Block write cycle
When DSF is low level : Write cycle

. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the randem access port, there isno need

to control the SC, SE, SIO pins in this cycle.

. tHre, toHe: Refer to [Read cycle].

twes, twen:  Refer to [Write cycle].



NEC

1PD482444, 482445

Hyper Page Mode Write and Read Cycle (Extended data output: PD482445, 482445L)

trasp trP
_ Vie— — Y 4 X
RAS (Input) v, _ N / \
tHrc tHPc tRsH ofore,
IE_RE - trep - troas o toP tHoas tce tHoas | toen
—_— H— y b4 LS f X
CAS (Input) ;. _ / . N N\ \ \
tesH traL
tAiF.a_ E,:p: tasc | | toan tis-(i. toan fasc _| [tean
V\H —_ ¥ | 4 k|  § LB
Address (Input) XE{ ROW )a coL" KXZ)( coL.2" @ COL"N"
- A J F A F |1 F
treH
hN..BE l\ﬁ!E-H twis’ tweH twes| | bwen tres -t;_R: twez
twe twp
— Vin — WPB / \ 4 X
UWE (Input) Vi— . select m( 7 % 7/////// \u/
twez
trRoH
tw_EE l\ilE_H tw_:is; tweH twes| | bwon tres ::R: twpz
twe twe
— Vin - (WPB /T \ 4 y
LWE (Input) , _ | select XX\‘ y \ ;/ / / / / / / hS /
twez
toes
tDFf; -t[—JE? tacep
= ViH— \, | toea i
omE et VT T AN N NN NN NNNNNNNN Y s,
taa torr
‘ tcac toro
toez
VoH — Hi-Z ! X Hi-Z
wo | (Output) o _ mmmmeaeeas N I S Jumessesmssmssmssmssmssmssmsassa= .§ DATA OUT 'N' Jr= ==
to
W15/ i t
100 s ||ty o
to
1015 | (Input) Vir = - Mask DATA IN "1 DATA IN "2/ R . -
Vi - . data COL. selact ) , COL. select )
trrs | |trRH trcs teen tros trcH
Vi — /50& ‘ \ i ‘ X VVVVVVVYVVV‘VVV’V’V
DSF (Input) - M | ‘B|0Ck write selectaw‘ Block write select] /\ A’A’A’A’A’A’A‘A’A‘A A’A’A \/\

Remarks 1. When DSF is high level : Block write cycle

w

When DSF is low level : Write cycle

2. WPB : Write-per-bit

When block write cycle is selected, input the column selection data to DATA IN.

4. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, SE, SIO pins in this cycle.

5. tnrc, toes, tRRH, tReH: Refer to [Read cycle].

twes, tweH: Refer to [Write cycle].
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NEC 1PD482444, 482445

* [Refresh cycle]

uPD482444-70
. Surbo uPD482444-60 UPD482445-70 o o
arameter ymbol 1PD482445-60 (PD482445L-A70 nit onditions
MIN. MAX. MIN. MAX.
Refresh period treF 8 8 ms
RAS high to CAS low precharge time trrc 10 10 ns
CAS setup time (for CAS before RAS refresh tesr 5 5 ns
cycle)
CAS hold time (for CAS before RAS refresh teHr 10 10 ns
cycle)
OE to RAS inactive setup time toes 0 0 ns
SC setup time from RAS tsrs 10 10 ns Notes 1,2, 3
SC hold time from RAS tsrH 10 10 ns Note 1

Notes 1. The tsrs and tsri in the hidden refresh cycle, CAS before RAS refresh cycle (STOP register set cycle
and optional reset cycle) are specified to guarantee the serial port operations until the transfer cycle
is executed after the STOP register value is changed. When the STCP register value is not to be
changed, or when the binary boundary jump function is not used (when the TAP register is empty),
tsrs and tsaH will not be specified.

2. tssc (split read data transfer cycle) and tsrs (split write data transfer cycle) are specified at the rising
edge of SC which reads/writes the address of the jump source in the binary boundary jump function.
tsoHr (split read data transfer cycle and split write data tfransfer cycle) is specified at the rising edge
of 8C which reads/writes the address of the jump destination in the binary boundary jump function.
The rising edge of these SCs cannet be input in periods (1) and (2).

(1) Split read data transfer cycle: Period from the rising edge of the SC specifying tssc to that of the
SC specifying tsoHr (Referto Note 2 at the Split Read/Write Data Transfer Cycle Timing Chart )

(2) Split write data transfer cycle: Period from the rising edge of the SC specifying tsrs to that of
the SC specifying tsoHr (Refer to Note 2 at the Split Read/Write Data Transfer Cycle Timing
Chart.)

