DATA SHEET

NEC

MOS INTEGRATED CIRCUIT

uPD482234, 482235

2M-Bit Dual Port Graphics Buffer
256K-WORD BY 8-BIT

Description

The uPD482234 and uPD482235 have a random access port and a serial access port. The random access
port has a 2M-bit (262, 144 words x 8 bits) memory cell array structure. The serial access port can perform
clock operations of up to 556 MHz from the 4K-bit data register (512 words x 8 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 uPD482235 is provided with the hyper page mode, an improved version of the fast page mode of the
uPD482234. The random access port can input and output data by CAS clock operations of up to 33 MHz.

Features
Dual port structure {Random access port, Serial access port)
® Random access port {262, 144-word x 8-bit structure)

1PD482234

1PDA482234-60

uPD482234-70

uPD482234-80

RAS access time

60 ns(MAX.)

70 ns(MAX.)

80 ns(MAX.)

Fast page mode cycle time

40 ns(MIN.)

45 ns(MIN.)

50 ns{MIN.)

1PD482235

#PD482235-60

1PD482235-70

1PD482235-80

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.)

* Flash write functionNote

» Block write function (4 columns)Note
* Mask write (Write-per-bit function)

* 512 refresh cycles /8 ms

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

Note Write-per-bit can be specified.

The infor in this d is to change without
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NEC uPD482234, 482235

@ Serial access port (512 words x 8 bits organization)
« Serial read/write cycle time

uPD482234-60, 482235-60 1#PD482234-70, 482235-70 uPD482234-80, 482235-80

18 ns (MIN.) 22 ns (MIN) 25 ns (MIN.)

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

Version A, F, and E
There are three versions, A, F, and E, to both the zPD482234 and uPD482235. These versions operate with
different specifications.

+ Overview of each version
uPD482234
The table below summarizes the operation of each version of the nPD482234,

Item Reference Version A Versions F and E
Specifying a column for data transfer |3.2 Split Data *MSB Don't Care” only | Version F: MSB Don't Care
during split data transfer cycle Transfer Method Version E: MSB Care
Selecting a new mask data method 2.8.2 Selecting Option reset cycle only | Both option reset cycle and
during mask write cycle Mask Data ’ new mask selection can be
used.
pPDA82235
The table below summarizes the operation of each version of the pPD482235.
Item Reference Version A Versions F and E
Specifying a column for data transfer |3.2 Split Data “MSB Don't Care” only | Version F: MSB Don't Care
during split data transfer cycle Transfer Method ' Version E: MSB Care
Selecting a new mask data system 2.8.2 Selecting Option reset cycle only | Both option reset cycie and
during mask write cycle Mask Data new mask selection can be
used.
"OE control system during hyper page |2.4.1 Setting the |Latched control Non-latched control
mode cycle Output to the {conforming to JEDEC)
High Impedance
State

« How to identify each version
Each version is identified with its lot number (Refer to 7. Example of Stamping).

108 WM b427525 00LR10L 910 BN
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Ordering Information

RAS Access Time

Part Number ns (MAX.) Package Page Mode
#PD482234LE-60 60 40-pin plastic SOJ (400mil) Fast page mode
pPD482234LE-70 70
uPD482234LE-80 80
#PD482234G5-60 60 44-pin plastic TSOP (lI)
uPD482234G5-70 70 (400mi)
1PD482234G5-80- 80
puPDA482235LE-60 60 40-pin plastic SOJ (400mil) Hyper page mode
#PDA482235LE-70 70
1PDA482235LE-80 80
1PD482235G5-60 60 44-pin plastic TSOP (Il)

#PD482235G5-70 70 {300mil)
uPD482235G5-80 80

M Lu27525 00L2107 457 HA
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Pin Configurations (Marking Side)

. 40-pin plastic SOJ (400 mil)

Vee 00— 1 40 (O GND
SCO——|2 39 O SIo7
SI00 O~—»] 3 38 f~—=0 SIO6
SI01 Q=——={ 4 37 j=—0O SI05
SI02 O=— 5 36 pe—= SI04
SI03 O=-—+1 6 35}e——0O SE
DI/OE O—={ 7 34 fe—0 w07
WO/A00 O=—+ 8 33 [=—0O W86/106
W1/101 O=—= 9 FvFu 32 te— W5/105
W2/102 O=—= 10 28 31 fo—e0 Wanoa
W3/103 O=—->f 11 g § 30 ——0O GND
GND O—— 12 n E 29 }«——O DSF
WB/WE O——{ 13 28 ——O NC
RAS O—=1 14 27 +—0 CAS
ABO— 15 26 —O QSF
A7TO——= 16 25——=0 A0
A6 O——1 17 24 [«—Q A1
A5 O—{ 18 23 |—0 A2
A4 O— 19 22— A3
Vee O— 20 21 —O GND
A0 to A8 : Address inputs
WO to W7/100 to 107 : Mask data selects/Data inputs and cutputs
SI00 to SI07 : Serial data inputs and outputs
RAS : Row address strobe
CAS : Column address strobe
ﬁlaé : Data transfer/Output enable
W-BNTE 1 Write-per-bit/Write enable
éE : Serial data input/Output enable
SC : Serial clock
QSF : Special function output
DSF : Special function enable
Vce : Power supply voltage
GND : Ground
NCNote : No connection

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

110 g Luy27?525 00L210& 793 HN
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44-pin plastic TSOP (ll) (400 mil)

VecO———4 1 O u 44— GND
SCO——={ 2 43— SI07
SIO0O=—e 3 42 j——= SIOB6
SI01 O=—=] 4 41f+—=0O SIO5
SI020=—+ 5 40— SIO4
SIO3O=—+ 6 39=——0O SE
DI/OEO—+] 7 38f-——~0 W7/107
WO/IO0 O=—-1 8 37f——0O W6/106
W1/I01 O=—+{ 9 EE 36f+—0O W5/I05
W2102 O~ 10 23 35f—=O W4/I04
88
W3/103 O=—{ 13 32——O GND
GNDO— 14 31— DSF
WBWE O—] 15 30——O NC
RASO—=1 16 29[~——CO CAS
ABO—=] 17 28—O QSF
A7O——={ 18 27— A0
A6O—={ 19 26—O At
A5O—— 20 25—0 A2
AO— 21 24—C0 A3
Vee O——] 22 O 230 GND
A0 to A8 : Address inputs
W0 to W7/100 to 107 : Mask data selects/Data inputs and outputs
SIO0 to SI07 : Serial data inputs and outputs
RAS : Row address strobe
CAS : Column address strobe
DT/OE : Data transfer/Output enable
WB, WE . Write-per-bit/Write 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.

‘M L427525 D0L2109 2T
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Block Diagram

RAS —=f
2
CAS g WO0/100 W7/107
—_— @
—] O
DT/0E o Color Register
WB/WE —» E (8 bits) Common |/O Buffer
Mask Register|
DVSF (8 bits)
cc
GND——

Refresh
Counter

0 Column Decoder [ 511 I
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1. Pin Functions

This product is equipped with the RAS, CAS, WB/WE, DT/OE, A0 to A8, DSF, SC, SE inputs, QSF output, and

W0 to W7/100 to 107, SIO0 to SIO7 input/output pins.

(Row address strobe)

CAS
(Column address
strobe)

A0 to A8
(Address inputs)

M Lu2?525 0062111

(1/3)
1
Pin Name nput/ Function
Qutput
RAS Input | Thissignallatchesthe row addresses (A0 to A8), selects the corresponding

word line, and activates the sense amplifier. It also refreshes the memory
cell array of the one line (4,096 bits) selected from the row addresses (AQ
to A8).

It also serves as the signal which selects the following operations.
* Write-per-bit * Flash write
« CAS before RAS refresh + Split data transfer

This signal latches the column addresses (A0 to A8), selects the digit line
connecting the sense amplifier, and activates the output circuit which
outputs data to the random access port.

it also serves as the signal which selects the following operations.
» Read/write * Block write
+ Color register set « Mask register set

These are the address input pins, TAP register input pins, and STOP
register input pins.

This is a 9-bit address bus. Itinputs a total of 18 bits of the address signal,
starting from the upper 9 bits (row address) and then followed by the lower
9 bits {column bits) {address multiplex method). Using these, one word
memory cells (8 bits) are selected from the 262,144 words x 8 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 (traw, tca) are specified for activating the RAS and CAS signals.

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 RAS) and the TAP register data input pin

which specifies the start addresses of the serial read/write operation after

data transfer (9 bits are latched at the falling edge of the CAS).

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 ofthe RAS.)

284 N
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(2/3)
I
Pin Name nput/ Function
Output
ﬁ/@? Input | These arethe datatransfer control signal and read operation control signal
(Data transfer/ respectively. They have different functions in the data transfer cycle and
output enable) read cycle.

The data transfer.cycle is initiated when a low level is input to-this pin at
the falling edge of RAS.

Read i)peratlon 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 WB/WE signal is activated while the
DT/OE signal is activated, the DT/OE signal is invalid in the memory and
read operations cannot be performed.

‘WB/WE These are the write operation control signal and mask write cycle (write-
{Write-per-bit/ per-bit function) mask data input control signal, respectively.
Write enable) 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 WB/WE at the falling edge of RAS.
« High level....... 8-bit write cycle

* Low level........ Mask write cycle (Write-per-bit)
DSF This signal controls the selection of functions.
(Special function The selection of functions is determined by the level of this signal at the
enable) falling edge of the RAS and CAS. The functions will change as follows

when this signal is high level.
« The data transfer cycle changes to a split data transfer cycle.
« Theread/write cycle ofeach RAS clock changes to the flash write cycle.
+ The write cycle of each CAS clock changes to the block write cycle.

WO to W7/100 to |07 Input/ | Thesearenormally 8-bit data bus and are used forinputting and outputting
{Mask data selects/ Output | data. (100 to lO7).
Data inputs, outputs) Function as the mask data input pins (W0 to W7) in the mask write cycle

{write-per-bit function).

Write operations can be performed only for W0 to W7 that are input with
a high level at the falling edge of RAS (new mask data).

Functions as the column selection data input pin in the block write cycle.

4 M L427525 00L2Li2 114 WM
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(3/3)

Pin Name

Input/
Output

Function

SC
(Serial clock)

Input

This pin inputs the clock which controls the serial access port operation.

The data of the data register which is synchronized with the rising edge
of the SC are output from the SI00 to SIO7 pins and kept until the next SC
rising edge.

The data from the SIO0 to SIO7 pins are latched at the rising edge of the

SC and written in the data register.

