DATA SHEET

MOS INTEGRATED CIRCUIT

NEC/

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 ciock
operations of up to 50 MHz from the BK-bit data register (512 words x 18 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 uPD4B2445 is provided with the hyper page mode, an improved version of the fast page mode of the
uPD482444, The random access port can input and output data by CAS clock operations of up to 33 MHz. The power
supply voitage 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)

1PD4B2444
uPD482444-60 uPD482444-70
RAS access time 60 ns(MAX.) 70 ns(MAX.)
Fast page mode cycle time 35 ns{MIN.) 40 ns(MIN.)
1uPD482445
uPD482445-70
PD482445-60 PD482445|.-A80
HPD4B244SB0 | onsgoassL-a7o | P
RAS access time 60 ns{MAX.) 70 ns{MAX.) 80 ns(MAX.)
Hyper page mode cycle time 30 ns{MIN.) 35 ns(MIN.) 40 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 cycie time:

uPD482444-60 4PD482444-70
uPD482445-60 uPDA4B2445-70, 4824451-A70 HPDAB2445L-AB0
20 ns(MIN.) 22 ns(MIN.) 25 ns(MIN.)
« Serial data read/write
- Spilit buffer data transfer
« Binary boundary jump function
*  Ordering Information
Part Number RASn:c(;e:)s(v‘)ﬁme Package Potz:tj;:ply Page Mode
uPD482444GW-60 60 64-pin plastic shrink 5V+10% Fast page mode
uPDAB244AGW-T0 70 SOP (525 mil)
uPD482445GW-60 60 64-pin plastic shrink 5V+10% Hyper page mode
1PD4B2445GW-70 70 SOP (526 mil)
uPD4824451. GW-A70 70 33Vz:03V
uPD482445LGW-AB0 80
uPD482445G5-60-7JG 60 70-pin plastic TSOP (Il) | 5V 10%
4PD4B2445GE-70-7JG 70 (400 mif) (Normal bent)
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Pin Contigurations (Marking Side)

64-Pin Plastic Shrink SOP {525 mil)

\\_/ 64 [«—0SC

Vec O——— 1
DY/OE 0—{ 2 O 63 |+—0SE
GNDO——] 3 62 ——OGND
SI00 O] 4 61 o—=0SIO15
WONOO O] 5 60 f=—=OW1501015
SIO1 O=—+1 6 59 [e-—=0sI014
W1/101 0ol 7 58 f—=0W14/1014
Vee O——— 8 §7 |—=0Vec
SI02 0e—ey g 56 f+—=0 SI013
W2/02 O=—el 10 55 f—=ow131013
5103 O=—a] 11 54 f+—o0 51012
W3103 Om—ed 12 53 f—=0 W12/1012
GNDO——] 13 52 f—0GND

SI04 0——n] 14 5% % 51 |=—=0SI011
WA4/104 et 15 50 [+—=0 W11/1011
SI05 O 16 49 f+—+0 81010
WS/105 Oe—e] 17 £ E 48 |o—=0O W10A01D
Ve O——1 18 235 47 —oVee
$106 O] 19 g £= 46 f+—0 5109
WE/I06 O=—=] 20 45 f+—0 wonoe
SIO7 O=—ef 21 44 |+—=0s108
WT/IO7 O=—mn] 22 43 [=—=0 W8/l08
GND 0———| 23 42 |——cGND
LWE 0— 24 41 fo—0 DSF
UWE 0——+] 26 40 ——ONC
RAS 0——+{ 26 39 |-——0 CA%
A8 O—e] 27 38 |—=0QSF
A7 O——o] 28 37 f=—o 40
A6 O——a] 29 36 fe—o0 A1
A5 O———=f 30 O 35 [=—o A2
A4 Ol 31 34 |0 A3
Vec O——1 32 33 ——O0GND
AO to A8 : Address inputs
WO to W15/100 to 1015 : Mask data selects/Data inputs and outputs
SI00 to SI015 : Serial data inputs and outputs
RAS : Row address strobe
CAS : Column address strobe
DT/OE . Data transfer/Output enable
UWE, LWE : Write-per-bitvWrite enable
SE : Serial data input/Output enable
5C : Serial clock
QSF : Special function output
DSF : Special function enable
Vee 1 Power supply voltage
GND : Ground
NCHNote : 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 (lI} (400 mil} (Normal Bent)

__Vcco——- 1 \_/ 70 |l»—-08sC
DT/OE 0—-=] 2 O 69 [+—o0 SE
GNDO——13 68 [-——0 GND
SI00 O=—=at 4 67 [»—=0SI015
WONOD O=—=1 5 66 [~—e-0OWI151015
SI01 0=t 6 65 [»—eosi014
W1/101 Ow—=1 7 64 [0 W14/1014
Vec O——18 63 b——C Vee
SI02 O=—=1 9 62 [~—=08I013
W2/102 0=—>] 10 61 f+—e0 W131013
5103 O=—=1 11 60 —=-08i012
W3103 0= 12 59 w0 W12/1012
GND O— 13 58 ——0GND
SI04 0] 14 Fﬂ 57 [0 81011
WAIO4 O~—et 15 o 56 WO
8105 0-—=] 16 8 55 sio10
NG o—] 17 54 |——0ONC
NC o—— 19 % 52 f——oNC
WS/105 0= 20 o 51 |+—=0W10/1010
Vo 0 21 @ 50 |——0 Vee
SI06 0=—] 22 49 f+—=0 SI09
WE/OE O=—a] 23 48 [»—=0 W9/I09
SIQ7 Ol 24 47 =0 8108
W7/07 O=—e] 25 46 a0 WB/I08
GND o—{ 26 45 —oGND
LWE 27 44 l~—0 DSF
UWEo—+} 28 43 |——0 NC
AASo—-f 29 42 |+~—0 TCAS
AgO—=1 30 41 [—=0 QSF
A7 O——=1 31 40 »—0 AQ
AB Ol 32 39 [+——C Al
A5 O—=] 33 38 |~——0 A2
A4 O—nl 34 O 37 |»——0 A3
Ve 0—-1 35 36 [——0GND
AQ to A8 : Address inputs
WO to W15/100 to 1015 : Mask data selects/Data inputs and outputs
S100 to 81015 : Serial data inputs and outputs
RAS : Row address strobe
CAS : Column address strobe
DT/OE . Data transfer/Output enable
UWE, LWE : Write-per-bityWrite enable
SE : Serial data input/Output enable
SC : Serial clock
QSF . Special function output
DSF : Special function enable
Vee : 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

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 iatches the row addresses (A0 to A8), selects the corresponding
{Row address strobe) word line, and activates the sense amplifier. It also refreshes the memory
cell array of the one line (8,192 bits) selected from the row addresses (A0
to A8).
It also serves as the signal which selects the following operations.
* Write-per-bit + Split data transfer
* CAS before RAS refresh
CAS This signal latches the column addresses (AQ to AB), selects the digit line
{Column address connecting the sense ampilifier, and activates the output circuit which
strobe) outputs data to the random access port.
It also serves as the signal which selects the foliowing operations.
» Read/write + Block write
+ Color register set + Mask register set
AO to AB 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 foltowed 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, tcad) are specified for activating the RAS and TAS signals.

TAP Register Input

in the data transfer cycle, this TAP register input pin functions as the address
input pin which selects the memory cell for transferring (9 bits are latched
at the falling edge of ﬁﬁ) and the TAP register data input pin which
specifies the start addresses of the serial read/write operation after data
transter (9 bits are latched at the falling edge of the —CEK—S_).

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/
Output

Function

DT/OE
{Data transter/
output enable)

UWE, LWE
{Write enable)

Input

These are the data transfer control signal and read operation control signal
respectively. They have different functions in the data transfer cycle and
read cycle.

Data transter control signal (in data transfer cycle)
The data transfer cycle is initiated when a low level is input to this pin at the
falling edge of RAS.

Read operations control signal (In read cycle)

Read operation is performed when this signal, and the RAS and CAS signals
are activated. The input/output pin is high impedance when this signal is
not activated. When the UWE and LWE signals are activated while the DT/
OE signals are activated, the DT/OE signals are invalid in the memory and
read operatians cannot be performed.

These are the write operation controi signal and mask write cycle (write-per-
bit function) mask data input control signal, respectively.
OWE controls the upper bytes (W8 to W15/108 to 1015) and LWE controls
the lower bytes (W0 to W7/100 to 107) of the input/output pins.
When this signal, RAS and CAS signals are activated, write operations or
mask write can be performed. These mode are determined by the level of
UWE and LWE at the faiting edge of RAS.

« High level ... 8 or 16-bit write cycle

- Low level ... Mask write cycle (Write-per-bit)

DSF
(Special function
enabte)

This signal controls the selection of functions.
The selection of functions is determined by the level of this signal at the
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 W15/100 to 1015
(Mask data selects/
Data inputs, outputs)

Input/
QOutput

These are normally 16-bit data bus and are used for inputting and outputting
data. (100 to 1015).

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 failing 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 npu Function
Quiput
SC tnput | 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 SI0O0 to SIO15 pins and kept until the next SC
rising edge.
Serial Write
The data from the SIO0 to SIO15 pins are latched at the rising edge of the
SC and written in the data register.
SE This is a controf 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).
Si00 to SIO15 Input/ | These are the serial data input and output pins of the serial access port.
(Serial data inputs/ Qutput
outputs}
QSsF Qutput | 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 levelt ....... Upper side (Addresses 256 to 511)

- Low level Lower side (Addresses 0 to 255)
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2. Random Access Port Operations

The operation mode is determined by the CAS, DT/OE, UWE, LWE, and DSF leval 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|[WE|DSF]  DSF
H H H H L L Read/Write cycle
H H H H L H Block write cycle
H H LfL |t L Mask write cycleNote 1
H H L} H[L L g;, Upper byte mask write cycigNote 1
H H H|L|L L z Lower byte mask write cycleNote 1
H H (O B S H g Block mask write cycleNete 1
H H LiH|L H § Upper byte block mask write cycleNote 1
H H H|lL|L H Lower byte block mask write cyclgNote 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 fg;_ Single read data transfer cycle
H L H H H x % Split read data transfer cycle
H L L L|L x E Single write data transfer cycleNote 1
H L LfL|H x § Split write data transfer cyclgNote 1
L x x x L x % CAS before BAS refresh cycle (Option reset)Note 1, 2
L x H H H x S CAS before RAS refresh cycle (No reset)
L % L L H x g CAS before RAS refresh cycte (STOP register set)Note 2
H H x | x| x x ;‘:" RAS only refresh cycle
Notes 1. Observe the foliowing 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 cycie (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
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2.1 Random Read Cycle

This product has a comman 16-bit input/output pin. To output data, specify the address using the RAS and
TAS 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 leve! of DT/OE at the falling edge of
the RAS clock. 1f DT/OE is set to low level at the talling edge of the RAS clock, data transfer cycle operations will
be initiated. Theretore, to set the read cycle, input a high level abave toux (MIN.) to DT/OF from the falling edge
of the BAS clock, and then input a low levet.

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 pPD482445 and uPD482445! 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 untit the next CAS cycie, and because the output is extended,
the minimum cycle can easily be used. Forexample, by fixing DT/OE atlow 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 aresult, the output witi 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 (tnput)

CAS (input)

AQ to A8 (Input)

DT/OE (inputy
Note 1 Note 1 _|Note 2 Note1 | Note 2 .
High-Z —— High-Z
WIO Ouiput)  -=-" 2 e 4 X ) )

Notes 1. Time during which the output data is kept in the fast page read cycle.
2. Time during which the output data is kept in the hyper page read cycle ( fEjpart: Extended data
output).
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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 GAS 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 WE controls the lower bytes (WO to W7/00 to 107). Byte write cycle can therefore be performed
by controlling UWE and LWE.

The random write cycle, regardiess of the word/byte write cycle, latches the word data (16 bits) input to the data
bus. By inputting a low level to UWE (or LWE) during the byte write cycle, the latched word (16 bits) data wilt 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 WE (or LWE) later, the ignored lower byte (or upper byte) data
can be written. By controliing the OWE and [WE 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 nat 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 TAS clock. The write data is taken into
the device at the falling edge of the CAS clock.

2.2.2 Late Write Cycle

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

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

2.3 Read Modify Write Cycle

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

To execute this cycle, delay UWE and LWE from the late write cycle by tawo (MIN.), towo (MIN.), and tawo (MIN.).
Foliow the tosz 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 (uPD482444)

The pPD482444 adopt the fast page mode. This mode accesses memory cells in the same row array in about
1/3 of the time taken by the normal random read/write cycle. This fast page mode cycle is executed by repeating
the CAS clack 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 pPD482445L adopt a hyper page mode cycle which is a faster read/write cycle than the
fast page mode of the yPD482444 (Hyper page mode cycle time: 30 ns (MIN.}).

in this cycle, because the read data output is kept until the foliowing CAS cycle and as a result, the output is
extendec, the minimum cycle can easily be used. The outputis extended compared to the normal fast page mode
of uPD482444. Refer to 2.1.1 Extended Read Data Output.
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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 cycie is eight continuous columns on one row address (8-column
x 16 - IO = 128 bits or 8-column x 8 + {0 = 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 Bth) correspond to W0 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 AD, 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 “17. Writing will be prohibited if the column select data is “0”.
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2.8.3 Execution of Block Write Cycle

At the falling edge of the slowest signal (CAS, UWE, or LWE), input the “1” column select data or “0” column
select data to WO to W15/100 to 1015 corresponding to columns 1st to 8th.