3. Limitations of split read/write data transfer cycle during serial write operations. When split read/write
data fransfer is performed while serial write is executed for the column specified by the STOP register,
serial write operations cannot be guaranteed.
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NEC 1PD482444, 482445

RAS Only Refresh Cycle

tre
tras ‘ tre

ViH— 3

RAS (Input) Vi \( Jzt L\

torp

-

CAS (Input) ‘\’/“':: 7 \ { {

trPc

Address {Input) ‘\’/‘E: XZXX ROW
owoewwn V'~ //// ALATANARARATANARRRARRARANNRRRRNANY

AL\ LI T

Remarks 1. UWE, LWE : Don't care

2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.
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NEC 1PD482444, 482445

CAS Before RAS Refresh Cycle (Optional Reset)

tre
tras | trp
RAS (Input) \\’I‘I*L': \ le ) N
trrc
_ tcsm tcHr ‘
CAS (Input) \\’/‘I*L': 4 J/
PR ST emmeee E LIt RLEEELEREEEEREREEREEE RS
trrs tFRH
osF mpu ¥~ NNV \\\ ) LI
tsrs tsrH
SC {Input) \\’/‘I*L': / \

Remarks 1. AOto A8, UWE, LWE, DT/OE : Don't care
2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SE, SIO pins in this cycle.
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1PD482444, 482445

CAS Before RAS Refresh Cycle (STOP Register Set)

tre

ViH—

RAS (Input) Vi —

CAS (Input) \\?E: {

tcsr

tras

trr

tcHr

tasr

tran

i |
Address (Input) ‘\?E: XI’I’I.I’I’I " BOUNDARY CODE )

UWE (Input) ‘\’/‘E: RELRRRN

COOXXKXXAN)

QUOOUKXXRKXRX

LWE (Input) ‘\’/‘E: VLW

WO to W15/ Von—
10010 1015 (QutPut) o

LTI
( LI

- y
DSF (Input) ‘\?E_ {{ { {f{ {2

SC (Input) ‘\?E: 7 \

Remarks 1. DT/OE : Don't care

ALAAARARARARARARRRRRRRANY

tsrH h

2. Because the serial access port operates independently of the random access port, there isnoneed
to control the SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

CAS Before RAS Refresh Cycle (No Reset)

tro

tras | trp

_ _ \_ i, \
RAS (Input) \\’,‘E_ \ J{ \

trrc
| tesr toHr |
CAS (Input) \\I}E: J J/

twes twen

owe ey 1= //71171T ANALALEARARARRARRARRRAANY

twas twen

wewen Vo2 /1111177 ALEAALAARARRARRRRARRARAANY

WO o W15/ VOH= _ oo J____Hghz
10010 1015 (QUIPUL) o

ose iy V.2 ///1/1TT ALEALALARARARRRRARRRAARANY

Remarks 1. AD to A8, DT/OE : Don't care
2. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

Hidden Refresh Cycle (uPD482444)

tre . tro .
tras _tre tras trp
RAS (Input) \\//IC: Sr FS‘_ -JZL !\
tcre
i - troo i trsH - ; toHr oL torn .
CAS Vir — iiinas Y - e :
(Input) . _ ]' \ ]( \
tran traL
task | ftran tasc || toad ‘
Address (Input) \\/,'E: m;w ’@gi coL. m
ERCS . tweH
owewes) v~ ////111T] A7 ALRARRRRRRRANY
twez
tres tweH twez |
|
we e vi= [ /11111 AN
t
toHs toHH = twez
toes
DT/OE (Input) \\//I:Z: { { / _\\\\ \\r
tarc toFF
taa
tcac toez
W0 lo W15/ Vor — High-Z toes s ‘ "\ High-Z
10010 1015 (OUIpUL) = ======mEmmeeSeeememms e -]r DATA OUT ) PR oyt
trrs trRH trRs trRH
osF (e v~ \Y 2 XXOOK,_reset et JXOOOOOONNX
tsms

SC (Input) \\l,':i: _/_\_/_\ ; \

Remarks 1. When DSF is high level : Reset select = No Reset
When DSF is low level : Reset select = Optional Reset
2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SE, SIO pins in this cycle.
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NEC 1PD482444, 482445