SE
(Serial data input/
output enable)

This is a control pin for the serial access port input/output buffer.
Itcontrols data output during serial reading and controls data input during
serial writing.

By inputting the serial clock, the serial pointer will operate even if SE has
not been activated (high level input).

(Special function
output)

SI100 to SIO7 Input/ | These are the serial data input and output pins of the serial access port.
(Serial data inputs/ Output

outputs)

QSF Output | This is a position discrimination pin of the serial pointer (upper side or

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

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

* Low level........Lower side (Addresses 0 to 255)

B L427525 0062113 050 W
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2. Random Access Port Operations

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

Table 2-1. Operation Mode

RAS Falling Edge .CAS
Falling Edge Operation Mode
CAS [DT/OE B/WE | DSF DSF
H H x L X Read cycle
H H H L L Write cycle
H H H L H '§ Block write cycle
H H L L L E Mask write cycle (New mask/Old mask)Note 1
H H L L H g Block mask write cycle (New mask/Old mask)Nete 1
H H H H H E Color register set cycle
H H H H L Write mask register set cycle
H | H L H x Flash write cycle (New mask/Old mask)Note 1
H L H L X 2‘_ Single rea.d data transfer cycle
H L H H X % Split read data transfer cycle
H L L L x § Single write data transfer cycle (New mask/Old mask)Note 1
H L L H x g Split write data transfer cycle (New mask/Old mask)Note 1
L x x L x o | CAS before RAS refresh cycle (Option reset)Note 1.2
L x H H x 3‘ CAS before RAS refresh cycle (No reset)
L L H x -g CAS before RAS refresh cycle (STOP register set)Note 2
H x L x E RAS only refresh cycle

Notes 1. Observe the following conditions when using the new mask data or old mask data in these cycles.
{1) Old mask data
Can be used after setting the mask data using the write mask register set cycle.
(2) New mask data
Can be used after selecting the new mask register using the write mask register set cycle (new
mask selection) (Unusable in version A) and after the optional 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

116
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2.1 Random Read Cycle

This product has a common 8-bit input/output pin. To output data, specify the address using the RAS and
CAS clocks and then set DT/OE to low level.

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

{1) Set RAS and CAS to high level
(2) Set DT/OE to high level
(3) Set WB/WE to low level

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

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

2.1.1 Extended Read Data Output (uPD482235)

The pPD482235 adopt the hyper page mode cycle which is a faster read/write cycle than the fast page mode
of the uPD482234 (Hyper page mode cycle time: 30 ns (MIN.)).

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

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

RAS (Input) \ /'

tcp tcp

CAS (Input) ‘

DT/OE (Input)

Note 1 Note 2 Note 1 Note 2 Note 1

W/IO {Output)

Notes 1. Time during which the output data is kept in the fast page read cycle.
2. Time during which the output data is kept in the hyper page read cycle (
output).

part: Extended data

B Ly27525 00L2115 923 M
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2.2 Random Write Cycle (Early Write, Late Write, Read Modify Write)
There are three types of random write cycles-the early write, late write, and read modify write. To use these
cycles, activate the KAS and CAS clocks and set WB/WE to low level. :
The WB/WE also controls the mask data for the write-per-bit function (mask write cycle). Therefore, when
performing the normal write cycle which does not use the write-per-bit function, set this pin 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 Wé/\_N_é to low level earlier than the CAS clock. The write data is taken into the device
at the falling edge of the CAS clock.

2.2.2 Late Write Cycle

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

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

2.2.3 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 WB/WE from the late write cycle by tawo (MIN.), tewo (MIN.), and tawo {MIN.). Follow
the toez and toep specifications so that the output data and input data do not clash in the data bus. The data after
modification can be input after more than toeo (MIN.) from the rising edge of DIT/OE.

118 R bu27525 00bEllbL &8LT HE
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2.3 Fast Page Mode Cycle (uPD482234)

The uPD482234 adopts the fast page mode. This mode accesses memory cells in the same row array in about 1/3
of the time taken by the normal random read/write cycle. This fast page mode cycle is executed by repeating the CAS
clock cycle more than two times while the RAS clock is being activated. In this mode read, write and read modify
write cycles are available for each of the consecutive CAS cycles within the same RAS cycle.

2.4 Hyper Page Mode Cycle (uPD482235)

The uPD482235 adopts a hyper page mode cycle which is a faster read/write cycle than the fast page mode of the
1PD482434 (Hyper page mode cycle time: 30 ns (MIN.)).

In this cycle, because the read data output is kept until the following CAS cycle and as a result, the output
is extended, the minimum cycle can easily be used. The output is extended compared to the normal fast page
mode of uPD482234. Refer to 2.1.1 Extended Read Data Output.

2.4.1 Setting the Output to the High Impedance State

The hyper page mode can use one of three methods of setting the output pin to the high impedance state
depending on the version; these methods are WE control, OE control {latched control), and OE control {non-
latched control).

Table 2-2 lists the correspondence between the output control types and versions A, F, and E.

Table 2-2. Correspondence between Each Output Control Method and Versions A, F,and E

Output control Version A Version F Version E
WE control usable usable usable
OE control (latched control), usable unusable unusable
conforming to JEDEC
'OE control {non-latched control) unusable usable usable

B Lue2?525 0062117 7Tt IN
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(1) 'WE control {usable in all versions)
After a high level is input to CAS, when a pulse conforming to the twez specification is supplied to the
WE pin (WE = enable) during the same CAS cycle, the W/IO pin is held in the high impedance state until
the next CAS cycle.

Figure 2-2. ‘WE Control Output Control

RAS (Input) \

CAS (input)

Address {Input)

WE/WB {Input) / VJ
DT/OE (Input) \
High-Z High-Z High-Z
UL . S qurvere L. rereu BN,

(2) OE control {latched control) (usable in version A)
After a high level is input to CAS, when a high level is supplied to the OE pin (OE = disable) during the
same CAS cycle, the W/IO pinis held in the high impedance state until the next CAS cycle. This specification
enables efficient use of OF interleaving during parallel connection. A

Figure 2-3. OE Contro! Output Control (Latched Control)

RAS (Input) \

CAS (Input)

Address (Input)

WE/WE {Input) _/

DT/OE (Input) \

W/IO (Qutput) ===============<

120 W b427525 00b2118 bL32 WA
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(3) OE control (non-latched control) (usable in versions F and E)
When a high level is input to the OE pin (OE = disable) during the same CAS cycle, the W/IO pin enters
the high impedance state. If a low level is input to the OE pin again before the next CAS cycle (OE= enable),
the.data at the same address is output to the W/IO pin again.

Figure 2-4. OE Control Output Control (Non-Latched Control)

DT/OE {Input)

W/IO (Output)

"B Ly27525 0062119 579 W 121
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2.5 Flash Write Cycle
This cycle writes the color register data in a 4,096-bit memory cell in one cycle. The memory cell range for

one flash write cycle is 512-columns on the same row address (512-column x 8 - 10 = 4,096 bits).

2.5.1 Execution of Flash Write Cycle
To execute the flash write cycle, set WB/WE to low level at the falling edge of RAS.
By using the write-per-bit function (new mask data/old mask data), only the required W/IO can be selected

and written.

Figure 2-5. Memory Cell Range That Can be Written with Flash Write Cycle

8 W/IO

WO 1o W7/1001t0107

/é‘l‘l

512 Columns

Remark | ]is the memory cell range that can be written in one flash write cycle.

122 @ Lu427?525 pokL2120 290 .
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2.6 Block Write Cycle

This cycle writes the color register data in 32-bit memory cell in one cycle. The memory cell range in which
data can be written in one block write cycle is four continuous columns on one row address (4-column x 8 - |10
= 32 bits).

Any column of the four columns can be selected and writing prohibited. Determine whetherto 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 four columns (1st to 4th) correspond to W0 to W3/100 to 103 to which the data selected for column will
be input (The following table shows the 1st to 4th columns specified by A0 and A1 and the corresponding
W/IO pins to which the data selected will be input.).

2.6.2 Column Select Data
Input column select data for every four columns at the 32 bits {4-column x 8.10). The data will be written
if the column select data is “1”. Writing will be prohibited if the column select data is “0”

2.6.3 Execution of Block Write Cycle

Atthe falling edge of the slowest signal (CAS, WB/WE), inputthe “1” column select data or “0” column select
data to WO to W3/100 to 103 corresponding to columns 1st to 4th.

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

Table 2-3. 1/0O Pins Input with Column Select Data Corresponding to Columns 1st to 4th

Column Address and Corresponding
Selected 4 Columns WIO Pin Column Select Data | Writing
Al AQ 10

1st column 0 0 100 1 Yes'
0 No

2nd column 0 1 101 1 Yes
0 No

3rd column 1 0 102 1 Yes
0 No

4th column 1 1 103 1 Yes
0 No

IR Luy27525 0062121 127 M
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Figure 2-6. Memory Cell Range That Can be Written in Block Write Cycle

8W/I0

511 " .‘ 7

512 Rows 4 Columns

WO0/100 to W7/107

/
0 512 Columns — 544

L—— 4th Columns (W3/103}
3rd Columns (W2/102)
2nd Columns (W1/101)
1st Columns (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, WB/WE 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 2-4. Register Selection

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

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

124 - Ml (427525 00b2le2 ObL3 N
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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, biock write cycle,
write data transfer 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 2-5. Mask Data Selection

W Pin Mask Data Writing
W0 to W7 1 Yes
0 No

2.8.2 Selecting Mask Data

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

data method.

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

data set in the write mask register is used.

(1) New Mask Data Method

The new mask data method consists of the write mask register set cycle (new mask selection) method

and CAS before RAS refresh cycle (optional reset cycle) method.

However, only the CAS before RAS refresh cycle (option reset cycle} can be used in version A. Table 2-

6 lists how to select the new mask data method for each version.

(a) Method Using Write Mask Register Set Cycle (New Mask Selection) (Versions F and E)

Table 2-6. New Mask Data Selection Method for Each Version

New mask data selection method

Version A

Version F

Version E

Method to use the write mask
register set cycle (new mask
selection)

unusable

usable

usable

Method to use the CAS before
RAS refresh cycle (option reset
cycle.)

usable

usable

usable

This method is usable in both version F and version E.

To switch to the mode using new mask data, keep the DT/OE, WB/WE DSF to high level and set the
CAS and DSF to high level at the falling edge of RAS, the DSF to low level at the falling edge of CAS,

and start up the next RAS and CAS after the tcas and tRas.