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

written.

Table 2-2. 1O Pins Input with Column Select Data Corresponding to Columns 1st to Bth
Column Select Data of Lower Byte (100 to 107) Column Select Data of Upper Byte {108 to 1015)
Selected 8 ar(\:c? Igr::egg:;ijsi:g Column " Selected 8 agg Ié?r?eggg:g:g Column )

Columns WiiO Pin ngl Writing Columns WIIO Pin Sg;?;' Writing
AZ2[A1|AC| 1O A2 |A1|AC| IO
tstcolumn [ O[O | O | 100 1 Yes 1st column 0O|0|0|i08 1 Yes
0 No 0 No
2ndcolumn | O [ Q0§ 1 | iO1 1 Yes 2ndcolumn {0 {0 | 1] 109 1 Yes
0 No 0 No
3rdcolumn [0 |1} 0 ] 102 1 Yes Srdcolumn [0 |1 |0 {IO10 1 Yes
0 No 0 No
4thcolumn [0 | 1] 1] 103 1 Yes 4th column 011 }l011 1 Yes
o] No 0 No
5th column 110]0] 104 1 Yes 5th column 1100|1012 1 Yes
[¢] No o] No
6th column 1101|105 1 Yes 6th column 1101 1]1013 1 Yes
0 No o] No
7th column 111[0] 106 1 Yes 7th column 11101014 1 Yes
0 No 0 No
8th column 1111|107 1 Yes 8th column 1{1]1]tO18 1 Yes
0 No 0 No
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Figure 2-2. Memory Celt Range That Can be Written in Block Write Cycle

Lol 7777 777
ﬂ”"".’
16 WAO - { Uoper 64 bits 1"""."

s g PP Ar"'"""

W8/108 to W151015

: ;
! L 8th Column (W15/1015)

‘. i 7th Column (W141014)
f 3 e 617 Column (W13/1013)
| o e §th Column (W12/1012)

512 Rows 8 Columns — 4ih Column (W1 11011}
i ————— 3rd Column (W10/1Q10)

2ng Cotumn (W3/109)
Lower 64 bits 1st Cotumn (W8/108)

511 g é 3

\

o 512 Columns

511 Ay
""""

L
L &ih Cotumn (w707
- 7th Column (W6/106)
6th Column (W5/105)
e Bt ColUmn (WAA04)
4th Column (W3/103)
bt 3rd Colurnn (W2/102)
2nd Coluymn (W1/101)
1st Column (WO/100)

Remarks 1. is the memory cell range that can be written in one block write cycle.
2. { ) is the W/IO pin input with the column select data.

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

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

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

Table 2-3. Register Selection

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

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

Cycles that use the write-per-bit function during the random write cycle, flash write cycle, block write cycle, write
datatransfer cycle, are called mask write cycles. 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 Seiection

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 i 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
Te 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 tunction can be used using the old mask data from the next mask write cycle.

2.8.3 Execution of Mask Write Cycle

To execute the write-per-bit function, select the new mask data method or old mask data method, and set UWE
and LWE to low level at the falling edge of RAS of each write cycle (U_\ATE controls the upper byte (W8 to W15/108
to 1015) and LWE controls the lower byte (W0 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 cycte, the mask
data deterrmined 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 inpuis (m only refresh and read/write refresh). The refresh period is the same as the 2M-bit dual port
graphics buftar (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 AD to A8 at the falling edge of RAS, setting CAS to high
level, and keeping CAS at high level while RAS is low level, the memory cells on the specified row address (512
x 16 bits) can be refreshed. Atthis time, refresh is executed, WOto W15/100 to 015 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 nzcessary to perform refresh again.

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

2.9.2 CAS Before RAS Refresh Cycie (Including Hidden Refresh)

When CAS is set to low level at the falling edge of BAS, the refresh address is supplied from the internat 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 o the new mask data method.

(2) When DSF is high level and UWE, LWE are low level: STOP register set
The STOP register data is input from the AQ to AB 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 ali 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 BAS 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, UWE,
and LWE at tha falling edge of RAS. Operations are guaranteed when DSF is low level and when DSF, UWE, and
WE 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 spiit 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
CAS|DT/OE | UWE, LWE |DSF Data Transier Type Transfer Source Tralnsfér
Destination
H L H L | Singie 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 part

Note Write-per-bit function can be specified.

Remarl 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 wards x 16 bits) data of the random access port o the serial access port
in one cycle.

(a) Setting of Single Read Data Transfer Cycie
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 AQ to AB 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 AD 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 (531
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 tsow if the SC is active, and after tsour if SC is inactive.

Caution When the single read data transfer cycle is ted 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 18 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 thi

(a

s transfer cycle. Refer to 2.8 Mask Write Cycle.

} Setting of Single Mask Write Data Transfer Cycle

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

The memory cells {512 words x 16 bits) of the transfer destination of the random access port are selected
using the row address input to AD to A8 at the falling edge of BAS. The address data input to AD to AB at
the falling edge of CASis input as the TAP register data. Refer to 3.4 TAP Register.

(b) Execution of Single Mask Write Data Transfer Cycle

To execute this cycle, set the single write data transfer cycle and then input high level to RAS. Data will

be transferred at the rising edge of RAS. At the same time, the serial address pointer jumps to the start

column (TAP) of the next serial write cycle, and the TAP register will be set the empty state.

After the transfer is completed, the new serial access port data is latched at the rising edge of the SC clock

that occurs after tsenr.

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 port op i cannot be
ensured until either one of the following points. If the SC clock is input during this time,
the serial register value also cannot be guaranteed.

+ Until the falling edge of CAS during the write data transfer cycle
« Until the read data transfer cycle is executed again
Figure 3-1. Single Write Data Transfer and TAP Operation
Before transfer After transfer
Random Access Port Random Access Pant

Transfer destination

N

TAP register TAP register

AP dat "Empty”

Serial Access Port % Serial Access Pon[ ]

[— 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 2566 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 BK-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 faling 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 AO to AB at the falling edge of RAS. And the address data input to AQ to
A7 at the falling edge of CAS is latched as the TAP register data of serial access port. There is no need
to control address data input to AB. Refer to 3.4 TAP Register.

{b) Execution of Split Read Data Transfer Cycle
To execute this cycle, set the spiit read data transter cycle and then input the high level to RAS. Data wili
be transferred at the rising edge of RAS. Datais transferred from the random access port to the serial access
port automatically at the column side where serial access portis 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 transterred.

Because UWE and LWE are low level at the falling edge of RAS, the write-per-bit function always tunctions in
this transfer cycie. Refer to 2.8 Mask Write Cycle.

(a) Setting of Split Mask Write Data Transfer Cycle

(b

—

To set this data transfer cycle, input a high level to CAS and DSF and low leve! to DT/OE, UWE, and LWE
at the falling edge of RAS. Because the write-per-bit function functions in this transfer operation, for the
new mask data method, the mask data must be supplied to WO to W15 at the falling edge of RAS, and for
the oid 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 AQ to A8 at the falling edge of RAS. The address data input to AO to A7 at
the falling edge of CASis input as the TAP register data. There is no need to contro! 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 cycie and then input high level to RAS. Data will be
trarsferred 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 {0 3.3.3 QSF Pin Qutput.

Whean 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 transter (Upper column)
Random Access Port Random Access Port

Transler
stination

TAP register TAP register

TAP data 1 "Empty"

Seriaf Access Port

E | Serial Access Port | I % l

TAP data 1
Serial write start
Belore transfer (Lower column) After transfer (Lower column)
Random Access Port ' Random Access Port
Transfer N
destination . :
! 4\ TAP register TAP register
i ﬁ
I‘ ”Emmy-
Il

Serial Access Port l m J ‘ Serial Access Ponﬁ [ I l
i
L—-———“& 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 aperations 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 date transfer cycle.).

Execu’e 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 levetl to the SE pin, data will be output from the seriai address pointer specified by TAP
register. The data synchronizes with the rising edge of the SC clock and is output from the SIO0 to SIO015 pin,
and the data is kept until the next rising edge of the SC clock.

(a) Reading-Jump
The SE pin controis the SIO pin output buffer independently from the SC clock. By setting the SE pin to
high level even while inputting the SC clock, 5100 to 81015 pins become high impedance. Butthe operations
of serial address pointer will be continued while the SC clock is being input even though reading has been
prohibited from SE pin. Reading-jump of the column can be performed using this function.

3.3.2 Serial Write Cycle

To set the serial write cycle, perform the singie 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 signat to the
SC pin and inputting a low level to the SE pin, data can be latched from the serial address peointer 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 (isen) 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 levei
even while inputting the SC clock, writing wilt 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 1o 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

Al Followi lock
QSF Output ccess Address of Following SC clacl (Split Data Transfer Method)

Low level Addresses 0 to 2565 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 {ADto A7: Split data transfer) at the falling edge of CAS during the setting of a transfer
cycle is set as the TAP register data. By executing the transfer cycle, the start address of the following serial read
(or write) operations is specified by the data of the TAP register and the TAP register will be kept in the empty state
until the TAP regis-ter is set again.

in the split data transfer cycle, because the inactive serial access port column addresses are specified by the
data of the TAF register avtomatically, 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
regjister, the binary boundary jump function cannotbe used. Refer to 3.6 Binary Boundary Jump
Function.

3.5 STOP Regjister

The STOP register is a data register which determines the column of the jump source when jumping to a different
cotlumn 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
cycte. The data input to AD 1o A7 will be input as the STOP register data.

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

STOP Register Data Divi- | Bit
AT | A6 | AS [ A4 A3 to AD| sion Width

Jump Source Bit Column (Decimal Number)

255
Tl 1 ] 1 172 | 25€

511

127, 256
o1ty 1 174 | 128

383, 511

63, 127, 191, 285

319, 383, 447, 511

31, 63, 95, 127, 158, 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, 318, 335, 351, 367, 383, 399, 415, 431, 447, 463, 479, 405, 511

ojo|1]1 1 1/8 64

olojoj 1 116 | 32

0|0|0}D 1 1/32 | 16

Remark A&: Don't care.

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

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

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

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

3.6.1 Usage of Binary Boundary Jump Function

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

When the 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 undefired 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
i all the data of the register is read (write) during data transfer while the serial read (write) cycie is being executed,
the serial pointer will repeat 0 to 511.

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

automatically.

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

4.1 uPD482444, 482445 (Power Supply Voltage Vec = 5 V £ 10 %)

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage Al ~1.0t0 +7.0 \
Supply voltage Voo -1.010 +7.0 v
Cutput current o 50 mA
Power dissipation Po 1.6 W
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tsg -55 to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings couid 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 reliabliiity.

Recommended Operating Conditions

Parameter Symbol | MIN. | TYP. | MAX. Unit
Supply vcltage Vee 4.5 5.0 5.5 \
High teve: input voitage ViH 2.4 5.5 \)
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 Symbotl Test conditions MIN. | TYP. | MAX. | Unit
Input leakage current e Vin=0Vio 55V, -10 +10 | pA
Other inputs are 0 V
Output! leakage current lot W/IO, SIO, QSF are inactive, | =10 +10 | pA
Vour=0Vto 55V
Random access port Vou {R) lon (R) = ~1.0mA 2.4 v

high level output voltage

Random access port Vou {R) low (R) = 2.1mA 0.4 Vv
low level output voltage

Serial access port Vor (S} fon (S) = —1.0mA 2.4 \
high {evel output voltage

Serial access port Vou {S) oL (8) = 2.1mA 0.4 \Y
low leve! output voltage

Capacitance (Ta = 25 °C, 1 = 1MHz)

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

input Capacitance Cn RAS, CAS, UWE, LWE, DT/OE, DSF, SE, SC 8 pF
Crz AD to A8 5

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

Qutput Capacitance Go | QSF 7 pF
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DC Characteristics 2 (Recommended operating conditions uniess otherwise noted)Note 1

Serial pPD482444-60 uPD482444-70
Random Access Port Access Port Symbol #PD482445-60 | pPDAB2445-70 | o | Gonditions
Standby | Active MIN. MAX. MIN. MAX.
Random Read/Write Cycle [o) loot 110 95 mA
RAS, CAS cycle,
trc = tec (MIN.), o = OmA O | ieer 130 110
Standby O lecz 10 10 mA | Note2
RAS = CAS = Vi,
Dour = high impedance O | lees 50 45 | mA [ Note2
RAS only refresh cycle o} fecs 100 85 | mA | Nota3
RAS cycle, CAS = Vi,
tre = tRc (MIN.} e} leco 140 120
Fast/Hyper page mode cycle o} loca 120 105 | mA [Notes 4,5
RAS = Vu, CAS cycle,
tec = tec (MIN.) OF tipc = tupc (MIN.) O | fecw 150 130
CAS before RAS refresh cycle O teos 100 a5 mA
tac = tac (MIN.)
o] {oc 130 120
Data transfer cycle o) loce 120 105 mA
tac = tre (MINL)
(o] lecz 150 130
Color/Mask write register set cycle le) fccts 0 80 mA
tre = the (MIM.}
o] lecia 120 105
Flash write cycle 0O Jccs 30 80 mA
the = trc (MIN.)
o lecis 120 105
Block write cycle le) lccrr 110 100 mA
tac = tre (MIN.)
O lcca 140 125
Fast/Hyper page mode block write cycle o) lecrs 135 120 mA
tec = trc (MIN.) Or tupc = tuec (MIN.)
e} icczo 155 135 Notes 4, 5|

Notes 1. No load on W/AQ, 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 tre = tre (MIN.).