Hidden Refresh Cycle (Extended data output: pPD482445, 482445L)

tre trc
tras trr tras tre
— ViH— X r !
RAS (Input) y, _ N jz' N Vi \
tcrp
terp I‘_’ treo treH bicas tcHr tern
— ViH— 3 4 \
CAS (Input) s, _ f S‘ / \
traD traL
tasr | ftRaH tasc || tcaH
l-—l— it ee]
V- ROW | " coL
Address (Input) s _ 5 i .
tres twaH
TVt ViH— / 3z
wwewew) v~ ////// 1/ NEEZANNARRRNRRNNNY
twez
twez
trcs twan
- § AN
v Y- 77777777 NEFANNY
twrz
tors | | tomnw twez
toes
—_— ViH— 3 -
DT/OE (Input) _ Z f 7 \\\\\_
Vic \\ ] | sl LOFR
trac
torc
taa
- L - toez
toea
WO to W16/ Yor— High-Z r High-Z
0010 105 (OUIPU) iy == === == =hmmm e Se e mmmm e e < DATA OUT I EEEEEEEERE
tFrs tFRH tFrs tFRH
(Input) . . ,  Resetselec
tsrs

ViH—
SC (Input)  y _ / \ / \ ] \

Remarks 1. When DSF is high level . Reset select = No Reset

When DSF is low level : Reset select = Optional Reset
2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SE, SIO pins in this cycle.
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1PD482444, 482445

*

[Register set cycle]

uPD482444-60

UPD482444-70
UPD482445-70

Parameter Symbol uPD482445-60 (PD482445L-A70 Unit | Conditions
MIN. MAX. MIN. MAX.
RAS high to CAS low precharge time trrc 10 10 ns
Write command setup time twes 0 0 ns Note
Write command hold time twer 12 12 ns

Note twcs = twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during

the cycle.

trwo > trwo (MIN .}, towp = towp (MIN.), tawp > tawp (MIN.), are conditions for read modify write cycle to be

set. The data of the selected address is output to Dour.

If any of the above conditions are not met, pin W/IO will become undefined.
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NEC 1PD482444, 482445

Register Set Cycle (Early Write)

trc
tras trr

-\ f L

— v N
RAS (Input) s, _ \‘ 7

tesh tere

tcrp treo trsH topn
tcas, tHoaghote !

CAS (Input)

P—— row = X XRXRKXKXKXAXKIRIXIXIXIXIXXXXXX

owe ey N2 /77 AN LI

twes tweH
twe

e e Vi2 /7 AN\ LI

ook oy V.2 /1] ALLEEAAEELRRRERRRRRARRRRRRRRRAARY

tos ton

oo (o) V.~ XOOOOCOCKKXY__omaw XXXXXXKXRXRRRXA

trrs tFRH trcs trcH

osk (et v [/ /] ’\///)Ji“ Register select k\\\\\\\\\\\\\\\\

Notes 1. tcas for the pPD482444
tHoas for the pPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1. When DSF is high level . Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select
2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.

88



NEC 1PD482444, 482445

Register Set Cycle (Upper Byte Early Write)

tre
tras tre

. 4 X

RAS (Input) \\?E: N 7/ N

tesH tcrp

tcre treo trsH torn
toas, tHoagNete

— Vin— / X 4 !
CAS (Input) y; _ / \( ,Z \

tasm| | tran

’4—
Address (Input) vy mﬁow"““: m
OWE ey i~ /[ NN ,///////////////ﬁ///////

LWE (Input) \\?C: ZZ/L \{ { / ‘ m

toHs | | tord

oo e 2 [/ ALLHA11LARERAARRRARRRRRRRRRRRRANY

_tos ton

oot tots (n24) Y, ~ oaran_ X OOOOOOOOOOOCOOKXXX
tFRs tFRH trcs trcH

osF ot V'~ // /1 \ LZ)ﬂERegiswr setect X YOOOOOOUOOOOOOOOXXXXX

Notes 1. tcas for the pPD482444
tHeas for the pPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1. WO to W7/100 to IO7 : Don't care
2. When DSF is high level : Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select
3. Because the serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.
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uPD482444, 482445

Register Set Cycle (Lower Byte Early Write)

RAS {Input)

CAS (Input)

ViH— r \
Address {Input) Vi — m ROW\Mote 2 XXX

tre
tras trp

-\ 4 b

\\III:_L1 : S( 72 | S

tesH tcrp
torp trep trsH tern
toas, tHoagNote !

ViH— 4 4 X
Vi— / - ;Z \

tasr| | tran

twmcH
tvcs tMRH

M(Input)\\?c: f{f \{{/ ‘\5}555}

twes tweH

twe

wewe V.2 //7 1 NN JIITIIIIIiIIiiiiisiin

LR A//Z2 IR LTI 1111 1R ERRRRRRRRRRRRRRRANY

tos toH
|<—— -
o' oo ot X XXOO0OCOOOOOOUKIXXXXX

tFRs tFrH trcs trcH

ose ey v~ /// N/ X Pessorsoeet X XXKXIXNKXXXKIXXXXXKXXXX

Notes 1. tcas for the pPD482444
tHeas for the pPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1.
2.

3.