As a result, the write-per-bit function can be used using the new mask data from the next mask write

cycle.
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(b} Method Using CAS Before RAS Refresh Cycle (Optional Reset Cycle) (All versions)
This method is usable in all versions. .
To switch to the mode using new mask data, set the DSF to low level at the falling edge of CAS in
the CAS before RAS refresh cycle.
As a result, the write-per-bit function can be used using the old mask data from the next mask write
cycle.

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

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
WB/WE to low level at the falling edge of RAS of each write cycle. At this time, input the mask data to the W
pin in the write cycle using the new mask data. In the write cycle using the old mask data, as the mask data set
to the write mask register will be used, there is no need to input the mask data to the W pin.

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

The refresh cycle of this product consists of the Hs before RAS refresh cycie and refresh cycle using external
address inputs (RAS only refresh and read/write refresh). The refresh period is the same as the DRAM (Standa rd),
512 cycles/8 ms.

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

By specifying the row address using the 9 bits between A0 to A8 at the falling edge of RAS, setting CAS and
DT/OE to high level, and keeping CAS at high leve! while RAS is low level, the memory cells on the specified
row address (512 x 8 bits) can be refreshed. At this time, refresh is executed, W0 to W7/100 to 107 pins are kept
at high impedance, and information such as memory contents, register data, function settings, etc. are all also
kept.

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

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

2.9.2 CAS Before RAS Refresh Cycle (Including Hidden Refresh)

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

During this refresh cycle, functions of random access port and serial access port are selected as follows
according to the DSF and WB/WE levels at the falling edge of RAS.

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

{2) When DSF is high level and WB/WE is low level: STOP register set
The STOP register data is input from the A0 to A7 pins at the falling edge of RAS.

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

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

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

Like CAS before RAS refresh, in the hidden cycle, functions will be selected according to the level of DSF,
WB/WE at the falling edge of RAS. Operations are guaranteed when DSF is low level and when DSF, WB/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 split data transfer.

To set the data transfer cycle, input high level to CAS and input low level to DT/OE at the falling edge of RAS.

The data transfer type differs according to the input levels of WBWE, 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 | WB/WE | DSF Data Transfer Type Transfer Source Tra.nsf?r
Destination
H L H L Single read data transfer Random access | Serial access
H L H H | Split read data transfer port port
H L L L Single mask write data transferNote | Serial access Random access
H L L H | Split mask write data transferNote port port

Note Write-per-bit function can be specified.

Remark H: High level, L: Low level
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3.1 Single Data Transfer Method
With this method, 512 words x 8 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 4K-bit {512 words x 8 bits) data of the random access port to the serial access port
in one cycle.

(a) ‘Setting of Single Read Data Transfer Cycle
To set the data transfer cycle, input a high level to CAS and WB/WE and low level to DT/OE and DSF at
the falling edge of RAS.
Using the row address input to AQ to A8 at the falling edge of RAS, the memory cells (512 words x 8 bits)
of the transfer source of the random access port can be selected. The address data input to AO to A8 at
the falling edge of CAS will be latched as the TAP register data of serial access port. Referto 3.4 TAP
Register.

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

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

This cycle transfers 4K-bit {512 word x 8 bits) data of the serial access port to the random access port in one
cycle. Because WB/WE is low level at the falling edge of RAS, the write-per-bit function always functions in this
transfer cycle. Refer to 2.8 Mask Write Cycle.

(a) Setting of Single Mask Write Data Transfer Cycle

To set this cycle, latch the data to be transferred to the serial access port, and then input a high level to
CAS and low levelto DT/OE, WBAWE, and DSF atthe 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 W7 at the failing 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 8 bits) of the transfer destination of the random access port are selected
using the row address input to A0 to A8 at the falling edge of RAS. The address data input to A0 to A8
at the falling edge of CASis input as the TAP register data of serial access port. 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 ofthe SC clock
that occurs after tspHr.

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

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

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

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

Before transfer After transfer
Random Access Port Random Access Port

Transfer destination

TAP register TAP register

TAP data *Empty"

Serial Access Port | ¢ Serial Access Port I J

T—— TAP
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3.2 Split Data Transfer Method

With this method, the 512 words x 8 bits (whole memory range of serial access port} data is divided into the
lower column (0 to 255) and upper column (256 to 511), each consisting of 256 words x 8 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.

This transfer method uses either of two modes, "“MSB Care* and *“"MSB Don't Care," depending on the method
used to select the column for data transfer {See the tabie below.). The mode to be used varies from one version

to another. Refer to 7. Example of Stamping for how to identify each version.

Table 3-2. Differences between the MSB Don't Care and MSB Care Modes

Mode Version Function

MSB Don't Care Versions A and F A8 input as TAP is ignored, and an inactive column is selected

automatically for data transfer.

MSB Care Version E The column (upper or lower) is specified for data transfer according

to A8 input as TAP.

3.2.1 Split Read Data Transfer Cycle (Versions A and F: For "MSB Don't Care")
This cycle divides the 4K-bit (512 words x 8 bits) data of the random access port into 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, WB/WE and DSF, and low level to DT/OE at the falling edge
of RAS.

The memory cells {512 words x 8 bits) of the transfer source of the random access port are selected
using the row address input to A0 to A8 at the falling edge of RAS. And the address data input to A0 to
A7 at the falling edge of CAS is latched as the TAP register data of serial access port. Refer to 3.4 TAP
Register. There is no need to control address data input to A8 (See the table below.).

Table 3-3. Relationships among Data Register Transfer Destination, A8 Inputs, and QSF
Outputs (Split Read Data Transfer Cycle in the MSB Don't Care Mode)

A8 data input to the TAP register QSF output Data register transfer destination
A8 = x QSF = 1 Lower column (addresses 0 to 255)
QSF =0 Upper column (addresses 256 to 511)

(b}

| 7[:.'42?525 002129 4148 N

Remark 1=highlevel;0=lowlevel; x = high oriow level

Execution of Split Read Data Transfer Cycle )
To execute this cycle, set the split read data transfer cycle and then input the high level to RAS. Data wili
be transferred at the rising edge of RAS. Data is transferred from the random access port to the serial
access port automatically at the column side (Column not pointed to by the serial address pointer) where
serial access port is inactive. To confirm the transferred column side, check the output state of the QSF
pin. Refer to 3.3.3 QSF Pin Output.

When the serial address pointer comes to the jump source address specified by the STOP register, the
serial address pointer jumps to the start column (TAP) of the serial read/write cycle at the inactive column
side. and the TAP register will be set the empty state.

uPD482234, 482235
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3.2.2

Split Read Data Transfer Cycle {(Versions E: For "MSB Care")

This cycle divides the 4K-bit (512 words x 8 bits) data of the random access port into 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, WB/WE and DSF, and low level to DT/OE at the falling edge
of RAS.

The memory cells (512 words x 8 bits) of the transfer source of the random access port are selected
using the row address input to AC to A8 at the falling edge of RAS. And the address data input to A0 to
A8 at the falling edge of CAS is latched as the TAP register data of serial access port. Refer to 3.4 TAP
Register.

If the address data input to A8 is 0, data in lower columns is trasferred from the random access port to
the serial access port. If it is 1, data in upper columns is transferred from the random access port to the
serial access port. To perform the data transfer in columns for which no serial read is not being made
(columns for which the serial register is inactive), it is necessary to supply an inverted QSF output to A8
(See the table below.).

Table 3-4. Relationships among Data Register Transfer Destination, A8 Inputs, and QSF
Outputs {Split Read Data Transfer Cycle in the MSB Care Mode)

A8 data input to the TAP register QSF output ' Data register transfer destination
A8=0 QSF =1 Lower column (addresses 0 to 255)
A8 =1 QSF =0 Upper column (addresses 256 to 511)

(b)

Remark 1 = high level; 0 = low level

Execution of Split Read Data Transfer Cycle

To execute this cycle, set the split read data transfer cycle and then input the high level to RAS. Data wil
be transferred at the rising edge of RAS. Datain the upper or lower column is transferred from the random
access port to the serial access port, depending on the data input to A8. 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.

Caution When data is tranferred in a split read data transfer cycle, if the related serial register is already
involved in serial read/write operation, the serial address pointer changes during data transfer,
and the TAP register becomes empty. The timing for this operation is the same as for the read
data transfer cycle (SC inactive). :
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3.2.3 Split Mask Write Data Transfer Cycle (Versions A and F: For "MSB Don't Care")

This cycle divides the 4K-bit (612 words x 8 bits) data of the serial access port into the lower and upper columns
and transfers them to the random access port.

In this cycle, serial read/write can be performed for columns to which data is not transferred.

Because WB/WE is low level at the falling edge of RAS, the write-per-bit function always functions in this
transfer cycle. Refer to 2.8 Mask Write Cycle.

(a) Setting of Split Mask Write Data Transfer Cycle
To set this data transfer cycle, input a high level to CAS and DSF and low level to DT/OE, WB/WE at the
falling edge of RAS. Because the write-per-bit function functions in this transfer operation, for the new
mask data method, the mask data must be supplied to W0 to W7 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 8 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 A0 to A7
at the falling edge of CAS is input as the TAP register data. Refer to 3.4 TAP Register. There is no need
to control address data input to A8 (See the table below.).
Table 3-5. Relationships among Data Register Transfer Source, A8 Inputs, and QSF
Outputs (Split Write Data Transfer Cycle in the MSB Don't Care Mode)
A8 data input to the TAP register QSF output Data register transfer destination
A8 = x QSF =1 Lower column (addresses 0 to 255)
QSF =0 Upper column (addresses 256 to 511)
Remark 1=highlevel; 0=lowlevel;x=high or low level
(b) Execution of Split Mask Write Data Transfer Cycle

To execute this cycle, set the split write data transfer cycle and then input high level to RAS. Data will
be transferred at the rising edge of RAS. Datais transferred from the serial access port to the random
access port automatically at the column side (Column not pointed to by the serial address pointer) where
the serial access port is inactive. To confirm the transferred column side, check the output state of the
QSF pin. Refer to 3.3.3 QSF Pin Output.

When the serial address pointer comes to the jump source address specified by the STOP register, the
serial address pointer jumps to the start column (TAP) of the serial read/write cycle at the inactive column
side, and the TAP register will be set the empty state.
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3.2.4 Split Mask Write Data Transfer Cycle (Versions E: For "MSB Care™)

This cycle divides the 4K-bit (512 words x 8 bits) data of the serial access portinto the lower and upper columns
and transfers them to the random access port. :

In this cycle, serial read/write can be performed for columns to which data is not transferred.

Because WB/WE is low level at the falling edge of RAS, the write-per-bit function always functions in this
transfer cycle. Refer to 2.8 Mask Write Cycle.