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

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

. Value when the address in tupc one cycle is changed once when pPD482445 tiec = thee (MIN.).

(2 S I ]
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4.2 uPD482445L (Power Supply Voitage Vec = 3.3 V £ 0.3 V)

Absolute Maximum Ratings

Parameter Symboi Rating Unit
Pin voltage VT -1.01t0 +4.6 Vv
Suppiy voltage Vee -1.0t0 +4.6 v
Output current lo 20 mA
Power dissipation Po 1.0 w
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tstg -55 to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the
limits in the operational sections of this characteristics. Exposure to Absolute Maximum
rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol MiN. | TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 a8 \
High ievel input voitage Vin 2.0 Vee + 0.3 \Y
Low level input voltage Vi -0.3 +0.8 \Y
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 In Vin=0Vto 36V, -5 +5 BA
Other inputs are 0 V

Output leakage current lou W/IO, SIO, QSF are inactive | -5 +5 BA
Vour=0Vto 3.6V

Random access port Van (R) lon (R) = -1.0mA 2.4 Vv
high level output voltage

Random access port Vou (R) o (R) = 2.0mA 0.4 \
low level output voltage

Serial access port Vou (S} lou (8) = ~1.0mA 24 \
high level cutput voltage

Serial access port Vou (8) lot (8) = 2.0mA 0.4 Vv
low level output voltage

Capacitance (Ta = 25 °C, f = 1MHz)

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

Input Capacitance Cn | AAS, CAS, UWE, [WE, DT/OE, DSF, SE, SC 8 pF
Ciz AOD to A8 [

Input/Qutput Capacitance Cio W/IO {0 1o 15), SIO (0 to 15) 7 pF

Qutput Capacitance Co QS8F 7 pF
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)hote 1

Serial Access Port (#PD482445L-A70 [1PD4824451.-A80
Random Access Port Symbol Unit | Condition
Standby | Active MIN. | MAX. | MIN. | MAX,
Random Rsad/Write Cycle fe) lcer 75 80 | mA
RAS, CAS cycle,
thc = thc (MIN.), lo = OmA O | teer 110 90
Standby @] leca 7 7 | mA | Note2
RAS = CAS = Vm,
Dour = high impedance O | fecs 35 30 | mA | Nots2
FAS only refresh cycle O feca 75 60 | mA | Notea
RAS cycle, CAS = Vi,
tac = tac (MIN.) O fees 110 a0
Hyper page mode cycle (o] fcca 86 70 mA | Note 4
RAS = Vi, CAS cycle,
tapc = twe (MINL) O | leew 120 100
CAS before RAS refresh cycle O lces 85 80 mA
trc = tac (MIN.}
o] loci 120 110
Data transfer cycle O lecs 95 80 mA
trc = tre (MIN.)
O Icciz 130 110
Color/Mask write register set cycle O lecra 70 60 mA
trc = tac (MiN.)
o] logia 105 100
Flash write cycle o] iccis 70 80 mA
tac = tac (MIN.)
o] lecis 105 20
Block write cycle o] lcci? 90 80 mA
tre = tre (MIN.)
o] fecre 125 110
Hyper page mode block write cycle o) lects 100 85 mA | Note 4
tee = thee (MINLY
o] leczo 135 115

Notes 1. Noload on W/IO, 810, QSF. The current consumption actually used depends on the output load and
operating frequency of each pin.
2. A change in row addresses must not occur more than once in tac = tre (MIN.).
3. When the address input is set to Vin or Vit during the tras period.
4. Value when the address in tiec one cycle is changed once when pPD482445L twec = thec (MINL).
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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 teast 100 us after Vec 2 4.5V (uPD482444,

482445}, Vee 2 3.0 V (uPD482445L1), then supplying at least 8 RAS clock cycles. The RAS clock only requires
tac, tras, and tre are satisfied; there is no problem if cther signals are in any state.

» Measurz attr = 5 ns
» AC characteristic measuring conditions

{1} Input voltage, timing

tr=5ns tr=5ns

Note 2.4 V: uPD4B2444, 482445
2.0 V. uPD4824451

(3) Output load conditions

Random Access Port

Vee
1.838Q
WO -
50 pF
o 993 Q2
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(2) Output voltage determined

Voriming =20V
Voumax; = 0.8V
Serial Access Port
Vee
1,838Q
SIO -———9p—
30 pF
C. 993
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[Common] (1/2)
#PD482444-60 ::g:gsjjg-;g PDAB2445L-AB0
Parameter Symbal | #PD482445-80 4PDAB2A45L-ATG Unit |Conditions
MIN. MAX. MiIN. MAX. MIN. MAX.
Random read or write cycle time tac 110 130 150 ns
Access time from RAS trac 60 70 80 ns | Note 1
Access time from CAS teac 18 18 25 ns | Notet
Access time from column address taa 30 35 40 ns | Note 1
Access time from OE toea 18 18 20 ns
RAS precharge time tae 40 50 80 ns
CAS precharge time teen 10 10 12 ns
{Non page mode)
CAS precharge time tep 10 10 12 ns
(Fast page/Hyper page mode)
CAS high to RAS low precharge time tcap 10 10 10 ns
RAS high to CAS low precharge time tarc 10 10 10 ns
RAS puise width (Non page mode) tasg 60 10,000 70 10,000 80 10,000 | ns
RAS pulse width trasp 60 125,000 70 125,000 80 125,0001 ns
{Fast page/Hyper page mode)
CAS pulse width teas 15 100,000 15 100,000 22 100,000 | ns
CAS pulse width toas 10 [100,000] 10 |100,000] 12 |100,000| ns
Write command pulse width twp 12 12 15 ns
AAS hold time thsh 15 18 20 ns
CAS hold time tosn 60 70 80 ns
Row address setup time tasa 0 o} 0 ns
Aow address hoid time tRam 15 15 15 ns
Column address setup time tasc 0 0 0 ns
Column address hold time tean 10 10 12 ns
Read command setup time tres 0 0 0 ns
Data in setup time tos o 0 0 ns [ Note 2
Oata in hold time ton 18 15 15 ns | Note 2
o7 high selup time tows 0 o] o] ns
DT high hold time town 15 15 15 ns
Write-per-bit setup time twes 0 0 Q ns
Write-per-bit hold time twen 15 15 15 ns
DSF setup time from RAS trRs ¢ 0 o] ns
DSF hold time from RAS tean 15 15 15 ns
DSF setup time from CAS tecs Q 0 ¢} ns
DSF hold time from CAS tron 12 12 15 ns
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(2/2)
£PD482444-70
Parameter Symbol ﬁ:’g:z:::{;g HPDAB2445-70 | uPDABRA4SL-AB0 Unit |Conditions
#PDA4B24451-A70
MiIN. MAX. MiN. MAX. MIN. MAX.
Write-per-bit selection setup time tws 0 0 Q ns
Write-per-bit selection hold time twi 15 15 15 ns
Column address to RAS lead time tRAL 30 35 40 ns
Write command to RAS lead time tRwL. 20 20 25 ns
Write cammand to CAS lead time towe 15 15 20 ns
RAS to CAS defay time treo 25 40 30 50 a0 85 | ns | Note 1
RAS to column address delay time trap 15 30 15 35 17 40 ns Note 1
Output disable time from RAS high torr 0 15 0 15 o] 20 ns |Notes 3, 4|
Output disable time from CAS high tore 0 15 o 15 0 20 | ns |Notes 3, 4|
Output disable time from OE high toez 0 15 0 15 0 20 | ns |Notes 3, 4
Output disab'e time from LWE, UWE | twez 0 15 0 15 0 20 | ns |Notes 3,4
low
Write commend pulse width twpz 12 12 15 ns Note 4
Transition time (Rise/Fall) tr 3 35 3 35 3 35 ns
Masked byle write setup time thecs 8] o 0 ns
Masked byte write to RAS hold time | tuan 0 0 0 ns
Masked byte write to TAS hold time thck 0 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 taco < treo (MAX.) trac (MAX.) trac (MAX.)
tRap > trap (MAX.) and trep < troo (MAX.) taa (MAX.) trap + taa (MAX.)
trco > treo (MAX.) tcac (MAX.) trep + teac (MAX)

504

trap (MAX.) and treo (MAX.) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa, tcac) is to be used for finding
out data will be available. Therefore, the input conditions trap > trap (MAX.) and taco 2 treo (MAX.)
will not cause any operation problems.

These parameters are referenced to the following points.

(1) Early write cycle . The falling edge of CAS
(2) Late write cycie . The falling edge of UWE, LWE

(3) Read modify write cycle : The falling edge of UWE, LWE

. tsez, toez, twez, torr, torm, and torc define the time when the output achieves the condition of high

impedance and is not referenced to Von or Vou.
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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 RAS, CAS and DT/OE are set to high level and UWE, LWE are set to low level affect the
high impedance state, the specifications will change as follows. Controlling by RASis usablein hyper
page mode (uPD482445, 4824451 ).

Fast page mode (uPD482444)

AAS | CAS |DT/OE |UWE, LWE Remark
torr X LoH L H
twez X L L Ho twez should be met.
toez X L L-H H

Hyper page mode {:PD482445, 482445L)

RAS | CAS |DT/OE |UWE, IWE Remark
toFr L-H H L H
torc H L—-H L H
twez L L L H-L twez should be met.
toez [ L L H H

Remark H : High level
L : Low level
x : Don't care
— @ Transition
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[Read cycle]
PDaB24ss5o | HPD382444-70
Parameter Symbol | #PD482445-80 #PDAB2A45-70 | uPDAB2445L-AB0 Unit |Conditions
#PD4824451 -A70
MIN. MAX. MIN. MAX. MIN. MAX.
Random read or write cycie time the 110 130 180 ns
Fast page mode cycle time trc 35 40 50 ns
Hyper page made cycle time twpe 30 35 40 ns
Access time from RAS trac 60 70 80 ns Note 1
Access time from CAS teac 18 18 25 ns Note 1
Access time from column address taa 30 35 40 ns Note 1
Access time from OF toea 18 18 20 ns
Access time from CAS trailing edge tace 30 35 40 | ns
OE to RAS inactive setup time toes b] 0 0 ns
Read command hold time after RAS tany 9] 0 0 ns Note 2
high
Read command hold time after CAS tacH ] o] 0 ns Note 2
nigh
Qutput hold time from CAS tone 3 5 5 ns
Output disable time from RAS high torm 0 15 ol 15 0 20 ns |Notes 3, 4
Output disable time from CAS high tore 0 15 0 15 0 20 | ns |Notes3, 4
Output disable time from CAS high torc 0 15 0 15 0 20 | ns |Notes 3,4
{Hyper page mode)
Output disable time from OF high toez a 15 0 15 [¢] 20 ns |Notes 3, 4|
Qutput disable time from \—J_V.V_E, LWE twez a 15 0 15 0 20 ns |Notes 3, 4|
low
Write command puise width twpz 12 12 15 ns Note 4
Notes 1. For read cycle, access time is defined as follows:
Input conditions Access time Access time from RAS
tasp < trap (MAX.) and taco < treo (MAX.) trac (MAX.) trac (MAX.}
trap > taso (MAX.) and treo < treo (MAX.) taa (MAX.) trao + taa (MAX }
trco > treo (MAX.) teac (MAX.) taco + tcac (MAX.)

trap (MAX.) and troo (MAX.) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, tas, tcac) is to be used for finding
nut data will be available. Therefore, the input conditions trao 2 trap (MAX.) and treo 2 tren (MAX.)
will not cause any operation probiems.
2. Either trer (MIN.) or tran (MIN.) should be met in read cycles.
3. lsez, toez, twez, tors, tors, and torc define the time when the output achieves the condition of high

mpedance and is not referenced to Vou or Voo,
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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 RAS, CAS and DT/OE are set to high level and UWE, LWE are set to low level affect the
high impedance state, the specifications will change as follows. Controlling by RAS is usable in hyper
page mode (pPD482445, 482445L).