90

Wa to W15/108 to 1015 : Don't care

When DSF is high level : Register select = Color Register Select

When DSF is low level : Register select = Write Mask Register Select

Because the serial access port operates independently of the random access port, there is no need
to control the SC, E, SIO pins in this cycle.



NEC 1PD482444, 482445

Register Set Cycle (Late Write)

tre

fras | tre
m(lnput) \\I/T: \‘ 7} ! ~
tcsH oy femr
H@i o t:;t:SS,HtH caghote 1 -
CAS (Input) \\//T: / . Jf !\_
tiSf_ tRAH'
Address (Input) \\/;:—:: mLHOW"‘“’;
twes twen tros tRW\ECWL
twp
owe ooy V2 [/ \/ N LT
twas twar trcs . tRW:CWL ! .
twe
ey V2 //] \W N LT
toHs toEn
oricE ey V[ /] ANERALRARRRARARARANY
tos toH
oot ions ey~ XXXOOOOOO000X DATAIN XOOOUOOOKXXXX
{FRs tFRH __tros treH

/) G (LAALLLARAAAARAAAAAARY

Notes 1. tcas for the pPD482444
tHoas for the pPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1. When DSF is high level . Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select
2. Becausethe serial access port operates independently of the random access port, there isnoneed
to control the SC, ﬁ, SIO pins in this cycle.
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uPD482444, 482445

Register Set Cycle (Upper Byte Late Write)

RAS {Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

W8 1o W15/
10810 1015 (INPUY)

DSF (Input)

trc
tras tre
\GE - _‘\( | ]z X
tesH terp
HEE e tct:sS,H tHoagNote 1 f - .
e __/ s / \__
tasr| | tran
Vi ROWnete 2;
twas twsH tF‘WEGWL ‘
twe
W [l7 NN\ 2700700000000
tmeH
twes | | twaH tvcs iy
/A, ANNAANY
toHs E)E|H
vo /L ANEAAEARRRARARRRARANY
tos toH ‘
u (o XRRRKRRRRXRK
tFrs tFRH tros treH

v /1/ VA Feasiersset KAVNAANVANNAANVNNN

Notes 1. icas for the pPD482444
tHeas for the pPD482445, 4824451
2. Refresh address (RAS cnly refresh}

Remarks 1.
2.
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WO tc W7/100 to IO7 : Don't care
When DSF is high level : Register select = Color Register Select
When DSF is low level . Register select = Write Mask Register Select

. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, E, SIO pins in this cycle.



NEC

1PD482444, 482445

Register Set Cycle (Lower Byte Late Write)

tras = trr
RAS (Input) \OE: \‘ jl ! | W
tcrp trco o trsH g tCF;EPN -
tcas, tHoaghate !
CAS (input) v — / ‘ /] t \_
tA-Si tRan
Address (Input) XXXXROW""“: XXXXXXXXXXXXXXX
twes twen tmes H\:r:%__
m“ V\H: f f !SEEEEEE
nput) oy w \ / .
twes twen towL
twe
we e v /1] NN AT
toHs toen
_ ViH— ¢ "‘
sz umo - 777 IAARALARRARANRRARARRY
tos tor
1o oy 1~ YXXHXX oaTAIN XXO00CXXXXX
tFRs tFRH tres treH

Vi — 7
DSF (Input) y, _ {{/

Notes 1. tcas for the pPD482444

tHoas for the pPD482445, 4824451

VA

Pieister el ﬁ«\\\\\\\\\\\\\\\\\

2. Refresh address (RAS only refresh)

Remarks 1.

W8 to W15/108 to 1015 :

Don't care

2. When DSF is high level : Register select = Color Register Select
When DSF is low level
3. Because the serial access port operates independently of the random access port, there isnoneed

to control the SC, E, SIO pins in this cycle.

. Register select = Write Mask Register Select

93



NEC

uPD482444, 482445

*

[Data transfer cycle]

UPD482444-60

UPD482444-70
{PD482445-70

Parameter Symbol uPD482445-60 UPD482445L-A70 Unit | Conditions
MIN. MAX. MIN. MAX.

