DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1PD482444, 482445

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

Description

The uPD482444 and uPD482445 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 puPD482445 is provided with the hyper page mode, an improved version of the fast page mode of the
1PD482444. The random access port can input and output data bym 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)

1PD482444
uPD482444-60 uPD482444-70
RAS access time 60 ns(MAX.) 70 ns(MAX.)
Fast page mode cycle time 35 ns(MIN.) 40 ns(MIN.)
* 1PD482445
PDA82445-60 uPD482445-70
H ” ((PD482445L-A70
RAS access time 60 ns(MAX.) 70 ns(MAX.)
Hyper page mode cycle time 30 ns(MIN.) 35 ns(MIN.)

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

512 refresh cycles /8 ms
» CAS before RAS refresh, RAS only refresh, Hidden refresh
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® Serial access port (512 words x 16 bits organization)

* + Serial read/write cycle time
uPD482444-60 uPD482444-70
uPD482445-60 UPD482445-70, 482445L-A70
20 ns(MIN.) 22 ns(MIN.)

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

* Ordering Information

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

HPD482444GW-60 60 64-pin plastic shrink 5VE10% Fast page mode
UPD482444GW-70 70 SOP (525 mil)
1PD482445GW-60 60 64-pin plastic shrink 5VE10% Hyper page mode
1(PD482445GW-70 70 SOP (525 mil)
1PD482445L.GW-A70 70 33vV+03V
1UPD482445G5-60-7JG 60 70-pin plastic TSOP (lI) 5V+10 %
UPD482445G5-70-7JG 70 (400 mil) (Normal bent)
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Pin Configurations (Marking Side)

64-Pin Plastic Shrink SOP (525 mil)

1 PD482444GW
1 PD482445GW
1 PD482445LGW
Vec O—— 1 \/ 64 [=—0SC
DT/OEO—= 2 O 63 [=—OSE
GNDO— 3 62 F—OGND
SIO0 O=—=1 4 61 [«—0SIO15
WO/IO0 O=—~ 5 60 [=—=0OW15/I015
SIO1 O=+—>] 6 59 [=—=0SI|014
W1/I01 O=—m 7 58 [+~—=0OW14/I014
VecO—1 8 57 —0Vcc
SI020=—+19 56 [=—=0SIO13
W2/102 O=—> 10 55 f+—=0O W13/I013
SIO3 0=—] 11 54 [+—=0O SI0O12
W3/I0O3 O=—] 12 53 f+—=0O W12/1012
GNDO—1 13 52 —OGND
SIO4 O=—1 14 51 [«—=0O SIO11
W4/|04 O=+— 15 50 [=—=O W11/1011
SIO5 O=— 16 49 [+~—=0 SIO10
W5/105 C=— 17 48 [+—=0 W10/I010
Vec O— 18 47 —O0Vee
SI06 O=—+ 19 46 [=—0 SIO9
W6/106 O=—= 20 45 [=—=0O W9/I09
SIO7 O=—n] 21 44 =—0 SIO8
W7/107 O=—] 22 43 [+=—=0O W8/I08
GNDO— 23 42 —OGND
LWEO—— 24 41 [=—ODSF
UWEO——= 25 40 ——ONC
RAS O— 26 39 =—0OCAS
ABO— 27 38 —=0QSF
A70— 28 37 =—C0A0
ABO—= 29 36 =—O0A1
A50—={ 30 O 35 [«~—O0A2
A4 O0— 31 34 —0A3
Vec 0— 32 33 [——OGND
AQ to A8 : Address inputs
WO to W15/I00 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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70-Pin Plastic TSOP (Il) (400 mil) (Normal Bent)

1 PD482445G5-7JG

VeeO—— 1 \-/ 70 =—0OSC
DT/OE0—=] 2 O 69 [=—OSE
GNDO—] 3 68 ——O0GND
SIO0 C=—=] 4 67 J«—=0SIO15
WO0/I00 O~—»] 5 66 |=—=0 W15/l015
SIO1 0~—=1 6 65 |~—=0slO14
W1/I01 O~—n] 7 64 —=0W14/1014
VeceO— 8 63 —90 Vcc
SI020=—= 9 62 |=—=0SI013
W2/I02 0=—>] 10 61 J«—0W13/1013
SIO3 O=—=] 11 60 [=—=0SIO12
W3/I03 0=—>] 12 59 |«—=0 W12/1012
GNDOo—] 13 58 ——OGND
SI04 0= 14 57 |=—=0 SIO11
W4/104 O=—>] 15 56 |=—=0W11/1011
SIO5 0=—=] 16 55 |«—0 SIO10
NCo——] 17 54 ——ONC
NC o——] 19 52 ——ONC
W5/I05 O=—r>] 20 51 |~—=0 W10/1010
Vec 0—— 21 50 —0O Vee
SI06 Oe—=] 22 49 |~—=0 SI09
W6/I06 0=—->] 23 48 |=—=0 W9/109
SIO7 O=—>] 24 47 |~—=0 SI08
W7/107 C=—a 25 46 |=~—=0 W8/108
GNDo——] 26 45 ——O0 GND
LWEo—=] 27 44 |«—ODSF
UWE o—{ 28 43 |—-onNc
RASO——+| 29 42 l«—o0CAS
A8 O0—= 30 41 —=oQsF
A7 0—=] 31 40 [«—o0 A0
ABo— = 32 39 |l«—0 A1
A5 0—=] 33 38 [~—o0A2
A4O—=] 34 O 37 [~—0A3
Vec O— 35 36 —O0GND

A0 to A8 : Address inputs

WO to W15/100 to 1015 : Mask data selects/Data inputs and outputs
SIO0 to SI015 . Serial data inputs and outputs
RAS : Row address strobe

CAS : Column address strobe

DT/OE : Data transfer/QOutput 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 WO 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 (AO 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 datatransfer cycle, 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 WS) 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 signhals 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 sighal 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-bitdata bus and are used for inputting and outputting
(Mask data selects/ Output | data. (100 to 1015).
Data inputs, outputs) Function as the mask data input pins (WO 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 SIOO0 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 | This is 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 |HI|L L ::;; Upper byte mask write cycleNote 1
H H H|L]|L L 2 | Lower byte mask write cycleNote 1
H H L|L|L H g Block mask write cycleNote 1
H H L |HI|L H E Upper byte block mask write cycleNote 1
H H H|L]|L H Lower byte block mask write cycleNote 1
H H H H H H Color register set cycle
H H H H H L Write mask register set cycle
H L H H L X :% Single read data transfer cycle
H L H H H X .g 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 6 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 ;“:-J 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 toHH (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 (uPD482445, 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) ~ =====m======~ <

(

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
output).

part: Extended data

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 W7/100 to 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 in the upper byte (or lower byte) and the data of the unselected lower byte (or upper byte) will be ignored.

In the same write cycle, by inputting a low 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 set the output to high impedance at this time, keep DT/OE at high
level until UWE and LWE are input.

2.3 Read Modify Write Cycle

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

To execute this cycle, delay UWE and LWE from the late write cycle by trwp (MIN.), tcwp (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 toeo (MIN.) from the rising edge of DT/OE.

2.4 Fast Page Mode Cycle (2PD482444)

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 (uPD482445, 482445L)

The uPD482445 and uPD482445L 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 - 10 = 128 bits or 8-column x 8 - O = 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 WO to W15/100 to 1015 to which the data selected for column will
be input (The following table shows the 1st to 8th columns specified by A0, A1, and A2 and the corresponding W/
10 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”.
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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 (hnew 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)
Selected 8 agg lgr:rr;ell-s\gg;%?r?g Column Selected 8 ar?c;) lgr:r?eégg;?i?r?g Column

Columns W/IO Pin Sg;?:t Writing Columns W/IO Pin Sg;?:t Writing
A2 |A1|A0| IO A2|A1|A0| IO
1st column 0|0]| 0] 100 1 Yes 1st column 0|0|0] 108 1 Yes
0 No 0 No
2nd column |0 [0 | 1 | IO1 1 Yes 2nd column |0 [0 | 1 | 109 1 Yes
0 No 0 No
3rd column 0|1]0] 102 1 Yes 3rd column 0| 1(|0]I1010 1 Yes
0 No 0 No
4th column o|1]1] 108 1 Yes 4th column o|1[1]I1011 1 Yes
0 No 0 No
5th column 10| 0| 104 1 Yes 5th column 110]0(lO12 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 1110 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
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Figure 2-2. Memory Cell Range That Can be Written in Block Write Cycle
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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,
D_T/ﬁ, M, 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
datatransfercycle, are called mask write cycles. In the 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 old 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 (WE controls the upper byte (W8 to W15/108
to 1015) and LWE controls the lower byte (WO to W7/100 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 (m 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 R_AS, setting CAS to high
level, and keeping CAS at high level while RAS is low level, the memory cells on the specified row address (512
x 16 bits) can be refreshed. Atthis time, refresh is executed, W0 to W15/100 to 1015 pins are kept at 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 AO 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
o Data Transfer Type Transfer
CAS|DT/OE |UWE, LWE [DSF Transfer Source L
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 AO to A8 at the falling edge of RAS, the memory cells (512 words x 16 bits)

of the transfer source of the random access port can be selected. The address data input to AO to A8 at
the falling edge of CAS will be latched as the TAP register data. Refer to 3.4 TAP Register.

(b) Execution of Single Read Data Transfer Cycle
To execute the data transfer cycle, set the single read data transfer cycle and then input a high level to DT/
OE and RAS.
When SC is active (edge control), data transfer will be executed at the rising edge of DT/OE. When SC
is inactive (self control), it will be executed at the rising edge of RAS. At the same time, the serial address
pointer jumps to the start column (TAP) of the next serial read cycle, and the TAP register will be set the
empty state.
After the transfer is completed, the new serial access port data is output after tsca following the rise of the
SC clock that occurs after tson if the SC is active, and after tsoHr 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 ﬁs, 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 AO 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 datal "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 AO to
A7 at the falling edge of CAS is latched as the TAP register data of serial access port. There is no need
to control address data input to A8. Refer to 3.4 TAP Register.

(b) Execution of Split Read Data Transfer Cycle
To execute this cycle, set the split read data transfer cycle and then input the high level to RAS. Data will
be transferred atthe rising edge of RAS. Datais transferred from the random access portto the 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’/O_E, 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 | | I% |

TAP data 1

Serial write start

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

Random Access Port Random Access Port

Transfer
destination TAP register TAP register
TAP data 2 "Empty"
Serial Access Port | %l | Serial Access Por1| ‘ | | |
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, SIO0 to SIO15 pins become high impedance. But the 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 (tseH) 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. But the operations of serial address pointer
will be continued while the SC clock is being input even though writing has been prohibited from SE pin.
These functions enable writing-jumps (intermittent writing) to be performed. The masked data is kept as
the old data.

3.3.3 QSF Pin Output

QSF pin determines whether the serial address pointer is at the upper column side (addresses 256 to 511) or
the lower column side (addresses 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 AO to A8 (A0 to A7: Splitdata 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. Referto 3.6 Binary Boundary Jump
Function.

