DATA SHEET

MOS INTEGRATED CIRCUIT

NEC /
1PDA482444, 482445

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

Description

The uPD482444 and yPD482445 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 from 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
pPD482444. The random access port caninput and output data by% clock operations of up to 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 16-bit structure)

1PDA482444

1PD482444-60

1PDA482444-70

RAS access time

60 ns(MAX.)

70 ns(MAX.)

Fast page mode cycle time

35 ns(MIN.)

40 ns(MIN.)

1PDA482445

1PD482445-60

1PDA482445-70
1PD482445L-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

The information in this document is subject to change without notice.
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® Serial access port (512 words x 16 bits organization)
+ Serial read/write cycle time

1PD482444-60 1PDA482444-70
1PD482445-60 1PDA482445-70, 4824451 -A70

20 ns(MIN.) 22 ns(MIN.)

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

Ordering Information

RAS Access Time Power Supply
Part Number Package Page Mode
ns (MAX.) Voltage
1PDA482444GW-60 60 64-pin plastic shrink 5V£10% Fast page mode
uPDA482444GW-70 70 SOP (525 mil)
pPD482445GW-60 60 64-pin plastic shrink 5V£10% Hyper page mode
PD482445GW-70 70 SOP (525 mil)
uPD482445LGW-A70 70 3.3Vv03V
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Pin Configurations (Marking Side)

64-Pin Plastic Shrink SOP (525 mil)

Vec 0—— 1 \_/ 64 =—o0SC
DT/OEO—=] 2 O 63 |=—OSE
GNDO—3 62 —OGND
SIO0 O=—= 4 61 [~—=0 SIO15
WO/IOQ O=— 5 60 [=—=O0 W15/1015
SIO1 O=+—] 6 59 ~—=0 SIO14
W1/I01 O=— 7 58 [=—=0O W14/1014
VecO—1 8 57 —9OVce
SI020=—"19 56 [=—=0SIO13
W2/102 O=——> 10 55 [+—=0O W13/1013
SIO3 O=—] 11 54 [+—=0 SIO12
W3/I03 O=—] 12 53 [=—=0O W12/1012
GNDO——1 13 52 —OGND
SI04 0=—] 14 5355% 51 [=—=0SIO11
W4/104 0=—=] 15 8% 50 [=—=O0 W11/1011
SIO5 0=—» 16 888 49 [=—=0SI010
W5/|05 O=—»] 17 ERER 48 [+—=0 W10/1010
Voo 0—— 18 =30 47 —oVeo
SI06 0=—=f 19 g == 46 [~—=0SI09
W6/106 O=——= 20 45 [=—0 W9/I09
SIO7 O=—»] 21 44 |=—=0O SIO8
W7/107 O=— 22 43 +—=0O W8/I08
GNDO— 23 42 —OGND
LWEO—= 24 41 «—O DSF
UWEO——= 25 40 —ONC
RAS O——] 26 39 +—OCAS
A8O——= 27 38 —=OQSF
A70—28 37 =—0A0
ABO—={ 29 36 [=—O A1
A50—={ 30 O 35 ~—o0A2
A4 O0—| 31 34 —O0A3
Vec O— 32 33 —OGND
A0 to A8 : Address inputs
WO to W15/100 to 1015 : Mask data selects/Data inputs and outputs
SIO0 to SIO15 : Serial data inputs and outputs
RAS : Row address strobe
CAS : Column address strobe
DT/OE : Data transfer/Output enable
UWE, LWE : Write-per-bit/Write enable
SE . Serial data input/Output enable
SC . Serial clock
QSF : Special function output
DSF : Special function enable
Vce . Power supply voltage
GND : Ground
NCNote : No connection

Note 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/output 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 (A0 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
A0 to A8 These are the address input pins, TAP register input pins, and STOP
(Address inputs) register input pins.

Address input

This is 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 signal. 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 (tran, tcan) are specified for activating the RAS and CAS signals.

TAP Register Input

Inthe datatransfercycle, this TAP registerinput pin functions as the address
input pin which selects the memory cell for transferring (9 bits are latched
at the falling edge of %) and the TAP register data input pin which
specifies the start addresses of the serial read/write operation after data
transfer (9 bits are latched at the falling edge of the C_AS).

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 (W0 to W7/I00 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 signal controls the selection of functions.
(Special function The selection of functions is determined by the level of this signal at the
enable) falling edge of the 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/I00 to 1015 | Input/ | These are normally 16-bit databus and are used for inputting and outputting
(Mask data selects/ Output | data. (IO0 to [015).
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)
Input/
Pin Name P 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 SIO0 to SIO15 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 output 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).
SIO0 to SIO15 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 to 255)

10
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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 @ | Lower byte mask write cycleNote 1
H H L|L | L H g Block mask write cycleNote 1
H H L|H]|L H g 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 % Split read data transfer cycle
H L L|L | L X E; Single write data transfer cycleNote 1
H L L|L|H X § Split write data transfer cycleNote 1
L X x | x | L X 2 CAS before RAS refresh cycle (Option reset)Note 1,2
L X H H H X 5 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 ;:6 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 controls 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 tonH (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 (1:PD482445, 482445L)

The uPD482445 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 (tcp) as compared to the normal fast page mode.

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

RAS (Input) \ /

tcp tcp

CAS (Input) \ /

DT/OE (Input)

Note 1 Note 2 Note 1

High-Z
W/IO (Output) ~ =====mo-== === <

X

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/
108 to 1015) while LWE controls the lower bytes (W0 to W7/I00to 107). 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 to 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 inthe 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 level to LWE (or U_WE) later, the ignored lower byte (or upper byte) data
can 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 setthe 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.), towp (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 uPD482444 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 (1:PD482445, 482445L)

The uPD482445 and PD482445L 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 one 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 to 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 W0 to W15/I00 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 W15/100 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. 1/0 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)
Column Address Column Address
Selected 8 | @and Corresponding Column - Selected 8 | @and Corresponding Column -
Columns W/IO Pin Select | Writing Columns W/IO Pin Select | Writing
Data Data
A2|A1|A0| IO A2 |A1[A0| IO
1st column 0|0 0] IOO 1 Yes 1st column 0j0|O0] IO8 1 Yes
0 No 0 No
2nd column | O (0| 1 | IO1 1 Yes 2nd column | O [0 | 1 | 109 1 Yes
0 No 0 No
3rd column 01| 0] 102 1 Yes 3rd column 0|1|0]IO10 1 Yes
0 No 0 No
4th column o111 108 1 Yes 4th column o1 [1]I011 1 Yes
0 No 0 No
5th column 110] 0| 104 1 Yes 5th column 110]0[IlO12 1 Yes
0 No 0 No
6th column 1101|105 1 Yes 6th column 110]1 1013 1 Yes
0 No 0 No
7th column 111]0]| 106 1 Yes 7th column 111]0[1014 1 Yes
0 No 0 No
8th column 1111|107 1 Yes 8th column 111111015 1 Yes
0 No 0 No

15
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Figure 2-2. Memory Cell Range That Can be Written in Block Write Cycle

%
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77777 77 7
T T T 77777
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( )
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512 Rows 4th Column (W11/1011
3rd Column (W10/1010)

2nd Column (W9/109)

Lower 64 bits 1st Column (W8/108)
0
0\512 Columns%
AW"'""’
"""
A Ay

WO0/100 to W7/107

[ [/ [/ /7 /

ﬂ""""
I

L 8th Column
7th Column
6th Column
5th Column
4th Column

3rd Column

W7/107
W6/106
W5/105
W4/104
W3/103
w2/102
2nd Column (W1/I101)
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. Refer to 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 10-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 a result, the write-per-bit function can be used using the new mask data from the next mask write cycle.

(2) Old Mask Data Method
To switch to the mode 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 (UWE controls the upper byte (W8 to W15/108
to 1015) and LWE controls the lower byte (W0 to W7/I00 to 107).). At this time, 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 (% 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 bits between A0 to A8 at the falling edge of RAS, settingC_AS 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, W0to W15/I00to |O15 pins are keptat high impedance,
and information such as memory contents, 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 I/O line to high impedance
beforehand during refresh, normally the RAS only refresh operation 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 according
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 A0 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
is changed 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

Note 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 A0 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. Atthe 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 tsor 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)

(b)

Random Access Port Random Access Port

Serial Access Po

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 DT/OE, UWE, LWE, 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 destination of the random access port are selected
using the row address input to AO to A8 at the falling edge of RAS. The address data input to A0 to A8 at
the falling edge of CAS is input as the TAP register data. Refer to 3.4 TAP Register.

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 tspHr.

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

Transfer destination

TAP register TAP register

TAP data| "Empty"

Serial Access Port |

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 (0 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 reason, 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

This cycle divides the 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 port.

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 A0 to A8 at the falling edge of RAS. And the address data input to A0 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
betransferred at the rising edge of RAS. Data is transferred fromthe random access porttothe serial access
port automatically at the column side where 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 specified by 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 to 2.8 Mask Write Cycle.

(a)

(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 ﬁ/af, 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 W0 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 destination of the random access port are selected
using the row address input to AO to A8 at the falling edge of RAS. The address data input to A0 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 to 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 specified by 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

E | Serial Access Port | | % |

TAP data 1

Serial write start

Before transfer (Lower column) After transfer (Lower column)

Random Access Port Random Access Port

Transfer
sestigation TAP register TAP register
TAP data 2 "Empty"
Serial Access Port | %l | 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 output 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 SIO0 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 level even while inputting the SC clock, SIO0to 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 inputting the clock signal to the
SC pin and inputting a low level to the SE pin, data can 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 SIO0 to SIO15 pins. Be
sure to follow the specifications for the setup time (tses) and hold time (tsex) of SE pin for the SC clock.