Serial clock cycle time tscc 20 22 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time from SC to QSF tro 0 20 0 20 ns
Propagation delay time from RAS to QSF trap 0 80 0 95 ns
Propagation delay time from CAS to QSF tean 0 80 0 65 ns
Propagation delay time from DT/OE to QSF toao 0 30 0 30 ns
Propagation delay time from RAS high to toar 0 40 0 40 ns
QSF
Serial input enable time from RAS tszH 40 40 ns
SC precharge time tsoL 5 5 ns
3C pulse width tsch 5 5 ns
DT high pulse width toTP 20 20 ns
DT low setup time toLs 0 0 ns
Serial output hold time after SC high tson 3 5 ns
Serial data in setup time tsis 0 0 ns
Serial data in hold time tsH 10 10 ns
SC setup time from RAS tsns 10 10 ns Notes 1, 2, 3
DT low hold time after RAS low troH 55 80 ns Note 4
DT low hold time after RAS low troks 15 15 ns Note 4
DT low hold time after CAS low tcon 20 20 ns Note 4
DT low hold time after address taoo 25 25 ns Note 4
SC low hold time after DT high tson 60 60 ns Note 4
SC low hold time after DT high tsoHR 60 60 ns Notes 2, 4
SC high to CAS low tssc 10 10 ns Notes 2, 3, 4
SC high to DT high tsoo 0 0 ns Note 4
DT high to RAS high delay time toTr 0 0 ns Note 4
Serial input disable time from SC tsiz 0 0 ns
Serial output disable time from RAS tsrz 0 0 ns
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1PD482444, 482445

Notes 1.

The tsrs and tsrH in the hidden refresh cycle, CAS before RAS refresh cycle (STOP register set cycle
and optional reset cycle) are specified to guarantee the serial port operations until the transfer cycle
is executed after the STOP register value is changed. When the STCP register value is not to be
changed, or when the binary boundary jump function is not used (when the TAP register is empty},
tsrs and tsaH will not be specified.

. tssc (split read data transfer cycle) and tsms (split write data transfer cycle) are specified at the rising

edge of SC which reads/writes the address of the jump source in the binary boundary jump function.

tsoHr (split read data transfer cycle and split write data transfer cycle) is specified at the rising edge

of 8C which reads/writes the address of the jump destination in the binary boundary jump function.

The rising edge of these SCs cannot be input in periods (1) and (2).

(1) Split read data transfer cycle: Period fromthe rising edge of the SC specifying tssc to that of the
SC specifying tsoHr (Referto Note 2 at the Split Read/Write Data Transfer Cycle Timing Chart.)

(2) Split write data transfer cycle: Period from the rising edge of the SC specifying tsrs to that of
the SC specifying tsoHr (Refer to Note 2 at the Split Read/Write Data Transfer Cycle Timing
Chart.)

. Limitations of split read/write data transfer cycle during serial write operations. When split read/write

data transfer is performed while serial write is executed for the column specified by the STOP register,
serial write operations cannot be guaranteed.

. One of the following specifications will be valid depending on the type of read data transfer method

used.
(1) DT/OE edge control: Satisfy the following specifications.
+ For DT/QE edge inputs : troH, topH, tADD, tDTR
+ For 8C inputs . tsop, tsbH
(2) Self control: Satisfy the following specification.
+ For DT/OE edge inputs : iroHs
« For 8C inputs . tssc, tspHR
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NEC 1PD482444, 482445

Read Data Transfer Cycle (SC Active)

tre
tras | tre
RAS (Input) ‘(,‘C: N j ‘\_
tosH tcre
tore troo trsH toen
tcas, tHoaghete
CAS (mpu) V2 S T‘ / N\
E-SE trart tasc | tcan
Address (Input) \\//‘C: Xm: ROW ms COL. ‘I’I’I‘I’I‘I‘I’I‘I’Z’I
twes | | tweH
owe i) ' /// AREATARARARARARARARARARRRARARNY
twes twen
e o) 7= /// ANEEELHARARARARRARRRRARARRRRARANY
taco e oTR
toLs troH tote
DT/OE (Input) \\?C: “\‘ ,f ‘\5555555
010 WIS/ Output) YO~ = e
_fFrs trRH

s V- SN /TTTTITTTTTTTTTTITTTTTTTTTTTTTT]

ViH—

SE (Input) Vi — L

tsco tsoo tsoH

Vi ™\ t—j; ‘—'Jt 7\
SC (Input) Vi — / tscH v,
|
tsca tsca | ‘ tsca
tson
- s
SI00 to SIOS @Quiput) \\//ZT - n-2 n-1 ] n m m

New data output start

tro toap

— 4 '
QSF (Output) Yo'~ )]'i );

Note tcas for the uPD482444
tHeas for the pPD482445, 4824451

-t
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NEC

1PD482444, 482445

Read Data Transfer Cycle (SC Inactive)

tro
tras trP
=E ViH— \ { 3
RAS (Input) /'~ \ / N\
fcsh terp
tcrp troo tRsH topn
tcas, tHoaghote
~AG ViH— f 3 ]
CAS (Input) V1"~ / N ! \
tagr| | tRan tasc tca
Address (Input) ‘\’,‘C‘ XXXX ROW iﬂ@(’ COL.
— %

tweH

UWE (Input) ‘\’,‘C:

[/

'

tweH

ANARRARNY

LA1A1ALARRRRRRRRRRRAANY

LWE (input) V)"~

[/

y

NARRRRRNY

ALA11ARARRRRARRRRRRRAANY

toLs troHs toTe
omoE ey 1~ \\N\ / ANALERRARARRRRARANY
‘I'n(;%ll?) ";‘g 15é (Output) \\Cgt LR EE L EEEEEEEEE H-I gh_—% ----------------------------------------
trRs tFRH
oSF input Y1~ }///////// LI T
SE (Input) \GC: L
tsoHR
trap
tssc tcap
. IsoL 1scH . foap 1scH
SC (Input) 11"~ \ / \
1sca 1sca
8100 to SIO15 (Qutput) \\’/‘C’E : n-1 mi n m
MNew data output start
tro toar
QSF (Output) \\I/ZT: )ﬂ: )ﬂi

Note tcas for the uPD482444

tHeas for the pPD482445, 4824451
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NEC 1PD482444, 482445

Read Data Transfer Cycle (Serial Write — Serial Read Switching)

1Ras - 1rp
RAS (Input) \\':,I:t \‘ ,f \
fesH icrp
{oRpP tReo tRsH 1oPN
1cAs, HoAgNete
CAS (Input) \\’:,':i: f !\ ]f \_
| lasm 1RAH ‘ | lase tcan
s 1~ XU ro XX o Y XORRRXXOXOOKKKXOOORRR
twes | | tweH
- i
wewnn V= [/ AETARARATARARARARARARARARARANANY
. twes TweH .
| |
wEee W /77 T ATANIN LN AN L VA NV AV NV AN VAN VAN
toLs 1RDHS ‘ tote
omoe e 17 NN / ALERARARARARRRARAANY
10 WS Output) YT mmmmee e T B
1FRs 1FRH
osr e V= \\N LI T
SE (Inpul) \\':,':i: L
1sDHR
Trap
1ssc lcap
L IscL fseH | Ipap 1scH
SC (Input) V'~ / ,Zl LY
. lsis 1sH 1se
(Input) V7 ame % DATAIN | mi-- -------- peR
3100
1o tsca
SI015
(Quipul) \\':,2'1_ ---------------------------- SN N S m
. toor | New data output start
QSF (Output) V¥~ )ﬂ: )‘:

Note tcas for the uPD482444
tHoas for the pPD482445, 4824451
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NEC 1PD482444, 482445

[MEMO]
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NEC

uPD482444, 482445

Split Read Data Transfer Cycle

trc

tras tre
RAS (Input) {1~ N / \
torp) troo = trsH
tcas, tHoaghotet
CAS (Input) \\IIICZ / toen ‘_\ ;/
iﬁfli traH tasc toan
aaaress i)\ XOKK_row XXX___cor XXOOOOOOGOOCOOROCKNXX
twas tweH
e trew) V2 [/ AAAE1EEAERERERARARARERRARARRRAAAAY
twes | | twed
wE e V2 //f A1EAEAE1AEERERARARARARRARRRARAAANY
tors | | troHs
ome arewy V'~ \\N JIIIIIIIiiiisiiiiiiiniiiiig
W0 W (utput) \\IIET I e L EE L B e
trrs tFRH
ose i) V2 [/ ANEAE1EE1EERARARARARERRRRARRRRAAAY
SE (Input) \\’/'C: L
tssc tsbHR
tscc Note 2 .
tscH tscL tscH tsc. | tscH tscL tscH tscL
SC (Input) '~ \ \ i 121 N / \
tsis tsH tsis tsH tsis tsH tsis tsH tsis tsH
(Input) \\?C: { DATA IN m DATA IN m DATAIN DATA IN :@;ATAIN :@
Sltgo tsca tsca tsca tsca
31015 tsoH tsoH ‘tS_OH_| _-tS_OH__ tsoH
{Output) \\//ZT: w ouT i DATA OUT i DATA OUT i DATA OUT DATA OUT :W
tro tro
QSF (Cutputy 7~ )ﬂ: )9:
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NEC 1PD482444, 482445

Notes 1. icas for the pPD482444
tHeas for the pPD482445, 4824451
2. Do not perform the following two serial readfwrite during this period.
+ Serial read/write of jump source address set to the STOP register of the data register which does
not perform the data transfer cycle.
« Serial read/write of last address of data register (Address 255 or 511)
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NEC

uPD482444, 482445

Write Data Transfer Cycle

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO 1o W15/
100 1o 1015 {MPUY)

DSF (Input)

SE {Input)

SC (Input)