3.5 STOP Register

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

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

3.5.1 Setting of STOP Register
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

D.iVi_ Bit Jump Source Bit Column (Decimal Number)

A7 | A6 | A5 | A4 |A3 10 A0| sion Width

255
111 (111 1 1/2 256

511

127, 255
o111 1 1/4 128

383, 511

63, 127, 191, 255
o|0 |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

0o|jo0|0 |1 1 1/16 | 32

0(0|0]|O 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 registerisin 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 column to 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......cccce..... 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 Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po 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 Vce 4.5 5.0 55 \
High level input voltage VH 24 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 Vn=0Vio 55V, -10 +10 | WA
Other inputs are 0 V
Output leakage current loL W/IO, SIO, QSF are inactive, | —10 +10 | uA
Vour=0V1to 55V
Random access port Vor (R) lon (R) = =1.0mA 2.4 \
high level output voltage
Random access port VoL (R) loL (R) = 2.1mA 04 \
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 Ci | RAS, CAS, UWE, LWE, DT/OE, DSF, SE, SC 8 pF
Ci A0 to A8 5
Input/Output Capacitance Cio W/IO (0 to 15), SIO (0 to 15) 7 pF
Output Gapacitance Co QSF 7 pF
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

Serial 1PD482444-60 1PD482444-70
Random Access Port Access Port Symbol uPD482445-60 uPD482445-70 Unit | Conditions
Standby | Active MIN. MAX. MIN. MAX.
Random Read/Write Cycle O loct 110 95 mA
RAS, CAS cycle,
tre = tre (MIN.), lo = OmA O | leer 130 110
Standby O leca 10 10 | mA | Note2
RAS = CAS = Vn,
Dour = high impedance O Iccs 50 45 mA [ Note 2
RAS only refresh cycle O locs 100 85 mA | Note 3
RAS cycle, CAS = Vi,
tre = tro (MIN.) O lccs 140 120
Fast/Hyper page mode cycle O lcca 120 105 | mA |Notes 4,5
RAS = Vi, CAS cycle,
trc = trc (MIN.) of thec = tirc (MIN.) O | lecro 150 130
CAS before RAS refresh cycle O lccs 100 95 mA
trc = trc (MIN.)
O lcct1 130 120
Data transfer cycle o) lccs 120 105 mA
trc = trc (MIN.)
O lcct2 150 130
Color/Mask write register set cycle ) lecis 20 80 mA
tre = trc (MIN.)
O lccta 120 105
Block write cycle o loots 110 100 | mA
trc = trc (MIN.)
O lccte 140 125
Fast/Hyper page mode block write cycle e} lcot7 135 120 mA
trc = trc (MIN.) or trrc = trc (MIN.)
O lccts 155 135 Notes 4, 5

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.

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

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

Value when the address in trc one cycle is changed once when uPD482444 trc = trc (MIN.).
Value when the address in tHrc one cycle is changed once when uPD482445 turc = tHpc (MIN.).
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4.2 1PD482445L (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 Vce -1.0to +4.6 \
Output current lo 20 mA
Power dissipation Po 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 Vce 3.0 3.3 3.6 \
High level input voltage VH 2.0 Vce + 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=0V1io 36V, -5 +5 HA
Other inputs are 0 V

Output leakage current loL W/I0O, SIO, QSF are inactive | -5 +5 HA
Vour=0V 1036V

Random access port Vor (R) lon (R) = =1.0mA 2.4 \
high level output voltage

Random access port VoL (R) loL (R) = 2.0mA 04 \
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 Ci m, m, W, W, ﬁ/ﬁ, DSF, ﬁ, SC 8 pF
Ci A0 to A8 5

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

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

Serial Access Port 1PD482445L-A70
Random Access Port Symbol Unit | Condition
Standby | Active MIN. MAX.
Random Read/Write Cycle o) loct 75 mA
RAS, CAS cycle,
trc = trc (MIN.), lo = OmA O lecz 110
Standby O lcce 7 mA | Note 2
RAS = CAS = Vi,
Dout = high impedance O Iccs 35 mA | Note 2
RAS only refresh cycle O lces 75 mA | Note 3
RAS cycle, CAS = Vi,
tre = tre (MIN.) & lece 110
Hyper page mode cycle @) lcca 85 mA | Note4
RAS = Vi, CAS cycle,
thpe = thre (MIN.) o lecto 120
CAS before RAS refresh cycle O lees 85 mA
trc = trc (MIN.)
O lect1 120
Data transfer cycle O lccs 95 mA
tre = tre (MIN.)
O leciz 130
Color/Mask write register set cycle ®) locts 70 mA
trc = trc (MIN.)
O lecia 105
Block write cycle O lects 90 mA
trc = trc (MIN.)
O lecis 125
Hyper page mode block write cycle O lect7 100 mA | Note 4
thre = tpc (MINL)
O lecis 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 = trc (MIN.).
When the address input is set to Vit or ViL during the tras period.

Value when the address in thrc one cycle is changed once when uPD482445L thpc = tHpc (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 > 3.0 V (uPD482445L), then supplying at least 8 RAS clock cycles. The RAS clock only requires
tre, tras, and trp are satisfied; there is no problem if other signals are in any state.

* Measure at tt = 5 ns
» AC characteristic measuring conditions

(1) Input voltage, timing

ote --30V
ViH Ny = 2.4 e \
20V |
I
Viimax) =08V  ----- |
I
|

tr=5ns tr=5ns

Note 2.4 V: uPD482444, 482445
2.0 V: uPD482445L

(3) Output load conditions

Random Access Port

—e— Vcc
? 1,838 Q
W/10
50 pF _|
c. T 993 Q

34
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(2) Output voltage determined

Vorminy =20V
VoL max) =0.8V
Serial Access Port
—— Vcc
§ 1,838 Q
SIO
30 pF

cL i 993 Q
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[Common] (1/2)

uPD4g2ada-go | M7 DAB2444-70
LPD482445-70

PD482445-60 i iti
Parameter Symbol H UPDA482445L-AT0 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 taa 30 35 ns Note 1
Access time from OE toEa 18 18 ns

RAS precharge time tre 40 50 ns

CAS precharge time tcpn 10 10 ns

(Non page mode)

CAS precharge time tep 10 10 ns

(Fast page/Hyper page mode)

CAS high to RAS low precharge time tcre 10 10 ns

RAS high to CAS low precharge time trpPc 10 10 ns

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

RAS pulse width traspP 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 tHcas 10 100,000 10 100,000 ns

Write command pulse width twp 12 12 ns

RAS hold time trsn 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 tcan 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 torH 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 tran 15 15 ns

DSF setup time from CAS e 0 0 ns

DSF hold time from CAS trow 12 12 ns

35



NEC 1PD482444, 482445

(2/2)
PD482444-60 | M1 Dro2444-70
Parameter Symbol ZPD482445-60 #PD482445-70 Unit Conditions
1P D4824451-A70
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 trep 25 40 30 50 ns Note 1
RAS to column address delay time trAD 15 30 15 35 ns Note 1
Output disable time from RAS high torr 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high torc 0 15 0 15 ns Notes 3, 4
Output disable time from OE high toez 0 15 0 15 ns Notes 3, 4
QOutput disable time from WE UWE low twez 0 15 0 15 ns Notes 3, 4
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 tmcs 0 0 ns
Masked byte write to RAS hold time tMRH 0 0 ns
Masked byte write to CAS hold time tmcH 0 0 ns

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

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

trap (MAX.) and trep (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 > 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 Vo 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 m, 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 (1PD482444)

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

Hyper page mode (1PD482445, 482445L)

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

PD482444-60 | M1 Dro2444-70
Parameter Symbol ZPD482445-60 #PD482445-70 Unit Conditions
1P D4824451-A70
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 tHPc 30 35 ns
Access time from RAS trac 60 70 ns Note 1
Access time from CAS tcac 18 18 ns Note 1
Access time from column address tan 30 35 ns Note 1
Access time from OE toEa 18 18 ns
Access time from CAS trailing edge tace 30 35 ns
OE to RAS inactive setup time toEs 0 0 ns
Read command hold time after RAS high trRRH 0 0 ns Note 2
Read command hold time after CAS high treH 0 0 ns Note 2
Output hold time from CAS tbHe 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
QOutput disable time from UWE, LWE low twez 0 15 0 15 ns Notes 3, 4
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

trap < trap (MAX.) and treo < trep (MAX) trac (MAX.) trac (MAX.)

trap > traD (MAX.) and trcp < treo (MAX.) taa (MAX.) traD + taa (MAX.)

treb > trep (MAXL) tcac (MAX.) treo + tcac (MAX.)

trap (MAX.) and trep (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 2 trap (MAX.) and trep 2 treo (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 Vo 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 m, 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 (1PD482444)

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

Hyper page mode (1PD482445, 482445L)

RAS | CAS |DT/OE |UWE, LWE Remark
torr L—-H L 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/

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

VoH—

100 to 1015 (OutPUt) v

ViH—
DSF (Input) v, — ; ; \(

tre
tras trP
Y\ / Y
\ /] N
tcsH tcrp
tcre trco trsH tcPn
tcas
4 \ s Y
_/ \ / \_
traD trRAL
tasA| | tran | tasc tcan )
¢ /
N N
tRRH
thos tRCH -]
[/ N
tRRH twpz
tros tRCH | 4%‘
4 X
111111111/ N \ /
toHs toHH twpz
twez
/ ALY B
A
trac toez
taa torr
tcac
toEa
High-Z s
------------------- 9---------------------------{( DATA OUT }--

tFrs

tFRH

LI 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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Read Cycle (Extended data output: ;PD482445, 482445L)

RAS (Input)

CAS (Input)

Address (Input) v

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/

ViH—
ViL—

ViH—
ViL—

ViH—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

VoH—

100 to 1015CUtPUY) |,

ViH—
DSF (Input) s, _ ; ; \

tre
tras trP
-\ \
k A
tcsH tcrp
tcrp treD trsH tceN
thHeas
4 \ 4 )
/ N / \
traD trRAL
tasr| | trad | tasc tcan
4 \
. tRRH
tres tron
111111 \f j{
tRRH twez
tres tRoH twez i
4 !
Y, N \ ./
‘,I twrz
toHs toHH twez
/ ALY /
\ i
trac toez
taa torc
tcac torr
toEa
High-Z Vs \
------------------- g—-------------------------1‘ DATA OUT }}---
trrs tFRH

Z

T T 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
trasp tRp
— Vii— 4 b
RAS (Input) \;, _ N / \_
tec trc tRsH tore
tery trco tcas ter tcas tor tcas | teen
— ViH— \ — /— \ — 1
CAS (Input) v — _/ \ /A 4 N JZ \_
traD
tcsH
LA_Sf LR_ﬂ-i tasc tcaH LA_SE tcaH E_ss tcan
ViH— A 3 3 4 ! A
Address (Input) _ ROW coL."1" coL."2" COL."N"
Vi k. X X 1 X
traL trcH
| tres tRRH
I
- _ X
UWE (Input) \\/,':_ // //f \ {
twrz
twez
trcH
tros tRRH [
ViH— / 4 3
LWE (input) V)"~ // // \ /
|
taa taa taa twe
tons| |toHH thor tror twez
+—| toes
— ViH— 2 f
DT/OE (Input) y. _ j “\\\\\\t / \ / \( //
toea toea toea
tcac tcac tcac
toez toez toez
torF torF {oFE
trac
WO to W15/ Vor— High-Z / \ / \ / \
o0 1 1ot Output) \ O T e d e R {DATAOUT"1"}---{ DATAOUT "2 }---{  DATAOUT'N' }---
tFRs| | tFRH

e 4\ V7777TTTTTTTTTTTTTITITITTITTIITITIT]

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.
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Hyper Page Mode Read Cycle (Extended data output: ;PD482445, 482445L)

tre
trasp tRp
ViH— \ Y
RAS (Input) y;; _ N \_
tHrPc tHrPc tRsH tore
tory trco thoas ter thoas tor thoas | teen
— ViH— 3 / \ / \ / b
CAS (Input) . _ _/ N i 7/ N JZ \_
traD
tcsH
Esf Eﬂf tasc tcaH LA_SE tcaH ‘LA§£ tcaH
ViH— 4 / p / \ r
Address (Input) _ ROW COoL."" coL."2" COL."N"
PUb i X K 7 X 1 Xk 7
tRAL treH
| tres tRRH[™"]
I
!
UWE (Input) \c: // //f \
twrz|
twez
tRcH
tros tRRH["™]
ViH— 4 b
LWE (input) 1"~ // /// \ /
1WPZ__>|
taa taa taa
tons| [towH tace thor twez
toes
- Vih— Y
DT/OE (Input) y, _ _/ \\\\\\ / \; / ;
toEa toez| |<—— toez
torc tcac teac toFg
trac 1% toHe torr
WO to W15/ Von— High-Z 4 o 4 o) / R
100 1o 1015 (OUtPU) yo _=====qg====2=Cmmmunn { DATA OUT"1 | DATA OUT "2" ] | DATAOUT'N 7}---
tFrs| | tFRH

DSF (Input) \I"—

i

.J,////////////////////////////////////

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]

PD482444-60 | M Dro2444-70
Parameter Symbol ZPD482445-60 #PD482445-70 Unit Conditions
1P D4824451-A70
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 tHPc 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 M LWE low toen 0 0 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

44

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

the cycle.

trwb 2 trRwp (MIN.), tcwp 2 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.