(a}

Setting of Split Mask Write Data Transfer Cycle

To set this data transfer cycle, input a high level to CAS and DSF and low level to D_T/(ﬁ,W—BNVE 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 W7 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 8 bits) of the transfer destination of the random access port are selected
using the row address input to A0 to A8 at the falling edge of RAS. The address data input to A0 to A8
at the falling edge of CAS is input as the TAP register data. Refer to 3.4 TAP Register.

If the address data input to A8 is 0, data in lower columns is transferred from the serial access port to
the random access port. If it is 1, data in upper columns is transferred from the serial access port to the
random access port. To perform the data transfer in columns for which no serial write is not being made
{columns for which the serial register is inactive), it is necessary to supply an inverted QSF output to A8
(See the table below.).

Table 3-6. Relationships among Data Register Transfer Source, A8 Inputs, and QSF
Outputs (Split Write Data Transfer Cycle in the MSB Care Mode)

A8 data input to the TAP register QSF output Data register transfer destination
AB=0 QSF =1 Lower column (addresses 0 to 255)
A8 =1 QSF =0 Upper column (addresses 256 to 511)

Remark 1 = high level; 0 = low level

{b) Execution of Split Mask Write Data Transfer Cycle
To execute this cycle, set the split write data transfer cycle and then input high level to RAS. Data will
be transferred at the rising edge of RAS. Data in the upper or lower column is transferred from the serial
access port to the random access port, depending on the data input to A8. To confirm the transferred
column side, check the output state of the QSF pin. Refer to 3.3.3 QSF Pin Output.
When the serial address pointer comes to the jump source address specified by the STOP register, the
serial address pointer jumps to the start column (TAP) of the serial read/write cycle at the inactive column
side, and the TAP register will be set the empty state.
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Figure 3-2. Split Mask Write Data Transfer and TAP Operations
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3.3 Serial Read/Write

The serial access port (512K x 8 bits) is independent from the random access port and can perform read and
write operations. The serial access port performing single data transfer and split data transfer can not perform
read and write operations independently.

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

3.3.1 Serial Read Cycle

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

Execute the single read data transfer cycle and latch the data and TAP data. By inputting a clock signal to
the SC pin and inputting a low level to the SE pin, data will be output from the serial address pointer specified
by TAP register. The data synchronizes with the rising edge of the SC clock and is output from the SI00 to SI07
pin, and the data is kept until the next rising edge of the SC clock.

{a) Reading-Jump
The SE pin controls the SIO pin output buffer independently from the SC clock. By setting the SE pin to
high level even while inputting the SC clock, SIO0 to SIO7 pins become high impedance. But the
operations of serial address pointer will be continued while the SC clock is being input even though
reading has been prohibited from SE pin. Reading-jump of the column can be performed using this
function.

3.3.2 Serial Write Cycle

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

Execute the single write data transfer cycle and set the serial write cycle. By inputting the clock signal to the
SC pin and inputting a low level to the SE pin, data can be latched from the serial address pointer specified by
TAP register. The data synchronizes with the rising edge of the SC clock and is input from SI00 to SIO7 pins.
Be sure to follow the specifications for the setup time (tses) and hold time (tsen) of SE pin for the SC clock. .

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

3.3.3 QSF Pin Output
QSF pin determines whether the serial address pointer is at the upper column side (addresses 256 to 511)
or the lower column side (addresses 0 to 255) at the rising edge of the following SC clock during serial read or
write. In other words, it outputs the uppermost bit {A8) of the column address of the serial address pointer.
The following table shows the QSF pin output state and the access pointer of following SC clocks.

Access Address of Following SC clock QSF Output
Addresses 0 to 255 Low level
Addresses 256 to 511 High level
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3.4 TAP (Top Access Point) Register

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

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

3.4.1 Setting of TAP Register

The data input to A0 to A8 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 (Versions A and F: For *"MSB Don't Care®), because the inactive serial access
port column addresses are specified by the data of the TAP register automatically, there is no need to control
the A8 data. However in the split data transfer cycle (Version E: For "MSB Care"), the data in the TAP register,
which is input to A8, specifies the column on the side that performs the transfer (A8 = 0: Lower column, A8 =
1: Upper column).

Caution When the TAP register is empty, the address following the 511 serial address point will be 0. In
addition, because the serial address pointer will not jump to the column specified by the STOP
register, the binary boundary jump function cannot be used. Refer to 3.6 Binary Boundary Jump
Function.

3.5 STOP Register

The STOP register is a data register which determines the column of the jump source when jumping to a
different column side (lower column or upper column) in the split data transfer cycle. Five types of columns can
be selected for starting jump (jumpingA 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 set the STOP register, set WB/WE to low level at the falling edge of RAS in the CAS before RAS refresh
cycle. The data input to A0 to A7 will be input as the STOP register data.
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Table 3-7. STOP Register Data and Jump Source Column

STOP Register Data | pivi- | Bit
A7 | A6| A5 | A4 |A3 to A0| sion (Width

Jump Source Bit Column {Decimal Number)

255
1111171 1 1/2 | 256

51

127, 255
o1 |11]1 1 /4 128

383, 511

63, 127, 191, 255
o011 1 1/8 64

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, 319, 335, 351, 367, 383, 399, 415, 431, 447, 463, 479, 495, 511

0j0 (0|1 1 116 | 32

o|o0|0]O 1 132 | 16

Remark A8: Don't care.

Caution When the power is supplied, all STOP register data will be set to all “1”.

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.
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3.7 Special Operations

3.7.1 Serial Address Set Operations

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

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

3.7.3 Cycle After Power On

After supplying power, initialize the internal circuitry by waiting for at least 100 gs after Vcc = 4.5 V, then
supplying at least 8 RAS clock cycles. The RAS clock only requires that tac, tras, and tre are satisfied; there is
no problem if other signals are in any state. Note however that if the signal supplied to RAS, CAS, DT/OE, and
WB/WE is high at power-on, the serial access port and each register have the following values.

@ Serial access port ........ Input mode, SIO: High impedance
® Color register ............... Undefined

® Mask register ............... All “1"

® TAP register ................. Undefined

@ STOP register All “1"
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4. Electrical Characteristics
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Pin voltage Vr -1.0to +7.0 Vv
Supply voltage Vce -1.0to +7.0 \
Qutput current ) lo 50 mA
Power dissipation Po 1.5 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 4.5 5.0 5.5 \Y
High level input voltage Vi 2.4 5.5 \Y
Low level input voltage ViL -1.0 +0.8 A
Operating ambient temperature Ta 0 70 °C
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DC Characteristics 1 (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test conditions MIN. | TYP. [MAX.| Unit
Input leakage current he Vn=0Vto55V, -10 +10 HA
Other inputs are 0 V
Output leakage current lou W/IO, SIO, QSF are inactive, | -10 +10 LA
Vour=0Vtob5V
Random access port Von (R} lon (R) = -1.0mA 2.4 \
high level output voltage
Random access port VoL (R) loL (R} = 2.17mA 0.4 Vv
low level output voltage
Serial access port VoH (S} loH (S) = -1.0mA 2.4 \
high level output voltage
Serial access port Vo (S) lot {(S) = 2.1mA 0.4 \
low level output voltage
Capacitance (Ta = 25 °C, f = 1MHz)
Parameter Symbol Test conditions MIN. | TYP. [MAX.| Unit
Input Capacitance Cn FTAS, CTS, WBNW, D_T/(_)E, DSF, §E, SC 8 pF
Ciz A0 to A8 5
Input/Output Capacitance Cio W/IO (0 to 7}, SIO (0 to 7) 7 pF
Output Capacitance Co QSF 7 pF
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

(uPDA482234)
Serial Access Port uPD482234-60 | uPD482234-70  xPD482234-80
Unit | Conditi
Random Access Port Standby |Active] SY™P% [N, [Max. | MIN. | MAX. | MIN. | max, | U™ | Conditions
Random Read/Write Cycle @) lecr 110 130 130 | mA | Note2
RAS, CAS cycle,
tre = tac (MIN.), lo = OmA O | ko 155 195 190
Standby O lecz 10 10 10 | mA
RAS = CAS = Vin,
Dour = high impedance 1 1 1 mA [ Note3
O lees 55 70 65 | mA
RAS only refresh cycle e} lees 110 115 115 | mA | Noted
RAS cycle, CAS = Vi, .
tac = tac (MIN.) O lcce 155 180 175
Fast page mode cycle O lecs 100 100 90 | mA | Notes
RAS = Vi, CAS cycle,
tec = trc (MIN.) @ lcc1o 145 165 150
CAS before RAS refresh cycle o) lccs 110 [0 90 | mA
tre = tac {MIN.)
O lecr 155 155 150
Data transfer cycle O fces 120 140 140 | mA
tre = trc (MIN.)
O lecaz 165 205 200
Color/Mask write register set cycle e} lecrs 100 120 120 | mA
tac = tre (MIN.) ' -
o] lcc1a 145 185 180
Flash write cycle e} lects 100 120 120 | mA
tac = tac (MIN.)
(@] lccis 145 185 180
Block write cycle o) lcc17 120 130 130 | mA
trc = tre (MIN.}
O lecie 165 195 190
Fast page mode block write cycle o) lecrs 100 110 100 | mA
tec = tec (MIN.)
(@) leczo 130 175 160 Note 5

Notes 1. No load on W/IO, SIO, QSF. The current consumption actually used depends on the output load
and operating frequency of each pin.
2. A change in row addresses must not occur more than once in trc = tac (MIN.).
3. RAS, CAS, and SE remain at Vin = Vec — 0.2 V, and A0 to A8, WB/WE, DT/OE, DSF, SC remain at
ViH>2Vee-0.2VorVie<sGND +0.2 V.
4. When the address input is set to Vi or ViL during the tras period.
5. Value when the address in tec one cycle is changed once when tec = tec (MIN.).
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

(uPD482235)

Serial Access Port 4PD482235-60 | uPD482235-70 | uPD482235-80
. i
Random Access Port Standby Symbol MAX. MAX. | MIN. | MAX. Unit |Conditions
Random Read/Write Cycle (@) Icet 110 130 130 | MA | Note 2
RAS, CAS cycle,
trc = tac (MINL), lo = OmA lecr 158 195 190
Standby o] lecz 10 10 10 | mA
RAS = CAS = Vi,
Dout = high impedance 1 1 1| mA | Note3
lces 55 70 65 | mA
RAS only refresh cycle o} lees 110 115 115 | mA | Note 4
RAS cycle, CAS = Vi,
tre = tac {MIN.) lcco 155 180 175
Hyper page mode cycle (¢] lecs 120 130 120 | mA | Notes
RAS = Vi, CAS cycle,
trec = tupc (MIN.) lecio 155 195 180
CAS before RAS refresh cycle O lccs 110 90 90 | mA
tac = trc (MIN.)
leen 156 165 150
Data transfer cycle o] lces 120 140 140 | mA
tre = tre (MIN.)
lcciz 165 205 200
Color/Mask write register set cycle o) leci3 100 120 120 | mA
tre = tac (MIN.)
lccis 145 185 180
Flash write cycle o lecrs 100 120 120 | mA
tre = trc (MIN.)
lccis 145 185 180
Block write cycle e} lecr? 120 130 130 | mA
tre = trc (MIN.)
lecis 165 195 190
Hyper page mode block write cycle o) Iccis 140 135 125 | mA
thpe = thrc (MIN.)
feczo 190 200 185 Note 5

Notes 1. No load on W/IQO, SIO, QSF. The current consumption actuaily used depends on the output load

and operating frequency of each pin.