Fast page mode (uPD482444)

RAS | CAs |DT/OE |UWE, LWE Remark
torr X L-oH L H
twez % L L H- L twez should be met.
toEz X L LoH H

Hyper page mode (uPD482445, 482445L)

RAS | CAS |DT/OE |UWE, LWE Remark
torr Lo H H L H
toFc H L--H L H
twez L L L H-L twez should be met.
toez L L L-H H
Remark H : High level
L : Low levet
x : Don't care
-» : Transition
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Read Cycle (uPD482444)

tac
tras Tre
JE— [ |
RAS (input) \\?:_ \ /,
tesh cRp
{crp trco tRsH tepn
F teas
— _ p!
CAS {Input) \\;":_ / \ J’
! trao traL
1 tRaH tasc toan
Address (Input) \\/IIH‘ XXX)( ROW | coL. h
= 7
1RRH|
|‘__ch_s___ i Tl B
S X
wewen V= /L1111
trRAH| m
tRes tRCH [l twez
wEwen = /////1, ///j/
toms (onu lois.. twez N
twez
T V)N- {
BTOE topw) V1 / \\\\\\\\\\\\\\\\\\ /.
tRac | oe2
L Tak torr
| teac
toEa
WO 1o Wi/ : High-2 f )
AT e UACRECREEETEELEET {__ pataour ,}"
tras trRH

e “\{#“J/////////////////////////l///l//

Remark Because the serial access port operates independently of the random access port, there is no need
1o control the SC, SE, SIO pins in this cycle.
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Read Cycle (Extended data output: uPD482445, 4824451)

tre

. tras tae

RAS (input) '~ \ /A )\_

'.".“5 trco = tRsH .%

thcas
CAS (Input) \\?:: 7 N 7 (
a0 tRaL ]
557 .tf_‘:“.. tasc can
Address (Input) \\ll‘l':: m ROW ‘@1 COL. )
I._i"cs_g :::
wewen W /111111111
{ tacs ::::'_{ Ht:::

?
e wwa V2 Z7777/777717 N/ VA

toms {oHH o twez |

srcE o Y= ﬂ\\\r\\\\\\\ ANAANN T
[

tRac H toez

| W fore

teac torR

WO to W15/ Vor— High-Z
100101015V} 0 mmeme el Y DATA OUT b -

|
. V- i
OSF (Input) V!L*W—‘ V;;;;;Z;;;;;;;;;;;;;;;;;;;;;;;;;

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 Mcde Read Cycle (uPD482444)

RTS {Input) Vi

Vit~

CAS (Input) \\/,'::

Vin—

Address (Input) ,

' —

v Vi
UWE (input) Vi~

Vi —

LWE {Input) Vi
o —

tac
trase tre
\ AN
tere
. tec tec X tRsH
Efl“ taco teas tee teas tee tas Ltees
X TN J(
J X /
traD
tcsH
tasq [fRa tasc | [ tcan tasc | toan tasc| | tcan
. foemte| R [ B Al BAkanid
3 4
L) R 0 D 0
} trai tack
1 trcs | ! toen 7]
i b
—A i }.—4
twezt

o
Pt i twez
trcs | K ; L dnen
- i _tapy

/L

tons

/ / !
| -
tons jtaa tas 1as i w
] tace P WEz

1 - tage |
r" ‘j__ | I H toes
BVIOE tinput) v _/ ’\\\\\\( ; ;f \ ‘, ;r \
| toea B = 1 |loea
fwtCac, | | Ltoag i toa
¢ doez toez
i tore tore
irac

WO to W15/ Vor~ High-Z ™ — y —
100101015 ORI o === == Hee T 4 DATAOUT "1 }-- {DATAOUT"2"}---{  DATAOUT'N j}---

DSF (input) Ve~

tean

.],(////////////////////////////f//////

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Hyper Page Mode Read Cycle {Extended data output: uPD482445, 482445L)

trc
thase tre
J— - Ty !
RAS (input) \\’,‘:_ N N
terp
twee thpe thasH
], v boe 0 e T e | e
o Vii— y — —\ ]
ERS (inputy vy j N I 1\ J{ %
trao
lesw |
taset 1Tea: fas ] fean &s’c{ AN tasg) | tony }
1 I
V- 4 ! p
s o 2 Y row X o JXXOK G0 KXY oo
™
' ! i | LG ‘ tRcH
) ! ﬂs«i tran[*T]
— =
UWE (Input) y, _ // / :
| twrz|
; ¢ twez
RCH.
i‘,@_‘u tnan'j ]
1
LWE (input) '~ / / / /
H twez|
| tan tan 1aa
fons ftows tace [ tace ez
v | _toes
DTIOE (Input) vy — j ARRRRNY /
f [doea toEz] |l t0EZ
i ._L‘CL“: teag teac 1OFt
taac ‘E"ﬁ,_‘.. tenc torR
WD to W15/ Vou ~ High-Z ! wen o] g R
100 to 1015 (OUPU o ===~ oo mT e { DATA OUT “1 DATA QUT "2 ] DATA OUT NJ}
ters| | trRn

e\ 777777777 7T7TTTTITITITIITITITITIIT

Remark Because the serial access port operates independently of the random access port, there is no need
1o control the SC, 8E, SIO pins in this cycle.
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{Write cyclel

4PDA82444-60 #PDA4B2444-70
Parameter Symbol | #PD482445-60 #PDAB2AASTO | 4PO4BAASL-ARD Unit |Conditions
pPD482445L-A70
MIN. MAX. MiIN. MAX. MIN. MAX.
Randem read or write cycle time tre 110 130 150 ns
Fast page mode cycle time trc 35 40 50 ns
Hyper page mode cycle time thpc 30 35 40 ns
Write command setup time twes (o} o o] ns Note
Write command hold time twen 12 12 15 ns
OE high hoid time after UWE, LWE 108 o 0 0 ns
low
Write-per-bit setup time twas 0 o] 0 ns
Write-per-bit hold time twen 5 15 15 ns
Write-per-bit selection setup time tws 0 0 0 ns
Write-per-bit sefection hold time twh 185 15 15 ns

Note twcs 2 twes (MIN.) is the condition for early write cycie to be set. Dour becomes high impedance during
the cycle.
trwo 2 taws (MINL), town 2 town (MINL), tawo > taws (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is oulput to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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Early Write Cycle/Early Block Write Cycle

[

tre
tras . tre

; i
RAS (imput) \1~ N A

! tosu tere

tcre: tRCD trsu leen

¢ toas, thoas™
S Vi~
CAS {input) y;, _ / X J

trat

e CC o8 e cesosonuuicceceeoonmun
s - Tk 7777117111110 14
S o s W ///// /11
B 77 /B (AR LARARRRARRRARRRRRRRRANARY

WO to Wis/ Vi
100 to 1015 {INPUD)

A

DATA IN/COL. select

(OOOOAXXRXXRS

tras

DSF (Input) vy~ “\r‘

tres
]

trcn

ol
3
|

Block write salect

KL

Note tcas tor the uPD482444
tucas for the uPD482445,

Remarks 1.

4824451

When DSF is high level : Block write cycie

When DSF is low level : Write cycle

2.
3.
4.

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

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

tr

RAS (Input) \c:: N

1fas

P

tcsH

teap

[

1RSH

1cen

1cas, thoagh™*

twes
|
__ Vin- J
OWE (Input) , _ XE(WPB

/111111,

tw

i
=

p— Vin—
CWE (input) v, _ Z { /
tous

i—a—.

AN

BTIGE (Input) vy~ Z { /

twes,

W8 to WIS/ Vi —
108 to 1015 IMPUt) v XX>I Mask data |

i
tFRS || tFRY

DSF (input) v~

tron

AN AULL11EERARARARRRRARRNRANY
A&# \‘.._«__SO.:‘_..

DATA IN/COL. setect

QUXXXXXKXXXXXXXXX

L
B‘Od(wmem}

KL T

Note tcas for the uPD482444
thcas for the pPDA482445, 4824450

Remarks 1. WO to W7/IC0 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/L.ower Byte Early Block Write Cycle

tae
tras tre
— Vin— Y
FAS (Input) v, ~ N /| N
tosu tcre
CRP troo thsH ™ teen
v - tcas, thoas™™
CA_f_S(!npm) V':: / \
1RAD trat
tasny | tran lasc toan
Vi
Address {Input) V’:_XXX){ ROW CoL.
] tacH

| el o B i ——

OWE (input) o™ _XX/" W \ 5 SX Q&

N - y— —
TWE (input) e~ XX>1 WPB select

twes | | twen
twas | | twan twe

tors | | toww

5708 wow \e= /// ANEARATALAARALELERRRRARRRRRARARNY

W0 to W7/

ViH—
001107 (nput) V”':‘XXX Mask daf

tws L tos, ton

AL s
ta

4

DATA IN/COL. select

tras | | trRm 1rcs. troH
]
OSF {input) Vi - erck write select
Vi 2

Note tcas for the uPD482444

treas for the uPD482445, 48244501

Remarks 1. W8 to W15/108 to 1015 : Dont care

2. When DSF is high level : Biock 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

tac
tars trp

RAS (input) \\/,'::

tosw icre

1che treo tasH foen
[ 1cas, tHoast™
e Vin—~
CAS (Input) v, _ N ‘/
trap tRaL
1asq | than tasc toan
r.. [Sliar 8

|
Address {Input) \c;: m ROW )@: coL.
f Trwl
twes | | twen tres | Tow. *
twep
P Vii—
OWE (irput) v, _ WPBseIsctkf/ \ 1/7777577577777777

twos | | twan trcs

i | twe
S ) G /I

tons toEH
PR Vik—
DT/OE(tnpm)V'L_;-‘{/ \!}5}}555}555!!555}

T tos ton

tws

|
{
h
]

Wi to W5/ Vi
oerors ot Yo~ YOO wask aaa YOO oata oot seser KXRXRXXXXIXK

tems || temm "——Fcfl trcn
e XN VT XTI TTTTTTTITTITITT]

Note tcas for the uPD482444
tioas for the uPD482445, 4824450

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, SI0 pins in this cycle.
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Upper Byte Late Write Cycle/Upper Byte Late Block Write Cycle

RAS (Input)

CAS (Input)

Address (input)

OWE (nput)

LWE (input)

DTIOE (Input)

W8 to W15/
108 1o 1015 {InPUt)

DSF (Input)

Vin—
Vie—

Vin—
Vi~

Vir—
Vi

Vin—
V-

Vin -

ViL—

trc

\ traS /F tre
_/ - tgA_s:n;cns""' l\——
XXXX ROW )®§ coL. OO0
twes | | twew thes +’J |
- .
8D O/ R /11 /I I
twes | | twms trcs %’;’?
Y/, TN
1DHS S).E—lﬂ
77 LILILUARARVANVANRY

[n——o—
X0

DATA IN/COL. select

LOQOOOOXXXXX

= X/

Note tcas for the uPD482444
thcas for the puPD482445, 4824451

Remarks 1.
2.

»

WO to W7/100 to 107 : Don't care

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.

Block write cycle
: Write cycle

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 Late Write Cycle/Lower Byte Late Block Write Cycle

RAS (Input) \\//":':

Vin—

CAS (input) Vi —

Vi

Address (Input) , _

Vet

UWE {input) Vi —

Vin-—

LWE (Input) y, _

DT/OE (input)

WO 1o W7/
100 10 17 {INPut)

VK~

DSF (input) Vi

tRC
iras tap
\ /
K
tosn tere
teap thon trsH [
1cas, tHoas™™ ]
_/ N / k
trap tRaL .
asRl 1" taan tasc | Toan {
|‘° T UL
4 X
ROW L COoL.
ImcH
iwss | | twe tmos Tvan
trwi
twes | | twes tRCs tow

XXXwro s K77 N YT
o] o

i

DATA IN/COL. select

trcH

trcs

QOOOOXXXXXXX

s et K/ [/ 11111/ 1111111177

Note tcas for the uPD482444

theas for the pPD482445, 4824450

Remarks 1. WB to W15/108 to 1015 : Don't care
2. When DSF is high ievel : Block write cycle
When DSF is low level : Write cycie
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 randorm access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Fast Page, Hyper Page Mode Early Write Cycle/Fast Page, Hyper Page Mode Early Block Write Cycle

trase tae
p_— Vii—
RAS (input} vy, '\ /J N
tec, tupghes + tec, thpghee tRsn torp
1'91 troD {cas, thcas™®? | tcp | toas, thiocas™™? tee cas, thoas™®? torn_
_ Vi j y
CAS (Input) y, _ j N\ ) 1 }[ N / k
trap ¥ k X
tosu tRaL
tasa| | tran | bsg | | toan fascl | toan tasg | o
Vi ) . Y Y YY
Address (input) v, _ D{ ROW }O( coL™ m;cm,z §<sz>§ oL N XAOOOOOKNAX
twas | [twer fwcs| twers twes) | twen twcs| twet
™1™ twe twe twe
— Vir = wWPS ;
UWE {Input) Vi seloct \ /
fwes| twen twis_ lo_twe Mﬁ; twon
tw:s— ftwers twe | twe twe
TWE Vi wPB )
LWE (input) v, select £ X /
tous | |toru
N Vi
570E et v /7 |1 AL LTV VL L VAV VNNV VA NV
tws | [tom Jos| | ton tos || tow Jdos| |, tou
WO to W15/ Vg X 4 TR ETR
ettt .~ X el RO 25 KOO RS 28z XX 2 B XXXXXXXXK
!
|
tras| |tean ]tscs: tron trc tron rt‘{c’s_ tech
- / \
DSF (Input) \\’,':_ Block wrie select }(XXXMM»M Block wrile sefct

Notes 1. tec for the uPD482444
tuec for the uPD4B2445, 4824451

2. tcas for the uPD482444

tucas for the uPD482445, 4824451

Remarks 1.