NEC 1PD482444, 482445

Early Write Cycle/Early Block Write Cycle

tre
tRas treP

tcsH tcre

tcrp) treo tRsH tcen
tcas, tHoasMte

_ Vin— 7 \ s Y
CAS (Input) ;. _ / N !/ ___

traD tRAL
tasr | tran tasc tean

e e 4 XN 7 KOO 2o X RRRRRKRRRRRRXXXXOOO

twes

| twes | | tweH |

N R A\ VITTTTTTTTTITTTT]

twes tweH

 dwes | | twen |

LWE (Input) v — XX*WPB%'%GL&\ L1111/

toHs toHH

oToE (et V.= /[ /] ALALALERRRRRRARRRRRRRRRRRARARRAN
WOto WIS nput) V.~ XX*Mask data m DATA IN/GOL. select ’X‘X‘X‘X‘X‘X’X‘X‘X‘X‘XQX‘X‘X‘XQX

iFRs tFRH Jrcs troH

[T emea XTI TTTTTTTTTITTTTITTTY

ViH—
DSF (Input) v, _ \\ \

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

ol

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.
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Upper Byte Early Write Cycle/Upper Byte Early Block Write Cycle

tre

tras tre

_ Vi Y\ s Y
RAS (Input) v/ /

tcsn tcrp
tcrp trep tRsH tceNn
tcas, tHoasMte

-
N\

traD tRAL
IL_ASﬁ {ran | tasc tean
ViH— / \
Address (Input) v, _ m ROW $<X>“ COL. ; ><X><><><><><><><
twes tweH
twes | | twen t
wp
_ ViH— / \
owe (o .~ YOO wes setecr X\ Y L1117
tmeH
twes | | tweH tmes tmrH

_ Vin— 7 Y 7 Y
CWE (nput) v~ /' /' / \/// AN NN

toHs tDHH

SN/ A RIININ11ENELLLRRRRRRRRRRRRRRANY

tws twH 1bs toH

W (inputy V1"~ XXX Mask data :M DATA IN/COL. select ‘X‘X‘X‘X‘X‘X‘XQX‘X‘X‘X‘X‘X‘X‘X‘X‘X

tFRs tFRH trcs trcH

ose e V-N\Y _/// ><E soswiesses X/ [/ /LTI 1T

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. WO 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. 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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Lower Byte Early Write Cycle/Lower Byte Early Block Write Cycle

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W7/

10010 107 {INPUD

ViH—

ViL—

ViH—

ViL—

ViH—

ViL—

ViH—
ViL—

tre

tras

tcsH

tcre

tReo

tRsH

tcen

teas, tHoas®

trAL

7

twes

tweH

tweH

LT T

toHs

toHH

tws

AN

ALLALAARARRRRRRRRRRRRARANY

twh

1ps

toH

4

ATA IN/COL. select

trRs

tFRH

tres

trcH

XXXXKXAXIXXXX

et

ViH—
DSF (Input) ;, _ ; ; \ 7/ ; ; )J

Block write select

LI

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. W8 to W15/108 to 1015 : Don’t care
2. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA IN.
5. Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Late Write Cycle/Late Block Write Cycle

tre
tras ) tre
— Vin— "\ )( p
RAS (Input) y;, _ \ ) \
tosn tcre
tcrp) treo tRsH teen
tcas, tHoas
— ViH— '4 \ 4 X
CAS (Input) ;, _ / \ )/ \
traD tRAL
tasq | tran tasc toan |
— X 4
000 (D . QRS S NIAAN
tRwL
twes | | twen tres towL
twp
_ Vin— / \ 7 \
o opu) 1!~ XKAWP ot X/ / L
tRWL |
twes | | tweH tres towL
twp
_ Vin— / \ 7 \
e drpun V. XK WPe solec X/ L
toHs toeH
. ViH— 7 Y
OTIoE (e i~ /// ALARLARARRRRRRRRANY
tws twh tps toH
WO 1o W15/ Vin— / \ \
tFRs tFRH trcs treH
ViH— \
os topu 1~ \\\ L[ Rewewesses X[ [/ 1111111111111/ /]

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.
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NEC 1PD482444, 482445

Upper Byte Late Write Cycle/Upper Byte Late Block Write Cycle

tre
tras tre
R _ / \
RAS (Input) \\?:— N 7/ \
tcsH tcre
{crn tReo tRsH tcpn
tcas, tHoash
__ Vin— \ / Y
CAS (Input) y, _ / \ J \
trAD tRAL
tasr| | tman tasc tcan
ViH— 3 4 3
st = XRXHrom RN —_eor HKXOKRXXORRXXKKXX
trRwi |
twes tweH | tres towl i
twe
- — 4 4 \
GWE (mput 1.~ JOXNPe solc N\ 1/
twes | | tweH tmes oy
tmRH
N - 4 y '4 !
LWE (nput) v/~ {{/ \{/ \555555
toHs Lo_ﬂ-i
5TIOE (ne) i~ [/ ALRUARARRRARRARRRRANY
tws twH tos toH
W8 to W15/ Vin— 1 y YVVVVVVVVVVVV
108 1 1015 (INPUD) v — XXX Mask data | DATA IN/COL. select ] ‘A‘A‘A‘A‘A‘A’A‘A‘A‘A‘A X
trrs | | trRH tFcs trcH

e YN VTN T TTTTTTTTTTITTTTTTTY

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

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

1PD482444, 482445

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

_ Vih—
RAS (Input) y;,

Address (Input)

UWE (Input) N

LWE (Input)

DT/OE (Input)

WO to W7/

100 1o 107 (INPUY)

DSF (Input)

tre

tras tre

tosh tcre
tcre treD tRsH

tcen

tcas, thoas®

traD tRAL
tasRl [Ttran tasc tcan

— p 4 \
2 XXX RN
L= 7 N 7

twes | | tweH tmcs

tmcH
tmRH

<<
= I
[
R‘\

v
S

v

NAAANNY

T " YII7TTITTTTTTITT]
toHs ESET
w777 ;LLAREARARRARRARANAY

NN /77>£B;kwmese'ect LI

-l

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1.
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W8 to W15/108 to 1015 : Don’t care

. When DSF is high level : Block write cycle

When DSF is low level : Write cycle

. WPB : Write-per-bit
. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the random access port, there is no need

to control the SC, ﬁ, 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 L tee
R ViH— \
RAS (Input) y, _ N Y \
trc, tHpchoe ! trc, tHpcMoe! trsH terr
F'_f trco tcas, tHoas™®? | tcp tcas, tHoasM*2 - {op tcas, tHoasMo®e 2 tcpn
CAS (Input) "~ j \ ) \ ]L \ / \
PUU i — trao N 7 \t 7 X \_
tosH trRAL
1isﬁ tRAH tasc | | toan Ifﬁ§3 fcan tasq | foan
ViH— R won f ~ YVYYVYYVYVYVY VYV
Address (Input) y, _ Dt ROW JKX( coL." 1m CoL."2 imt COL."N ‘A‘A‘A‘A’A‘A‘A‘A’A
twes | [twen 11\1_03 twen 125 twen 1SS> twen
=™ <_—I twe twe twe
____ ViH— f /~\ /\
WPB
UWE (Input) ViL— nt select X \_\ / \ y \ / ; ; ; ; ; ; ;/
twes twen 1Wis_ twen 1""35_ twen
N_IEES_ twe twe twe twp
—_— Vin— f WPB
oW et v~ XK ’]L<_\ 7\ /\ ; /
toHs| |toHH
R ViH—
UMY/ LTI 1111HLTEAARRRAARRRRARRRARRRRRANY
) tos) | tor os | | ton tos| | tow
WO to W15/ Vin— f DATA IN "1 f DATA IN "2" ) FDATA IN "N % VNV NN NN/N/N\/
10010 1015 (InPut) |, _ X>§ MaSkdataM/COL. select 4 . /COL. select 4 \ /COL. select 4 ‘A‘A‘A‘A‘A‘A‘A’A
trrs| |tFRH trcs trcH trcs tFcH trcs tFcH

Vin— \ Y
DSF (Input) " Block write select Block write select Block write select
PUY vi— 7 X

Notes 1. tpc for the uPD482444
tHrc for the uPD482445, 4824451
2. tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there 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 Early Write Cycle/
Fast Page, Hyper Page Mode Upper Byte Early Block Write Cycle

trasp trP
_ Vi — Y —
RAS (Input) ;" _ \‘ 1/ \
trc, tHpchoe! trc, tHrchoe! tRsH tcrp
Tfﬁ tReD fcas, tHoasM®?  top fcas, tHoas™™2 {cp tcas, tHoasMe? tceN
J— ViH— \ ?l X
CAS (I z [_
(Input) ViL— j tRaD \: 7 \t 7 &t / \_
tcsH trRAL
tash| | tran tasc tcan asc| | tcaH tasc| | tcan
ViH— \ 4 \ / \ s \
Address (Input) /' _ Xx ROW ;><><: coL"" XXXXX coL."2" 1§<XXX>§‘ coL"N" ]
%fi twen 1W_CS’ twen t /oS | twen
twes | [tweH
et twp twp twp
OWE Vin— f wpB 95( [\ /\
UWE (Input) vy, Xx select \t 1 k 1 k z/ / /
|
twas| | tweH tmes tmRH

|<-— <—| > tmcH

W(Input) \\//:: Z/“ \Z/l !\ 5 5 5 !