5100
to {Input)
SIO15

QSF (Output)

tre

ViH— \

ViL—

fras

trr

tosH

treH

tcas, tHoagNete

I T /

- TR ORI
Vo W‘ms tWBH////// LTI
Vo W‘MS tWBH////// LTI

11111/

i

i

ARXXOXKAX

i

i

jiiiiii

tsrs

tsoHr

tcan

trao

tscL tscH

e\ 1\

fsH |

tsis

/

ViH—
ViL—

DATA IN

XX

tro

QAXXKOXOXXNKIIIXXINXXNR)

tsis tsmH
| DATAIN L

tscH

:l\

VoH —
VoL —

X

Note tcas for the uPD482444
tHoas for the pPD482445, 4824451
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NEC

1PD482444, 482445

Write Data Transfer Cycle (Serial Read — Serial Write Switching)

tre
tras trr
== Via— X S |
RAS (Inputy "'~ \ J/
fcrr fosH
trco trsH
tcas, tHoasMate
4 N
14

CAS (Inputy V"'~ 7 toen R
| I

Address (Input)

RXXOXXXXIXXXX

XXXXXXXX

OWE inpu Y1~ \\\ \ 11111/

i

LI

we mpuy Y7~ \\\ '\ /111//

i

LI

omoE tnpu) ¥~ \\\ | /11

i

i

W0 to W15/ ViH— r
frrs | | trRH
osr meo V'~ \\\\ [
SEfinpuy V"7 |
tcan
tsrs trap
el tscH tscH
_ "
SC (Inputy ¥~ \‘ 7 \ ,]; 1\
tszH E?. tsiH
- High-Z 4 L 8
(Input) V77 wmm el TS e < " DATAIN )
ViL— tsrz A /
SIOo0 tson
to
SIO15 tson
- 4 y High-Z
(Output) ¥~ DATA OUT | DATAOUT ]}-----------9 ------------------------
tro
— '
QSF (Output) ¥~ )g‘

Note tcas for the pPD482444
tHoas for the pPD482445, 4824451
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NEC 1PD482444, 482445

Split Write Data Transfer Cycle

tro
fras trr

RAS (Input) /"'~ \ /
tcrp [

treo trsH
toas, tHoagNete 1

S _ 7 N
CAS (input) "~ 7 toen N /

Address (Inpuly V" ZXXX)@: ROW co. XXX

wewen - N\NN | S/TTTTTTTTTTT T 7777777

twas | | twed

wewnn = NN\ /1117777777777

tors | | tRons

sweswen V2 NN\ ST 77777777777

tws twH
ote 1empuy V= YORRK Meskame KOO0 EXK

trrs trrH

LR /772B AN\ \\ \1 1111 1ERRRRRRRRRRRRRRRNNY

SE (Input) \\//‘E: L
Note 2
tsrs tsoHR
tscc
tscH tecL tscH tsoL tscH tscL tscH tscL
Vig—
SC (Inputy '~ ;SL_;;JK_;Z \ / S[ i,Z{_\_
tsis tsiH tsis tsH s tsn _tsis tsH tsis tsH
b
L=
SItE))O tsca | tsca | tsca | tsca |
S1015 tSoH tSoH {soH tsoH S0
\
{Output) \\/;;i: DATA OUTJ DATA OUT DATA OUT DATA OUT DATA OUT
L | tro
Vor— 4
QSF (Output) 3"~ ){ )l\
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NEC 1PD482444, 482445

Notes 1. icas for the pPD482444
tHeas for the pPD482445, 4824451
2. Do not perform the following two serial readfwrite during this period.
+ Serial read/write of jump source address set to the STOP register of the data register which does
not perform the data transfer cycle.
« Serial read/write of last address of data register (Address 255 or 511)
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NEC 1PD482444, 482445

* [Serial read, write cycle]

PD4B2444-60 | MO IER444TO
Parameter Symbol zPD482445-60 HPD482445-70 Unit | Conditions
uPD482445L-A70
MIN. MAX. MIN. MAX.
Serial clock cycle time tscc 20 22 ns
Serial output access time from SE tsea 15 17 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time frem SC to QSF tro 0 20 0 20 ns
3C precharge time tsoL 5 5 ns
SE precharge time tser 5 5 ns
3C pulse width tsch 5 5 ns
SE pulse width tsee 5 5 ns
SE setup time tses 0 0 ns
SE hold time from SC tser 10 10 ns
Serial data in setup time tsis 0 0 ns
Serial data in hold time tsH 10 10 ns
Serial output hold time after SC high tson 3 5 ns
Output disable time from SE high tsez 0 15 0 15 ns Note
SE low to serial output setup delay time tsoo 3 5 ns

Note tsez, toez, twez, toFr, forr, andiorc define the time when the output achieves the condition of high impedance
and is not referenced to Von or VoL.
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NEC 1PD482444, 482445

Serial Read Cycle

tser tseE .
. Vi 1—% s
SE (Input) ' — / i JZ tees
tscc tscchote 1 tecohate 2
tscH - tscL tscH - tscL tscH L tscL
Vi — r
SC (Input) '~ / J iZt_!uﬁ_l.z /
tsea tsca tsca
LSE_E’ tson tson
Sltgo ©upuy Yorm oML L pataour P oaTaour AQ*GL DATA J[))— --
V7 A\E r AL Y. . OUT 2
SIO15
tro
- r
QSF (Output) ‘\’,‘;*L'_ )](

Notes 1. Last address of data register (Address 255 or 511)
2. Starting address of data register newly read (address is specified in the data transfer cycle).