2. Achange in row addresses must not occur more than once in tac = tre (MIN.).
3. RAS, CAS, and SE remain at Vi1 2 Vec - 0.2 V, and A0 to A8, WB/WE, DT/OE, DSF, SC remain at

Vih2Vee - 0.2V or Vit < GND + 0.2 V.
4. When the address input is set to Vi or ViL during the tras period.

5. Value when the address in tuec one cycle is changed once when tpc = trc (MIN.).
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AC Characteristics (T = 0 to 70 °C, Vcc = 5.0 V + 10 %, GND = 0 V)Notes 1.2, 3.4
(Common for uPD482234, 4822365) (1/4)

1uPD482234-60 | uPD482234-70 | uPD482234-80
Parameter Symbol |4PD482235-60 | uPD482235-70 | uPD482235-80 | it | Condition

MIN. [MAX.| MIN. [ MAX.| MIN. | MAX,

Access time from RAS trac 60 70 80 | ns Note 5
Access time from CAS teac 15 20 25 | ns Note 5
Access time from column address taa 30 35 40 ns Note 5
Access time from CAS trailing edge | tace 35 40 45 | ns

Access time from OE toEA 15 20 25 ns

Serial output access time from SC tsca 15 17 20 ns

Serial output access time from SE tsea 15 17 20 ns

Output disable time from SE high tsez 0 15 0 15 0 20 | ns Note 6
Random read or write cycle time trC 120 140 150 ns

Read modify-write cycle time tRWC 165 185 205 ns

Transition time (Rise/Fall) tr 3 35 3 35 3 35 ns

RAS precharge time trp 50 60 60 ns

RAS pulse width taas | 60 [10,000] 70 [10,000( 80 [10,000| ns

{(Non page mode}

RAS pulse width taase | 60 |100,000| 70 [100,000 80 |100,000| ns

({Fast page/Hyper page mode}

RAS hold time tRSH 15 20 25 ns

CAS precharge time teen 10 10 10 ns

(Non page mode)

CAS precharge time tcp 10 10 10 ns

(Fast page/Hyper page mode)

CAS hold time tesH 60 70 80 ns

RAS to CAS delay time trco 20 40 20 50 22 55 ns Note 5
CAS high to RAS low precharge time | tcrp 5 10 10 ns

RAS high to CAS low precharge time | tapc 10 10 10 | ns

Row address setup time tAsr 0 0 0 ns

Row address hold time tRAH 10 10 12 ns

Column address setup time tasc 0 0 0 ns

Column address hold time tcaH 10 10 12 ns

RAS to column address delay time tRAD 15 30 15 35 17 40 ns Note 5
Column address to RAS lead time tRAL 30 35 40 ns

Read command setup time trcs 0 0 0 ns
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(Common for 4xPD482234, 482235) (2/4)
uPD482234-60 | uPD482234-70 | uPD482234-80
Parameter Symbol |#PD482235-60 | uPD482235-70 | uPD482235-80 | it Condition
MIN. [MAX.| MIN. [MAX.| MIN. | MAX.
Read command hold time after tRRH [¢] 0 0 ns Note 7
RAS high
Read command hold time after tRCH 0 0 0 ns Note 7
CAS high
OE hold time after RAS high torx 10 10 10 ns Note 8
OE hold time after CAS high tocH 10 10 10 ns Note 8
Write command setup time twcs 0 0 0 ns Note 10
Write command hold time twer 10 12 15 ns
Write command pulse width twe 10 12 . 15 ns
Write command to RAS lead time tRwL 20 20 20 ns
Write command to CAS lead time tewt 15 15 20 ns
Data in setup time tos 0 0 0 ns Note 9
Data in hold time toH 12 12 15 ns Note 9
Refresh period tREF 8 8 8 ms
CAS to WB/WE delay time tewp 40 40 50 ns Note 10
RAS to WB/WE delay time tAwo 85 90 105 ns Note 10
Column address to WB/WE delay time tawp 55 55 65 ns Note 10
CAS setup time tcsh 0 0 0 ns
(for CAS before RAS refresh cycle)
CAS hold time toHR 10 10 12 ns
{for CAS before RAS refresh cycle)
DT low setup time tots 0 0 0 ns
DT low hold time after RAS low tRDH 55 65 70 ns Note 11
DT low hold time after RAS low tRDHS 10 25 30 ns Note 11
DT low hold time after CAS low teom 15 20 25 ns Note 11
DT low hold time after address taop 20 25 30 ns Note 1
SC high to DT high tsop 0 0 0 ns Note 11
SC high to CAS low tssc 10 10 10 ns | Note 11, 15, 16
SC low hold time after DT high tsDH 40 40 50 ns Note 11
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(Common for uPD482234, 482235) (3/4)
1PD482234-60 | uPD482234-70 | uPD482234-80
Parameter Symbol |1PD482235-60 | ;PD482235-70 | uPD482235-80 | ynit| Condition
MIN. |MAX.| MIN. |MAX.| MIN. | MAX.

SC low hold time after DT high tSDHR 40 45 55 ns | Note 11,15
OE high to data in setup delay time | toeo 15 15 20 ns
E rlgf\ hold time after toEH 0 0 0 ns
WB/WE fow
Serial clock cycle time tscc 18 22 25 ns
SC pulse width tscH 5 5 7 ns
SC precharge time tscL 5 5 7 ns
SE low to serial output setup tsoo 3 5 5 ns
delay time
Serial output hold time after tsoH 3 5 5 ns
SC high
DT high setup time tDHS 0 0 0 ns
DT high hold time toHH 10 10 12 ns
DT high to RAS high delay time toTR 0 0 0 ns Note 11
DT high pulse width tore | 20 20 25 ns
OE to RAS inactive setup time toes 0 0 0 ns
Write-per-bit setup time twes 0 0 0 ns
Write-per-bit hold time tweH 10 10 12 ns
DSF setup time from RAS trRs 0 ] 0 ns
DSF hold time from RAS tFRH 10 10 12 ns
DSF setup time from CAS tres 0 0 0 ns
DSF hold time from CAS trcH 10 12 15 ns
Write-per-bit selection setup time tws 0 0 0 ns
Write-per-bit selection hold time twH 10 10 12 ns
SE pulse width tSEE 5 5 7 ns
SE precharge time tSEP 5 5 7 ns
SE setup time tSES 0 0 0 ns
SE hold time from SC tsen 10 10 12 ns
Serial data in setup time tsis 0 0 0 ns
Serial data in hold time tsiH 10 10 12 ns
Serial input disable time from SC tsiz 0 0 0 ns
Serial output disable time from RAS| tsez 0 0 0 ns
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(Common for uPD482234, 482235) (4/4)
uPD482234-60 | xPD482234-70 | uPD482234-80
Parameter Symbol |#PD482235-60 | PD482235-70 | uPD482235-80 Unit| Condition

MIN. [MAX.| MIN. | MAX. | MIN. | MAX.

Serial input enable time from RAS tszu 20 20 25 ns

SC setup time from RAS tsrs 10 10 10 ns | Note 14, 15, 16

SC hold time from RAS tsRH 10 10 10 ns Note 14

Propagation delay time from tro 20 20 25 ns

SC to QSF

Propagation delay time from traD 80 95 105 | ns

RAS to QSF

Propagation delay time from tcap 60 65 75 ns

CAS to QSF

Propagation delay time from toap 30 30 35 ns

DT/OE to QSF

Propagation delay time from toan 40 40 45 ns

RAS high to QSF
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(1«PD482234 Only)
1PD482234-60 | tPD482234-70 | uPD482234-80
Parameter Symbol Unit| Condition
MIN. |[MAX. | MIN. |MAX. | MIN. | MAX.
Output disable time from CAS high toFF 0 15 0 15 0 20 ns Note 6, 12
Output disable time from OE high toez 0 15 0 15 0 20 | ns | Notes, 12
Qutput disable time from WB/WE low twez 0 16 0 15 0 20 ns Note 6, 12
Write command pulse width twpz 10 12 15 ns Note 12
Fast page mode cycle time tec 40 45 50 ns
Fast page mode read modify tPRWC 90 90 105 ns
write cycle time
CAS pulse width tcas 15 (10,000| 20 |10,000( 20 (10,000| ns

{uPD482235 Only)

1#PD482235-60 | uPD482235-70 | uPD482235-80

Parameter Symbol Unitj Condition
MIN. [ MAX. [ MIN. | MAX.| MIN. | MAX.

Access time from previous CAS ‘tace 60 65 75 ns Note 17
Access time from previous WE tawE 55 60 70 | ns Note 17
Qutput hold time from CAS toHe ns

Output disable time from RAS high toFr 15 15 20 ns Note 6, 13

3 5 5
0 0 0
Output disable time from CAS high torc 0 15 0 15 0 20 | ns Note 6, 13
0 0 0
0 0 0

Output disable time from OE high toez 15 15 20 | ns | Notes, 13
Output disable time from WB/WE low twez 15 15 20 | ns | Notes, 13
Write command pulse width twpz 10 12 15 ns Note 13
Hyper page mode cycle time tHPC 30 35 40 ns

Hyper page mode read modify tHPRWC 80 90 105 ns

write cycle time
CAS pulse width tHCAS 10 |10,000| 10 |10,000{ 12 |10,000( ns
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Notes 1. All applied voltages are referenced to GND.

2. After supplying power, initialize the internal circuitry by waiting for at least 100 us after Vcc > 4.5 V,
then supplying at least 8 RAS clock cycles. The RAS clock only requires trc, tras, and tae are satisfied;
there is no problem if other signals are in any state.