LMY/ AITTIITEITITTETIAEERRRRRRRRRRARRRRANY

W8 to W15/ Vin— 3 fDATA IN"1" DATA IN "2" DATA IN"N" ¥VVVVVVNV NN/
108 10 1015 {INPut) \, X>§ Mask da‘axm /COL. select A /COL. select /COL. select ‘A AA A‘A’A‘A‘A

tFrs| |trRH trcs tFcH trcs tFcH trcs tFcH
[t

- W>£ \ / AEC c c£ :
DSF (Input) \\//': - _\r Block write select m Block write select Block write select M

Notes 1. trc for the uPD482444
tHrc for the uPD482445, 4824451
2. tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. WO 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. 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 Early Write Cycle/

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

trasp trP
_ V= — N ——
RAS (Input) " _ N / \
trc, thpghoe? trc, tHpchote! tRsH tcre
IE_R_P troD fcas, thoasMe? | top tcas, tHoasMe? tcp tcas, tHoashoe? tcp
— ViH— ! / p
CAS (Input) y, _ / \ \ N\ / \_
traD N 7 \
tcsH trRAL
tasR| | tran tasc tcan tasc| | tcan ltasc| | tcan
ViH— / \ / \ \ Y \
Address (Input) Vi I ROW )(x COoL."" ) COL."2"1 | COL."N"
- X
twas| | tweH tmes tuRH
I__> <-—| tmeH
UWE (Input) \\’/':: { 7 7\[/ X E E E E
twos | tweH 1"1°i tweH Mﬁs_ twen
twes | |twen twe twp twe
= Vi wPB /\ /\
LWE (Input) ViL— \_select \ y 4 ; | ,
1||2|_s> toHH
—_ ViH—
DT/OE (Input) Vi—
tws | | twh tos toH tos toH tos toH
WO to W7/ Vin— DATA IN "1 DATA IN "2" DATA IN"N"
100 to 107 (IPUD) X>§Mﬁ3kdata><XX>§ /COL. select /COL. select /COL. select
trry | tFR tres tFeH tres tFeH trcs treH
— h 4
DSF (Input) \\//I:l_ _{‘ Block write seIect}KXX?(Blockwrite select 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, 482445L

Remarks 1. W8 to W15/108 to 1015 :
2. When DSF is high level :
When DSF is low level
WPB : Write-per-bit
When block write cycle is selected, input the column selection data to DATA IN.

Don'’t care
Block write cycle
: 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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NEC

1PD482444, 482445

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

trasp  tee
v \ tcsh }l_i_
I H—
RAS (Input) v, _ N 4 \
trc, tHpchoe! trc, tHpchote! trsH {crp
fcrp treD tcas, tHoas™*e? | | tcp fcas, tHoas™*2 fcp tcas, tHoaghoe? tcpn
JR— ViH— 3 N
CAS (Input) , _ / S‘ 7 S( 7 Sr 72 \
traD
poo] i S e oo | g™
ViH— \ \ \
Address (Input) Vi ROW coL.™" ) COoL."2" COL."N" )
- X 7
towe towL gm
twes| |[twBH  {rcs t { i
t RCY t RCS| wp
y . wp \ wp \
—_ H= WPB
UWE (Input) v, _ i \ | \ f \ /
tRwL
towe towL 1
cwL
twes| |[twBH  {rcs t { i
twe RCS twe RCS wp
[P " I—-»
_ Vin— WPB 3 / f 3 /
LWE (Input) , _ . select ,X/f \ \ \
toHs l(_)E‘H
N ViH—
5ToE o) V1 /] ARRRRRRRANY
i i tos tos tos
<W-S> - toH toH tou

WO to W15/ | ViH—
100 to 1015 {(INPUY) ', _

ViH—
DSF (Input) Vi—

XX

[ A \

4
PATA IN*N’

tFrs

trrH tFcs| treH

Block write select
7

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

tHcas for the uPD482445, 482445L

trcs treH trcs tFeH
Block write select Block write select
7 7

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

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

: Write cycle

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



NEC

1PD482444, 482445

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

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

OWE (Input) v/~ X>§

N ViH—

LWE (Input) V':_ { /
R — ViH—
DT/OE (Input) \, _ { 7

W8 to W15/

108 10 1015 (INPUY) vy _

V —_
DSF (Input) v, _

{ Block write select )

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

2. tcas for the uPD482444

tHcas for the uPD482445, 482445L

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

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

: Write cycle

( Block write select )

CIXXXIXAX

traspP tRP
tcsH I
N 7\
N 7
trc, tHpchote! trc, tHpchoe! trsH tcrp
fcrp tReD fcas, tHoasM®2 | | tcp || foas, tHoasM? fcp tcas, tHoasM*? PN
A /N /N 7\
N / N 7 \ /
traD
tRAL
tif T_A: tasc tcaH LA_S: tcaH LA_SE toan
X 4 \ 4 \
ROW ) COL."1" COL.'2"7 COL."N"
A 7
1 1 tRwL
CcWL CWL o
twes| [tweH trRes
] || twp tros twp tres twp
/ X I‘_» \ |<_— X )
WPB
% select ;V \ ;f \ S‘ 7/
tMRH
twes| | tweH  tmcs
<—>| |<—> tvcH
N AN
tons toen
tos tos tos
tws| twh toH toH toH
Vin— MASK ) ‘V V‘V‘V‘V‘V’V
g DATA IN 2" i
m data DATAIN" DATAIN N) A‘AAAAAA
tFRs| |tFRH tFcs| trcH tFcs trcH tFcs trcH

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
_ ViH— \ / Y
RAS (Input) ' \ 1] \
trc, thpchoe! tec, thpchoe! trsH tcrpP
torp treD tcas, tHoasMte? tcp tcas, tHoas™*?2 | {cp tcas, tHoasMte? tcen
— Vin— \  \ { \ / \
CAS (input) \/'— ] \ /N 7 N / \
traD
trRAL
task| | tRan  [tasc tean tasc| | toan ltasc| | tcan
ViH— / AL \ \ / \
Address (Input) _ ROW coL."1" COoL."2" COL."N"
P Vi > £ 7 7 X 7
twes| [twH  twmcs tmRH
les| tmcH
N - \
UWE (Input) \\//':_ { ﬂ \ 5 5 5
towe towL trRwL
fowe
twes| [twBH  {rcs tres
twp twp trcs twe
y i ! o \
E = WPB X r /
LWE (Input) y;, _ m select &( 7f S‘_7f S‘—7
toHs toeH
5TioE (nput \[~ [ ARRRRRRANY
tos tos tos
LW_S— twh ton 1pH ton
WO to W7/ ViH— / 4 \ 4 /
100 1o 107 (Input) ViL— ‘MﬁSkdﬁtﬁ ‘DATAIN"1;K><XXXX‘DATAIN 2 E)ATAIN"N"
trRs | tFRH trcs treH trcs tFcH trcs tFcH
VIH— ] \
DSF (Input) V': - \ | / x Block write select jm;k write select Block write select ] ‘X‘I‘X‘X‘I‘X‘I‘X X

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

2. tcas for the uPD482444

tHcas for the uPD482445, 482445L

Remarks 1. W8 to W15/108 to 1015 :

2.

Don’t care
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When DSF is high level :
When DSF is low level

. WPB : Write-per-bit

Block write cycle

: Write cycle

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

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

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



NEC 1PD482444, 482445

[Read modify write cycle]

PD482444-60 | M Dro2444-70
Parameter Symbol ZPD482445-60 #PD482445-70 Unit Conditions
1P D4824451-A70
MIN. MAX. MIN. MAX.
Read modify write cycle time trRwe 160 180 ns
Fast page mode read modify write cycle time tPRwWC 90 95 ns
Hyper page mode read modify write cycle time tHPRWC 80 90 ns
Access time from CAS trailing edge tace 30 35 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time 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 low toen 0 0 ns
CAS to U_WE, LWE delay time tcwp 40 40 ns Note
RAS to U_WE, LWE delay time trRwp 85 90 ns Note
Column address to U_WE, LWE delay time tawp 55 55 ns Note
OE high to data in setup delay time toeD 15 15 ns

Note twcs > twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.
trwb 2 trRwp (MIN.), tcwp 2 tewp (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 | tre
— ViH— \ ) 3
RAS (Input) y, _ \! J \
tcsH tcrr
tcrA trco tRsH tcen
tcas, tHoasMe
_ ViH— \ / \
CAS (Input) v, _ / N 7 \
traD tRAL
’B\_Sj tRAH tasc teaH |
ViH— Y\f
Address (Input) , _ XXX ROW " COL.
trRwD towL
twes | | twen 1 tawn taw
_tRes tcwp
| twe
R - X y
OWE (Input) v/~ XXWPB select X / N // ////////
trRwo towe !
twes || twen tawp tRWL
| _IRecs tcwp
| twe
R - 3
CWE (nput) '~ X)&WPB oo X/ N I/
toHs toHH toEH
— ViH— { 3 f 3
BTIOE (mput) .~ __/ WA/ ARARRARNRNS
trac
tan
tcac
tws twH toea toep, tos ton
Vin— / High-Z &X}E DATA IN/ : \AYAYAYAYAAAAAY
Vt\go (Input) y, _ :X><‘ Mask data ,E' """ B 17 COL. select “““““A
w15/
100 toez
to
_ High-Z 5 High-Z
1015 ~(Output) \o' T === === -1 L ¥ { pAaTAOUT B---mm-----lt I e
trRs tFRH trcs tFcH

osF tnpun VT N\ ,/7>£8kawritese'ect LI

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

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

2. WPB : Write-per-bit

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

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

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

trRwe
trac tre
— ViH— \ ¢ 3
RAS (Input) . _ \ / \
tcsH tcre
tcrp treD tRsH tcpN
v \ tcas, tHoag" A v
__ o —
CAS (Input) v _ / N / \
traD tRAL
ILA_SE RAH_ tasc tcan
ViH— ¢ 3
Address (Input) y;, _ ROW " COL. )
trRwD tow |
twes | | tweH trcs tcwo tRwL
twe
__ Vi — / ) 7 \
UWE (Input) v, _ XXWPB select X / / \ ///////////
tmcH
tawp
toHs toHH Tvos tmRH
I<—>
— Vin— i 4 3 X E E E E
LWE (Input) y;, — /
toHs toHH toen
OTIOE (mput) 1~/ AN ' ARRARRRARRANY
DT/OE (Input) v, _ \ \ /| \
trac
taa toeD
tcac
toea
ViH— High-Z
wo [ anpuy \wZ X ---qf----- 42 LECIIEEEEEE S EECEEEE
to
W7/
100 toez
to .
Vor— High-Z High-Z
107 (Output) VoL— SRR A L A PR """'{(%AJ-II—-\ """"" q=========== L
trac
tan
tcac
tws twH |
toea
ViH— / High-Z
we [ (mputy V2 YN Mask datai* ------- ISEEED - cOL salec
to
W15/
108 toez
to ; .
VoH — High-Z High-Z
1015 | (Output) o _ =======df=======nemoiteuun- {%AUT{\ ...................... o .
{FRs tFRH _trcs tFcH

wsewon S NI XTT7TTTTTITTITTITTITTI
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NEC 1PD482444, 482445

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there 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
E—— ViH— \ 4 3
RAS (Input) vy, _ \ / \
tcsH tcre
terp trcD tRsH tcrn
"_» tcas, tHoasM*
— Vin— y 4 p
CAS (Input) v/ _ 7 \! / \
traD tRAL
IT_A_SE tRAH | tasc tcaH
ViH— 4 3
Address (Input) v, _ XX>¢ ROW $O(\ COL. ]
MCH
twes tweH tmcs tMRH
_ — N '4 \
UWE (Input) \c:_ { / / \ A\ N
trRwo towe
twes | | tweH tawp trRwL
| _tres tcwp
v A [ \ twe
LWE (Input) v/ — XXWPB select j N ///////////
toHs toHH toen
TOE () V- /) AN ' ARRARRRANY
DTIOE (input) y;, _ \ \ / \
trac
taa toep
tcac
tws twH
I 1 toea
ViH— High-Z
wo (" (input) 1 _ X>& Mask data :L- RPN el N - UTAN,
to
W7/
100 toEz
to : ;
Von— High-Z /D, High-Z
107 | (Output) o _ =======1f-~ S N -------{‘%\Jﬁ ..................... gz _______
trac
taa toep |
tcac
toea
Vin— High-Z \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
"1\:)8 (Input) v, X>‘ B | 1777777 N ‘A‘ ‘A’A’A‘A‘A‘A’A’A‘A‘A‘A’A’A‘A‘A
W15/
108 toez
to - High-Z /DATA igh-
Vo 19 DATA High-Z
1015 |_ (Output) y; _ =======- T CET T fmmmn- -g‘ OUT}} ...................... L -
trRs tFRH tres trcH

ose toput VT \Y ,/7><EB'°°kwr“ese'ect1L<///////////////////////
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NEC 1PD482444, 482445

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there 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 (1uPD482444)

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

V
WO [ (Output)

to
w15/
100
to
1015

(Input)

DSF (Input)

Remarks 1.
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v
N

S N )

tRsH

da

N 7

tRAL

tcan

\

tawp

tcwp

tRwL

tawp towL

tcwp

twp

tRwL

tacp

toEA|

Vi

~

Block
write select

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

. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.