(a) Writing-Jumps (Intermittent Writing)
The SE pin controls writing operations independently from the SC clock. By setting the SE pin to high level
even while inputting the SC clock, writing will not be executed. Butthe 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 0 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

QSF Output Access Address of Following SC clock )
(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 AOto A8 (A0 to 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 511 serial address point will be 0.
In addition, because the serial address pointer will not jump to the column specified by the STOP
register, the binary boundary jump function cannot be used. Refer to 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
To setthe 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 A0 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| A6 | A5 | A4[A3 10 A0 sion |width P ( )
255
1111111 1 1/2 256
511
127, 255
o1 111 1 1/4 128
383, 511
63, 127, 191, 255
oo 1|1 1 1/8 64

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

ofofof1 1 116 | 32

ofofofo 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 serial 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 in the 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 columnto be jumped approaches, execute split data transfer and set new TAP data in the 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
If allthe 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.....cccceene. Undefined
® STOP register.............. Undefined
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4. Electrical Characteristics

4.1 1PDA482444, 482445 (Power Supply Voltage Vcc = 5 V £ 10 %)

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage VT -1.0to +7.0 \
Supply voltage Vee -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Pp 1.5 w
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tstg -55to +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 voltage Vee 4.5 5.0 55
High level input voltage VIH 2.4 55
Low level input voltage Vi -1.0 +0.8
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 ViNn=0V1iob55YV, -10 +10 HA
Other inputs are 0 V
Output leakage current loL W/I0, SIO, QSF are inactive, | —10 +10 LA
Vour=0V1io 55V
Random access port VoH (R) loH (R) = -1.0mA 2.4 \
high level output voltage
Random access port VoL (R) loL (R) =2.1mA 0.4 \
low level output voltage
Serial access port VoH (S) loH (S) = —1.0mA 2.4 \
high level output voltage
Serial access port VoL (S) loL (S) = 2.1mA 0.4 \
low level output voltage
Capacitance (Ta = 25 °C, f = 1MHz)
Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
Input Capacitance Cin | RAS, CAS, UWE, LWE, DT/OE, DSF, SE, SC 8 pF
Ci AO to A8 5
Input/Output Capacitance Cio W/10 (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 uPD482444-60 uPD482444-70
Random Access Port Access Port Symbol #PD482445-60 #PD482445-70 | it | Conditions
Standby | Active MIN. MAX. MIN. MAX.
Random Read/Write Cycle O lect 110 95 mA
RAS, CAS cycle,
trc = tro (MIN.), lo = OmA O | locz 130 110
Standby O loce 10 10 | mA | Note2
RAS = CAS = Vi,
Dour = high impedance O Iccs 50 45 mA [ Note 2
RAS only refresh cycle O loca 100 85 mA | Note 3
RAS cycle, CAS = Vi,
tre = trc (MIN.) O lcce 140 120
Fast/Hyper page mode cycle O loca 120 105 | mA [Notes4,5
RAS = Vi, CAS cycle,
trc = trc (MIN.) or trrc = tHpc (MIN.) O lecto 150 130
CAS before RAS refresh cycle O lccs 100 95 mA
trc = trc (MIN.)
O lcctt 130 120
Data transfer cycle e} lccs 120 105 mA
tre = trc (MIN.)
O lcctz 150 130
Color/Mask write register set cycle e} lccts 90 80 mA
trc = trc (MIN.)
O lccta 120 105
Flash write cycle ) locis 90 80 mA
tre = trc (MIN.)
O lccte 120 105
Block write cycle o} loct7 110 100 | mA
trc = trc (MIN.)
O lccts 140 125
Fast/Hyper page mode block write cycle O lects 135 120 mA
trc = trc (MIN.) or trrc = tpc (MIN.)
O lcczo 155 135 Notes 4, 5

Notes 1. Noload 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.).

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

Value when the address in trc one cycle is changed once when uPD482444 trc = trc (MIN.).

Al

Value when the address in thpc one cycle is changed once when uPD482445 trpc = tHrc (MIN.).
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4.2 uPDA482445L (Power Supply Voltage Vcc = 3.3 V+0.3 V)

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage VT -1.0to +4.6 \
Supply voltage Vee -1.0to +4.6 \
Output current lo 20 mA
Power dissipation Pp 1.0 w
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tstg -55to +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 voltage Vee 3.0 3.3 3.6 \
High level input voltage VIH 2.0 Vece + 0.3 \
Low level input voltage Vi -0.3 +0.8 \
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 3.6V, -5 +5 HA
Other inputs are 0 V

Output leakage current loL W/IO, SIO, QSF are inactive -5 +5 LA
Vour=0V1io 3.6V

Random access port VoH (R) loH (R) = =1.0mA 2.4 \
high level output voltage

Random access port VoL (R) loL (R) = 2.0mA 0.4 \
low level output voltage

Serial access port VoH (S) loH (S) = -1.0mA 2.4 \
high level output voltage

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

Capacitance (Ta = 25 °C, f = 1MHz)

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

Input Capacitance Cn RTAS, m, W, W, ﬁ/ﬁ, DSF, ﬁ, SC 8 pF
Ci AO to A8 5

Input/Output Capacitance Cio W/10 (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 uPD4824451-A70
Random Access Port Symbol Unit | Condition
Standby | Active MIN. MAX.
Random Read/Write Cycle e} lcct 75 mA
RAS, CAS cycle,
tre = tre (MIN.), lo = OmA O | leer 110
Standby O lcce 7 mA | Note 2
RAS = CAS = Vi,
Dour = high impedance O lccs 35 mA | Note 2
RAS only refresh cycle ®) lees 75 mA | Note 3
RAS cycle, CAS = Vi,
tre = tre (MIN.) O lcco 110
Hyper page mode cycle O locs 85 mA | Note 4
RAS = Vi, CAS cycle,
thpe = thpe (MIN.) & lecto 120
CAS before RAS refresh cycle O lces 85 mA
tre = trc (MIN.)
O lecti 120
Data transfer cycle O lccs 95 mA
tre = trc (MIN.)
O lcct2 130
Color/Mask write register set cycle ®) lects 70 mA
tre = trc (MIN.)
O lccta 105
Flash write cycle ®) lects 70 mA
tre = trc (MIN.)
O lccts 105
Block write cycle ®) lect? 90 mA
tre = trc (MIN.)
O lccts 125
Hyper page mode block write cycle ®) lects 100 mA | Note 4
tire = tpc (MIN.)
O lcczo 135

Notes 1.

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.).

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

Value when the address in thpc one cycle is changed once when uPD482445L thpc = tHrc (MIN.).
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4.3 AC Characteristics (Recommended operating conditions unless otherwise noted)

+ All applied voltages are referenced to GND.

+ After supplying power, initialize the internal circuitry by waiting for at least 100 us after Vcc> 4.5V (uPD482444,
482445), Vcc 2 3.0 V (uPD482445L), then supplying at least 8 RAS clock cycles. The RAS clock only requires
tre, trRas, and tre are satisfied; there is no problem if other signals are in any state.

+ Measure attr =5 ns

» AC characteristic measuring conditions

(1) Input voltage, timing (2) Output voltage determined
Vi, = Vo) =20V
ViL (max) =
ov VoL max) =08V
Note 2.4 V: uPDA482444, 482445
2.0 V: uPD482445L
(3) Output load conditions
Random Access Port Serial Access Port
—+— Vce —e— Vce
§ 1,838 Q § 1,838 Q
W/10 SIO
50pF | 30pF _|
c. | 993 Q c. T 993 Q
777 777
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[Common] (1/2)

PD482444-60 uPD482444-70
uPD482445-70

PD482445-60 i iti
Parameter Symbol | 4 1PD482445L -A70 Unit [ Conditions

MIN. MAX. MIN. MAX.

Random read or write cycle time tre 110 130 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

RAS precharge time trP 40 50 ns

CAS precharge time topn 10 10 ns

(Non page mode)

CAS precharge time top 10 10 ns

(Fast page/Hyper page mode)

cAS high to RAS low precharge time tcrp 10 10 ns

RAS high to CAS low precharge time trPc 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)

cAS pulse width tcas 15 100,000 15 100,000| ns

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

Write command pulse width twp 12 12 ns

RAS hold time thsH 15 18 ns

CAS hold time tosn 60 70 ns

Row address setup time tasr 0 0 ns

Row address hold time tRAH 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 hold time toH 15 15 ns Note 2
DT high setup time toHs 0 0 ns

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

DSF setup time from RAS tFRs 0 0 ns

DSF hold time from RAS trRr 15 15 ns

DSF setup time from CAS trcs 0 0 ns

DSF hold time from CAS trow 12 12 ns
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(2/2)

PD482444-60 uPD482444-70
uPD482445-70

PD482445-60 i iti
Parameter Symbol | 4 1PD482445L -A70 Unit | Conditions

MIN. MAX. MIN. MAX.

Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twH 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 towL 15 15 ns
RAS to CAS delay time tron 25 40 30 50 ns Note 1
RAS to column address delay time trRaD 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 | twez 0 15 0 15 ns | Notes 3, 4
low
Write command pulse width twpz 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
traD < trap (MAX.) and treo < trep (MAX.) trac (MAX.) trac (MAX.)
traD > trAD (MAX.) and trep < treo (MAX.) taa (MAX.) traD + taa (MAX.)
treb > trep (MAXL) tcac (MAX.) treb + tcac (MAXL)

trap (MAX.) and treo (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 trep 2 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, torr, torr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to VoH 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 byﬁs is usable in hyper
page mode (uPD482445, 482445L).

Fast page mode (1:PD482444)

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

Hyper page mode (:PD482445, 482445L.)

RAS | CAS |DT/OE |UWE, LWE Remark
torr L—-H H
torc H L—-H L H
twez L L L H—-L twpz 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]

uPD482444-70
uPDAB2444-50 1\ PDag2445.70
Parameter Symbol | #PD482445-60 PD482445] -A70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time tre 110 130 ns
Fast page mode cycle time trc 35 40 ns
Hyper page mode cycle time tHPo 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 tacp 30 35 ns
OE to RAS inactive setup time toes 0 0 ns
Read command hold time after RAS tRRH 0 0 ns Note 2
high
Read command hold time after CAS tReH 0 0 ns Note 2
high
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 | twez 0 15 0 15 ns | Notes 3, 4
low
Write command pulse width twpz 12 12 ns Note 4
Notes 1. For read cycle, access time is defined as follows:

Input conditions Access time Access time from RAS
traD < trap (MAX.) and treo < trep (MAX.) trac (MAX.) trac (MAX.)
traD > trAD (MAX.) and trep < treo (MAX.) taa (MAX.) traD + taa (MAX.)
treb > trep (MAXL) tcac (MAX.) treb + tcac (MAXL)

trap (MAX.) and treo (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 trep 2 trep (MAX.)

will not cause any operation problems.

2. Either treH (MIN.) or trrH (MIN.) should be met in read cycles.
3. tsez, toez, twez, torr, torr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to VoH 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 %, 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 byﬁs is usable in hyper
page mode (uPD482445, 482445L).

Fast page mode (1:PD482444)

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

Hyper page mode (:PD482445, 482445L.)