When DSF is high level : Block write cycle

When DSF is low level : Write cycle

w

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

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

uP

D482444, 482445

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

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

Vi —

RAS (input) ;'
CAS {Input) \\I/?::
Address (input) \\/;:::
TWE tinpaty '~
TWE (input) v~
BTIGE (input) vy

Wa to Wis/

Vg~
108101015 {INPut)

OSF (input) \\/;::

trase R
N N
tee, thpche! tec, trpc™™! tRSH tere
]ti“’” taco 1cas, tHeagh™e? ;‘lc_v, foas, toash™e f‘g’ 1cas, thoagh™? iopn ;
\ |
s N ,F N F N / \
fcsu TRat
tﬁ tAan tasc & taso| | toan % Ji‘.“.
& ROW m coL.» coL.rz ‘m COL."N"J
toss | ‘.“ﬁ:‘ = M:wcn NF- tw:mH Mcs_ tw:wcw
REDCY A .
twas| | twen tmos —; Juarie:
B e
[ AN
tons| |toum
|
/ZZ2JAN 1 111 1A1LLLLAERRRARARRRRARRRRARRRRANY
| T )| o
L OTALN, R Y06, EREE YA
‘.1(FRS' ’ﬁjﬁﬁ :.ng tron Q tron ‘F.QJ tren
s o e 1

Notes 1. tec for the uPD482444
tupe for the uPD482445, 4824451

2. ftcas for the uPD482444

tucas for the uPD482445, 4824450

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 : Write cycle

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

to control the SC, SE, SIO pins in this cycle.
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NEC uPD482444, 482445

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

tRasP trp
= Vin— '3
RAS (Input) Vi N /
- Y 4 \
tec, thpc™™" tec, thpchet tRsH crp
tg taco fcas, ticag®®t | top_ | fcas, thoas™? tcp tcas, thoag™e? feen
o Vin— Y
TS (nput - ] o N [] N /J N / ;
fosn that
tasal | tran tasc toam tasc| | tcam fasq .| tcam
e | =1 -C—DI prvan] Log—te] ol e
Adaress (input) v X>§ ROW }0{ coL " m coLmr KXXD‘ COL™N"
twes| | twer tmcs o
TR V-
OWE (inpu) {,'~ { A W X E E E E
twes|
twes| | twow OS] | twen sl twon
twes | [twait twe | twe twe

e ViH=~
TWE (1nput) 1y -

/N /N 777777/,

&
]
i

|
BTIGE (npu) Y Zfr *1\\\\ AAUALALARLARAAERAASERRRARRANAAY
ool jte, | oL o) |
e anpuy e~ W) }OOUNRATA N R AT
oot CEEIT) 4 D L0, T V0NN

Notes 1. tec for the uPD482444
tire for the uPD482445, 4824451

2. tcas for the uPD482444
trcas for the uPD482445, 482445|

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

Y
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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 i tep
v ‘ fesn o
[ h—
RAS (input) v, _ S( X
tre, thpc™? 1pG, thpchee? tRsh [
tRco {cas, thoaghe: top | | Joas, thoag™nt  tor tcas, thoash™™? icen
Ju— V-
GAS (input) v~ N ;Z] \ Zl \ / ;
tRAD,
tash | ftean  fasg | tean tasc| | toan YT s,
y i o IR ok o] foerae] ..,{
-
Address {Input} Vi D ROW coLm” coLrer COL"N"
Ttowe, fowe
twes] [ twen  trgsl 4
y . 4:4‘ Tc«o« twe tre twe trics] N twp
GWE e~ wPB
UWE (input) v, _ X>! seloct I(f N / \; ]/
tew, [ ot |
Babio® e tow
twes| |twen  trcg|
fel el ] twe tf.cf twe tacy| | o
JE— Vi~
CWE (inpu) ' X>< e K/ N i \ / \ 1‘
toxs togn
Vi '
BTIOE (nput) ﬁ \555555555
tos) tos] tos
i I T
WO to W15/ Vi — m \
100 t0 1015 (nPut) '~ [ Wask caa TAIN "t DATAIN ommwﬁmzzxx
ters| [ trre tRC trem trcs| tren pide treu

- 4 A’ k|
ST W) T ST 1, S VLK

Notes 1. tec for the uPD4B82444
twec for the uPD482445, 4824451
2. teas for the uPD482444
tucas for the uPD482445, 4824451

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

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

trase trp
- tesh
J— Vin— y
RAS (Input) yy, _ \‘ A N\
tec, twpch! tec, tuec™™e! tRgh 1che
troo 1GAs, tHoas™*? tce 1| tcas, thoag™™t  tee teas, ticas™™® toen
— Vi~ b
TAS (input) vz, _ N ) N J ]; k
trag
traL
coler fogl e |l |
Address (Inpu) v~ X); ROW ’501 coLr coLrzr COLN"
t 1 | taw
twes| [twe  tnegl tw tncs| R thes o ]
et B it | F fid i
v e (et — —
__ o
OWE (nput) y7, E{ wee \ N N jl
R
twas| | tweH  tues| i
I.— 0[ l«-— tach
LWE (Input) \\’,',':: ﬁ v N 5 5 5
!}D:E toen
v ! =
BYIOE (nput) vy [f \§§§§§§§§
tos 1l tos_h tos i
s | [twm ton to ton

W8 to Wi/

o e (Input) yin— Xy asK ATAIN] XXXDATA N, ATAIN wm

17AS [tran te troH EE trcn G treH
DSF (input) _\l‘ \[ M ok wrio st [@XX)I Block wrieselct @'M wiessee XOXOOOOOOXX

Notes 1. trc for the pPD482444
tuec for the uPD482445, 4824451
2. teas for the uPD482444
tncas for the uPD482445, 4824451

Remarks 1. WO to W7/i00 to 107 : Don't care
2. When DSF is high level : Block write cycle
When DSF is low level : Wirite cycle
3. WPB : Write-per-bit
. 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, thereis no need
1o control the SC, SE, SIO pins in this cycle.

o~
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NEC uPD482444, 482445

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

tRase tar
tcsH
— Vik—
RAS (input} VTZ— ,] 3
tec, tpchen tec, tapch™e? tRsH tcne
trco toas, thoaghee? tep, || Joas, tuoas™?  tep {cas, tHoas™™? tcen
— Vin— )
CAS (input) v _ N l] N ; / ;
{RAD
trac
tasn | taan  [tasq) * tasc| [ toan [
e o 2 o | Mo fasei foan
Vi~ 3 |
Address (Inpis) vy, E} ROW ;O] coLrr mrcol.rzﬂ KXXX)} oL
twas| | tweH  tucs| = tr
y 1’" "‘"1 I“" | tMcH
OWE (input) V‘:: f 7 v \ 5 5 5
towt. 1ow! ._Ew_.m
twes| | twi l :
y :— —-:" Eﬁ twp trcs| twe 'l:lfi twe
— -
TWE (inpat) yy - X)l Wre

H
o

Vi
Ef/ﬁunput)v'l’:: \5‘:55‘:555
4 -
oy ton ton

WO to W7/ Vin—~
10010 107 {INPUl) Mask data TAN "1 ATA IN "2 ATAIN "NJ

H
1

tens| |tern Fcs| | trc trcs trCH YLGEJ treH
- 3 . h!
DSF (input) vy ‘\F ‘]O Black wrieseed ok wrteseloct @ Block wite soct

X

Notes 1. tec for the uPD482444
turc for the uPD482445, 482445L
2. tcas for the uPD482444
tucas for the uPD482445, 4824451

Remarks 1. W8 to W15/108 to 1015 : Don’t care
2. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
3. WPB : Write-per-bit
4. When block write cycle is selected, input the column selection data to DATA iN.
5. Because the serial access port operates independently of the random access port, there is no need
to control the SC, BE, SIO pins in this cycle.
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NEC uPD482444, 482445

[Read modify write cycle]

PD4B2444-7
pPDAB24s4-6p | HFDAB2444-70
b s PDagoaas g0 | APD4B2445-70 |uPDAB244SL-ABD| .
arameter ymbol | H LPDAB2446L-AT0 Unit | Conditions
MIN, MAX, MIN, MAX. MIN. MAX.

Read modify write cycle time tawe 160 180 205 ns
Fast page mode read modify write trAwec 90 95 115 ns
cycle time
Hyper page mode read modify write tHPAWG 80 90 105 ns
cycle time
Access time from CAS trailing edge tace 30 35 40 ns
Write-per-bit setup time twes 0 0 0 ns
Write-per-bit hold time twaH 15 15 15 ns
Write-per-bit selection setup time tws 0 0 s} ns
Write-per-bit selection hold time twn 15 15 15 ns
OE high hold time after UWE, LWE toen o 0 0 ns
low
CAS to UWE, TWE delay time town 40 40 50 ns | Note
RAS to UWE, LWE delay time thwo 85 90 105 ns Note
Column address to UWE, LWE delay lawn 55 586 65 ns Note
time
OE high to data in setup delay time toeo 15 15 20 ns

Note twcs = twes (MIN.) is the condition for early write cycle to be set. Dour becomes high impedance during
the cycle.
tawo 2 tawo (MIN.}, towp 2 towo (MIN.}), tawo > tawo (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is output to Dour.
I* 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

== Vi Y
RAS (inpu) v, -

]

tesu tcre
CRA troo tRsy toen

toas, thoas'™

[ |
- i
EAS (nput) Vi - / N / N\

trao traL

Fﬂ tAaH lasc toan
Vin—
Address (Input) s _ ROW N COL. ]

tAwo tow
s |{ oo ] e ] tw:m
UWE (Input) \\9:: n‘WPB seloct Kﬂ/ N l/ ////////
w
B e o
TWE (input) ™ E{wpaselact,(_/ ﬁh*&* /7777777777

tons ﬁiﬁ togn

OT/OE (Input) \\I/':: / \ \\\ / \55}55}55}5\
taac
taa
.. teac
tws twH toea toso !:E toH
- 4 igh-
o T R S NRXXCRCRRRK
to -
W5/
100 o t0E2_
to L .
1015 ™ Outputs \\//?;: SO NI+ § R, { oataout . SR,
trRs tFAH FCS teou

ose ansur VT \ s K/ [/ 11/ 1111177777171/,

Note tcas for the uPD482444
thcas for the uPD482445, 4824451

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

[MEMO]
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NEC 1uPD482444, 482445

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

tawc
trac R tap
SR Vi = Y '
RAS {Input) y, / \
tosu tcre
tcre| taco hsH teen :
Vi {cag, thoag™™ A l
GAS (input) \y - / N I
taan tRaL
tasnt | tran tasc tcan
] | -
Vin—- y Yy
Address (Input} , _ m ROW JO‘ COL.
tAwo tows _}
twas || twen acs towo trewi
PR B I‘_.

twe
GWE gy Vi~ YR we select K/ / \ ]////l///]///
MCH
tows || tome ¥ tave L
i
LWE {input) \\//'::: Z/ m
tons || town toem

s e h—

BTOE tnput) oo/ AN / AARAARAAANN
trac
taa toeo
tcac
toEA
- High-2
wo [ (nputy v X>--- IR L -3 S IO S SR
10
w7/
100 HoEz
10 ‘ v
- High-Z o g
07 | (Outpu Y17 —emena L HOE L .-,----qe.»\\};\} ......... | R HhZ ...
. 1Rac
taa toeo |
tws_| | _twr :Z’: tos | 1o
Vi High-Z \
we [ topwy YT YK Mask aata - 2 e R I R
1
W15/
108 toez
iy - High-Z High-Z
1015 | (Output) \or 7 - e m e fhe e a s s LAY M ghZ .

1FRs
e,

DSF (input) \\/,':: ‘\r

trcs tron
T

|teme el
J/7XB'°C*'"'*e%K/f////////////////////,
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NEC uPD482444, 482445

Note fcas for the uPD482444
{Hoas for the uPD482445, 48244501

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

w
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NEC uPD482444, 482445

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

tawe
trac e
J— Vin— !
AAS (Inputy - 4 \
tosu teae
tone| trco tAsH tepn
r” 1cas, theagh™e
— ViH ~ Y
CAS (inpst) / N / N
1RAD taaL
tasal | tran tasc tean
Vi — R
Address {input) y, _ m ROW PO‘( COL.
Lwer
twas | | twan tMcs tmRH
(R |
i R .
UWE (npt) '~ / / AN
trwo towe
tawn
twes || twen {Rwt
] e thcs tewo
| twp_
R Vit~ \ Y
TWE (inputy vy~ X>iwn>eselect, N ,V////j/////
tons || tom toen

SEAE - s
BVIOE (npot) e/ "\ \\\\\ /
trac
tan toen
tcac
tws twh
] 1oEA
- h-
W0 (Input) \\I,':L'_ E{ Mask data}- LS I S O O
to
w7/
100 toez
to s
Von— High-Z | ___ll.... DATAY. - o e High-Z __.____
107 | ©utpuat) o . ======-1r" 4 L ouT
trac
taa
tcac
toea
_ High-2
we [ gnpay X>< ------------------ L
to |
W15/
108 1 [toez
o | - High-Z .
i Ve g! High-Z
1015 |_ (Qutput) g _ === === RS A e LU e Nz .-
tFRS tFAn trcs tecH

Vin— 4 .
DSF (input} , _ ; \l %‘ Block write select /
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NEC 1/PD482444, 482445

Note fcas for the uPD482444
tHeas for the uPD482445, 4824451

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

w
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NEC

1PD482444, 482445

Fast Page Mode Read Modify Write Cycle (uPD482444)/
Fast Page Mode Read Modify Block Write Cycle (:PD482444)

taase tap
RAS (Input) \\/,::: F
tPRWVC teawc N tore
trco tee ter i torn
v = 4 / ~
_— H—~ ICSH ,
AS (i
CAS (input) , _ — ~] \ , N \
tran toas tcas ' trar
tash| [tran | tasc| | toan tasc! | toan tasq| | toan
v [-, <—>1 o] oy e | A | g 8
Address (Inpu) v Xx Roww coL [ coL2r COLN"
tawp towal |l tawn towe tawn
twas| tweH | tacs town W tn_c-sJ fowp twe ||ty tewo
rd— T I-»— [
J— Vid— !
OWE (input) v e / 4 \
trwD I
towe o I tawo
twe ._tnAcsl tewo
LWE (Input)
tace,
4 tag togs _,
g 1 T ]
DT/OE (Inpu) \[- i A
lteac| _[toen
f
toez
wo (Qutputy N 4. _"!Ig'lx.z- - .g@ P N .H_’gh:% ———
t0
W15/
100 tws | | twn tox ton
to tos tos
1015 Vi  High-Z "
)
Vir— \VAVAVAVAVAVAV,AY,
DSF (Input) s, A‘A‘A’A A’A’A‘A
Remarks 1. When DSF is high ievel : 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.