: Write cycle

fcac|  [toEp
|

1ogz

trcH

==

_H_igh_@{y ~
N

UAXXAXAX



NEC 1PD482444, 482445

[MEMO]

65



NEC

1PD482444, 482445

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

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

D_T/(f(lnput)

wo [ (Output)

to
w7/
100

to

107 (Input)

ws | (Output)
to

w15/

108
to

1015
(Input)

DSF (Input)

66

traspP trP
ViH- \ \
ViL- \‘ )/ \
tRsH
tPRWC trRWC tcrP
tcrp trcD tcp tcp tcen
|<—>
ViH- X tesh / \ / \ /l \
Vi \ ] N /. ) \
traD tcas tcas tRAL
tasr| (tRaH tasc | |1caH tasc| | tcaH tasc| | tcaH
ViHo / XAS y / \ /
Vv ROW COL."1" coL."2" COL."N"
IL- \ 7 N 7 \ 7 \
tawp towl] tawp towL tawD tgvyil
tvffi i"l’ﬂ" tres tewp twe| | [trcs towo twe tres tewp ttRWL
wp
ViH- { WPB \\ 4 4 !\ y/
Vi- \ select / \
trwD
les| TMCH
twes| | tweH tMcs tMRH
ViH- A
ViL-
tRAC tace tacp
taa taa toEH
. :g\:A toEH i T toEH| | o
ViH- 4 4 3
ViL- _/L \( / \( / X / \_
tcac tcac ltcAd
toHs| |toHH | ||
toez toEz toez
High-Z 4 <,| / 4 <,| High-Z
Vou- _____|H Igh- _____{..1}______ ____<..2.. — _____gu,\l:}_ ugn-£ _____
VoL- R R__ _
tRAC tace tace
taa taa taa
toEx) toEa toEA]
toep
_'_.
toez
High-Z

LQXIXXX

write select

QXXX




NEC 1PD482444, 482445

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

trasp trP
N ViH- y X
RAS (Input) v, _ \( ;/ \
trsH
trRWC trRWC tcrp
tcrp tRcD tcp tcp tcen
— ViH- \ tcsH / \ / \ X
CAS (Input) /'~ J A el \( / S‘ / \
traD tcas tcas tRAL
tasR | | tran tasc | | tcan tasc] | toan tasc| | tcaH
ViH- \ / \ /
Address (Input) y;, _ %OW m( CcOoL."1" ) ! CcoL."2" ] KX(COL."N" XXXX
Lt» tmeH
twes | [tweH tmes 1
|<» <->| ] MRH
—_— ViH- \
UWE (Input) ViL- { / \_j \ 5 5
tawo 1(1/\LL tawp towe tawp towe
twes | twen tres tcwop twe ,I_Iﬂzs towp twp trcs tcwo : tRwL
wp
— ViH- { WPB h 3 3
LWE (Input) v, _ Zkt select S( S; 72 X
trwo
trac tach tace)
tAA taal taa toEH
ol toEH )l o2 toeH 4‘ oA
R — ViH- 4 / / 3
DT/OE (Input) v, _ Z/l“ F \ / \
toep
I
10IEZ
- High-Z
wo [ (Output) \or ‘:@------9- ------
to
w7/
100
to
107 ViH-
(Input) ViL- ---< -

toez
Vo - i High-Z

wa [ (Output) V"~ ) S

to
w15/

108

to
1015 ViH- i i High-Z AN/ \/VVVVVVV

(Input) "~ XXOVXXX)
trrs| |tFRH tres| |treH tres| | treH tres| | tren

Vin- Block £ Block £ Block
DSF (Input) ViL- K\r %mtwﬂte select £ \ write select 4
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there 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: uPD482445, 482445L)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: PD482445, 482445L)

trasP trP
J— ViH— \ ﬁ
RAS (Input) v, _ \ ) \
tRsH
tHPRWC tHPRWC tcrr
tcrp treD tce tcp tHcas foeen
v — \ t ‘— ‘S /
— H— CSH
GAS (input) - /] \ 7 \ 1 N /
traD tHoas tHcas tRAL
tasR| [tran tasc| | tcan tasc| | tcan tasc| | tcan
ViH— A YAV 4 3 |<_> ¢
Address (Input) v, _ ROW AA CcOoL."1" JKXXX>< ' coL.2" XXXXXXX( COL."N"
tawp tow tawp towL tawp
| towi
twes| | twaH tres tcwp twp tRes| town twp tres| tcwp
. 4-—1 |4> { T tRwL
—_— ViH— { WPB \ / \ 3 \ [
UWE (Input) ViL— D( select )( _/ \\_ S S\-
trwo I
tawp lowl tawp tow tawp towL
twes l\ﬁIEH tres towp twrl  [tRcs tcwp twe | Itrcg| tcwp twe trwL
V I" \ [ \ / \ | 3
- H—
LWE (Input) , _ ;’;’f;g §<_ f \ \ \
trwD
trac t:op t:::
AL
ttAA toen | toea toen [ [toEA toen
o Ve . . OEA|
DT/OE (Input) , _ \ f ’K /’ "\L f N\
¥ \
ficac| _|toEp fcac| _|toED fcac| | toED
toHs | | toHH to!lzlz to:lzlz toer
Von— High-Z g n High-Z ey High-Z ) High-Z
WO | (Output)y, _ ===-- B L= --{ﬁ-----g------{ 2 &------9------{(N)-----Q ......
to
w15/
100 tws | | twH ton Ll fon
to |<—> tos tos tos
015 Vin— Mask i ______ High-z AF . Y __L{Hioh-Z A} __L[High-2 AF .Y
(Input) v, _ - --i data -< X ! ;> -g 2 7>- -< N 7
trrs| |[tFRH trcs| |treH trcs| | TFoH Fcs| | trecH

DSF (Input) ViH— X\F Block /~ Block Y { Block Y
P Vii— write selectZ X write select / kwrite select

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

Hyper Page Mode Read Modify Upper Byte Write Cycle (Extended data output: yPD482445, 482445L)/
Hyper Page Mode Read Modify Upper Byte Block Write Cycle (Extended data output: uPD482445, 482445L)

trasp trP
— Vie— A
RAS (Input) v, _ \ A N
tRsH
tHPRWC tHPRWC tcre)
tcrp treo tcp tcp tHcAs tcpn
— ViH— y tesh 4 \ / \ / \
CAS (input) o= \ / N 4 N\ / \
traD tHcas tHeas tRAL
tasr | ({ran tasc | | tcan tasc | | toan tasc| | tcan
Vin— AL \ / /
Address (Input) y, _ ROW AL COoL."" ) ' coL."2" (COL."N"
tawp tow] tawp towe tawp tow
1"‘_’5_35» l@" tros towp twrp| | [tres| towp twp tres towp TWL
wp
— Vin— ¢ WPB \ 4 \ \ /
UWE (Input) v, _ Z>§‘ select 4 \ S S
trwo 4
las| tMCH
twes | | tweH tmcs| tMRH
e I A
— ViH— 3
LWE (Input) ViL— { / \_j \ 5 5
tRAC tacr tacp
taa taa toen
. . 12&\ toEH I focal toen ) Toen
— Vin— 4 { h
DT/OE (Input) ;. _ \( / \‘ / I / \
ltcac 1253 ltead]
toHs| |towH ™
toez toez toez
OH High-Z i ) 4 High-Z
wo [ (Output) Vo— """ 9---------{(1 ;>-- -—r- ----{L L S
V:lo7/ trac tace
100 tan taa
to ltoEA] ltoEa
107 ViH High-Z
tcac| |toep tcac
(ot — o ->—'<— [~ — |
toez
High-Z : $ High-Z : $ High-Z
W8 [ (Output) V?)T ------ Ep - '< "t R=r o 1= -§ 2" A L R
to
w15/ t t
108 tws || twn PH DH
to | ] " tos tos
1015 H { Ma High-Z High-Z 3
LR ) S YT -1 v XXX
trrs| | tFRH tres| |tren tres| | treH tres| | treH
Vin— f Block { Block Y Block
DSF (Input) ViL— K( %(write selmt;m(write select 7@XXXX> write select
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there 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: uPD482445, 482445L)/
Hyper Page Mode Read Modify Lower Byte Block Write Cycle (Extended data output: uPD482445, 482445L)

trasp trP
— ViH— y —~—
RAS (Input) v, _ \t ;/ \
trsH
tHPRWC tHPRWC tere
tcre trco tcp tcp tHcas tcpn
— ViH— y tosH / \ / \ Y
CAS (input) . _ A ks / \t / S‘ / \
traD tHeas thHeas trRAL
tasR | | tran tasc | | tcan tasc| | toan tasc| | tcaw
ViH— I‘_» 4 \ / \ y
Address (Input) Vi— m ROW w( coL."1" ) I CcoL."2" y XX(COL."N" XXXX
l-t» tmeH
twes | [twaH tmes 1
V |<—> <——| |4> i MRH
OWE (Input) , _ { 7 \_j \ 5 5
tawp 1 CWL tawp towe tawp tow
P\@i tweH tros|  towp twe| | I_!ﬂ:é tcwp twe | trcs towp : tRwL
1 wp
— ViH— WPB \ \ y
LWE (Input) ViL— select 7K_f S; S; 72 X
trwo
traC tace tace
taa a4 taa toEH
[foEA| ToEn| [foEA
_ ViH— 4 / \ 4 3
DT/OE (Input) , _ \( \‘ / &c ] \
tcad |[toep tcac [toep tcac  |toep
tors | | tonn toez toez toez
Von— High-Z C . l: . l"_ P High-Z
(Output) g ' ====~ "'g""""'<L1 -------------{Lj--------------§LN SRS L
wo
to
w7/ P, trac tace tach
100 taa toH
to tws| |twH tora| )
|O7 V :—— <—: 1DS
H— Mask wqn
(Input) ViL— --{( data ;5 ----- IS "< ! >---
toez
ws Vou— _____ L. HighZ L ey HighZ |
1o [ (Cutout) (21~ '<; 1 ;§-
w15/
108
to (Input) V= __. --.H.ig.h:z.--.----m---.
015 Vie—
tFrs| |tFRH tres| |tren tres| | treH tres| | tren

Vin— ¢ Block ¢ Block Block
DSF (Input) ViL— \write select \ write select write select
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NEC 1PD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.