RAS | CAS |DT/OE |UWE, LWE Remark
torr L—-H H
torc H L—-H L H
twez L L L H—-L twpz 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)

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/

VoH—
100 to 1015 (OUtPUY 0/

DSF (Input)

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

tre

tras trP
ViH— \ 4 b
ViL— \( )/ \
tcsH tcrr
tcrp treo tRsH tcpn
tcas
ViH— 4 \ /l Y
ViL— / N / \ W
traD trRaL
t<A_s>R tRAH | tasc tcan .
— 4 4
ViL— X X
tRRH
tros tRCH [wa-]
ViH— 4 p
vio L1111/ \
tRRH twpz
tres ARCH ltom] twez ‘
v L1 N/
Vi / toes \
toHs toHH twpz
twez
o _/ ALLARARRRRARRRAANY
ViL— \ \‘
trac toez
taa torF
tcac
toea
High-Z 4
------------------- 9---------------------------{( DATA OUT

tFrs

tFRH

ViH—
ViL— K

LI T

to control the SC, SE, SIO pins in this cycle.
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Read Cycle (Extended data output: PD482445, 482445L)

ViH—

RAS (Input) ViL—

ViH—

CAS (Input) ViL—

ViH—

Address (Input) v
IL—

ViH—

UWE (Input) ViL—

ViH—

LWE (Input) ViL—

ViH—

DT/OE (Input) Vi

WO to W15/ Von—
100 to 1015(OUtPUY |,

ViH—
DSF (Input) s, _ ; ; \(

tre
tras trP
- \ \
b A
tcsH tcrr
tcrp treo tRsH tcen
tHcas
4 \ 4 Y
/ N / \
traD trRAL
tasr| | tRaH | tasc tcaH .
4
! X
tRRH
tres trom
[[1111 1) N
tRRH twpz
thos treH twez i
/11111117 \/
X
toes <—|tWPZ
toHs toHH twez
4 X ! S
/ ALALARRRRRRRRRARA N /
trac toez
taa torc
tcac toFr
toEA
High-Z i \
------------------- e LG EETTEEEEEEEEr DATA OUT ---
\ /
tFrs tFRH

LT 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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Fast Page Mode Read Cycle (uPD482444)

tre
traspP tRP
_ Vi — y T
RAS (Input) \; _ N / N
trc trc tren tcrp
tcrA trep tcas top tcas tcp tcas | _tepn
—_— VIH— X l_s —\ 4 \
CAS (Input) v/ — _/ \ /N 4 N JZ \_
traD
tosH
t_A_Si‘ tjﬂ-l tasc || tcaw tasc| | tcan E\—SE toan
ViH— y X 4 3 y X y X
Address (Input) ViL— r ROW JKX' coL."1" | I COL."2" ! rCOL."N" |
tRaL troH
tRRH "]
| tres
[
— ViH— Y
UWE (Input) ;. _ // //f \ f
twrz
twez
tRcH
thos trrH [
ViH— / 4 3
LWE (input) \ "~ // // \ /
|
tan tan tan twe: {
tors | | toris tace tace twez
I‘_» <_—] toEs
— = ViH— / 4
DT/OE (Input) v, j \\\\\\( / \ / \( //
toea toEa toea
tcac tcac tcac
toez toez t
OEZ
tore torF forr
trac
WO to W15/ Von— High-Z / \ 4 \ y \
100 t% 1015 (OutPud) VZT— """""" S e -§‘ DATAOUT ™ ",}- -- ix DATA OUT "2";} -- .g‘ DATA OUT "N" 7}_ -
trrs| | tFRH

s W\ V777TTTTTTTTTTTTTTTTITITTITTIITITIT]

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: 1 /PD482445, 482445L)

tre
traspP tRP
Vin— X
RAS (Input) \; _ N N
tHPc tHPC trsH terp
o taco thoas top tHeas ter tHoas | _teen
CAS Vi Y — —
CAS (Input) v, _ _/ N \l JZ \_
7
traD
tosH
t_’\f Eﬂ-‘ tasc | | tcan E_Sﬁ tcan LAEE toan
ViH— 4 AL p 4 \ r \
Address (Input) v, _ XX ROW ;§<>§_ coL"" ]| | coL2" | | coL"N" ]
tRAL tReH
| tres tRRH[*"]
I
Vin— Y
UWE (Input) y;, _ // /// N
twrz|
twez
tReH
e tRRH[*™]
_ _ . :
LWE (Input) \\’/':_ // /// y /
twpz___l
taa tan taa +
tpHs| |tDHH Yy ryp twez
toes

- ViH— /

DT/OE (Input) v j \\\\\\( / \( 77
toEa toez] tom
teag toag toac forc

trac tong) toHe torr
WO to W15/ VoH— High-Z / 4 \ 4 \
100 1 1015 OUtPUY) Yo _= === = 1 R - { pATA OUT :@‘ DATA OUT "2" )D<X>§‘ DATA OUT"N" }---

tFRH

DSF (Input) \f" {

’P///////////////////////////////////

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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[Write cycle]

uPD482444-70
uPD482444-60
PD482445-60 uPD482445-70 ] -
Parameter Symbol | # 1PD482445L -A70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time tre 110 130 ns
Fast page mode cycle time trc 35 40 ns
Hyper page mode cycle time tHPo 30 35 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 12 12 ns
OE high hold time after UWE, LWE toe 0 0 ns
low
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time tweH 15 15 ns
Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twH 15 15 ns

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

the cycle.

trwp > trRwp (MIN.), tcwp > tcwp (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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Early Write Cycle/Early Block Write Cycle

trc
tras | trP
R Vi — \ } Y
RAS (Input) V'I*:_ \‘ ; N\
tosH tcrp
tcrp) trecp trsH topn
tcas, tHoasher
— ViH— 4 \ / Y
CAS (Input) , _ / \‘ ;/ N\
traD tRaL
tasRl | tran tasc l?ﬂ'-i
ViH— /
Address (Input) v, _ XXEE{OW m coL.

twes

| twes | | tweH |

(4 0 VITTTTITTTTTITTT7

twes tweH

 twes | | tweH |

sz U XX 777 TTTTTTITTITTY

tDHs tDHH

/A HRRAAAARARARRRRRRRRRRRRRRRRRANY

BTIOE (Input) vy

tws twh

WOto WIS/ 1oty Vi~ XXX Mask data m DATA IN/COL. select ‘X‘XQX‘X‘X‘X‘X‘XQX‘X‘X‘X‘X‘X‘X‘X
tFRs tFRH 1rcs trcH

TN X LTI T T TTTTTTTITTT

ViH—
DSF (Input) v _ \\ \

Note tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.

45



NEC

1PD482444, 482445

Upper Byte Early Write Cycle/Upper Byte Early Block Write Cycle

trc

tras trp
— ViH— \ '4 X
RAS (Input) v, _ \( N\
tesn tore
tcrp treo tRsH teen
teas, thoas®
— ViH— y { 3
CAS (Input) v, _ /‘ \‘ )/ N
traD traL
Fﬁgﬁ tRAH | tasc tcaH
ViH— 4 \
Address (Input) v, _ m ROW $<X>(( COL. ) ><X><><><><><><><
twes tweH
twes tweH t
Y WP
__ Vih— /
OWE (nput) XXXWPBse'ectki\ LI
tmcH
twas | | twsH tmcs tmRH

__ ViH— 7
CWE (nput) v, /' /' /

tDHs

L/

tDHH

AAANANNN

_ ViH— 7
DT/OE (nput) v, /' / [/

tws,

AN

IL11H1ERARARARRRRRRRRRANY

twH

W8 to W15/

ViH— 4
108 1o 1015 {IMPUL) v _ XXX

tFRs

tFRH

ViH—
DSF (Input) v, _ \\ \

_Ips

toH

\
Mask data )@J: DATA IN/COL. select

trcs)

tFcH

XUXXXRIOXKIXXXKIXX

/77>gk' LI T

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1. W0 to W7/100 to 107 : Don't care
2. When DSF is high level : Block write cycle

When DSF is low level

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

: Write cycle

5. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Lower Byte Early Write Cycle/Lower Byte Early Block Write Cycle

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WOto W7/ (o
10010 107 {INPUY)

DSF (Input)

trc

- X

ViH—

ViL—

tras trP

tosH

tcrp

trco

trsH teen

tcas, tHoashee

i/

traD

traL

{RAH

ViH—

XRX

& NG
e XX\ 7777777 TTTITTTITITTIITT

777

ViL—

tws

ANTAALIAARRARARARARRRRRRRRARRAANY

twH

Ibs toH

ViH—
ViL—

4
X
A

data

X
7@% DATA IN/COL. select

X XXXXKXRRKXXKXXXX

trrs

tFRH

ViH—
ViL— L

trcs trcH

Block write select

LI

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1.
2.

3.
4.
5.

W8 to W15/108 to 1015 :

Don’t care

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, SE, SIO pins in this cycle.
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Late Write Cycle/Late Block Write Cycle

tras = X trp
RAS (Input) \\//I:: \ ;)l ‘ -
tcrp treD - trsH tC:oPPN
tcas, tHoashee
CAS (Input) \\//I:: / i !\ 7/ !\_
traD trAL
tasR | tran tasc tcan .
ress (Input) Vil — XXX>¢ ROW ;®q‘ COL.
tRwL
twes | | tweH . tres towL
t
v v - XXX |\ LZITLITITITTTTT
twes | | tweH tres :zm |
twp
CWE (o) .= XXHwe sooct K/ N LT
toHs toeH
DTIOE (Input) vy, _ZZ/ l )\\\\\\\\\\\\\\\\\\\
tws twH tos ton
WOto WIS (input) v~ XXX Mask data: DATA IN/COL. select ’X‘X‘X‘XX‘X‘X‘X’X’X‘X‘X
tFRs tFRH trcs trcH
os tm) v~ N\ L[/ Reesmessa X[ 11 /1 /LI

Note tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Upper Byte Late Write Cycle/Upper Byte Late Block Write Cycle

DSF (input)  \

trc
tras trP
RAS (Input) \\//':: \ )/l )\
tesH tcrp
tcre treD tRsH tepn
tcas, tHoas®
CAS (Input) \\//I:: / ‘\ )/l ) | N
trAD tRAL
Iasr| | _traH tasc tcan |
tRwL |
twes tweH | tres towt
twp
e oy .~ XXX wes saec i@/ N I
twes | | tweH tmes thHH
Iﬁ(lnput) \\//I:: { { /l ‘_\ f /1 ‘_\ 5 5 5 5 5 5
toHs toeH
— Vin— '4 ‘_>|
oo (npu) VL /// ANRRARARRRRRARRRRANNY
tws twH tos ton
e o ora . i~ YOCK msk oata | oaTA veoL select XXX XXXXXXXXXX
trrs | | TFRH 1Fcs trcH
: : A 2

/] X oo te JL</////////////////////

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1. W0 to W7/100 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 portoperates 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

Lower Byte Late Write Cycle/Lower Byte Late Block Write Cycle

trc
tras trp
S V- — s Y
RAS (Input) y, _ \( ;/ N
tosn terp
tcrp trep tRsH tepn
tcas, tHeasM®
— Vi — y 4 3
CAS (Input) , _ /‘ \‘ )/ N\
traD tRaL
tasR| [“tran tasc tcaH
ViH— / \
Address (Input) v _ XXEEOW @(‘ coL. ]
tMCH
twes tweH tmcs twrn
— Vih— 7 \ 4 Y
UWE (Input) ;, _ {{/ \Z/ \5 EEEEE
tRwL
tWBs tweH . tres towr
y \ twp
LW (nput) !~ 8 sooc N LI
tpHs toeH
oToEwen v [/ ALAALRARRRRRRRRRRAANY
ViL—
tps
tws twh toH )
WO to W7/ ViH—
tFRs tFRH trcs trcH
ViH— .
osF (e '~ N\ /77>£BTK' L1117
A 2