3. Measure attr=5ns

4. AC characteristic measuring conditions
(1) iInput volitage, timing {2) Output voltage determined

ViHiming = 2.4 V Vor oany = 2.0V
ViLimax) = 0.8 V VoL taax) = 0.8 V
(3) Output load conditions
Random Access Port Serial Access Port
Vee Vee
1,838 Q 1,838 Q
W/IO SIO
50 pF 30 pF
C 9932 C 993 Q
5. Forread cycle, access time is defined as follows:
Input conditions Access time | Access time from RAS
trap < trap (MAX.) and treo < trco (MAX.) trac (MAX.) trac (MAX.)}
trRAD > tran (MAX.) and trep < trep (MAX.) taa (MAX.) traD + taa (MAX)
trRco > trep (MAX.) tcac (MAX.) taco + tcac (MAX.)
trap (MAX.) and trco (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 trco > trep (MAX.)
will not cause any operation problems.

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

7. Either tren (MINL) or tran (MIN.) should be met in read cycles.

8. Because torH and tocH are used du ring the mask register set cycle (new mask selection) only, these
ratings are applied only to versions F and E.

9. These parameters are referenced to the following points.

(1} Early write cycle : The falling edge of CAS
(2) Late write cycle : The falling edge of WB/WE
(3) Read modify write cycle : The falling edge of WB/WE
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Notes 10. twcs > twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance
during the cycle.
taw = tawp (MIN.), tcwp > towo (MIN.), tawp > tawo {(MIN.), are conditions for read modify write cycle
to be set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
11. One ofthe following specifications will be valid depending onthe type of read data transfer method
used.
(1) DT/OE edge control: Satisfy the following specifications.
« For DT/OE edge inputs : troH, tcoH, taop, toTh
» For SC inputs . tsop, tsbH
(2) Self control: Satisfy the following specification.
+ For ﬁ/ﬁ edge inputs : tRDHS
» For SC inputs 1 tssc, tSDHR
12. Control pins CAS, DT/OE, WB/WE to set pin W/IO to high impedance. Because the timings atwhich
CAS and DT/OE are set to high level and WB/WE is set to low level affect the high impedance state,
the specifications will change as follows.
(1) When CAS is set to high level at DT/OE (low level) and WB/WE (high level) at the end of the
read cycle: torr is valid
(2) When WB/WE is set to low level at CAS (low level) and DT/OE (low level) at the end of the
read cycle: twez and twrz are valid
(3) When DT/OE is set to high level at CAS (low level) and WB/WE (high level) at the end of the
read cycle: toez is valid
13. Control pins RAS, CAS, DT/OE, WB/WE to set pin W/IO to high impedance. Because the timings
at which RAS, CAS, and DT/OE are set to high level and WB/WE is set to low level affect the high
impedance state, the specifications will change as follows.
When controlling RAS and CAS, the output cannot be made high impedance unless both pins are
set to high. There is difference between torc and torr, because RAS and CAS control is specified
from the rising edge of the slower one.
(1) When RAS is set to high level after CAS is set to high level at DT/OE (low levei} and WB/WE
{high level) at the end of the read cycle: tor is valid
(2) When CAS is set to high level after RAS is set to high level at DT/OE (low level) and WBAWE
(high level) at the end of the read cycle: torc is valid -
(3) When WBAWE is set to low level at RAS, CAS (low level) and DT/OE (low level) at the end of
the read cycle: twez and twez are valid
(4) When DT/OE is set to high level at RAS, CAS (low level) and WB/WE (high level) at the end
of the read cycle: toez is valid
14. Thetsrs and tsrein the hidden refresh cycle, CAS before RAS refresh cycle (STOP register setcycle
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 tsru will not be specified.
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15. tssc(split read datatransfer cycle) and tsrs (split write datatransfer cycle) are specified at the rising
edge of SC which reads/writes the address of the jump source in the binary boundary jump
function. tsoxr (split read data transfer cycle and split write data transfer cycle) is specified at the
rising edge of SC which reads/writes the address of the jump destination in the binary boundary
jump function. The rising edge of these SCs cannot be input in periods (1) and (2).

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

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

Restrictions to the split read data transfer cycle during serial write operation

(1) Ifsplit read data transfer is attempted for an address which is already involved in serial write,
normal operation is not guaranteed, except for a period in which no serial write has been
performed, that is from when SE goes low at the rising edge of SC to just before the serial
write begins.

(2) I splitread datatransfer is attempted when an address involved in serial write isthe boundary
address specified by the STOP register, normal operation is not guaranteed, except for-a
period in which no serial write has been performed, that is from just after the mask write or
mask split write transfer cycle is executed to just before the serial write is started by setting
SE to a low level at the rising edge of SC.

17. Inthe hyper page mode, the hyper page mode read modify write cycle, the hyper page mode read
modify block write cycle, this parameter is valid when the read cycle changes to the write cycle.

16
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RAS (nput) V'

CAS (input)

<<
55

Vin -

Address (Input)
ViL—

Vin =

WBAWE (Input)

Vi -
DT/OE (Input) \\//':l -
WO to W7/ OH =

v
100 10107 {OUPU vy, _

ViH —
DSF {Input) V‘:_

Read Cycle (uPD482234)

tac

traS tRe
_— =
I f B N
tesH tcrp
tCRP treD tRsH tepn
tcas
b
J \( Jy \__
1rRAD tRAL
LAEE tRAH | tasc tcaH
M‘ ROW coL. ]
R
I trRH
tAcs tRCH :\

1-————

/17171111

tons

ToHH

toes

..........

teRs

ALALARARRRRRANRARS

trac

tFRH

AN

tcac

------------ <

DATA OUT

)

VT 7T L

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Read Cycle (Extended data output: yPD482235)

RAS (Input) \\//'::

ViH ~

CAS (Input} Vi —

Vin -

Address (input)
ViL—

VIH -

WB/WE (Input) Vi —

DT/OE (Inputy \\’/'::

WO to W7/ VoH -
10010 107 (OQuteut) "~

ViH~
DSF (input) v

tRAS = tre
E——— X
\ N
tesH tcre
[‘tﬂ tRCD tRSH[HCAS teen
_/ T / \_
trao trat
lashl | tRan tasc tcan
Y 4
LROW COoL.
{RRH]
I—&n tRCH|-a-f
LU \:/h_
twez
| tons tOHH { twez
/ LLARARARRRARRAN /[ -
tRAC toez
taa torc
teac torR
toea
----------------- H Qh-'z-------------------------{ DATA OUT y ---

trRS trRH

LT T T 77777777

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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NEC uPD482234, 482235

Early Write Cycle/Early Block Write Cycle

tRC

tRas | tRe
JE— - - Y h!
RAS (nput) \p N JA \
tesn tcre
1CRP! tRco tRSH teen
tcas, tHcas Note
J— ViH — y
CAS (Input) vy _ A N ) /%
trao tRaL
tasr| | tRaH tasc tcaH
Vi - Y a
Address {Input} ;) _ ROW } k COL.
twas | | tweH
twes tweH
— ViK - 4 Y twe
L TNRIED 6 T AN\ V7777777777

toHs toHH

oot won VL= /// ALALALAALALARARARRRRRRRRRARARANY

tws twr tos toH

WO to W7, Vin - 2 3 y ¥
225 o 327 XK Seson XN rarecor s KRRXXKRRKXRKRRXX

tFRS tFRH trCs tFCH

osetrpa VT \\ Y / 77)& Sekore sl 1’(////////////////// /]

Note tcas for the uPD482234
tcas for the uPD482235

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 uPD482234, 482235

Late Write Cycle/Late Block Write Cycle

tRC

tras - tre
|
— V-
RAS (input) v, _ N )/" N
tcsH RP
tcrRP treo tRSH PN

| tcas, tHeas Note
—_— - —y
CAS (Input) \\//I.': N 7 ]

tas tRAR tasc 1cAH ,

ke

- y
Address (Input) v/~ MROW m coL.
' tRwL

twes | | twed tRCs towt 1

L

e von V2= XXX X VZZIITTTTTIIITT]

S on Y= 777 JAARRRARARRARARARANY

r

tws twh tos toH
WO to W7, Vin — 4 N
TFRS {FRH trCs trcH
DSF (0 Vi - S i\ Mkmm ect
nput) s s p select |

Note tcas for the uPD482234
tucas for the uPD482235

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

uPD482234, 482235

Read Modify Write Cycle/Read Modify Block Write Cycle

trRwC
tras
_ - T/
RAS (nput) vy~ \ ’ N_
tesH tere |
tchp) tRCD tRsH toen
v \ tcas, tHcas Note r
CAS (Input) v, / \ E
. traD tRAL
‘t_A.S.R tRAH tasc tcan
ViH - \ {
Address (Input) , _ ROW JO‘ COL. ;
tRWD towt
tawD TRWL !
Iwes, tw?" rCS towp twe
[ — - X Y
e Y Y] \— 777777777
toHS toHH toen
J— ViH = h i \ \
BT/OE (nput) \i -/ AN /| ALRRRRRRRRNY
trRaC
tra
teac
tws wH | _toea | toeo tos| toH
' ViH — - X _High-Z {1 _______ Ll DATAIN/
WO - dinput) vy, Xx Maskdsta  }- COL select
\l’éz/ : toez
to
- igh- igh-
107 ~ Output) \\72: LT TR HighZ __llooooo. { DATAOUT p--===----=-- g
trRS tFRH FCS trcH
osF i VT N\ swmesis X/ /1 /1 /1711111111111

Note tcas for the uPD482234
tHcas for the uPD482235

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

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

w

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

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

1PD482234, 48

2235

Fast Page Mode Read Cycle (uPD482234)

RAS (Input)

CAS {input)

Address (Input)

WEB/WE (Input)

ﬁ/(f(lnput)

WO to W7/

DSF (Input)

tRC

trasP trp
Vi — \ {
Vi - \; ] \‘
tcap
tec tec thsn i
tcAp) tRCD teas tcp teas tcp tcas L fteen
ViH— Y \ "
ViL— _/ S( / \‘ Z \
tRAD
tesH
tashl [{RaH tasc | | team tasc| | tcan tasc| | tcan
| |t At

Vin -

ViL -

Vi -
Vie -

Vik —
Vi -

o Vo -
100 to 107 (QutPut) /o,

Vin -

ViL -

4 4 Y 3
ROW ﬂ coL."1* m coL."2 m COLN

traL

tRCS than

toHs

S N N

toea toea toca
tcac tcac tcac
foez toez toez
tore torr tore
tRac
i 4 Y X 4 X
--HighZz { paTaouT* b---{ DATAOUT "2 }---{  DATAOUT'N' »--

teRH

’J////////////////////////////////////

r4

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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NEC ' uPD482234, 482235

Hyper Page Mode Read Cycle (Extended data output: uPD482235)

tRc

tRaspP i trp
—-— V- " % b
RAS (input) \yy _ N / N_
- tCcRP
tHec tHpC tRSH

It‘C'R: RCD tHcas tcp tHCAS tcp tHeAS | _teen
— Vi — ’
CRS npu v [/ N / N \ l? k

tRAD
tesm :
1asA| [TRaH tasc [ [ tean tasc| | tean tasc| [ tean

Address (Input) s, _

E<
1

2
(o]
:
8
i
[@]

traL tRCH

OL."2 ‘m COL."N*
trAH [

WB/WE (Input) \\/,I::// / E

twe;
tan taa taa twez
oHs| |tDHH tace tAcP

BI/OE tnpw) vu_ \\\\\\L@L

toes

LN w777

toezZ] [ tOEZ
T tcac tcac o
trac tore toHe 1ofR
Wi w - igh-. Yy y Y b
V0 K WI! output \or = = == =1 jo-HghZ o oo { pATAOUT"1 "|<X>] DATA OUT *2° ,i®i DATAOUT'N' -
teRs| | trAH

DS tnpu %‘.tii\[. 7177777

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.