532

Because the seriaf access port operates independently of the random access port, there is no need
to control the SC, SE, S0 pins in this cycle.



NEC uPD482444, 482445

[MEMO]
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NEC uPD482444, 482445

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

{RasP tep
- V-
RAS (Input;  yy, N /A
trRWC . trrRwe ) r-———«ﬂ—_-—fk crp|
taco tor |1 toe }: topn
Py V- ‘ tesn
CAS (Input} Vi - [ —X,l‘ F i Y E
taap teas teas ] traL
tasal |tRan tasc | [Toan ™ tasc| | tean tasc| | tcan
ok i T Blavr 4 fea ey [t Y P et
Vin- 4 \
Address (input) v, . D row KY coLt  COL-2" | | coLN"
‘ [ tawo tow) [T tawo tew [T tawo cwi
tﬁ S”_E‘ tres | | tewo P H 5| tewo W i 1ACs| * towo »H—-;:‘w“
i | bwp
| -t
G Vi- "L WPB Y| | Y YW
UWE (Input) Vie- A- select \ f \ \ :
: | trwn : ~¢L4 tucw
v i i
LWE (input) - {f \“r/
o Ve TF '
DT/OE (Input) Vo i
tous | [torr
- High-Z
wo [ Output) \\fﬁ, ----- 292
o |
W7/
IOO<}
to |
[ v High-Z
07 Mo e 0t B
U Gnpuy V-
Von- High-Z 3
ws [ (Output) o = -==-- b iliaialailaly !
1o
W15/
108 tws | ] twn
to ==
1015 Vi - K
tpw) -~ 4 e
teas| | tran lrcs:: trcu tres| | tecu tresi | tren
- i
Vin - Block Block Block
DSF (input) y, _ wite select write sefert wite selectf
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NEC

uPDA482444, 482445

Remarks 1.

o

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 {N.
. 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 pPD482444, 482445

Fast Page Mode Read Modify Lower Byte Write Cycle (uPD482444)/
Fast Page Mode Read Modity Lower Byte Block Write Cycle (1PD482444)

taase tap
o Vit - \ Y
RAS (input) , [
trsk
tPRWC tPRWG | tcs
treD tce icd toen
v 4 ~
N - 1 3 1
CAS input) - oo | N / X
trao teas tcas RAL
tash | | tran tasc | [tcan tasc] | tean ltasc| | tean
Address (input) \;:: D ROW CoL."" CoLr2 COL"N"
tach
tass | |twen
el nng

tucs
— Vin-
TWE (input) .~ {}l \_ j

tawo tow, tawn

&
|5 B

twss | | twen tres] towp th_c.sJ tewn twe | [tecs|
TWE - WPB
EWE (input) v~ Z)] e X S N N
N trwo -
trac " tacH § tacel [
fas tan) tar
ltoE o tof ]
) ‘ i _ﬁ H =] £ )._:@é
Py Vin- 4
BYIGE oputh M‘ N \
, ! toac toep CAG
H T
| ' toez
|
V - ! i non
WO ( (Output) v - ===~ H Ez —------H -H-4
to
tac
V‘g,ol ton | tan
to tos | froea|
107 Vi - o Y
{Irput) v, -~ g y‘ 2 p---11-A
keag]
- i High-Z
we { (Qutput) Yj‘:' ----- H H e lr Lo --g
to
W15/
108
o i . 7
o e e 0 R0 RRRRY -+ RRARRRD
;
tFRS| | 1FRK tres| jtron tresi | tron trcs] | tron

ST N WD S0 1y W 00 W 0000000
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NEC 1PDA482444, 482445

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

©
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NEC uPD482444, 482445

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

Tanse tre
R V= \
RAS (Input) \
rgH
tiprwc tHeRWe tore
taco ter tep HCas *tcm i
J— Vim— tesn Y WE i s
CAS (Input) v, _ 7 \ X / \
tucas i _;L_ tRaL
tasc | | toaw tascl | tean
. fraste] et g A {
L
Address (input} y, _ coL.r2 COL."N"
T
to ‘ 1 towt I ta
1 AWD ol WD ltow
wi trcs | towo twe ltrcs| tewo 11
h-..‘ b | S| tw
UWE (input) \\’,':: N i S | \ |
Evﬂ tawn tow tawp - !;cwu.
twes| | fwen | tacs] fown | twel | ltecs| tewn twe ltrc: town tw
y = r }0‘4 s | r-—_q o0 _—tw:
CWE (input) vy, _ wee / I N \_[
trwo,
[tace H tace.
trac -
far
Tas} toen g& toen ‘M.‘
J— Vi~ t ™ — [T iy ;
BT/OE (input) . _ \ f 0/ \
Icac| |toEp koac toelp o | toep
tous| | tonn toer toez. i e
| !
Vou || High-Z o High-Z i}
WO | (Output o ===~ R R Rk EET R CEE -
o o -
W15/ tom
100 tws | | twh
10 i [ e g Hiah-Z gianiiecl
1015 Vin— sk Ign-. nqn
L (input; Vi- '\g:ta I R '< ! }.“

DSF (input) \pr

Remarks 1. When DSF is high level : Biock 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
1o control the SC, SE, SIO pins in this cycle.
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NEC uPD482444, 482445

[MEMO]

539



NEC uPD482444, 482445

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

tRasp tre
— e R
e Wik -
RAS (input) v, _ N E
tren
tHPRWC tweane T _CTJ
trco
e Vit — i Ty
CAS (Input) \;:_ !‘~
}| tRap
tase | (faan | tasC
===

Virt — 4
Address {Input) v, ROW COol

twes| [twen | tRcs

— Vin— WPB
UWE (Input) , Z>§ selec?X_r/

twes | | twen }tmc
|
P— Vin—
LWE (Input) VI::__ f} ; /
thac tace, AC_P‘ .
lag toer g toen | [t oo

[ ftcac ficac

a
El
i
L
e
3
.
T
e

f M
Von— | High-Z, i | High-z
wo [(Output) y o' === H L o j» g r.“- L ..
to
w7/ | —
i00
> High-Z
- igh-
070 npuy Y17 wo-- ez -
Vomu— High-Z ? i : d High-Z
W8 ((Outpu(; v?;:_ ----- B L -<‘ - R - For R
(] : i
W15ﬂ ‘} to~
1087 tws ||t [
to { | tee 105
1015, Vim Mask i —
Y onputh g Y date 2T i N
thsl( trcH
.
Vin— Block
DSF (input) Vi ,

540



NEC

1PD482444, 482445

Remarks 1.

w

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

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

to control the SC, SE, SIO pins in this cycle.
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_uPD482444, 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, 4824451

Trasp re
prowm—. V- ‘
FAS (nput) yr _ N )
nsH e
trPRWC tHPRWC L
| treo | tce tcp Incas ltcen |
R Vin— T tosm
CAS {input! \;:— | < ] X i N \
|
tRaD tHcas thcas | traL
tash | [taan  jtasc | |toan tasc i tean tasd | toan
=] DA Y S 1 =l __.‘
Address (input} \\JI‘:: %OWJO coL” rCOLA"2" ) CC)L."N"J W
] | ‘ ‘ ek
twes | twer | bucs : !
In.' i i — tuRn
TS Vim =~ ! 1
OWE (input) vy {f | ‘\_j 5 ;‘: :
; tawo 1 :‘vfl tawp towe tawD tow]
;ﬂ"i{ twew tF(E: towo ldwel, frcs| |, town twvl | tros | tewn 1 M taw
— Vin— ! X 3
Ry §5) i g \
T tRwD !
trac tace tage
I ftad | : led toen
A ; — sl .
P Vin— 4 y \ H
DT/OE (nput) , _ ! !L P‘
E tcad tog‘o Q‘ toep Cad togo
fous | | torm toez | _|toez toez
Vox~ ) X itz
(Output) vy ==~~~ 1 JR, T--j{-N -3 qr
WO
to
w7/ tacH !
100 ton tan ton
to 0ea
t H 1os
&> y oS he-F2R L ; D‘
L o eddm N
teaci
o€z
Fi
ws Vou- || HighZ L #£..% HghZ U Lenlo. hHighZ __ || : N }- L Highz .
o Qutput) '~ 4
W15/, !
108 ! .
_ igh-Z High-Z
2 o Y 2 R
1015 . |
|
!
trcH trcs| | trou
[ e
Vin~ Block Y
DSF (input) Vi— wrile select
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NEC uPD482444, 482445

Remarks 1. When DSF is high level : Block write cycle
When DSF is iow level : Write cycle
2. 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, S10 pins in this cycle.

@
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NEC uPD482444, 482445

{Refresh cycie]

1#PDAB2444.70
#PD4B2445-70 | 4PD4B2445L-A80
4PD4824451-A70 Unit {Conditions

MIN. MAX. MiIN, MAX. MIN. MAX.

uPD482444-60
Parameter Symbot | #PD4A8445-60

Refresh pericd trer 8 8 8 ms

AAS high to EAS low precharge time trec 10 10 10 ns

E setup time (for CAS before tosr 5 5 5 ns

RAS refresh cycle)

CAS hoid time (for CAS before AAS | town 10 10 12 ns

refresh cycie]

OE to RAS inactive setup time toes o] o} 0 ns

SC setup tims from RAS tsms 10 10 10 ns |Nows1,2,3
SC hold time from RAS tsn 10 10 10 ns | Notet

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 tsrr will not be specified.

2. tssc (split read data transfer cycle) and tsrs (split write data transfer cycle) are specitied at the rising
edge of SC which reads/writes the address of the jump source in the binary boundary jump function.
tsonr (split read data transfer cycle and split write data transfer cycle) is specified at the rising edge
of 8C which reads/writes the address of the jump destination in the binary boundary jump function.
The rising edge of these SCs cannot be input in periods (1) and (2).