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1.
2.
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W8 to W15/108 to 1015 :
When DSF is high level :
When DSF is low level
. WPB : Write-per-bit

Don’t care

: Write cycle

Block write cycle

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

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

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



NEC

1PD482444, 482445

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

trasP _ tee
= ViH— y —
RAS (Input) ;, _ \‘ 7/ \
trc, tHpchor! tec, tHpco®e tRsH torp
tcrp trep tcas, tHoas™*? | tcp tcas, thcas™*®? - tcp tcas, tHoas™'*? teen
_ Vir— \ }—\ )1—x I—
CAS (I
(Input) v, j tran \r 7 \t 7 \ / \_
tcsH tRAL
tisﬁ tRAH tasc | | tcaH tasc| | tcaH t_A_sS tcaH
Vin— i A VAV 1 o i ~ YVYYV YV VYV VY
Address (Input) y,, _ Dg‘ ROW 1><X‘ coL." ) coL."2 )m‘ COL."N ] ‘A‘A‘A’A‘A‘A‘A‘A’A
twes| {twsH EN_CE two t\fi twor tgi twon
™~ "1 twp twp twp
- ViH— 2
WPB
UWE (Input) \, _ Xx select :P( \_t / \ A" / ; ; ; ; ; ; ; /
twos tweH 38’ tweH twis_ tweH
twes| twen twe twe twp
TWE Vin— i ij / \ /\
LWE (Input) ViL— pi select X \- y4 A 2 X 7 /
toHs| [toHH
— ViH—
EICENME/ZATITIE 111111 111LLLRRRRRARARRRARRRRRRANY
Wl l”il fogl | ton os] | tow tos| | ton
WO to W15/ Vin— YV DATAIN "1" { DATAIN "2" {DATAIN "N"
00 t0 1015 (INPUD) \, E‘M“kd"“ﬁmmOL select (L/COL. select 2 NUCOL. select 4
tf_‘i tFRH trcs| trcH trcs| trcH

V —_
DSF (Input) y,, _ _\

X

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451

2. tcas for the uPD482444

tHcas for the uPD482445, 4824451

Remarks 1.

When DSF is low level :

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

When DSF is high level : Block write cycle

Write cycle

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

tros trcH
\ s i m t:
W Block write select E@‘Block write select Block write select
4 N

KOXKOXX

Because the serial access port operates independently of the random access port, there is no need
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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 trP
— ViH— y / y
RAS (Input) ;' _ \‘ W N\
trc, tHpchor! tre, tHpchoe! tRsH tcrp
|t3F}£ treD fcas, tHoasM'®2 - tcp fcas, tHoas®? - fcp tcas, tHoas™ee? tcPn
— ViH— \ }_X }_X il_S__
CAS (Input) y;, _ j e \( ) \t ] \ / \_
tosH trRAL
tash| | tran tasc | | toan tlisi tean tasc| | tcan
- \ / \ \ / 3
Address (Input) \\//':_ X>( ROW 7)<>§ coL"" ,)<XXX>¢ coL."2" 1§<XXX>(‘ coL"N" )
tw_fi twon tW_Ci tweH t il twon
tvlfi e twp twp twe
TWE Vi WPB /\ /\
UWE (Input) y;, _ XX se|ej)ﬁ< \( 4 . y 7/ / /
I
twes| |twsH tmes mRH
|<-> <.| > tmon
- ¥ \
LWE (Input) \\//IE— { / y\[/ \ 5 5 5 5
toHs | |toHH
onGe e v /7 77 ANTL L TL LT T VAV VTNV VNNV VR TRV
tws| |twH tos toH tos toH tos toH
W8 to W15/ Vin— DATA IN 1" 3 DATA IN "2" DATA IN "N"
108 101015 (INPU) \, X)gt“"“kdataxzxx JCOL. select \/COL. select JCOL. select
trRs| |trRH tres tFcH trcs troH trcs tFcH
ViH— . 3 f . 3§<§§X>£ . : VV"’VVV'
DSF (Input) y,, _ _{ mwnte select m Block write select, Block write select ‘A’A‘A’A A’A‘A‘A

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451
2. tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1. W0 to W7/100 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 portoperates 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, Hyper Page Mode Lower Byte Early Write Cycle/
Fast Page, Hyper Page Mode Lower Byte Early Block Write Cycle

traspP tRP
— ViH— / g
RAS (Input) y,, _ N / \
trc, tHpchoe? trc, tHpchote! tRsH tcrp
torA treD fcas, thoashot? | top tcas, tHoas™e2 fop tcas, tHoagMow? topn
—a ViH— \ ;!_S_
CAS (nput) v~/ - N /7 N j N / \_
tosH tRAL
tasr| | tran tasc tcan tasc| | tcan ltasc| | tcaw
ViH— v \ s \ \ s \
Address (Input) Vv & ROW ><X CcOoL."" coL."2" m COL."N"
L= A 7 A 2 7 \ I
twes| | twsH tmes tuarH
|<_> <-—| tMeH
UWE (Input) \\’/':: { 7 ’V\Z/ \ E E E E
t‘_"’fi twe hﬁoi twer tWﬁi tweH
twes | [twen twp twe twe
= Vin— WwPB /\ /\
LWE (Input) ViL— \_select 4 \ 2 X 7 X Z /
tID_H_s> toHH
—_ ViH—
DT/OE (Input) ViL—
tws | | twH tos toH tos toH tos toH
WO to W7/ Vin— DATA IN "1 DATA IN "2" FDATA IN "N MV VNNV VN NN/
10010 107 (IMPUL) XXM““ data ><XX>§ JCOL. select /COL. select JCOL. select ’A‘A‘A‘A A‘A‘A‘A
trRs | tFRI trcs trcH trcs troH tres| trcH
— N s
DSF (Input) \\//II_ _{’ Block write seIect}@(Blockwrite select g 8 8 )4 Block write select ‘I X‘X’X‘X‘X‘X’X

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451

2. tcas for the uPD482444
tHcas for the uPD482445, 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 portoperates 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, Hyper Page Mode Late Write Cycle/Fast Page, Hyper Page Mode Late Block Write Cycle

trasP L tre
v \ tesH AL_S_
I H—
RAS (Input) , — S( 7 \ N
tec, thpchor? tec, tpcho! trsH torp
trep tcas, tHoashoe? tcp tcas, tHoas™*? fcp tcas, tHoashoe? topn
— ViH— 3 / \ R £ X
CAS (Input) ;. _ \ / St \ / \
traD
ViH— 3 b
Address (Input) Vi ROW coL."1" coL."2" COL."N"
- \ 7 7 7
towL towL RWL
cWL
twes| [twBH  tres
I__, twp tRes twp tres twp
— ViH— WPB \ \ \ /
UWE (Input) . _ X*:'SSK/ \ / \ / N
towL towL :RWL
cwWL
twes| [twBH  tres t tros tw
o] len tw RCS t 3
\% \ I‘_> \ : ke =
= M= WPB f /
e o - X e X/ \ /D
toHs lcE‘H
[ ViH—
57GE (ot V1= /] ARRARRRRANY
tw tw tDIS tos tos
I__S_ ) toH toH toH
WO to W15/ Vin— y [ (
100 to 1015 (INPUY) y, XXMask data DATAIN "1;E<><><><><>§PATA IN"2 DATAIN'N
trrs| [tFRH  tFes trcH tres trcH tres trcH
ViH— . . f . b VVVVV‘V‘VVV
DSF (Input) Vi— I | Block write selectl Block write select rBIockwrlte select7 ‘A‘A‘A‘A‘A A A‘A A

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451

2. tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates 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, Hyper Page Mode Upper Byte Late Write Cycle/

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

— ViH—
RAS (Input) v/, _ \

S ViH—
CAS (Input) . _

Address (Input) \\//T: Xﬁi
UWE (Input) \\//IIT: X>¢
LWE (Input) \\/;:: Z/I

DT/OE (Input) \\/,':: Z/I

W8 to W15/

10810 1015 {INPUL) v _

V —_
DSF (Input) v, _

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451

2. tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1.
2.

WO to W7/100 to 107 : Don'’t care

When DSF is high level : Block write cycle
When DSF is low level
WPB : Write-per-bit

: Write cycle

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

trasP trp
tcsH I
\ /,—‘
N / \
trc, tHpchote! trc, tHpchoe! tRsH tcrp
tRep feas, thoasM®? || tep fcas, thoasM? | top tcas, tHoas**? tcen
N - S\ RN
\ 7 7 \ 7 \_
traD
tRAL
tfi tRAH E\_s: tcan t:_s: tcan LA_SS toan
4 4 \ 4 X
ROW m COL."" COoL."2" COL."N"
A 7 7
1 1 tRwL
cWL cWL o
twes| [twBH  tres|
- twp tRes twp tres twp
I*» \ = \ \
WPB
e X/ N/ N/ N/
tMRH
twes| | tweH  tmcs
I— | tMcH
\Vi NN
tous toen
tos tos tos
EN_E twh toH toH toH
Vin— f MASK b ‘V V‘V‘V’V‘V’V
DATAIN"" DATAIN "2 DATA IN"N"
Xﬁ( data 7 A‘AAAAAA
tFRs| |tFRH trcs| trcH trcs| trcH trcs trcH
. . . V‘V‘V‘V‘V V‘V‘V \/
D ( D
Block write select Block write select Block write select ‘A AAAAAAAA

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

trasP tRP
fcsh
_ Vin— \ / Y
RAS (Input) y;, _ \( 7Z \
trc, thpcho! trc, thpcho! tRsH tcrp
trop tcas, tHoashoe? tcp tcas, tHcas™*? | tcp tcas, tHoaso®? topn
_ Vin— \ / \ / \ / \
CAS (Input) y _ \ /N r N / \
N/
traD
tRAL
tﬁi _t_FEH E\-Si toan tasc| | tcaH fRsc] [_toan
ViH= f Y\ wyn Y o ¢ -
Address (Input) y;, _ i ROW AN COL." ) CcOoL."2 ). COL."N
twes| |twBH  1mcs tMRH
len| tMCH
— - '
UWE (Input) \\//':_ { ]‘ \ 5 5 5
towL towL TRwL
TowL
tw t
ﬁ oy fRes twp tres twe tres twp
__ Vin— WrE \ ; \ \
LWE (Input) vy, p\ select S( . \ S( 7/
tons toEH
DT/OE (Input) \\//|:: { / \\\\\\\\\
tbs fos tos
t_w_s— twH toH tDH ton
WO to W7/ ViH— 4 /
100 to 107 (Input) Vi— ‘MHS data (DATAIN"1" DATAIN"2" DATAIN "N
FRS | |TFRH trcs trcH trcH tres trcH

ViH—
DSF (Input) yy—  \

tres
[~

4 )
/ x Block write select 7§<XXX>§(B|OCK write select

\

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451
2. tcas for the uPD482444
tHcas for the uPD482445, 4824451

Remarks 1. W8 to W15/108 to 1015 :

Don’t care
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2. When DSF is high level :
When DSF is low level
3. WPB : Write-per-bit

Block write cycle

: Write cycle

4. When block write cycle is selected, input the column selection data to DATA IN.
5. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.