75



NEC

1PD482444, 482445

Fast Page Mod

RAS (Input) \r

- Vi —
CAS (Input) , _

ViH—

Address (Input) Vil —

_ ViH —
UWE (Input) , _

S v
LWE (Input) ;.

H—
IL—

DT/OE (input) 1"~

V —_
DSF (Input) y, _

Remarks 1.

76

e Read and Write Cycle (uPD482444)

trasp L tee
\ / N\
N 7
trc trc tRsH tcrp
tcre trcD tcas tcp tcas , tcp tcas | tcen
\  \ [\ 'S
T [
traD
tcsH tRaL
tasr tran | tasc tcan tasc tcan tasc | | tcan
\ \ / \
X 7 7
tres twes twer
twe
’ /[
iy, N 4
twez
|_
tres twes twor
twe
g 1994
Yy, I 4
taa taa e
toHs | | toHH tace
e 4 4
/7 1 N\ A N |/ ARRRRRRRRRENY
toea toea toez
tcac tcac
trac toez
torr {oFF
Hi-Z y R { y Hi-Z
------------ mfmmmmmmmmmmmmemeemaaafl DATAOUT"1" F-==4|DATA QUT "2"|H=fm==========mmmmmeccecceccneaaa.
{ PR »
tos ton
............ H'Z(DATA IN "N/ }H'Z
COL. select -
trrs | |tFRH tres treH

N\ /OOKXKXKXIKIKIIN e s K AXXXKXAX

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

. When block write cycle is selected, input the column selection data to DATA IN.
. Because the serial access port operates independently of the random access port, there is no need

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

. trc: Refer to [Read cycle].

twcs, tweH: Refer to [Write cycle].



NEC

1PD482444, 482445

Fast Page Mode Write and Read Cycle (uPD482444)

trasp tRp
e Vin— =y —————
RAS (Input) v, _ N 7 N\
tcrRp
trc trc tRsH
tcre trcD tcas tcp tcas ) tcp tcas | tcen
- ViH — \ \ .\ 'SEE
CAS (Input) v _ / N\ ) N N JZ \
traD tosn o
tasr| |tran tasc tcan tasc tcan tasc | [tcan
ViH— \ \ /
Address (Input) Vi ROW coL."1" CoL."2" \ COL."N" ><><
— ! 7
treH
twes| |tweH twes| | tweH twes| [twen tres treu| | twez
v twp twp 7 N
—— = fwPrB
owe it V- YO e XXX L N LA/ /7 \_7/
1
trcA =
twes| |tweH twes| | tweH twes| [twen tres FR_R: twez
v twp twp 7 Y
V= = WPB / \
LWE (Input) v, _ XXX select XX\ . X 7/////// i xx__;/
= twez
toHs| |toHH tacp
v [
oreE e VT T NNAONNWNMNMYNNNNNNNNNNNNNNe) | A7/ 7,
| taa
I tcac torF
toez
Hi-Z 4 X Hi-Z
Wo | (Output) ;oo wmmemmneed S R F (A e {t DATAOUT“N‘;}-----
to
W15/
100 1"15_ _1‘1"1 tos toH tos toH
10 =t o=
1015 | (nput) +, Mask FDATA IN "1"/) fDATA IN "2/ e Hez o
Vi~ data \ COL. select  COL. select
trRs trR, 1':‘35_ trcH tres trcH

V —_
DSF (Input) ;. _

s \ s \
Block write select Block write select
Z \ 7 X 7

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.

twcs, tweH: Refer to [Write cycle].

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

QUAXXXXXXXXXXXXX
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NEC 1PD482444, 482445

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

trasp L tee
—_— ViH— y
RAS (Input) v, _ \ / \
tHec tHPC trsH tcrp
forp treD tHcas tcp tHcas tcp tHcas | tcen
___ Vi — \ Y\ x
CAS (Input) ;. _ / N / \_JZ\‘_‘ N _JZ \
15aD tcsH
trRAL
tasr| |tRaH | tasc tcan tasc tcan tasc tcan
ViH— \ Y \
Address (Input) ViL— ROW CcOoL."1" CcOoL."2" ) \ COL."N" )
7
tres
twes twer
—_ ViH— 4 twe
UWE (Input) ;, _ /////// \ ////////
twez
tres
twes twer
—_ ViH— 4 twe
wEwen) o /////// \ L/
ta tan twez
toHs| |tomH tace
et e
orice wew) V7= 7/ /7 TT NN\ Y ZEEANNNRRRRNRNNNY
toEa toez
tcac tcac
trac <_LDHC
VoH — Hi-Z r ) 2 o Hi-Z
R T S S—— e e { oataour ‘,§<X>§PATA L
to
w15/
100 tos toH
to . :
1015 V- . H-z DATAIN"NY N _____ Hi-Z2 .
(Input) y, _ <COL. select ,>-
trrs| |tFRH trcs trcH

V —_
DSF (Input) , _

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. When block write cycle is selected, input the column selection data to DATA IN.
3. 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.
4. turc, toHe: Refer to [Read cycle].
twcs, tweH: Refer to [Write cycle].
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NEC

1PD482444, 482445

Hyper Page Mode Write and Read Cycle (Extended data output: yPD482445, 482445L)

trasp trP
R V- — N Y
RAS (Input) v, _ \ Y \
tcrp
tHpc tHPc tRsH
torp treD tHcas tcp tHcas tcp tHeas | tcpn
— ViH— 3 / \ / 3
CAS (Input) . _ / N ) \ N \
" traD \
tcsH traL
tasr| |tran tasc tcan tasc tcan tasc | |tcan
ViH — \ ' \ /s \
Address (Input) ROW COoL."" coL."2" COL."N"
ViL— \ V. X / X 7
trReH
twes| | tweH twes| | twen twes| |twen tres tRRH twpz
v twe twe 7 Y
— H— WPB / \
UWE (input) v, XXX select XX\ Z 3 7/////// \ 7/
twez
treH
twes| |twsH twes| | twen twes| |tweH tres treu| twez
v twe twe 7 X
= = WPB / \
LWE (Input) v, XXX select XX\ i X 7/////// \; _;/
twez
toes
tons| |toHH tace
il
oroE e V' T NNNNAYMWWMWMWNWNNNNNNNNNNNNeen | | £/,
| tan torr
teac torc
toez
Hi-Z X Hi-Z
Wo | (Output) 0 T eeeneeis N IS — . S A s 4 patAouT Ni}----
to
W15/ tos ton tos ton
100 1vli _1!\1: - ||
to
1015 | (nput) " _ Mask - DATA IN "1/ FDATAIN "2/ %/N\/\ .} HZz
ViL— data | COL. select ) , COL. select
trRs | [trRH tres trcH trcs trcH
DSF (Input) Vi - lBIock write select‘ !Block write selec? ‘v‘v‘v v‘v‘v‘v‘v‘v‘v‘v‘v‘v v‘v‘v
P ViL— 3 7 X N NN NNNNNNNNNNNNNN

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

When DSF is low level
2. WPB : Write-per-bit

: Write cycle

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

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

5. tHpc, toEs, tRRH, treH: Refer to [Read cycle].

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

* [Refresh cycle]

1PD482444-70
; ot 1PD482444-60 UPDA482445-70 " ot
arameter ymbo uPD482445-60 UPDA482445L-AT0 nit onditions
MIN. MAX. MIN. MAX.
Refresh period tREF 8 8 ms
RAS high to CAS low precharge time trpPc 10 10 ns
CAS setup time (for CAS before RAS refresh tosr 5 5 ns
cycle)
CAS hold time (for CAS before RAS refresh tcHR 10 10 ns
cycle)
OE to RAS inactive setup time toEs 0 0 ns
SC setup time from RAS tsrs 10 10 ns Notes 1, 2, 3
SC hold time from RAS tsrH 10 10 ns Note 1

Notes 1. The tsrs and 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) Split read data transfer cycle: Period from the rising edge of the SC specifying tssc to that of the
SC specifying tsoHr (Refer to 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 tsorr (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.

80



NEC 1PD482444, 482445

RAS Only Refresh Cycle

tras | tre

ViH— \

RAS (Input) Vi \( JZ \

tcrp

|<—>
CAS (Input) \\//':: /

- /

Address (Input) Vi XXXX

ViL— X

- _ A

DT/OE (Inputy VH { { { /
ViL—

WO to W1 5/(
100 to 1015

trrc

Output) \\//Zt: ------------ B H -Igh-% -----------------------------------

ELEIVERNNNY LI

Remarks 1. UWE, LWE : Don’t care

2. 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

CAS Before RAS Refresh Cycle (Optional Reset)

tre
tras , trP
RAS (Input) \c:: JSt le ) N\
trPC
_ tcsm tcHr )
CAS (Input) \\?:: \‘ J/
Yé%t%\f\g 155: (Output) \\//2':: -------------------- ] H -Igh-% """"""""""""""""""""
trRs tFRH
osr (npn ¥y~ \\ANN\\ LI
tsrs tsrH
SC (Input) \c:: / \

Remarks 1. A0 to A8, UWE, LWE, DT/OE : Don't care
2. Because the serial access port operates 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)

tre

tras | tre

RAS (Input) \\’/':: Y

trPC
. tesr tcHr :
CAS (Input) \\’/':: \L J/

acaress o) 1~ XY XX XXX sounoary cooe XX XOOOOOO000O00OO XXX XX
owe (e = \N\NNNNY LI
o e V" \NNNN NN LI

Von— High-Z

WO to W15/
100 1o 1015 (QUtPU)

osr we v~ ///////] ALELALAARARRARARRRRARARNY

tsrH
SC (Input) \\//':: i ; h

Remarks 1. DT/OE : Don't care
2. Because the serial access port operates 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)

tre

tras | trP

_ _ \L
RAS (Input) v/~ N

trrc
| tcsr tcHr |
CAS (Input) v/~ J J/

twes tweH

owewes) o2 ///////] ANARALRARARRARRRRARRRAANY

twes tweH

e wen V2 /1111 ANEAALRARARRARRRRRRARAANY

WO to W15/

VoH —
10010 1015 (QUIPU) v —

ose o i~ //////1] ANARALRARARRARRRRARRRAANY

Remarks 1. AO to A8, DT/OE : Don't care
2. Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.
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NEC

1PD482444, 482445

Hidden Refresh Cycle (1PD482444)

tre tre
tras _trp tras
Viu- — jz—: Y
RAS (Input) v, _ Sr ] Sr 1 \
tome treo tRsH toas tcHr
ViH— \ ' \
CAS (Input) , _ 7' St 7[ \
traD tRAL
tasr | ftran tasc || tcan
ViH— \ /
Address (Input) ;. _ XX>£;W 7§<X>§t coL.
tres tweH
ViH— A p!
e wew) '~ /// /1117 SHZANRARRRRRARRANY
twpz
tres tweH twez |
|
VH — A
wWewen W2 ///////] AN
twpz
toHs toHH twez
toes
y X A
DT/OE (Input) \\/,': { { / \\ \\\\\ /
thac torF
taa
tcac toez
toea
WO to W15/ VoH — High-Z ' \ High-Z
100 to 1015 (OUtpUt) yy | == === === === =S mmmmmmm oo —Zr DATA OUT Fo----t
trRs tFRH | trRs tFRH |
Vin — VVVVVVVVVV
SRS ) ¢ QD 0000
tsrs