158 Wl L427525 00L215k 44ub HE

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC uPD482234, 482235

Hyper Page Mode Read Cycle (WE controlled)
(Extended data output: 4PD482235 (Versions A, F and E))

tre
trasp trRP
— V- p
RAS (input) vl:__ \ / \_
trpe tare trsn tcaP
Tery taco tHCAS tcp tHCAS 1cp tHcas | teen
—_—= Vi - — N 4 X
CAS (Input) ViL - _/ \ ,’ \L Z \ J’
traD
tas tesH
bﬁﬂ t;niﬂ tasc tcan tasc| | toan ’LA_S£ tcan
ViH - \
Address (Input) ' X>] ROW XX coL1" KXXEO{ coL'z @0 CoLN®
traL l
i tRCS tacH tRcs tRCH tacs ‘RR:RSH,
Y Vik - y 3
WB/WE (input) / / / /
P ViL - / hun§ 2? '[\szst X
Heerl i tweg
taa taa taa
toHs| [tohH twez
toes
— \[ -
ook et vis 7 |1 NN\ \\Y
toea tcac teac I—-— toez
‘_.ICAQ toHG| ToHC| TOF
tRAC twez twez torr
WO to W7 Von — igh- ) X 4 \
100 109 0wt Vol "o e dd o] HighZ____.. {oATAOUT 1" b--4 DATAOUT 2 }---{  DATAOUTN' F--
trRs| | trRH

ose inpud V1~ \ .l///////////////////////////////////7

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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NEC uPD482234, 482235

Hyper Page Mode Read Cycle (OE controlled: Latched control)
(Extended data output: uPD482235 (Version A))

tRC

tRASP trp
_ - Ty 1 X
RAS (nput) v/, _ N / N_
tHrc tHrC tRSH 1o,
FEE tRCD tHCAS tcp tHeAs tce THCAS | teen
P ViH - \ v \ ‘—
CAS tnpu Vi~ /f N N N Ji; k
thaD
tesk
’(:_S_R tRAH tasc || tcan tascl | toan tasc| | tean
- - - 4 b
Address {Input) \\//':_ p ROW Q‘ coL 1t | ! coL.'2 m COL."N"
tRaL
TRCH
| tres tran ]
i
WB/WE (input) \\//':: // /// feac tcac h
tcac taa taa twe,
tan tace tacp N
toms! 9-'1]“ toes twez
N ViH =
DT/OE (input) v, _/ AN 7; /
toHe toHC toEz
10EA toea tOEA, | TOF
tRac toEZ toez toFR
WO to W7/ Vor — High-Z 4 e on ] ( we )
100 10 107/0UPU yor _=====q1=== S { pataout 1)}---1 DATA QUT "2 )}---{ DATA OUT 'N J}---
teas| | tFRH

v W\ V77777777TTTTIITTTITTTTITTIIITTIIT

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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NEC uPD482234, 482235

Hyper Page Mode Read Cycle (OE controlied: Non-Latched control)
(Extended data output: uPD482235 (Versions F, E))

tac
tRaSP tRP
_ _ y
RAS (Input) 1~ N / N_
tcap
Hpe task
tcre) treo Hcas tee tcas L teen
__ - ~ 4 y
CAS (input) wr _/ \ 4 N JZ
trRaD
tesH
tash| [tRan tasc || teaw : tasc) | tca
|t (]
Vin— / YAL \ p
st %2 Y rom XY oo YXCKXKCKXXH <o
' trAL
i tres tRRH E’(“H
WB/WE (Input) \\//':: f/ /// teac X,
teac tan twez
taa tace
toHs| |toHH - ez
-.-I toes
— ViH -
DT/OE tinput) v, _ _/ \\\\\\k
[l leee] toEz
toea toea [ toEa loF
tRAC toEz toez toEz torr
- i 4 Y y
o0 o Outpu) \r e m - 1f-- ez {DATAOUH j -gDATAOUT 1-H‘ DATAOUT'Y )(XLDATAOUT'N' P--
teRs | [ trRH

osF tnpwy 27\ ..l////////////////////////////////////

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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NEC uPDA482234, 482235

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

tRaSP . tee
— ViH = y
RAS (Input) v, _ N s i
tpc, tHpg Note 1 tPC, tHPC Note 1 tRSH lcae
ILCE tRCD tcas, tHcasNote2 . tcp | tcas, tHoasNote2  tcp tcas, tHcas Note2 L tePN .
—_— ViH— 3
CAS (Input) v, _ _/ N /N N /
* trao n — 7 5
1csH tRAL
task| | tRax tasC | | tcan tasc| | tcan tasq | tcan
v ™ | ] i s
H -
twes twes twes
twes| [tweH [et—er tweH o] tweH nes TweH
el

1 e we twe
WEAE ot o XXM KXXL /N /N 9,

tons | [tonn

DT/GE tnpu) 1. Z/’r’ “1\\\\\\\\\\\\\ LA1L1LERRRARRRRRRRANY

WO to W7/ Input) Vir = ( ek oo  DATAIN'T" Y { DATAIN'Z' 3 DATAIN *N*
10010 107 WOPYUL il 4 JCOL. select j _/COL. select JCOL. select 4
tFRs| (tFRH tres | | tren trcs| | tren tecs| | tren

Vin— 4 4 )

Notes 1. tec for the uPD482234
tuec for the uPD482235
2. tcas for the uPD482234
tucas for the uPD482235

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 1PD482234, 482235

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

tRASP : . tre
v \ tcsH |
RAS (Input) "' _ N ) N\
tpc, tHpc Notell tec, thpc Noted tRSH tcRP
tRco tcas, tHeas Note2 tcp | tcas, trecasNote2z —fcp tcas, tHcas Note2 ] teen
— ViH - y 2 b
CAS (input) y _ N / N ) S; 7
trRaD
tASR | itran q tcaH tasd | tcan Tasc] | toan teal
] fomond Las] -
ViH — — !
Address (Input) Vi — ROW coL."" ) coL.2 COL.'N"
AVWL
tow tewe ton

twes| [twBH  tacs

] twe | tACS twe i‘tzc’s twe
WBANE (Input) \\/,1:: Msem \\‘; fr jﬁ / \ /
toms toeH
DT/OE input) vy~ Z/I !\§§§§§§§§§
tws | | twn EEH— i b g

toH toH toH

WO to W7/ Vi — 4 B 4 -y 2 R I, YAVAVAYAVAVAVAY,
10010 107 Inputh ' X)gt Vst os B w23 OO K osmm QOOOXX

teRs| | tPRH tFCS| trcH trcs trcH trcs trcH
-] ("

Vin— 4 ) ! ) \ 2 N \
DSF{input) \, _ L Block write select Block write sefect i Block write select )

Notes 1. tec for the uPD482234
tiec for the uPD482235
2. tcas for the uPD482234
thcas for the uPD482235

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

uPD482234, 482235

Fast Page Mode Read Modify Write Cycle (uPD482234)/
Fast Page Mode Read Modify Block Write Cycle (1PD482234)

RAS (Input)

) a

trasp trp

r

Vi -
tPRWC tPAWC tcrP
trRCD tce tce tRsH teen
— ViH — X tcshH £ 3 4 \ 3
CAS {Input) ;.. X 4 \t ;[ Bx 7’ \
tRAD tcas tcas tRAL
tashf |tRan | tasc| | tcan tasc| | tean tasc| | _tcan
][] o] fa e 1558
Vin - y YAS ) ¥ oLz zCOL_N_:KXXX
Address (Input) y;, _ L Row X X COL"1 COoL"2 { COL"N" ]
tawp tewi tAwD tow tawo
- town
twas| | twek tacs! towo twe tRCS towo twe trCs) tcwp
it ] e —s Im—. TW_P’ tRWL
- Vin — 4 \ \ \ )
WBAWE (Input) v Z>§ WP st E(_/ N N N
—
trRwD
trac Hace, ftace
aa 10EH tM toen [tAA 10€H
v . — oo e e m—— A i
DT/OE (Input) V':: ' \L ‘\ \( \
tcaq |toeo tcact jtoep [tcac] _ [toep
I~ 1
DHS| | tDHR tqlz toEz toez
Von - igh- e igh- oy igh- igh:
WO [ (Qutput) \vor — == ==+ J-HighZ_ 1. Y- {4 HianZo . £ _-.-rlar\_z_--._{@- L HiohZ ___
to A
W7/ "
100 o toH OH ToH
to o= [~ tos tos tos
107 V- __ £ y HighZ A\Af - [High-z A - %.._L|HighZ o !@
finput) == Mesoma X D Lz b 0 N
tFRS| [tFRH trcs| | trcn trcs| | tren trcs| | tron
Vi — Block write Block write Block write
Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. Because the serial access port operates independently of the random access port, there is no

need to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482234, 482235

Hyper Page Mode Read Modify Write Cycle (Extended data output: PD482235)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: ;PD482235)