NEC 1PD482444, 482445

[Read modify write cycle]

uPD482444-70
uPD482444-60
PDag244s.p0 | MF 048244570 i i
Parameter Symbol | # 1PD482445L -A70 Unit | Conditions

MIN. MAX. MIN. MAX.
Read modify write cycle time trRwo 160 180 ns
Fast page mode read modify write tPRwC 90 95 ns
cycle time
Hyper page mode read modify write tHPRWC 80 90 ns
cycle time
Access time from CAS trailing edge tacp 30 35 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time tweH 15 15 ns
Write-per-bit selection setup time tws 0 0 ns
Write-per-bit selection hold time twH 15 15 ns
OE high hold time after UWE, LWE toe 0 0 ns
low
CAS to UWE, LWE delay time towp 40 40 ns Note
RAS to UWE, LWE delay time tRwp 85 90 ns Note
Column address to UWE, LWE delay tawp 55 55 ns Note
time
OE high to data in setup delay time toeD 15 15 ns

Note twcs >twcs (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.
trwp > trRwp (MIN.), tcwp > tcwp (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

Read Modify Write Cycle/Read Modify Block Write Cycle

trRwe
tras . trp
RAS (input) N ,)( N
tosH tcrp
tcRrA trcD tRsH toen
tcas, tHoashe®

S Vin— \ / Y
CAS (Input) y, _ / \! 7 \

traD tRaL
tasR | tran tasc tcan
Vin— YN\S 3
Address (Input) y; _ ROW AN COL.
trRwD towL
twes | | tweH tawn trwL
tRcs towp twp

N
y

ﬂ./'

Py

— ViH— 4 3
UWE (Input) v, _ ‘WPB select

T

trRwp tow
twes || tweH tawp tRWL
trcs towp
twe

LI

N
b
"./'

— ViH— 4 3
LWE (Input) , _ y‘WPB selectP(

toHs tDHH

toen
R A IANNN\\\ AARARRRRRNNN
t
.
tcac
tws twh toea toep, tos toH
WO (mputy 7 X Maskdata B HE oo - {Z)i A, OO
VIV(;S/ toez
t . .
015 Output) Vo'~ == =- - Lo HighZ { paTaout L ----------- High-Z ...
trRs tFRH trcs trcH

osF (e VT \Y ﬂ&@mm LI

Note tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates 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

[MEMO]
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NEC 1PD482444, 482445

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

trRwe
trac trp
— Vik—"—____ ¥ 4 3
RAS (Input) ;, _ \‘ / \
tosH tcrp
tcre) trcD tRsH tcpN
\ tcas, tHoas""® f '
—= ViH—
CAS (Input) v, _ / \( / \
traD tRAL
t__Asi tRAH | tasc tcan
ress (Input) y, _ ! ROW " COL. ;
tRwD towe |
twas || tweH tRes towp tRwL
twp
_—_— ViH— 4 \ '4 \
UWE (Input) v, _ XXWPB select X / / \ )///////////
tmcH
tawp l'_’
toHs tDHH Tvos tMRH
I‘—»
— ViH— i 4 3 X E E E E
LWE (Input) y;, — \ {/
toHs tDHH toEH
DTIOE (e i~/ AWM ’ ARRARRRARRANY
DT/OE (Input) v, \ \‘ / \
trac
tan toep |
tcac
toEa
Vin— High-Z
wo [ (nput) y, _ X} --------- L O R S SRR
to
w7/
100 toez
to .
VoH— High-Z High-Z
107 [ (Output) yyp _ =======gp=Fm=md=mm-- o {(%/ﬂ%\ --------- N (PR, & o0 s
trac
taa
tcac
tws twh
toEa
- 4 High-Z
w8 (Input) \c:_ X>QK Mask data$—---g----- ------ L
to
w15/
108 toEz
to High-Z i
Von— 19 High-Z
1015 | (Output) o _ =======of======mmmmmgp———- e S .
tFRs tFRH _Trcs trcH

e U N X XTI TTTTTITTITTIITITTT,
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NEC 1PD482444, 482445

Note tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates 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

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

trRwe
trac trp
— ViH— \ ¢ 3
RAS (Input) ViL— \( ;[ \_
tosH tcrp
tcRrp) trcD tRsH teen
teas, tHoasM®
— ViH— y 4 3
CAS (Input) ; _ / \! / \
traD tRaL
LA_Sﬁ tRAH tasc tcan
ViH— s YAL \
Address (Input) y, _ ' ROW 4 . COL. ]
MCH
twes tweH tmes tMRH
—_ — 4 ! y !
UWE (Input) \\’/':_ { / \ {/ AN
trRwD towL
twes tweH tawp tRwL
y __tres tcwp
v A [ \ twp
LWE (Input) v, _ XXWPB select f N /)]
toHs toHH toen
STICE (0t D/ AN ’ ARRRRRNRANY
DT/OE (Input) v _ \ \‘ / \
trac
taa toep )
tcac
) tws twH ) toea tfi ton
ViH— High-Z
wo (* (nput) v _ X>J: Mask data:L--- Al I — B . oA,
to
w7/
100 toEz
to . .
Vor— High-Z /D, High-Z
107 | (Outputy o _ =======F="= S - ------{\DQ/}JT{\ ..................... gh-Z. _______
trac
taa toep |
tcac
toEa
Vi — High-Z
ws [ (npuy yi_ X} ------------ \REEEEE -1
to
w15/
|08 toEz
to — High-Z igh-
Vo [[¢] DATA' High-Z
1015 [ (Output) yy _ =======- domm e P LT =SS -
trrs trRH | trcs trcH

e = N DX 777777TTTTTTTTTTTTI,
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NEC 1PD482444, 482445

Note tcas for the uPD482444
tHcas for the uPD482445, 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. Becausethe serial access portoperates 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 (uPD482444)/
Fast Page Mode Read Modify Block Write Cycle (zPD482444)

trasp trpP
— ViH— y —
RAS (Input) , _ \( 7J \
tPRWC tPRWC tcrp
tRsH
treo tcp top topn
— Vin— y tesH S ' / 3
CAS (Input) v, _ \ /N /- / \
7 |
traD tcas tcas tRAL
tasr| |tran tasc| | tcan tasc| | toan tasq| | fean
ViH— L WAV 4 \ 4 \ 4
Address (Input) _ ROW coL."1" COL."2" COL."N"
Vi 7V\ 7 \ 7 \
tawp tow| tawp towL tawp
i towi
twes| | twen tres towp twel tros towp twe tres| tewp
! oet—e] |<» I Twr tRwL
N ViH— S WPB Y \ )( \ ; \ ™
UWE (InPUt) ViL— D( Select 7 \; V, S \-‘_
trwD
tawp tow tawp fowL tawp fowe
T
twes| | twes tres town twe| | [tros fown twp | [tres| fowp we trwL
Vi [ \ s \ | \
WE H= WPB
LWE (Input) , _ s ;ﬁ(_ f ! \ \_; ]Z
trwD
trac tace tacP
tag toeH ttAA toeH ttAA toen
Vi ) ) | toEA / [ OEA / . OEA| , .
DT/OE (Input) ,, _ \L / I / \
tcac| |toep tcac| |toep tcac| [toep
[ |
Vi
WO [ (Output)
to
w15/
100
to
1015
(Input)
tFRs| |tFRH tres| [treH tres| | tron tres| | troH

Block
write select

j -
Vii— £ Block VVVVV
DSF (Input) y, X\L‘ (writeos(:elect ’ A‘A‘A‘A‘A‘

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 portoperates independently of the random access port, there is no need
to control the SC, ﬁ, 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 Modify Upper Byte Block Write Cycle (uPD482444)

trasp trP
— ViH- \ A
RAS (Input) , _ \‘ ’[ \
tRsH
tPRWC tPRWC tcrp
treD tcp tcp tcen
— ViH- 3 tesH / \ / \ / \
CAS (Input) . \ /N 4 N / \
traD tcas tcas tRAL
tasr| (tRaH tasc | |fcan tasc| | tcaH tasc| | tcan
Vin - / Y AL \ / / \
Address (Input) ROW coL."1" COL."2" COL."N"
ViL- K VX 7 X X 7
tawp towL tawp towL tawp towL
tvffs_ _t‘fﬂ" tRIC_S_ tewn twe| | ltres town twp tros tewn E[\F:VWL
P
N ViH- 4 WPB | X 4 L ' X /
UWE (Input) Vie- D; select 4 \( \ S
trwD
lasl TwcH
twes| | tweH tmes tMRH
__ ViH- Y
LWE (input) y, _ { / \_/ \ 5 5
trac tace tace
taa tas toeH
' . . ;(QE\A l toeH | tora l toen| | tora ! !
- H-
DT/OE (Input) ,, _ _/L F \( / \ / i / \
tcac tcac tcad
toHs| |toHH —_— [
t*OEIZ t‘CEIZ ‘tglEZ
Vor - High-Z £ g £ oy g High-Z
wo (10w Yo oot LU R L L oy L ey e
V:I°7/ trac tacP tacp
100 taa taa taa
to toea toEa toEa
e Iy (SIS
ViL-
tcac| |toED tcac| |toep tcac| | toep
<——-——'<— [ttt —aoe-| —pon [ oot
ftoez toez toez
VoH - High-Z High-Z High-Z High-Z
ws [ (Output) VoL ~"--- === ---< BEEEE LR - --g "N el ———— ---{ "N'F=tF=mmm=————
to
w15/
108 tws | | twn toH toH toH
to ] tos tos tos
1015 Vin- Mask High-Z Af Y High-z AL Y High-Z A )
(Input) v, 4 ot X 1 ) X 2 ) AX N
tFrs| | tFRH tres| |tron tres| | troH tres| | treH
VVVVVVVV
DSF (Input) ‘A‘A‘A A‘A‘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