(1) Split read data transfer cycle: Period from the rising edge of the SC specitying 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 cycie: Period from the rising edge of the SC specifying tsas to that of
the SC specitying 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
data transfer is performed while serial write is executed for the column specified by the STOP register,
serial write operations cannot be guaranteed.
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NEC uPD482444, 482445

RAS Only Refresh Cycle

tras . tRe
o _—
RAS (Input) \\I,':: \& AV
tcap trrc
R =
CAS (input) "~ kY ! {
tasa tran
s o 3" YUK row KGO KRR KKK
tous tonm
s
BT/GE nouty '~ f:‘{]‘ ‘\}5555555555}}}55}}555}}555}5}5}}
1 (Output) Y™ = - me e me S dommm e e
teas 1FRAH

osr e 17 \ANY T

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, SI0 pins in this cycle.
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uPD482444, 482445

CAS Before RAS Refresh Cycle (Optional Reset)

1Aas

RAS (input) \\"I‘“' N
e~

tcse tenr

CAS (nput) \\’/‘:“ \
-

W0 to W15/ VOH= | o meicmmmrmean—a 4 R i
100 101016 (Cutprs) VoL~

SR NN\\\\\ LTI LTI

tsAH

|
N

SC (Input) ‘\’,'.‘:: 7 \

Remarks 1. AD 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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CAS Before RAS Refresh Cycle (STOP Register Set)

tre

RS (npuy ¥~ N 7 N\
tosh tewr N
e T\ / \
s o .- KKK, o cooe KX KRR KRN KKK RN,
TR SN\ LTI T ITTTIITTTTTTT

T o) Vo LT

WO to W15/ Von— High-2
100 10 1015 (M) 2 o e o oo e b R oo

| |
ose o = /777 /11T ALEAAARAREARRRRRRRRRRAANY

|
|

SC (Input) \\II':: 7/ \ /_—\_

Remarks 1. DT/OE : Don't care
2. Because the serial access port operates independently of the random access port, there is no need
1o control the SE, SIO pins in this cycle.
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CAS Before FIAS Refresh Cycle (No Reset)

RAS (input) o ” \U( ) b e - \_
P

wE - ///111]T ALAAALARRARAEARUARARRARANY

wewn Vo= /1/1 /1] w—%\\\\X\\\\\\\\\\\\\\\\\\

e oo B

O /////// B \\\\LALA\\N\\AANRANRANN

Remarks 1. A0 to A8, DT/OE : Don't care
2, Becausethe serial access port operates independently of the random access port, there is no need
1o control the SC, SE, SIO pins in this cycle.
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NEC uPD482444, 482445

Hidden Refresh Cycle (uPD482444)

tre tre
R L. STV, .20 R 1Ras ‘Jﬁ?’
RS nput) \ N ?E%S \
\sild
tere f‘" trco trsH tons toun 1N _i
CAS !Input) \\/,:: / \ le N
taap AL
tasa | fRan tasc (| toan
Vin :—-“ = k J
Address (input) y, XX)] ROW m COL-
trcs twen
-
W = 77111/ A AN
twez
tres twen E“ twez |
- |
WE (nput) Y~ A AW
1
toms ‘tn_rm‘_‘ 1oes - Iwez
ook wewy e~ [ [F ALY 7
thac torr
taa
1cac toez
v toea | 11 .
kAL T R | S HNZ e E DATA OUT Fo----TE
trrs terH _.'_F_Ri_,_ trey
DSF gioput) v~ | Resetssiect X 0'01"'1

tsrs
Ving — ; \
SC (input) Vie ~ _/-_-\ ﬂ

Remarks 1. When DSF is high level : Reset select = No Reset
When DSF is low level : Reset sslect = Optional Reset
2. Because the serial access port operates independently of the random access port, there is no need
to control the SE, SO pins in this cycle.
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NEC uPDA482444, 482445

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

the tac
tRAS trp tras | ,}_nv;
RAS (Inpu?) ‘(,’I’:: N N ]U N
tore
tone f““ thco L.-_uzsn tros | [o— tcur torn i
CAS (Inpur) \\//':: ﬂ ﬁt \—
taro teaL
ol ][
Address (Input) v m AOW coL. |
tacs twaH
o o 1 i
e won) Y2 77777777 AEEFANIAARANNNN
. I
[ .|

-
wewen V. [/7111TF SEFANNNANINNNY

tous || tomn twez

DT/OE (input) \\l,':: w \\\\\“ . Jtorn

torg|

WO to Wis/ Vou- High-Z _11.

100101015 (OUPUl o/ o= mmemeqbosee S ea o DATA OUT Fomonmedlls

trRs tran trRs tran

DSF (input) \\’,':: ‘\ /m Reset select

‘SRJ
SC (npu) 1o /_\ ) \

Remarks 1. When DSF is high level : Reset gelect = 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.

7 \/\/\/
"A’A A

XXX
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NEC uPD482444, 482445

[Register set cycle]

uPD482444-70
Parameter Sympol ﬁig:gzﬁ;:g HP0AB2445-70 | uPD4B2A45L-AB0 Unit | Condition
uPD4824451L-A70
MIN. MAX. MIN. MAX. MIN. MAX.
RAS high to TAS low precharge time | tarc 10 10 10 ns
Write command setup time twes [ 0 0 ns Note
Write command hold time fwen 12 12 15 s

Note twes 2 twes (MIN.) is the condition for early write cycle to be set. Dour becomes high impedance during

the cycle.
tawp 2 trwo (MIN.}, fowo 2 tewp (MIN.), tawo 2 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/O will become undefined.
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1PD482444, 482445

Register Set Cycle (Early Write}

RAS (Input)

CAS (Input)

Address (input)

LUWE (Input)

LWE (lhput)

DT/OE (1put)

WO to W18/
100 1o 1015 (NPUY

:’;:: ﬁs tras Jf} 1rP

- J \ Toas, tnoas™om T . \—

w MROWM{ t
s L"?‘.l T

v/ TN LI
r‘lvi rl‘ﬂ"—l e o

/! (IT7ITTITITIT
e

W /) ALNAAEELANERRRAAERRRRRRRRRRAASY

! !
ost oy - // ] NZZZX Peoserssest KANNNNNNMANNN

Notes 1. icas for the uPD482444
thcas for the uPD482445, 48244501
2. Refresh address (RAS only refresh)

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

When DSF is low level

552

. Register select = Write Mask Register Select
2. Because the serial access port operates independentiy of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.



NEC 1PD482444, 482445

Register Set Cycle (Upper Byte Early Write)

tre

taas tre _1
— Ve~ ¥
RAS {Input) N / T
tesu tere |
icre taco task topn
‘ tcas, thoagMom |
P Vin Y
CAS (input) , _ £ N
asAl | tRan
Address {input) Vn.- m ROy o2
twes twen
twan
[._. L_—l twe

UWE (input) \,',L_ f{}'

-
N\ L {é_///////

1wes
twes | | twen tMes LT

wewen V2 /77| NS ANAANANN

1DHS | | tomm
[l i

-
57GE e\~ /// AAHEL1E1A11LEEERRRRRERRRRRRRRRANY

Jos | ton
o teare, tnput) \\',':: { oaTaN
r\ﬁs’ {Fan trcs tren
o vn 2 77 (e e KRR KRR AR KKRRRRRRREX,

Notes 1. tcas for the uPD482444
trcas for the uPD482445, 4824450
2. Refresh address (RAS only refresh)

Remarks 1. WO to W7/100 to 107 : Don't care
2. When DSF is high level : Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select
3. 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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1PD482444, 482445

Register Set Cycle (Lower Byte Early Write)

RAS (Input) \\/,':___

CAS (Input) \\,;: - j

Address (input) \\',':: MHOW"""

OWE tneuty yr~ [/

tre
tRas tre
\ 7 \
fosn ot |
tcae tRc trsk tcen )
toas, tugashe ! |
1\ Y X
tasa| | tran
|~——~ tmen
‘I_L"S. LWE“.I tucs I‘A. I._A._. [
twes twen
iwss_| | twen twp

C 1

L2

LWE (inpuy Y1~ /lf

NN

(LT T

e
sveeion Y- 7777 || (ARLT) LLUTUTTTRTTTRTTRTTTRVIRTY
R o 4 (o KRRRRRRRXRXKXXXRRXRRRR
rfils. ran ‘!Esj trcH
oosvon 12 771 e o X OOOOOKRRK KKK KKK KKK

Notes 1. tcas for the uPD482444
tucas for the yPDA4B2445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1.

W8 to W15/108 10 1015 : Don’t care

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

When DSF is low level

. Register select = Write Mask Register Select

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

Register Set Cycie {Late Write)

tre

1ras | the
. Vi ¥
RAS (Input) vy, _ N A N
A
losu cre
tcre treo tRsH torn
v toas, thcashes !
GAS (nput) . }' /
‘ASJ taan
|-t | I
v L
Address dnput) . _ m{ ROWpon?
_taw,
twas twesH tRcs towe
| I w__
P— Vit =
UWE (Input) f{)‘ \_—f s /777;
tRwL
twas twen 1rCs towL, J
i | O
vy Vin —
sewan U 727 T N VZZZIIIIITITTITT
tons toex
. -
oTE W W [/] ALEEARARRARRARRARNANY
tos ton
WOto W15/ | Vin—
100 to 1015 rpul} Vi~ DATA IN
{FRS trRH trcs tecuH

osF tnpun V.~ reaser 39K A L | \ AL LALLMV VAN

Notes 1. fcas for the uPD482444
treas for the uPD482445, 482445L
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, SI0 pins in this cycle.
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uPD482444, 482445

Register Set Cycle (Upper Byte Late Write)

RAS (input)

CAS (Input)

Address (Input)

OWE (input)

LWE (lnpu()

DT/OE (Input}

Wa to W15/
108 10 1015 (nputt

o - tre -
taas
Vi = __——J"
Vi —
S — BN B PP -

ry_:_r‘g treo - t::ﬁgmﬁm' “ le_ . teen é
Vi — * 4
Vi— T; \

i i | I
Vi Xk goue
twes | | tw o i I~ lch—Q |

. - ! | }
W [7 AR ]f/////l//////////

s IO e e

= z
ZH ANAAAARRRRRARRARARANY
i
‘1 tos ]I_ tom ’l

. (o XXX

rtin_s__ uF_RN.[ tres tren

DSF (nput) v~ f{/‘ wr Register select 7855555555555555555}

Notes 1.

teas for the uPD482444

tucas for the pPD482445, 4824451
2. Refresh address (RAS only refresh)

Remarks 1.
2.

556

WO to W7/100 to 107 : Don't care
When DSF is high level :

When DSF is low tevel

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, SE, S10 pins in this cycle.



NEC 1PD482444, 482445

Register Set Cycle (Lower Byte Late Write)

tre

1Ras tap
P Vin~ \ b
RAS (input) y, _ N ’Z N\
tesu . tcre
tcap tRCo RsH i tcen
‘ tchs, tngago® |
- Vs ~
CAS (input} VI:— j !( 4
task | | tasn
U ) By
Vil —
Address (Input) 1 XXZ){ ROWNote 2
twas | | twee tMes ‘ Ltt_”ﬁ.”.
I._,— ‘.._—.] =~ L iR
JE— Vi~
OWE (input) ;. _ Z!ﬂ N O/
trwi
twes twin towe

[ e
wEwen - 77T NNNNNNNNK Y7777

tors toen

‘.I

st oy V- //] ANARARARARARARARANANY

tos

WO to W7/ Vin - 4 |
tFRS ern {rcs treo

r—.{
osewen V- //7 \O&__reoserseea KANNNANNNANVANNANN

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

Remarks 1. W8 to W15/108 to 1015 : Don't care
2. When DSF is high level : Register select = Color Register Select
When DSF is fow level : Register select = Write Mask Register Select
3. Because the serial access port operates independently of the random access port, there is no need
1o control the SC, SE, SIO pins in this cycle.
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1PD482444, 482445

[Data transfer cycle]

4PD482444-60 1PD482444-70
Parameter Symbol | #PD482445-60 #PDAB2445-70 |uPDAB2A4SL-ABD Unit |Conditions
#PD4B2445L-A70
MiIN. MAX. MIN. MAX. MIN. MAX.

Serial clock ¢cycle time tsce 20 22 25 ns
Serial output accass time from SC tsca 15 17 20 ns
Propagation delay time from SC to tro 0 20 o] 20 0 25 ns
QSF
Propagation delay time from RAS to | trap 0 80 0 95 0 105 ns
QSF
Propagation delay time from CAS 10 tcon 0 60 0 85 0 75 ns
QSF
Propagation delay time from DT/OE toao 0 30 ] 30 0 35 ns
to QSF
Propagation delay time from RAS tbon 0 40 0 40 0 45 ns
high to QSF
Serial input enable time from RAS tszn 40 40 40 ns
SC precharge time tsel 5 5 7 ns
SC pulse width tscu 5 5 7 ns
DT high puise width tore 20 20 25 ns
DT low setup time tors 0 Q o] ns
Serial output hold time after SC high tson 3 5 5 ns
Serial data in setup time tsis +] 0 0 ns
Seriat data in hold time tsiH 10 10 12 ns
SC setup time from RAS tsAs 10 10 10 ns |[Notes 1,2, 3
DT tow hold lime after RAS low thom 55 60 65 ns | Note 4
DT low hold lime after RAS low taoks 15 15 15 ns | Note 4
DT law hold time after CAS low teow 20 20 26 ns | Note 4
DT low hold time after address taoo 25 25 30 ns Note 4
SC tow hold time after DT high tsom 60 60 60 ns | Note 4
SC low hoid time after DT high tsomR 60 60 60 ns |[Notes 2, 4
SC high 1o CAS low tssc 10 10 10 ns |Notes2,3,4
SC high to DT high tsoo 0 0 0 ns | Note 4
DT high to FAS high delay time toTR Q 0 0 ns | Note 4
Serial input disable time from SC tsiz 0 0 0 ns
Serial outpu: disable time from m tsrz 0 0 0 ns
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1PD482444, 482445

Notes 1.

The tsrs and tsen 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),
tshs and tsan 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.

tsoua (split read data transfer cycle and split write data transfer cycie) 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 STs cannot be input in periods (1) and (2).

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

(2) Split write data transfer cycie: Period from the rising edge of the SC specifying tsrs to that of
the 5C specifying tsowr {Refer io Note 2 at the Split Read/Write Data Transfer Cycle Timing
Chart.)