ViH—
C (Input) , _ _/_\—/_\ ; \

Remarks 1. When DSF is high

level :

When DSF is low level
2. Because the serial access port operates independently of the random access port, there is no need

Reset select = No Reset

. Reset select = Optional Reset

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

Hidden Refresh Cycle (Extended data output: uPD482445, 482445L)

tre tre
tras tre tras tre
_ V- X Fl / b
RAS (Input) y;, _ Sr ] Sr 72 \
tcre
treo tRsH tcHr tcen
tere I‘_’ tHcas
— Vin— 3 4 b
CAS (Input) , _ 7' St 7[ \
traD tRAL
tasr | traH tasc || tcaH
ViH— \ /
Address (Input) . XX>£;W 7§<X>§t coL.
tres twBH
—_ ViH— A 3
o wos '~ /[ /111 ]] AN
twpz
twez
tres —
—_— ViH— A
e we v /////1]] AN
twrz
toHs || tpHH twez
toes
_ ViH— r 3 r
DT/OE (Input) ;, _ {{7 \\\\\\\ ] 1
len|tOFR
thac torg
taa
tcac toez
toea
WO to W15/ Von — High-Z / \ High-Z
100 to 1015 (OUIPW) ) == ======qp=-==Semmmmm o m - < DATA OUT MERPAY-flyegt
trRs trRH | trRs trRH |
ViH—
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. Because the serial access port operates 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]

1PDA482444-60

1PDA482444-70
1PDA482445-70

Parameter Symbol uPD482445-60 UPDA482445L-AT0 Unit Conditions
MIN. MAX. MIN. MAX.
RAS high to CAS low precharge time trpPc 10 10 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 12 12 ns

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

the cycle.

trwb 2 trRwp (MIN.), tcwp 2 tewp (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)

— ViH —
RAS (Input) Vil —

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/

100 to 1015 {INput)

- 4
DSF (input) v _ ///

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L

ViH —
ViL —

ViH —
ViL —

ViH —
ViL —

ViH —
ViL —

ViH —
ViL —

ViH —
ViL —

—\( :RAS = j tm; )\_
_/ == —" —
[T Vﬂmm M;H;O%O%U%VWVAV
Yy NN ) LI

777

NANANY

IALALLARERRRRRRRRRRRRRANY

tos

toH

XXRXXX

XXXRXXXXKIRRXIAX

DATA IN

tFRs

tFRH

trcs

trcH

Regsor selec kQ&NQNQNQNQ&

2. Refresh address (RAS only refresh)

Remarks 1. When DSF is high level : Register select = Color Register Select
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When DSF is low level
2. Because the serial access port operates independently of the random access port, there is no need
to control the SC, ﬁ, SIO pins in this cycle.

. Register select = Write Mask Register Select



NEC

1PD482444, 482445

Register Set Cycle (Upper Byte Early Write)

— ViH —
RAS (Input) ;, _

_ Vin —
CAS (Input) y; _

Vi —

Address (Input) v, _ MROWN"“
—_ - 4
OWE (Input) \ — ///
___ Vin — 7
LWE (Input) . _ {{ /

_ Vin —
DT/OE (Input) ' _

W8 to W15/ ViH—
108 to 1015 (INPUt)

- A
DSF (Input) \c:_ {{ /

-\

tcrp

tras

tcsH tcrr

tReo

tRsH tcen

_/

tAsR

tRAH

tcas, tHoasNote !

g

twes

tweH

twes

tweH

twp

twes

tweH

AN

tmes

tmeH
tmRH

///////////////{1///////

toHs

toHH

\///

ANAARANY

777

X

ALAALARERARRARRRRRRRRRRASY

KKXRKRXXXKIKXKINKXXX

tFRS

1FRH

tFcs

tFoH

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
2. Refresh address (RAS only refresh)

Remarks 1.
2.

When DSF is low level

3.

V/A G NN IONIORAORAON

WO to W7/100 to 107 : Don’t care
When DSF is high level : Register select = Color Register Select

. 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, ﬁ, SIO pins in this cycle.
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NEC

1PD482444, 482445

Register Set Cycle (Lower Byte Early Write)

tras trP

ViH \

RAS (Input) y,, _ \( 7] \
tcsH tcre
tcrp trep trsH tcpn
tcas, tHeasNote !
— ViH— 4 \ / \
CAS (Input) y, _ / \( 7] \
ASR| | tRaH
ViH— ¢ y
Address (Input) , _ m ROWNote 2
l<—> tmcH

twes | [twsH

tmes

tmRH

4

_ Vi —
UWE (Input) v, _ f f /

twes

NARANAY

twer

twes | |twsH

twe

LWE (Input) \\/,':: { { /

(/T

Z

toHs tDHH

\

DT/OE (Input) \\/,':: { f /

ALLALARARARRRRARRRRRRRRRNY

WO to W7/ Vi —
10010 107 (INPUl)

XARXXRXRIXIXIXAXXAXX

tFRs tFRH

V —_
DSF (Input) " _ {{ /

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
2. Refresh address (RAS only refresh)

i Register select ) ‘1‘1

XX XRRRRRRXRRXXXR

. Register select = Write Mask Register Select

Remarks 1. W8 to W15/I08 to I0O15 : Don't care
2. When DSF is high level : Register select = Color Register Select
When DSF is low level
3.

to control the SC, ﬁ, SIO pins in th

90

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

is 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)

DSF (Input)

Notes 1.

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—

ViL—

tre
tras | tre
\ / N
7
tcsH tcre
tcrp treo trsH tcen
tcas, tHcasNoe !

_/

tasr

traH

XXXror=
RowNote 2

I T\ T
T
g ~{ ETTRURTRTRRIRIRY
N0 OO ST OO ORS00

777

\Z)% ZEEEEES \LLLALARLLLRRRRRRRRRRRY

tcas for the uPD482444
tHcas for the uPD482445, 4824451

2. Refresh address (RAS only refresh)

Remarks 1. When DSF is high level : Register select = Color Register Select

When DSF is low level

. Register select = Write Mask Register Select

2. 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

Register Set Cycle (Upper Byte Late Write)

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WstoW1s/
108 1o 1015 (Input)

DSF (Input)

trc
trAs trp
Vie— N { !
ViL— \( 72 N
tcsH tcrp
tcrp trco trsH tcen
tcas, thoagNote !
ViH — P4 b 4 3
ViL— / S( 72 \ N
tasr| | tran
ViH— \
V|L _ RowNote 27
trRwi .
twes tweH towL
twe
ViH — Fé 3 3
vis [// \“W\N\\NNNN A/
tmeH
twes | | twen tmes
tmRH
ViH— Y X 4 \
toHs toen
v [l] ANAARRARRRRARRARRAANY
ViL—
. tos toH .
ViH—
ViL — DATA IN
tFrs tFRH trcs tFeH

/7N S jﬁ(\\\\\\\\\\\\\\\\\\

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
2. Refresh address (RAS only refresh)

Remarks 1.
2.

92

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

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

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



NEC

1PD482444, 482445

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 (INPUY)

DSF (Input)

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—

ViL—

tre
tras trp
—\\ zl N
; A
tcsH tcre
tcrp trco trsH teen
tcas, tHcasNoe !
7 / Y
/ e 7/ \

tasr

trAH

e

XXARXKXXRXIIAXA

tmcH
t

7 I
L7 - NN \\\\’%i I
777 7 NITTITTIRTTRRTIRTY

777

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
2. Refresh address (RAS only refresh)

Remarks 1.
2.

\Oi‘ Rogitr sl $<\\\\\\\\\\\\\\\\\\

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, ﬁ, SIO pins in this cycle.
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NEC

1PD482444, 482445

*

[Data transfer cycle]

1PD482444-60

1PD482444-70
1PD482445-70

Parameter Symbol uPD482445-60 4PD482445L-AT0 Unit | Conditions
MIN. MAX. MIN. MAX.

Serial clock cycle time tscc 20 22 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time from SC to QSF trD 0 20 0 20 ns
Propagation delay time from RAS to QSF trRaD 0 80 0 95 ns
Propagation delay time from CAS to QSF tcap 0 60 0 65 ns
Propagation delay time from DT/OE to QSF tbab 0 30 0 30 ns
Propagation delay time from RAS high to tbar 0 40 0 40 ns
QSF
Serial input enable time from RAS sz 40 40 ns
SC precharge time tscL 5 5 ns
SC pulse width tscH 5 5 ns
DT high pulse width torp 20 20 ns
DT low setup time toLs 0 0 ns
Serial output hold time after SC high tson 3 5 ns
Serial data in setup time tsis 0 0 ns
Serial data in hold time tsiH 10 10 ns
SC setup time from RAS tsrs 10 10 ns Notes 1, 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 tapp 25 25 ns Note 4
SC low hold time after DT high tsoH 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 tsoo 0 0 ns Note 4
DT high to RAS high delay time torm 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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NEC

1PD482444, 482445

Notes 1.

The tsrs and tsrH in the hidden refresh cycle, CAS before RAS refresh cycle (STOP register set cycle
and optional reset cycle) are specified to guarantee the serial port operations until the transfer cycle
is executed after the STOP register value is changed. When the 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) Split read data transfer cycle: Period from the rising edge of the SC specifying tssc to that of the
SC specifying tsoHr (Refer to 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, toTR
* For SC inputs : tspop, tspH
(2) Self control: Satisfy the following specification.
« For DT/OE edge inputs : trpHs
* For SC inputs . tssc, tsbHR
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NEC 1PD482444, 482445

Read Data Transfer Cycle (SC Active)

tras | tep

—
RAS (input) V"~

tesH tcrp
tcre trco trsH tepn
tcas, tHoasNote

ViH— 4 f 3
CAS (input) 1"~ / L / \
tasc

tasA| | tran | tcan

Address (Input) V'*L‘ XXX>EOW $<X>({ COL. "V‘V‘V‘X‘V‘V‘V‘V‘X’A

twaes tweH

SECER//Z RN TINI11INELRERRARERRARRRRRRRANY

twas tweH

G R /Z2B TN 1INEL NI RERRARRRRRRRRRRRANY

tcoH

tabD tortR
tos troH tore
/ Y
DT/OE (Input) V'” § \\\ / \ 5 5 5 5 5 5 5
A 7
WO to W15/ VoH — High-Z
100 to 1015 (VP g === == TTTTTTTTTRT T B

. trrRs tFRH .

osewen - N\ /777777TTTTTTTITTTTTTTITTITTTIT]

SE (Input) \\//': L

tscc tsop tson

Vib — tscL (_\
SG (Input) "'~ \ / tson ﬁ‘ "V
|
tsca tsca | tsca |
tsoH
- A
$100 to SI015 (Output) \\//‘;': B n-2 n-1 ] n m

!