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

traspP tRP
— ViH- y —~—
RAS (Input) v, _ \‘ )/ \
trRsH
tPRWC tPRWC tcrp)
treD tcp tcp tcpn
— ViH- 3 tesH 3 / \ \
CAS (Input) v, _ A -/ \ 4 N / \
7
traD tcas toas tRAL
tasr | [tran  |tasc | |toan tasc| | toan tasc| | toan
ViH- 4 X y X y 4
Address (Input) ROW COoL."1" COL."2" COL."N"
Vi- \ VX 7 \ \
l—&» tmcH
twes | |twsH tmes 1
’ <——| |<> ! MRH
UWE (Input) { 7 \_j \ 5 5
tawp t(il_\l’L tawp towL tawp towL
twes| | tweH tRecs towp twp I_ [tRCs| towp twp ltres towp ™ tRwWL
P
— ViH= WPB X \ X
LWE (Input) Vi- select K_f Sr S X
trwD
trac tacp) tacp
taa taa) taa toeH
[toEA] toen | toeA toen | [foEA
_ ViH- / Y
DT/OE (Input) v, _ Z/L F \( \
toHs| |toHH LC_/f tcac tOEiD
VoH-
WO [ (Output) oo += === =H= === e - = e L Y e - = p = e 2t Y- e N R e
to
w7/
100 <
to ||
107 ViH- ' M
(Input) v, _ -=4 g
VoH-
ws [ (Output) V?)':— .......
to
w15/
108
to
Sl 902 (R0 R - 5 RRRAKRD
trrs| |tFRH tres| [tron tres| | troH tres| | treH
DSF (Input) Vik- K\r % Block £ Block £ Block 3 ‘V V‘V’V’V‘V‘VV
P Vie- Kwrite select K write select v write select A \/\/\/\/ V'V \V/ W/ \
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NEC

1PD482444, 482445

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

Hyper Page Mode Read Modify Write Cycle (Extended data output: 1PD482445, 482445L)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: 1PD482445, 482445L)

trasP trP
— ViH— \ —
RAS (Input) y, _ \‘ 7[ \
tRsH
tHPRWC tHPRWC tcrp
treD tcp tcp tHcas topn
I ViH— y fcsH / \ / \ 4 3
CAS (Input) vy, _ \ / \ /N / \
7 7 7
traD tHcas tHcAs traL
tasr| |tran tasc| | tcaH tasc| | tcan tascl | toan
ViH— A/ \ / /
Address (Input) Vi— ROW Kﬁ( COL."1" JKXXXX I COoL."2" XXXXXXX( COL."N"
tawp towl tawp towL tawp N
[ CWI
twas| | twaH tres towp twp tres| towp twp tres| tcwp
<——1 |<— e tRwL
e Vin— WPB ) f X Iy N |
UWE (Input) v, _ select \( JZ S S\_
) trwD
tawd tow tawp fowL tawp fowe
twas _t‘ﬁ’EH tres tewp twe  Jtres towo fwe | |trcs tewp twe trwL
\ — \ — ) / \ | \
I H—
LWE (Input) v, _ wee §<_ f \ \ \
trwD
ltace tace
trac
tan taa
ttAA toen " TltoEA] toen 7 [ [foEq toe
— ViH— y ! o4
DT/OE (Input) ;, _ _/1:’ i‘r \ / )uﬁ /! )@H / 3
K
fioac| |toEp foac| _|ToEP foac| | toeD
toHs | | toHH tOEIZ tOEIZ
VoH— High-Z e High-Z - High-Z
WO [ (Output) yjo _ == === === -=--- 1= & -------- 7= 2 - -
to
W15/ toH toH
100 tws | | twn
to e tos tos
1015 (jnputy ViH— o Masky L 'jigfl-_z_g g ‘5____H_ig_h;z__§ i
(Inp )VIL— k. data X 7 .
trrs| |TFRH tres| |treH tres| | TFon tres| | TroH

ViH— Block Block vV VVV Block

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 portoperates 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

[MEMO]
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NEC 1PD482444, 482445

Hyper Page Mode Read Modify Upper Byte Write Cycle (Extended data output: PD482445, 482445L)/
Hyper Page Mode Read Modify Upper Byte Block Write Cycle (Extended data output: PD482445, 482445L)

trasP tRP
— ViH— \ F
RAS (Input) v, _ \‘ ;/ \
tRsH
tHPRWC tHPRWC tcrp
trep tcp tcp tHcas tcen
—_— ViH— Y tesH / \ / \ / \
CAS (Input) . _ \ / N VI / \
traD tHcas tHcAs tRAL
task | [tran | tAsC | | toan tasc | | tean tasc| | toan
ViH— 2 \ / \ /
Address (Input) , _ ROW s coL."1" ] I CcoL."2" | (COL."N"
tawp towL tawp towL tawp towL
t‘fi EN_E" tres tewp twel | Jtres towp twe tres tewp E[\F:VWL
[~ P
N ViH— ¥ WPB 3 X 4 ! 4 ! 4
UWE (Input) , _ Zﬁ‘ select 4 \ S S
trwD
lsl TwCH
t\Iﬁ?i tweH tmcs| tMRH
___ ViH— X
LWE (Input) v, _ f 7 \_j \ 5 5
tRAC tace tacp
taa taa toEH
. . ttg::\é toEH I foea toen . foen
- ViH— 4 4 4
DT/OE (Input) ,, _ \( / \ / i / \
tcac tcac [tcac)
toHs| |toHH ™ =~
L()EZ toez ‘tglEZ
VoH— High-Z 4 3 4 4 High-Z
Output) "M ™ oo - UL N N N B YO N I Ry N >V O ) o N JVN T O L
Wo ((Oup) o'~ L) 1 L)
trRAC tace tacp
w7/
100 taa taa taa
to . toEA toEA toEA
Y2 eeee 202 OO
ViL—
tcac| |toED tcac| [toen tead| | toep
toez to!zz toez
VoH— High-Z High-Z High-Z High-Z
W8 ((Output) VZT— ______ Jhgns i _{:1$ o2 J _{:..2..:}P___ oz . "{:"N"ju JLphee
to
w15/
108 tws | | twn toH toH toH
to ] | I tos tos tos
1015 ViH—  Mask High-Z High-Z AJfL \ High-Z A \
TS o SO R =2 e WA Ve fr v
trrs| | tFRH tres| | treH tres| | troH tres| | treH

DSF (Input) V' K\f %KXXXXXX OO0 OOOXXX

XAX
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NEC

1PD482444, 482445

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

Hyper Page Mode Read Modify Lower Byte Write Cycle (Extended data output: PD482445, 482445L)/
Hyper Page Mode Read Modify Lower Byte Block Write Cycle (Extended data output: uPD482445, 482445L)

trasP tRP
— ViH— y /Y
RAS (Input) , _ \‘ ,/ \
tRsH
tHPRWC tHPRWC tore)
treo tcp tcp tHcas tcen
— ViH— \ fesH / 3 " X
CAS (Input) ,, _ v -/ N 4 N / \
7
trRAD tHcas tHcas tRAL
tasr | | traH tasc | | tcaH tasc| | toan tasc| | tcaH
ViH— / \ / \ /
Address (Input) ViL— oW | COL."" 7KXXXX I COL."2" ) XX(COL."N"
l—-—- tMcH
twes | |twsH tMes 1
MRH
i e O
- ViH— 3
UWE (Input) ViL—
tawp t:*w.L tawp towL tawp towl
BS | [tweH trc tcwp twe| | [tRcs tcwp twp tRecs tcwp tRWL
ent—ao- <——| '-l—> twp
. ViH— y WPB p | h' !
LWE (Input) ViL— D; select S; S( 72 X
trRwD
trac tacp tace
taa tAa| tan toen
[foEA] foEA| ToEA
o ViH— 7 Y / \ / \ /
DT/OE (Input) ,, _ { / \ \( N / \( \
tcad |toep ltcac  [toep fcad |toep
tous | | towx toez toez toez
VoH— High-Z C R l:" l"_ R High-Z
(Output) o, _ === - Ath {jS‘_ o AN
wo
to
w7/ J tRAC
100 taa
to tws| |TwH ToeA
107 v —
H= _# Mask §____. doL
(Input) ViL— {( data ;}
toez foEz foez
w8 Von— High-Z {4y _High-Z woyn High-Z g High-Z
Output) |, '===== === = = 1" === == 2" pmmmm - (= N' = emm e
> { utpuy 2! L) 2! L)
w15/
108
to V= .. -__H_ig_h;z___.____m___.“_igh?m_ml*lg_h:z VVVV‘V"
st (nput ' ‘A‘A‘A‘A A’A‘A‘
trrs| |tFRH tres| [tron tres| | troH tres| | treH

Vin— Block £ Block 3 [~ Block YV V‘V VVYV V
DSF (Input) , _ K\[(. %m;wﬂte select ;m; write select 2 “ ""
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NEC

1PD482444, 482445

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

[Refresh cycle]

PD482444-60 uPD482444-70
uPD482445-70

PD482445-60 i iti
Parameter Symbol | 4 1PD482445L -A70 Unit | Conditions

MIN. MAX. MIN. MAX.

Refresh period tReF 8 8 ms

RAS high to CAS low precharge time trPc 10 10 ns

CAS setup time (for CAS before tesr 5 5 ns

RAS refresh cycle)

CAS hold time (for CAS before RAS tcHr 10 10 ns

refresh cycle)

OE to RAS inactive setup time toes 0 0 ns

SC setup time from RAS tsrs 10 10 ns | Notes1,2,3
SC hold time from RAS tsru 10 10 ns | Note1

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 STOP 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 tsrH 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 transfer cycle) is specified at the rising edge
of SC 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) Splitread 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 tspHr (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
datatransferis 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

RAS (Input) \\//':: \( Jf ) | W

IiC—R: trPC
CAS (Input) \\//':: / )\LL
raess e |~ XO(— mow XOQOOOQOOOQOOOOOOOOOAONXX
5o imouy Vo= /7 ALAATATATATATARATARARRRARRRARANANY
\I/(\g%tt% ‘l’g 155/ (Output) \\//‘;*:: ------------ P g

ose i U7 NN\ LI

Remarks 1. UWE, LWE : Don’t care

2. Becausethe serial access portoperates 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

CAS Before RAS Refresh Cycle (Optional Reset)

RAS (Input) \c”‘
IL—

CAS (Input) \\’/'”‘ \
IL—

WO to W15/

Von—
0
100 1o 1015 ©CUPU) Vo _

DSF (Input) \c::

SC (Input) \\’/'::

| —_
/
AARARARY L

_/ \

Remarks 1. AO to A8, UWE, LWE, DT/OE : Don't care
2. Becausethe serial access portoperates independently of the random access port, there is no need

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

CAS Before RAS Refresh Cycle (STOP Register Set)

trc

tras | tre

SAG ViH— X 4 y
RAS (Input) \ J{ N
ViL— \

trrc
 tosm tcHr
CAS (Input) \\’/':: \L J/

s v 4.~ SOOI oo oo XKRKXOORKRXX QKKK XXKRXKX,
s s 1~ TINURNR [Z77TTTTTTTITTTTTTTTTITT
e %~ TIRRRAN [T77T7TTTTITTTTTTTTTTT7