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

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

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

used.
(1) DT/OE edge control: Satisfy the following specifications.
. For DT/OE edge inputs : trow, tcow, taop, toTR
+ For SC inputs : 1ispo, tsoH
(2) Seif control: Satisfy the following specification.
« For DT/OE edge inputs : tRons
> For SC inputs . tssc, tsomm
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uPD482444, 482445

Read Data Transfer Cycle (SC Active)

s - e o]
RAS (input) \\J/':: N ‘f ﬂ
teap {Reo :::)tm“wu een _,1
CAS (input) ¥~ 7 T\ /
t.A.S—R RAH tasc t tean
Adaress (imout) V'~ XXX>< row XXX coL. ]
B e 1
e e V2 /77 T AL L A AL VLV VAN VAN AN

rt\ia_s.‘

Vin—

LWE (input) Vi —

g

oo
[ totr
Jous trow ] tore ,
!
DTIOE Vi — i
BTOE (nput) '~ “\fi / AAAARANN
WOto W15/ . Vow— _ _______. 1 Hgh-z e
100101015 OV 0/ === mm oo e e o C e n o el s s s o m s
trRs il
Vin— H
DSF (Input) Vi — ; ; \
SE Vik -
SE {input) Voo L
tsce ,tsop tsoH
Vi — tscu {——\
G (input) '~ \ /‘ ‘o ’k ——»y ]
I
tsca tsca | tsca :
| o | i
! {

Vo — ) — 3

81001081015 Oty | 0o m o W - )@ ?
teo toao New data output start

QSF (Output) ‘\’I‘;T -

X

Note tcas for the uPD482444
thcas for the uPDA482445, 4824451
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1PD482444, 482445

Read Data Transfer Cycle (SC inactive)

RAS (Input)

Cas (Input}

Address (lnput)

UWE (input)

LWE (tnput)

DT/OE {input)

WO to W15/
10010 1015 (OUPW)

DSF (input}

SE {input)

SC (input)

$100 10 SI015 {Output)

QSF (Dutput)

Note fcas for

s s 1
| teae treo tt::: o m:;m
W N /
Eﬁ”‘ti“i‘l tase toan
Vo XK row OO co- KXOOO0GOOOOXX
s I
o /// \ .
| i |
w./l/ AN
s tRoHS . tore ""
- | |ALLARRAAARRRRRNAY
Vo _____ .o Mo ] High-Z | e L
oL — . g ‘
RS tern [
o ]/7/////7/ ‘ //////////4///////////
SN S A .
w- N N\ /N
tsca - [ Isca
Yo~ X X

the uPD482444

tucas for the uPD482445, 4824450
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NEC _uPD482444, 482445

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

RAS (iInput) \\",f:: — y i - \__
}‘t'cfi o ::::XMCASM e )
CAS (inpuy) |~ J N /

o 512 X YA e XRAKRRRARARIIXK
SR A/ZZ8 AL EERLEL RURLRLRRRRARRRRRRRRRRANY
wEwen W /// JAARTATLLAARATUAVRRARTARRARRRNANY
BT/GE (nput) &'~ W } ﬂ\;xxxxxmm

SE (input) Vi —

s - NN | Y777777 1/////////////////////

ve- L ;
tsour
taco
tssc teop
1 tsct tsow i, toon (o tson
SC {input) ‘\',"':: \‘ ’? l\ £ )
1sis s tsz ¢
Vo ool oatam. YOO SO YY) - -F - e b HghZ_
(nputy (27 -----4  DATAIN ]
SI00 ;
to 1 tsca
SI015
VoH— e e Wigh-Z o eeemmeen )
(Qutput) VoL — m
tro toon | New data output start
QSF (Output) Vor — X x
Voo — X

Note tcas for the uPD482444
trcas for the pPD482445, 482445L
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[MEMO]
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Split Read Data Transfer Cycle

tre

{has tre _j
RAS (input) \\I/‘: - \L
tosn |
m trco tagH |
1cAs, thoagNotet

CAS (Input) ‘\',: - tepn __‘

Efﬁ tran tasc o can :

_ 4 —
Address (Input) \\//"’: _ XXXX‘ ROW COL. ’X’I’X‘I’:’X.v’x.x‘x’z‘x‘x’x’x‘x’x’:‘I Z

l.”_"‘ﬂiw

-
owE o) 22 /7 F ALALEAARARARARAAARARARARARRARARRANY

twes || twen

I

e e 22 S/ ANALARALARAAERALERRAAATAARARARANAN

svoewen = N_| /777777777 TT7TTITIITTTTTTTITITITT

WO to W15/
100 10 1015 (OUFY VOL

trre

SR //AEN\\\\\\ \\\\\\\\\\\!\\\\\\\\\\\\\\\

§E (Inpaty ¥~

V- _L
{sonr
tsce . -
tsc tsau tscL g tson 0 tsal
B = ! ’
Vin - A k
SC tloput) ;' ,t )Z AN
tsmi tsin tsis iH s | M tsis 1sin tsis tom
o dy L %
_ L I
(input \\/;:: { DATAIN DATA IN @( DATAIN KXX DATA IN @(
8100 tsea L _tsea L fsca tson
to tsom {som tsom tsou j
SIO15) i e *
(Output) \\/,z " DATA OUTXX>< DATA OUT )@( DATA OUT )@( DATA OUT XXX DATA OM
tro L tpl
QSF (Output) Y~ )([ )4
r Vou -
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Notes 1. tcas for the uPD482444
theas for the pPD4B2445, 4824451
2. Do not perform the following two serial read/write during this period.
- Serial read/write of jump source address set to the STOP register of the data register which does
not perform the data transfer cycle.
- Serial read/write of last address of data register (Address 255 or 511)
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Write Data Transfer Cycle

Taas trp i
— - ! *
RAS (Ingut) \\I,':: _ N ;/ R
tcre tesu
tAco trsH
1cas, thoagNow

CAS (Input) \\/I‘: - / forn \

Jﬁ“_ taan tase toan
s 32 TR o Koo XRRRXKRHRKKKRRKKKKXKR

twes

-,

wewn - NN | V7777777777 7777777 TTTT777777777

twes || 1

sewn = XN\_|_ /77777777777 TT7T71TTTTTTTTTITTT

TSN _ :j////// LT
i e V2 XOOQ0 e e

trRs

-

s 2 XS\ V777777777771777TTTTTITTTITT777

SE (Input) \\I":: L

tsonr
{cop
tsas trap
tsci soH s
SC {Input) \\/I':: \ \ A \
tsis | o t_sai tsw

<

e o Yz~ XY omamn X CRXRXRXKRIKXRXKXKIRRIH o

QSF (Qutput) \\/;;': - ) >§

Note tcas for the uPD482444
tneas for the pPDA82445, 4824451
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Write Data Transfer Cycle (Serial Read — Serial Write Switching)

tre

thag tae |

e Vi — ~
RAS {inputy "~ N

lcme tesu

trco trsn
toas, trcaghete

CAS (input) \c;' - 1 tepn ‘\ ) /

tase tRan tasc tean

Vi — 4
Address (Input) Vi - ROW @: COL.

twas || tweu

s - SN || V7Z7771TTITTTITITITTTTTTTTITITT

LWE fopu) 11 N‘Wj//// L1 T

toes || trous

TIGE toput V21~ KW\{ :ﬁJ////// [T

ws H

woro 1S gy V= YOO Y esk s XXX OO,
DSF (input) '~ Sﬂ }ﬂ/l/ LI

SE (Input) V¥~

V- _L
tsonn
teap
tsrs trop 'l
tscL tseu tscu
SC (Input) Vin - \ / l
Vi - y
- EEJ tsin
- I -, ‘
(input) \C" SR PR B 4 < DATAIN )
b teaz A
81006 N
to L N
SI015 Lo tsor
- Y High-Z
{Qutput) ‘(,‘;’: N DATA QUT DATAOUT B------eenov e RS SR
L v
QSF (Output) Yo~ )g )!r
Vo. -~ k

Note tcss for the uPD482444
theas for the xPD482445, 4824450
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Split Write Data Transfer Cycle

RAS (input) \\’I':::
CAS (input) ‘\’/’::
o Ve
Address (input) Vi~
OWE (input) Y~
(WE gnputy W~
ey Vir=
DTIOE (input) 3~
WO to WIS/ V=
1001015 1Py
DSF (Input) \\Il‘::
SE (Input) ‘\’/‘::
SC (input) '~
(input) ‘\II!::
. si00
1o
SI015
Vori—
(Output} VoL

QSF (Output) V2~
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=

1reo

trsH

tRaH

tcas, tucaghote 1

.
X

(RRRRRRXKRRRRKKKKRXX

.—J/////////////////

jiiiiiiiii

g

i

i

tF

|-

teRs

7]//////////////////
e ot JOOXXXKXXXXXXXOK

XRXXHRXXXKX

=
ANEARARRRRRRRRRANY

ANARRRRRARANY

Note 2

tsas

tsct tscH

A

tsen |
s

™

s 1518 siH tsis ts 1sis s
4 y s

{ DATAIN @ DATAIN @r DATAIN ‘@ DATAIN 1d;iﬂ'/\ IN

A A A A A A A A
tsca 1sca 1sca tsca

Ison Ison fsoy Json | Json

4 3 X 4 z 4 A

DATA OUTm DATA OUT ;@ DATA OUT) s DATA OUT )® DATA QUT

tro

t.m
o

A

)K
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Notes 1. tcas for the uPD482444
tucas for the uPDA482445, 4824451
2. Do not perform the following two serial read/write during this period.
- Serial read/write of jump source address set to the STOP register of the data register which does
not perform the data transfer cycle.

- Serial read/write of last address of data register (Address 2556 or 511)
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[Serial read, write cycle]

#PD462444-60 zgg:z::;-;g 4PDA482445L-AB0
Parameter Symbol | #PD482445-60 APDAB2445L-A70 Unit [ Condition
MIN. MAX. MIN. MAX. MiN. MAX.

Serial clock cycle time tsce 20 a2 25 ns

Serial output access time from SE tsea 15 17 20 ns

Serial output access time from SC tsca 15 17 20 ns
Propagation delay time from SC to teo 0 20 ¢ 20 0 25 ns

QsF

SC precharge time tser 5 5 7 ns

SE precharge time tser 5 5 7 ns

SC puise width scH 5 5 7 ns

SE pulise width sEE 5 5 7 ns

SE setup tima tses 0 0 o] ns

SE hold time irom SC tsen 10 10 12 ns

Serial data in setup time tsis 0 0 0 ns

Serial data in hold time s 10 10 12 ns

Serial output hold time after SC high tsoH 3 5 5 ns

Output disable time from SE high tsEz 0 15 0 15 a 20 ns Note
SE low to serial autput setup delay tsoo 3 5 5 ns

time

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

Vin—

SE (Input) Vi §

72 tsez ‘

tsoehota2

- S
SC {input) \6:* I

tscr tscH

O

|
1
|
|

tsea tsca L tsca [
| |
ltsoe tson tson
SI00 '
Vou- __ Highz 77 \\7 \\/7Foata -
to  (Output) \or'~ { Dparacur S DATA OUT L
SIo1s T
ot _
- Y
QSF (Output) {2~ )g

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

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

Serial Write Cycle

SC (input) y }Z
|

tses|

SE (Input) \\;’: -

tsis \' T 150_5‘ sin
rc-—»l [N Lg-—ar]
"DATA IN DATA INXXX

tsis | | tsim
SI00 Vor
to  (Inputy > O]DATA N
slo15 Vor K 7
Von —
QSF (Output) Vou -

ad

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 BAS, TAS, 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)

64 -----

33

+f QAR UITIITRIAIIORNATICRATR0En0RTY

—D &M@

NOTE

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

| J
s,
B L
P64GW-80-525A-1

ITEM| MILLIMETERS INCHES

A 26.30 MAX. 1.036 MAX.

B 0.75 MAX. 0.030 MAX.

C 0.8(T.P) 0.031 (T.P)

D 0.35+0.05 0.014733%2

E 0.15%0.05 6.006%0.002

F 2.3 MAX, 6.091 MAX.

G 20 0.079

H 13.8£0.3 0.543*3813

I 11.820.1 0.465°39%¢

J 1.0£0.2 0.03958%

K 0.203:3¢ 0.008-59%

L 0.540.2 0.020+3 3%

M 0.10 0.004

N 0.10 0.004




NEC

1PD482444, 482445

70 PIN PLASTIC TSOP (I1) (400 mil)

70 36
ARRARAARARARAARAR AHARARARBARAAKRAR
detail of lead end
} +
E
LELELLELEELEELEELEL] BBHHEHHHHHHHEHUEBS w %
“ 3 g.’
A
H
! J
L
$70G565-7JG
NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.10
mm {0.004 inch) of its true position (T.P.) at A 24.29 MAX. 0.957 MAX.
maximum material condition. B 1.0 MAX. 0.040 MAX.
C 0.65 (TP} 0.026 (T.P)
D 0.24*3 88 0.009+§:8%4
L £ 0.1£0.05 0.004£0.002
£ 1.2 MAX, 0.048 MAX.
G 0.97 0.038 B
H 11.7620.2 0.46320008 |
T
| 10.16£0.1 | o.a00:000¢ |
J 0.8:0.2 0.031435%
K 0.145+53% 0.006+0.001
L 0.5£0.1 0.020738%
M | o010 | o004
N 0.10 | oo0a
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* 6. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD482444, 482445 and 482445L.

Types of Surface Mount Device

uPD482444GW : 64-Pin Plastic Shrink SOP (525 mil)
UPD482445GW : 64-Pin Plastic Shrink SOP (525 mil)
pPD4B82445LGW-A : 64-Pin Plastic Shrink SOP (525 mil)

pPD482445G5-7JG : 70-Pin Plastic TSOP (If) {400 mil) (Normal bent)
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