Remark Because the random access port operates independently of the serial access port, there is no need
to control the RAS, CAS, Address, UWE, LWE, DT/OE, WI/O, DSF pins in this cycle.

Serial Write Cycle

tscc tscoMate 1 tsooMote 2
tsoH L fsoL tscH L fscL tscH o tscL
— S
SC (input) y''~ / / / /
tses| |tsen tses | |tsen tses| | tsen tses| | tsen
JE— - 4
SE {Input) \\?E_ _\F L / \
tsis| | tsH fsis| | tsH tsis| | tsH
SIO0
VoH — \VAVAVAVAVAVAY, AYAYAYAVAYAVAY, - \/\/
SI:; 5 (nput) o — Q AN A’A’A’A’A‘A‘A (DATAIN, ‘A’A’A‘A’A’A“‘ DATAIN ’*‘A’A
— 2
QSF (Cutput) \\{,‘;E_ )1(

Notes 1. Last address of data register (Address 255 or 511}
2. Starting address of data register newly read (address is specified in the data transfer cycle).

Remark Because the random access port operates independently of the serial access port, there is no need
to control the RAS, CAS, Address, UWE, LWE, FI'/CE, WI/O, DSF pins in this cycle.
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5. Package Drawings
64 PIN PLASTIC SHRINK SOP (525 mil)

64

33

detail of lead end

™
L/
P
—F
H
—G
| J
y | 1
1
1 B R S ——— L "
|
-0
—K
—E
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A 25 g5+0.45 1.018+0-018
. i, . . ., O¥_p.2 : -0.009
its true position (T.P.) at maximum material condition.
B 0.75 MAX. 0.030 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
+0.002
D 0.35+0.05 0.014_0.003
E 0.15+0.05 0.006+0.002
F 2.3 MAX. 0.091 MAX.
+0.004
G 2.0+0.1 0.079_0_005
+0.013
H 13.8£0.3 0.543_0_012
+0.004
| 11.8£0.1 0.465*0-002
+0.009
J 1.0£0.2 0'039—0.008
+0.10 +0.004
K 0.20_ g5 0.008_0_002
+0.008
L 0.5%0.2 0.020%3°008
M 0.10 0.004
N 0.10 0.004
P 3°+%, 3l

P64GW-80-525A-2
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70 PIN PLASTIC TSOP (11) (400 mil)

70 36
AAARAARAARAAAAAAA | ARAAAAAAAAAAAAAAA

L/
+

A

LEEEEEEEEEEEEEEE L L EEEEEEEEEELL L
1 35

I!!IIIIIIIIIIIIlll!!!l!l!l!l!l!l!!!l!!l!l!l!!!l!l!l!l!l!l!!!l!l!l!l!l!l’

Db M ®

NOTE

Each lead centerline is located within 0.10
mm (0.004 inch) of its true position (T.P.) at
maximum material condition.

detail of lead end

|
-

E—

o+72
3%

| —=J
L
e ——n
B L
S70G5-65-7JG
ITEM MILLIMETERS INCHES
A 2429 MAX. 0.957 MAX.
B 1.0 MAX. 0.040 MAX.
C 0.65(T.P) 0.026 (T.P)
D 0.24738% 0.00978:53%
E 0.1£0.05 0.004=0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76+0.2 0.463£0.008
1 10.16+0.1 0.400£0.004
J 0.8+0.2 0.03123888
K 0.14533% 0.006+0.001
L 0.5+0.1 0.0203 384
M 0.10 0.004
N 0.10 0.004
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6. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the puPD482444, 482445 and 482445L.

Types of Surface Mount Device

[PDA82444GW © 84-Pin Plastic Shrink SOP (525 mil)
[PD482445GW © 84-Pin Plastic Shrink SOP (525 mil)
[PD482445LGW-A  : 64-Pin Plastic Shrink SOP (525 mil)
[IPD482445G5-7JG  : 70-Pin Plastic TSOP (I1) (400 mil) (Normal bent)
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NOTES FOR CMOS DEVICES

(1) 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
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is 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.

(3 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, I/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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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. Nolicense, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or cthers.

While NEC Corporation has been making continuous effort fo enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special”, and "Specific”". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program" for a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device
befere using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audic and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc ), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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