WO to W15/ Von— High-Z
(Output) ____________________________________________________________________
100 to 1015 VoL—

osewen = ////1//] AFALAAAREARARRRRRARRNANY

tsrs

tsRH
SC (Input) \\’/':: ]‘ \ h

Remarks 1. DT/OE : Don't care
2. Becausethe serial access portoperates independently of the random access port, there is no need

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

CAS Before RAS Refresh Cycle (No Reset)

. [ j/ l
- x—\L j/

wwe e Vi~ ////11/] ANARALRARARRRRRRRARRRAANY
wewen V= /////1/] ANALALAARARRARARRRRRRAANY

ose wow) Vo= ///1// /] ANATALEARARRARARRRRARAANY

Remarks 1. A0 to A8, DT/OE : Don’t care
2. Becausethe serial access portoperates 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

Hidden Refresh Cycle (uPD482444)

trc trc
tras | tep tras trp
JE— ViH - \ F y X
RAS (Input) , _ Sr ] 72 \
tcrp
torp trep tRsH fos tcHr topn
— ViH — b f 3
CAS (Input) , _ j Sr 72 \
traD tRaL
tasr | tRAH tasc || tcan
ViH— 3 4
Address (Input) ;. _ XX>£;W 7§<X>§( coL.
tres tweH
—_ Vin— A 3
e wew '~ /// /11 ]7 AN
twrz
tres tweH twez |
|
— Vi — A
wewen o ////111] AN
twrz
tpHs tDHH twez
toes
_ — r A r
DT/OE (Input) \\/,':_ w \\ \\\\\ /
taac torr
taa
tcac toez
toEa
WO to W15/ VoH — High-Z 2 A High-Z
1000 1015 (OUtPUt) yj _ == === === b===m=mmmmmmmamm o -3( DATA OUT 72. ..........
trrs trRH trrs trRH

ViH —
DSF (Input) Vil — ;Sr

N

I
\
Reset select 7

ViH —
SC(Input) , _ _/_\—/_\

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

When DSF is low level : Reset select = Optional Reset

tsrs

M\

tsrH

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

Hidden Refresh Cycle (Extended data output: 1:PD482445, 482445L)

trc trc
tras _tep tras trP
=— Vin— \ Fl s X
RAS (Input) ;, _ Sr | Sr 72 \
tcrp
trep tRsH tcHr topn
tore I‘_’ tHeas
_ Vik— \ s \|
CAS (Input) , _ j S( 72 \
traD tRaL
tasr | tRaH tasc || tcaH
ViH— 3 4
Address (Input) - _ XX>£;W 7§<X>§( coL.
tres tweH
— ViH— A 3
owe i v~ /////1/7 AN
twez
twez
tres tweH
—_— ViH— A
wewen wZ /////1/7 AN
twez
tons || toHH twez
toes
[ ViH— r X r
DT/OE (Input) , _ { { / \\ \\\\\ ] t
les| TOFR
thac torc
taa
tcac toez
toEa
WO to W15/ VoH— High-Z r \ High-Z
10010 1015 (OUtPUD) ;5 _ ========qF=======-------m--m _Zr DATA OUT 72. ..........
trrs trRH | tFRs trRH |
ViH— vVVVVVVVV
osF e v \Y /WW XRXAXARX
tsrs tsrH

ViH—
SC (Input) ViL— / \ / \ /_ \

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

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

[Register set cycle]

PD482444-60 uPD482444-70
uPD482445-70

PD482445-60 i iti
Parameter Symbol | # 1PD482445L -A70 Unit | Condition

MIN. MAX. MIN. MAX.

RAS high to CAS low precharge time trPc 10 10 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 12 12 ns

Note twcs >twcs (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.
trwp > trRwp (MIN.), tcwp > tcwp (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)

RAS (Input)

— Vi
CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/
10010 1015 (INput)

ViH —
DSF (inpu) v~ /' /' /

ViH —
ViL—

—\( tras = 7} trp !\_
¥ | -

XXXX:;DWM 2) twes twen

Ll Vﬂmm W;H,U%U%U%UWVAV
‘ N ) LI

ATAEAH1AREARRRARRRRRRRRRRRRRANY

tps

ton

DATA IN

RXXXXXXKXRRRAXXA

tFRs

tFRH

tFcs

trcH

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Refresh address (RAS only refresh)

Registor select kQNQNNQNQNA

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 portoperates 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

Register Set Cycle (Upper Byte Early Write)

tre
tras trp

_ Ve —\ s Y
RAS (Input) y;, _ \ / \
tesk tcrp

tcrp trcD tRsH topn
tcas, tHoasNote !

_ Vin — 7 \ / Y
CAS (Input) ;' _ / \( 7[ \

tasr| | tran

’<»
Address (Input) \\//I:: mRowNotez ><><><X><XXXX
wEwe V- /77 || NN ,///////////////ﬁ///////

__ Vin — 7 ! 7 Y
LWE (Input) . _ {{/ \f{/ \555555

toHs tDHH

oT0E (ot '~ [/ AANANL111LARLRRERARRRRRRRRRRRRANY

s ton
Cotaicrs (7 i omman KXKRKXKRAXXKAXXIARAXX
tFRs 1FRH trcs troH |

osr tnewt v~ /// [ K Reoser st KX XXX KXXRIRNKXXXXKXKXKX

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1. W0 to W7/100 to 107 : 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. Becausethe serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.

85



NEC

1PD482444, 482445

Register Set Cycle (Lower Byte Early Write)

tre
tras trP

-\ 4 \

—_— ViH—
RAS (Input) Vi — X( 72 | U

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W7/

e/ \ /

Vi = f Note 2!
ViL— | ROW

tesH tcre
fcrp treD trsH tepn
tcas, tHcasNote !

g

l——— tMcH

twes | [tweH
tmes tMRH

v/ N/// RN

twes tweH
twes | |twsH twp

/7N I\ LI T

1oHs toHH

EY/Z8N AN 111111111 RERERRRRRRRRRRRRRRANY

tbs toH

W oy Y™ E AXXXXRXRXXXXXAXKXXX

osF tnew) v~ /// \LL K Peastersoect RXXXKXXRXKIKXXIXKXKXXX

tFRs tFRH trcs treH |

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1.
2.

3.

86

W8 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, SE, SIO pins in this cycle.



NEC

1PD482444, 482445

Register Set Cycle (Late Write)

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

D_T/(f(lnput)

WO to W15/
100 to 1015 (InPut)

Vi — 7
DSF (Input) y, _ {{2

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

-\

tre
tras trP
!\_
tesH tcrr
tcrp treo tRsH teen
toas, tHoasNote !

_/

tasr
ot ]|

traH

g

A b

/2 N R N/ /111110
T T
v ~ CTRTTTTRTRTRTTR
T OH OO0 ST KoL OOV

Notes 1. tcas for the uPD482444

tHeas for the pPD482445, 4824451

\Z)Jﬁ Resiser se'e°f$<\\\\\\\\\\\\\\\\\\\\\\

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 portoperates 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

Register Set Cycle (Upper Byte Late Write)

tre
tras tRP
— Vie— ¥ / 3
RAS (Input) , _ \( 72 \
tosH torpP
1crp treD trRsH tcen
tcas, tHoasNte !
= ViH— ¥ \ y \
CAS (Input) y, _ / \( 7] N
tasrl | tRaH
ViH— \
TRwL !
twes tweH towL
twp
__ ViH — 7 Y \
OWE o) v~ [/ N\ 77777000000000044
tMcH
twes tweH tmcs
tMRH
— N \ 7 3
LWE (Input) \\/,'E_ {{ / \ 7 g}}}é}t
toHs toeH
— ViH— '
DT/OE (Input) ViL—
tos toH |
W8 to W15/ ViH—
108 to 1015 (INPU) y, DATA IN
tFRs tFRH trcs trcH

DSF (Input)

TSN/, =i (WA

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1.
2.
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WO to W7/100 to 107 : Don’t care
When DSF is high level : Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select

. Becausethe 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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Register Set Cycle (Lower Byte Late Write)

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W7/

100 to 107 (INPUD)

DSF (Input)

tre
tras trP
Vin— \ / 3
VIL - \( 72 \
tcsH tcre
tcrp treco trRsH topn
fcas, thoaghote 1
ViH— 4 4 Y
ViL— / x Z \
tasr | | tRAH

XXXXXRXIRRXIKAXA

tmcH

[/ - ’\\\\\\\\\’Xt - LT
77/ | ﬂ\\\t\\\\\\\\\\\\\\\\\

Notes 1. tcas for the uPD482444

tHeas for the pPD482445, 4824451

\Z)Jﬁ Rogiter sele $<\\\\\\\\\\\\\\\\\\

2. Refresh address (RAS only refresh)

Remarks 1.
2.

W8 to W15/108 to 1015 :
When DSF is high level : Register select = Color Register Select
When DSF is low level
Because the serial access port operates independently of the random access port, there is no need

Don’t care

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

. Register select = Write Mask Register Select
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[Data transfer cycle]

uPD482444-70
uPD482444-60 LPD482445-70
Parameter Symbol | #PD482445-60 UPD4824451 -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 tPD 0 20 0 20 ns
QSF
Propagation delay time from RAS to traD 0 80 0 95 ns
QSF
Propagation delay time from CAS to tcap 0 60 0 65 ns
QSF
Propagation delay time from DT/OE tbap 0 30 0 30 ns
to QSF
Propagation delay time from RAS tbar 0 40 0 40 ns
high to QSF
Serial input enable time from RAS tszH 40 40 ns
SC precharge time tscL 5 5 ns
SC pulse width tscH 5 5 ns
DT high pulse width tore 20 20 ns
DT low setup time toLs 0 0 ns
Serial output hold time after SC high tsoH 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 tsrs 10 10 ns | Notes1,2,3
DT low hold time after RAS low tRDH 55 60 ns Note 4
DT low hold time after RAS low tRDHS 15 15 ns Note 4
DT low hold time after CAS low tcoH 20 20 ns Note 4
DT low hold time after address tabD 25 25 ns Note 4
SC low hold time after DT high tspH 60 60 ns Note 4
SC low hold time after DT high tsDHR 60 60 ns | Notes 2, 4
SC high to CAS low tssc 10 10 ns | Notes2, 3,4
SC high to DT high tsop 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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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 STOP 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 tsrH will not be specified.