New data output start

trD toap

4 A
QSF (Output) ‘\’/"“ )1( )(
N

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L
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NEC 1PD482444, 482445

Read Data Transfer Cycle (SC Inactive)

tre
tras trP

N - X 4 \
RAS (Input) \\//':_ \t ;/ | U

tcsH tcrr
tcrp treD tRsH teen
tcas, tHoagNote

—— - 4 \ s X
CAS (Input) V"~ N 7 \

tashl | tRAH tasc tcan

_/
Address (Input) ‘\’,'I”Lj XXXX ROW JKXX COL. ‘X‘X‘X X‘X"X‘X‘X‘X‘X‘X‘X‘X‘X‘Xq
EHCER /N LN\ || 11 111ARRRRRRARARRARAANY

N

GRS/ AR TINELTIRERELRERERRARRRRRRARANY

toLs tRDHS tote

sz o 1 N ) [ARARARARRARARAANNY

WO to W15/ Von — High-Z

100 1o 1015 (OUpU) (2T == mmmm oo | RREEEEEEELLES D LR e e LR EEEED

) tFRs tFRH .

e Yo N |_/777777T77TTTTTTTTTITTTTTTTT777

= ViH—

SE (Input) ViL— L
tspHR
trap
tssc tcap
| tscL tscH tbap tscH
— Y/ \
SC (Input) \\’/':_ \ / \
tsca tsca

— A
SI00 to SI015 (Output) \\//‘(’;: -1 XX>§ o &_T;
- N

New data output start

trPD toar
VoH — 4 Xl
QSF (Output) VoL — )ﬂk L

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L
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NEC

1PD482444, 482445

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

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15

100 to 1015 (OUtPUD)

DSF (Input)

SE (Input)

SC (Input)

(Input)

SIO0
to
SIO15

(Output)

QSF (Output)

VoL —

W) - )/ a—

\\//I:_: _/l !\‘ tcas, tHoasNote }/‘ ‘\_
e T 0 XXX
e/ BB L\LATLARLARLARLARLARLARRANRANNN
e/ B A\LATLARLANLARLANLARARRARRANNN
- T\ ) FLARLARARRARRANAANY
w N | VZ7T7T7TITTTTTTTITTITTTTTTTTT]
W I /I_J‘
e (XXX RXIKXXRXIKR)- |- oz,

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L
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NEC 1PD482444, 482445

[MEMO]
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NEC

1PD482444, 482445

Split Read Data Transfer Cycle

tre

S o W T\ / -
i _/ = - /

Accress () VEIXXX%?A_SERO:M $<X>< - coL - XOOOOOOOOOOOXXKXXXX
oW oot 1=/ s ALLAAHA1ARARARARARARARARARRARRARRANY
we o) W2 /// —r ALEALA1A1EARARAREARARRARRRRRRRARANY
BTIGE (input %‘:IW(‘DS 1RDHS////// L1111
osr (mew) 2 /// — ALAAARRAARRAREAAARRARARARRARARRAAAY

ViH— fF

SC (Input) Vil —

tsis tsiH

A

s ‘_‘E_,z‘_\_

tsis tsiH tsis tsiH tsis tsiH tsis tsH

(Input) \\’/':: { DATA IN m DATA IN DATA IN DATA IN DATA IN

SI00 tsca

tsca tsca tsca

to tsoH

tsoH tsoH tsoH tsoH

SIO15 -
- 4 4 4 4
(Output) \\//2': _ DATA OUT DATA OUT DATA OUT Y DATA OUT " DATA OUT
trD

trD

_ 7
QSF (Output) 2"~ >§‘

A
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NEC 1PD482444, 482445

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
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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NEC

1PD482444, 482445

Write Data Transfer Cycle

RAS (Input)

CAS (Input)

Address (Input)

UWE (Input)

LWE (Input)

DT/OE (Input)

WO to W15/ (

100 o 1015 {INPYt)

DSF (Input)

SE (Input)

SC (Input)

SIO0
to
SIO15

(Input)

tre

trAs

ViH— \ 4 \
ViL— \ ;/

tcre tcsH

treo trsH
tcas, tHoasNote

\\//': : 7‘ tcpn \x‘ ; /

tasr traH tasc tcan
1~ RN o XX eor KX KXXKRXOKKX XXX

ViH—
ViL—

ANNN

1111/

[/11111],

i

ViH—
ViL—

ANNN

111/

/111111,

LI

ViH—
ViL—

AN

111/

111111717,

LI

ViH—
ViL—

XXXXX

WS
|-t

s \
Mask data
7

XXKXXXKXXAX

tFrs

tFRH

ViH—
ViL—

AN

111/

1111117,

I

ViH—

vi— _ L
1sbHR
tcap
isRs trab
tscL tsch | tscH
\\//|: - _\g_;/ \ / \

tsis

tsiH

ViH—
ViL—

DATA IN

XXXKXXXKKXXXKIXXXXKIIXXXK

tsis tsiH
DATA IN ¥

VoH —

QSF (Output) VoL—

Note tcas for the uPD482444

tHcas for the uPD482445, 482445L
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NEC 1PD482444, 482445

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

tre
tras tre
She Vie- Y N
RAS (Input) ;" — \‘ ;/ \
tcrp tcsH
treo trsH
tcas, tHcasNote
— - 4 \
CAS (input) /"~ 7 torn \) ’ /
tasr tran tasc tcan

paress ot '~ QXXX _row $<X>(f co._ X XAXXOXRXKXKXKIKXXXX

wewen Vo= NN\ || /7711177777

wewen 2 N\NN || /7111117

tows || troHs

oo 2 NN\ | S///1TTT 11T T T

hws | twH
Yé%t%\:voﬂ (Input) \\//I:l: :XXXXXMaskdata ><><XXXXXXXXXXX

trrs | | tFRH
osewen i~ \\\N || ////// 1111117177777
SE (Input) \\//':: L

tsDHR
tcap
tsrs trap

tscH

tscL tscH
ViH— / \
SG (Input) "~ _\ )/ \ / k

tszH tsis tsiv
| [t

ViH— High-Z /
B . RRRRRRRRRIO 2 )
ViL— tsrz | -< \

Sloo
to tsca
Slo1s tson
_ / High-Z
(Output) \\/,‘:: ~ DATA OUT | DATAOUT }----------= S
tro
VoH — 4 4
QSF (Output) Yo"~ >§‘ X

Note tcas for the uPD482444
tHcas for the uPD482445, 482445L

103



NEC 1PD482444, 482445

Split Write Data Transfer Cycle

tre

trAs tre

Sha ViH— \ / \
RAS (Input) ;" — \‘ ;/ \

tcre tcsH

treo trsH
tcas, tHoasNote 1

— - Yy \
CAS (Input) \\//I:Z— / teen \‘ }/

tasr tran | tasc tcan

- VR
pasess (o) V1~ OOCXK_row $<X>< co. KXXXXRXIXIXIXXXIXKIXX

wewe o= NN\ || /L1111 T

wewen W \\N\N || /7111111711177 77T
oo = N\\\ || S/ /11117117177

tws twH

oo e i~ XXX s XHXOOOOROKKRAKXAXHOONKXXX

tFrs tFRH

oseired VT /7 T NV N VN WA NVANN NN

SE (Input) \\//'::
Note 2
tsks tsoHR
tscc
tscH . tscL tscH tscL tsch . tscL tscH tscL
SC(Input) V)"~ / K( 7 SL / K( ,Z{_\_
tsis tsH sis tsH tsis tsH tsis tsn tsis tsn
Slt(o)O tsca | tsca | tsca | tsca |
sI015 1soH tsoH tsou 1soH S0
(Output) \\//(;':: DATA OUT DATA OUT DATA OUT DATA OUT DATA OUT
L) trD
VoH— ){ )l
QSF (Output) VoL— " X
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NEC 1PD482444, 482445

Notes 1. tcas for the uPD482444
tHcas for the uPD482445, 482445L
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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NEC 1PD482444, 482445

* [Serial read, write cycle]

PDA8244d-60 | M1 D402444-70
Parameter Symbol ZPD482445-60 #PD482445-70 Unit | Conditions
uPD482445L-A70
MIN. MAX. MIN. MAX.
Serial clock cycle time tscc 20 22 ns
Serial output access time from SE tsea 15 17 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time from SC to QSF trD 0 20 0 20 ns
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 tsiH 10 10 ns
Serial output hold time after SC high tson 3 5 ns
Output disable time from SE high tsez 0 15 0 15 ns Note
SE low to serial output setup delay time tsoo 3 5 ns

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

SC (input) V"~

SIO0
to
SIO15

VoH—

QSF (Output) V>~

(Output) o'~ ===========--

) tser ) tsee .
_}_J&‘ h{ tsez
I
tscc tsccNote 1 tsccNote 2
tscH tscL tscH tscL tscH tscL
71_ 2 s
tsea tsca tsca
LSC’»O tsoH tsoH
High-Z b a N\ /£ NV/ L DATA32>>
DATA OUT DATA OUT —-—-
FA\X £/ /N\\X Z//\\X 0UT 7
trD

X

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

SC (Input) V¥~

SE (Input) \\//'IF::
SIO0

to (Input) \\//?;:
SIO15

Von —

QSF (Output) VoL —

tscc tsccNote 1 tsccNote 2
tscH o tscL tscH o tscL tscH o tscL
—_7
tses| |tseH tses | |tsEH tses| |1seEH tses| |1seEH
/A

tsis | | tsH sis| | tsiv
s \
'DATA ”‘KXXXXXXX DATA IN
\ y

)

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)

detail of lead end

L/
-U

—F
H
—G
| J
| |
T
f
T O e— | __________
—""L
—K
—E
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A o5 g5+0-45 1.018+0.018
) i ; ) " 80_g.2 U18_0. 009
its true position (T.P.) at maximum material condition.
B 0.75 MAX. 0.030 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
+0.002
D 0.35+0.05 0.0‘14_0_003
E 0.15%0.05 0.006+0.002
F 2.3 MAX. 0.091 MAX.
+0.004
G 2.0£0.1 0.079_0_005
+0.013
H 13.8+0.3 0.543_0_0‘12
+0.004
I 11.8+0.1 0.465+0-004
+0.009
J 1.0+0.2 0'039—0.008
+0.10 +0.004
K 0.20%5°58 0.008+8-994
+0.008
L 0.5+0.2 0.020_0_009
M 0.10 0.004
N 0.10 0.004
o+7° o+7°
P 3tL 3tL

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

70 36
HAAAAAAAAAAAAAAAA [ AAAAAAAAAAAAAAAAA

1/
+

A

iELEEGEEEEEEEEEEEGIEEEEEEEEELEEELELLL]
1 35

O} (MMTITIITIITInoe

O[] v @)

NOTE

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

detail of lead end

R
!

=

o+7
3°%

S -

P L
S70G5-65-7JG
ITEM MILLIMETERS INCHES
A 24.29 MAX. 0.957 MAX.
B 1.0 MAX. 0.040 MAX.
C 0.65 (T.P.) 0.026 (T.P.)
D 0.24+8:38 0.009+3:3%
E 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76%0.2 0.463+0.008
| 10.16%0.1 0.400+0.004
J 0.8+0.2 0.031*3:833
K 0.145+3%%8 0.006+0.001
L 0.5+0.1 0.020*3:3%8
M 0.10 0.004
N 0.10 0.004
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6. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD482444, 482445 and 482445L.

Types of Surface Mount Device

LPD482444GW : 64-Pin Plastic Shrink SOP (525 mil)
HPD482445GW : 64-Pin Plastic Shrink SOP (525 mil)
1PD482445LGW-A  : 64-Pin Plastic Shrink SOP (525 mil)
1PD482445G5-7JG  : 70-Pin Plastic TSOP (Il) (400 mil) (Normal bent)
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