. 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 transfer cycle) is specified at the rising edge
of SC 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) Splitread 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 tspHr (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
datatransferis 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/OE edge inputs : troH, tcoH, tabp, tDTR
» For SC inputs : tspbp, tspH
(2) Self control: Satisfy the following specification.
« For DT/OE edge inputs : troHs
» For SC inputs . tssc, tsbHR
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Read Data Transfer Cycle (SC Active)

— _/ t tA T t o | -
owE e \= [/ ANAAHLAARRARAREARAARARRRRRRRARANY
CWE () {12 ZZ/’MBS - JAAALANAAARRRARANRRRRRNRRRAANY
o “\ I T
oF (o) {11 w tFRHl////////////// L1100

SC (Input) \\’/'::

N\

tscc

tspbb

tsoH

/71":;;;"1 tscL —\

tsca

tsoH

S100 to SI015 (Qutput) \\//ZT B

n-2

tsca
xgl n-1

N

m

trD

toap

New data output start

QSF (Output) ‘\’/2*:

A

Note tcas for the uPD482444

tHeas for the pPD482445, 4824451
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Read Data Transfer Cycle (SC Inactive)

tre
tras trP
_ _ \ 4 \
RAS (Input) \\//': - N / | W
tesH tcrr
tcrp treo tRsH teen
tcas, tHoagNote
R _ 4 \ 3 Y
CAS (Input) \\’/': - / N 4 \
LA_S»R tRAH tasc tcan
ViH— ¢ / vVVVVVVVVVVV
Address (Inpu) y, XXXX ROw $<X>< coL QOOOOXXXXXX
twes tweH

UWE (Input) \\’/'::

SRNNNNN\N

IAL11LARRARRRRRRRRRRRRANY

twes tweH

IA1A1ALAARRRRRRRRRRRRANY

e ViH— 4 3 \
CWE () 7' ARRARANY
toLs troHS | totp
e Vii— \ § \ f
DT/OE (Input) ViL— ! JZ
WO to W15/ Vor — High-Z
10010 1015 (QUPUD o _ === === 77T T
) trRs tFRH .

AARARARRARRRRRRRANY

DSF (Input) V1"~ w l/////////

LTI T

oF ViH—

SE (Input) ViL— L
tspbHR
trap
tssc tcap
) tscL tscH tbap tscH
— 4 \
SC (Input) \\’/': - \ YV \
tsca tsca
SI00 Von —
to SIO15 (Output) VoL — n-1 n m
New data output start
trD toar
— ' 7
QSF (Output) ‘\’/‘;*1 - ){r )(r

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451
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Read Data Transfer Cycle (Serial Write — Serial Read Switching)

tre
tras trp
RAS (Input) \\’,':: N ;/ \ __
tcrp treD et tRsH 1CF;ZPN
tcas, tHoagNote
CAS (Input) \\//':: ]l )\ }/t )\_
__ tasm traAH | tasc tcan
Address (Input) V"~ X* ROW m coL. ‘XXX‘X‘X’X’X‘X‘I‘I‘X
. twes || tweH .
o e '~ 777 1 (IALALIULULUIUUULUUUR A RRRRRRRRY
. twes || tweH .
e = 777 1] (ERUALIULULUIUIUUUUR A RRRRRRRR Y
toLs trRoHS ) toTp
omo et 1T \\Y / ANRARARRARRRRRRRAANY
o 1 (Outpt) VT e SCEEEEEEEEE EEPEEEEE A b
tFRs tFRH
ose et 12 \\\ LI T
SE (Input) \\//':: L
. tspHR
tssc tcap
. TscL tsch | toap tscH |
SC (Input) \\’/':: \‘ / L\ 7 L\
| tsiz
o 7 e (KRR R XXX RRIXRRY - -
Slt(go tsca
SIO15
(Output) \\//ZH B e e m
trD tbar New data output start
QSF (Output) V>~ )ﬂi X

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451

94



NEC 1PD482444, 482445

[MEMO]
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Split Read Data Transfer Cycle

- _/ = . /
owe impwy \7= [/ ] == ALLALALARRARAARARARERARRARRRRRANANY
e o 12 [/ —r ALLALALARRARAREARARERERRARRRRRRAANY
570 tnpuy Y2 N\ LI
osr inewy V2 //f ALAALALARRARAREARARRARARARRRRRRNANY
SE (o) T L

(Output) \\//ZT: DATA OUT

4 i (X; 4 i (X) / /
j@ DATA OUT DATA OUT ¥ DATA OUT mi DATA;J’KXX

trD

QSF (Output) V"~ >§

A
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Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Do not perform the following two serial read/write 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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Write Data Transfer Cycle

tre

tras trP
RAS (Input) \\//':: \ )/ \
tcrp tosh
e toAst,RtsHHoAsNme
C%(Input) \\//':: 7‘ fepn ‘\( }/
task || tRaH tasc tean
pas (o) 1~ OXXOCH_ o }L<X>< cor KXXXKXRXXXXXXXXXKKXX
twes | | tweH
owewen = \\\N || L///1T1 11T 71T T T
twes | | tweH

wewn oo \N\NN || ////11 1T T

tols | | tRoHs

sweswen \im N\\\N | /L7111 7171777777777

E twH
\l/(\g%tt%\llgfs/ (Input) \\//I: - szaskdeﬂa: ><X><XXXXXXXXXX

trRs tFRH
ssewe Vo= N\N\N || L///LTTT 1T 17T 7777
SE (Input) \\//':: L

tsDHR
tcap
tsrs trap

tscH

tscL tscH |
Vin—
SC (Input) |, "~ \‘ / \ / \
s tsin tsis tsiH
SI00 v ] Y
to  (Input) V'”: DATAIN | DATAIN
SIO15 " 4

- '4 4
QSF (Output) ‘\’/‘;*1 - x )g‘

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451
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Write Data Transfer Cycle (Serial Read — Serial Write Switching)

RAS (Input) Vil —

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/

100 to 1015 (MPut)

DSF (Input)

S_E(Input)

SC (Input)

SIO0
to
SIO15

(Output)

QSF (Output)

- —1 T S — |

v~ QOKKK MROV; ;“@( - COLfCAH YOXXXKXXXXXKXXXX
W W‘m MBH,////// L1
W W:WBS MBH////// Ll
W th ‘:S////// L1
XX RRRXXXXXXXXX
W W(tm tFRH////// L1
WD - A — LOOXXXXXX 3333
o 0 T sz
Vo A A

Note tcas for the uPD482444
tHcas for the uPD482445, 4824451
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Split Write Data Transfer Cycle

tre

tras trP

— V= N\ — \
RAS (Input) "'~ N / \

tcrp tcsH

treo tRsH
tcas, THoagNote 1

prappey ViH— 4 1 b /
CAS (Input) ViL— / CPN \‘ ;

tasr traH | tasc tcan

QUXIXKXXKIX

Address (Input) \\//':: ZXXX><E ROW $<X>‘ : ] ‘X‘X‘X’X‘X‘X‘ ‘X‘X

twes || tweH

wewen = NN\ || /777111111 T

twes | | twsH

wewen = NN\ || /7111111777

tois | | tRoHS

oo V- NNNN | /L7111 11T 17T

tws twH
ot ey Y= XXX vase o= JOOOROOOOOOOOOOOOXKNXX
trRs tFRH

osewet /77 T NANMANNMANVANNA NNV

SE (Input) \\//':: L
Note 2
tsRs tspHR
tscc
tscH , . tscL tscH tscL tscH . 1scL tscH tscL
Vii— 4 Js / JK
SC (Input) VIE— ﬂ&_iz (_izl_%&_iz §_72{_\_
tsis ts Isis tsn s tsH _lsis tsm 1sis tsH
Slt(o)O tsca | tsca | tsca | tsca |
1soH tsoH tsoH 1soH tsoH
SI015 e ]
(Output) \\//Z':: DATA OUT DATA OUT DATA OUT DATA OUT DATA(;FM
tPD tPD
-
QSF (Output) YoH~ );l ){
P VoL— A
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Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 4824451
2. Do not perform the following two serial read/write 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)

101



NEC 1PD482444, 482445

[Serial read, write cycle]

uPD482444-70
uPD482444-60 LPD482445-70
Parameter Symbol | #PD482445-60 UPD4824451 -A70 Unit | Condition

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 from SC to tPD 0 20 0 20 ns
QSF
SC precharge time tscL 5 5 ns
SE precharge time tsep 5 5 ns
SC 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 tsen 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 tsoH 3 5 ns
Output disable time from SE high tsez 0 15 0 15 ns Note
SE low to serial output setup delay tsoo 3 5 ns
time

Note tsez, toez, twez, torr, torr, and torc define the time when the output achieves the condition of high impedance
and is not referenced to Vou or VoL.
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Serial Read Cycle

) tsep ) tsee .
o ViH—
SE (Input) Vil— _/L_Sk( JZ‘L tsez
I
tscc tsccNote 1 tscoNote 2
tscH L tscL , tscH o Isa tscH L tscL
_ / )‘ '
SC (Input) \\//I:— / L—{_gl—suﬁ_ﬂt
tsea tsca tsca
LS@ tsoH tsoH
Slt(o)O Output Von— ___ l-llg_h;Z_ — e £/l Last address 3 r Starting address 3 - DATA e
(Output) VoL— XA\ X DATA OUT 7E> >< <Zr DATA OUT 7E> >< <§; OUT 7E> >
SIO15
tPD
— 'a
QSF (Output) "~ )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, DT/OE, WI/O, DSF pins in this cycle.

Serial Write Cycle

tscc tsccNote 1 tscoNote 2
tscH o tscL tscH L tscL tscH o IscL
— A
SC (Input) V"~ / / / /
tses| [tseH tses LS_EH" tses| |tseH tses| |tseH
v 2 N 7 RN\
tsis| | tsH tsis| | tsH tsis| | tsH
SIO0
VoH — vVVVVVVV Last address YVVVVVV Starting address V'V
sios P Vo - XXOXXKA St XXX S FXX
trD
— s
QSF (Output) V"~ )g(

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.
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5. Package Drawings

64 PIN PLASTIC SHRINK SOP (525 mil)

1/

detail of lead end

A
@
A H
o) I
| |
3 :
M—— L _______ ==
L
D
P64GW-80-525A-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.10
mm (0.004 inch) of its true position (T.P.) at A 26.30 MAX. 1.036 MAX.
maximum material condition. B 0.75 MAX. 0.030 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
D 0.35%0.05 0.014 75003
E 0.15%0.05 0.006%0.002
F 2.3 MAX. 0.091 MAX.
G 2.0 0.079
H 13.8%0.3 0.543 *39L3
I 11.8%0.1 0.465 3005
] 1.0+0.2 0.039 *300%
K 0.20%003 0.008 *:00%
L 0.5%0.2 0.020 *$9%8
M 0.10 0.004
N 0.10 0.004
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[MEMO]
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6. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD482444, 482445 and 482445L.

Types of Surface Mount Device

uPD482444GW : 64-Pin Plastic Shrink SOP (525 mil)
1PD482445GW : 64-Pin Plastic Shrink SOP (525 mil)
1PDA482445L GW-A : 64-Pin Plastic Shrink SOP (525 mil)
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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.

(@ 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, 1/O 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. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to 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, customer 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
acustomer 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 before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio 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 in “ 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 NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.

M4 94.11
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