RSP tap
— V- — ¥
RAS (Input) g ,; N\
tASH
tHPRWC tHPRWC tcrp
trRCD tce tce tHcas tcPn
— ViH ~ Y tesH ! \ { \ 4
CAS (input) v _ % -/ N ) N / \
tRAD tHCAs tHCAs tRAL
tAsR| |tRaH tasc | | tcan tasc| | tean tasel | tcan
] |t |t—mt =~
Vik = 4 \ o e ) -
Address (Input) y, _ D( ROW 50‘: coL."1" COL."2 i COL.N KXXX
tawp t tawp towL tawo
tow
twas| | tweH t t 1
e [ RCS towo [twe r :CE towo twe i tRCS) CwWD _ o
U - y \ \ R
WEWE (Input) v D} WP st i(_ f \ 1} N Sﬁ/
tRWD —
[tacp tace,
trac Y vy
v . . tt(?%x toen [toEa) toen { toea] toeH
DT/OE (Input) \/lll:: \ f \ { \ f \
X cad [toEp - toep \ ficac] | toeo
tows| | tomH toez tave toez tawe toez
Vou — High- R High-Z s High-Z ' igh-;
WO [ {Output) V?::— --------Ig--z--—----{ 1 -«---'—g-----—-{ 2 -—----'g-------{ N* - - -High-Z____
t ta
Wc;/ < tace
100 tws ||t ton tor 1DH
to o et tos tos tos
107 Vin— 4 igh- e igh- ) High-Z we )
O tmpuy Y17 <L oo HSRZLY 5L 4 g o2 )

tFRs| |tFRH _tics_J teck trcs| | trcH fecs| | trcH
v 2 T AR YRR KRR

Remarks 1. When DSF is high level : Block write cycle
When DSF is low level : Write cycle
2. WPB : Write-per-bit
3. When block write cycle is selected, input the column selection data to DATA IN.
4. 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

uPDA482234, 482235

Flash Write Cycle

RAS (Input)

tRC

tras

trp

K

7

tere tc

X

(S

PR Vir —
TAS (input) v _ 7
Vie -
Address (Input) ViL— ROW

tash| | tmaH

<—ﬂ\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\X

WEATE o) 5T\ \

(RRX KX RXX KKK KKK KKK KKK IKIKRX

0J/7///////////////////////////////

tDHS toHH

DT/OE (Input) \\//I.l:: / Z;

WO to W7/

ViH -
100 to 1O7 (Input) Vie— m Mask data

tws|| twh

ALANALARARARVRARRARVRRRRRNRRNRANY

tFRS

XXX KR XRX KR RX KX KRR XXX

DSF (Input) \\/,'I’L': / Z)

Hl\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

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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NEC 1PD482234, 482235

RAS Only Refresh Cycle

tRC
tRas ; tRP

Vi — 5x

RAS (Input} Vi —

“tere trrC

CAS (Input) Vin - / \! {
ViL-

Address (Input) \CH -

=

STt e 2/ /[ h_—l’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

osFtreen (7 NN\ LI T T

Remarks 1. WBAWE : Don't care
2. Because the serial access port operates independently of the random access port, there is no
need to control the SC, SE, SIO pins in this cycle.
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NEC uPD482234, 482235

CAS Before RAS Refresh Cycle (Optional Reset)

tRC
tRAS - trp
RAS (Input) \\//':: JS } \___
tRPC
SR tCHR ,
CAS {Input) \\//':: 4 J/
WO WIE (g VOH= oo |
tFRs TFRH
oseampu 3~ AN\ Y LI
tsrs _‘__t_sim_»
SClinput) V)"~ /! \ J/—\_

Remarks 1. Address, WBN-WE, E'IO—E : Don't care
2. Because the serial access port operates independently of the random access port, there is no

need to control the SE, SIO pins in this cycle.
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NEC uPD482234, 482235

CAS Before RAS Refresh Cycle (STOP Register Set)

tRC

trAS | tre
RAS (Input) \\//':: \_\ JZ \
trRPC
L tcsm tcHR |
CAS (Input) \\//':: \I y )-\
tasr tRAH
peres o7~ XXXXXKXN_sounon cooe JXXXOOOOOCKXIIOUXXX
twes twed

w1~ \\NNANNY LI

ssrums = 77777777 ELLAAARTARTANRARARRARAANY

ViH -
SC linput) V1~ / \ h

Remarks 1. DT/OE : Don't care
2. Because the serial access port operates independently of the random access port, there is no
need to control the SE, SIO pins in this cycle.
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NEC uPDA482234, 482235

CAS Before RAS Refresh Cycle (No Reset)

tac

tras [ iR

_ - \
RAS (input) \Cl’: _ N

| lesm tcHR )
CAS (inputh Y1~ J J/

it s Vo= 77777777 AAAALALARRARARRARARRARNN

WO to W7/ Vou ~
1000107 (OUtPUY v —

os¥ tnpw ) gggggg_/f EUARARANANARARANARARARANY

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

uPDA482234, 482235

Hidden Refresh Cycle (:PD482234)

RAS (Input)

CAS {Input)

Address (Input)

WB/WE {Input)

DT/OE (Input)

WO to W/
100 1o 107 (Outout

DSF (Input)

SC (nput) w1 _/_\

ViH -
Vie -

Vin —
ViL -

Vi —

ViL—

Vi —
Vie—

Vin—

ViL -

Vor —
VoL -

ViH -
Vi -

trc

tRAS _trp tRAS tre
T X
A\ 7 N 7 N
teae
torp tRCD tRSH teas tcHR teen .
-\ ZL
_/ L 1 \_
tRAD tRaL
tasr | [tram tasc tcaH
s | \
i ROW.m coL.
trcs tweH
]
LT AN
twez
tons | | town twez
toes
X \\ \\ )7L
thac torr
tAA
tcac toEz
e 1OEA |
High-Z s High-Z
SRR .. Y el -q DATA OUT SRR L
tFRS tFAH trRs trAH

Y
Reset select

KXXXKXXXXX

/XXX
/L

1SRS

\VAAAN/
AAA‘A‘A

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

When DSF is low level :

Reset select = Optional Reset

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

MR L427525 DOL2LLY oTy

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

171



NEC ' ' uPD482234, 482235

Hidden Refresh Cycle (Extended data output: pPD482235)

tRC tRe
1RAS trP tras trRe
__ Vo ZF;-’; X
RAS (Input} VIE— \ ; Sr - \
tcrP
trcD tRsH . tCHR tcPN
tere = trcas ~{
R ViH — Y —
CAS (Input) . _ 7 \ \
traD tRaL
tasr | [tRaH tasc || tcau
ViH - \
Address (Input} ;, _ m ROWJ L COL. )
trcs tweH
y Sl n—
— H—
wewe e - [/ /[ /11T S AN
twez
twez
tons tDHH
toEs
— ViH -
BT/OE (lnput) vy _ Z{] AN\ Y 7 o
tRaC torc
taa
ICAC toez
OEA
WO to W7/ VoH — High-Z High-Z
10010107 Outpulh vy =======s=qpe---Ssssssssesessess < DATAOUT = Pme=eme=n--
trRS tFRH {FRS tFRH

ose o V2 \Y /XA, ssect_FOOOXXKXXXXXXXAXX

tsrs

Vir —
SC (input) v _ _/_\__/_\

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

£PD482234, 482235

Register Set Cycle (Early Write)

=
== X
RAS (Input) yy, _ N ,f N
J— Vi — \ /
CAS (Input) v':_ / ’] \
ViH —
Address (input) ;. XXX>§R0W~M~:

tre
trRas tre

Vin— \

test tere
lcre tRCD RSH tcen
tcas, tHeas Note 1

task | tRan

twas | | twan

WA oo i /7 N\ — /NI

toHs OHH

OTGE (o) 12 /// A1 1| A1 1L ERRARRRRRRRRRRRRRARRANY

WO to

DSF (Input) \\//':: {f} ’\m Resister select

Notes 1.

2.

Remarks

M L4y27525 0062171 752 mm

W7/ Vin- 4
100 to 107 {PPUty XXXXX)( DATAIN

tos ton

KXXQUXXXX

tras | [ terH trcs trcH

=

v

QAXXXXXXRXXHXXXXX

tcas for the uPD482234
trcas for the uPD482235
Refresh address (RAS only refresh)

1. When DSF is high level : Register select = Color Register Select
When DSF is low level : Register select = Write Mask Register Select

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

uPD482234,

482235

Register Set Cycle {Late Write)

RAS (Input)

CAS (Input)

Address {Input}

WB/AWE (Input)

DT/OE (Input)

WO to W7/
10010107 {INPUt)

DSF (Input)

tRC

Vo TN :N gf t N
b _/‘ — = -
- XXXZ(N;W:M t X

we I77 Wi 77T
o zz/.m S LLIRRRRRRRARRRAANN
- e KRR
- 777 .oxoxm:o:om:o:oxo:omxo:o:oxo:

Notes 1. tcas for the uPD482234
tucas for the uPD482235
2. Refresh address (RAS only refresh)

Remarks 1.

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

When DSF is low level :

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

174 EN B427525 00L2172 L99 =W

Register select = Write Mask Register Select
. Because the serial access port operates independently of the random access port, there is no
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NEC

1PDA482234, 482235

Mask Register Set Cycle (New Mask Selection) (Versions F and E only)

RAS (Input)

CAS {Input)

Address (Input)

WB/WE {Input)

DT/OE {Input)

WO to W7/

100 1o 107 OutPut

DSF (input)

tRC

tras tre
ViH ~ \
Vi - L
tesH
lerp trco tRsH trRrC
tcas, tHeas Note 1
Viv~ 4 \
Vi — / teen .
tasr| | tRan
Vi - ¢ 3
Vi - ROW Note 2
trRRH
twas

tRcH

Vi —
Vie -

toHs

torH

tocH

Vin—
Vi -

Vo —
VoL -

trRS

tFRH

o
w-/7 \\\\

Notes 1. tcas for the uPD482234
ticas for the uPD482235

2. Refresh address (RAS only refresh)

Remark

A

(/LT

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

B Lu27525 00L2173 525 WA

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

1PD482234, 482235

Read Data Transfer Cycle (SC Active)

tRe

tRAS | 1tre
JE— - !
RAS (input) V'~ \ B \
tesH terp
1CRP 1RCD tRSH teen
| teas, tHcas Note
v Vin =
CAS (Input) ViL - / K J/
tash| | tRAH tasc tcaH
—
Address (Input) \\//':Z: m RO?V}@(r COL. (m) ]
twes | | tweH

ViH =

WB/WE (input) Vi o

AALARLARARRRRRRRRRRRARRRRNANAY

tcoH
totR

toLs

totp

Vin -
ViL—

ﬁ/(_)g (Input)

AN

WO to W7/ Vo = ____________________f'ig_h;z ____________ e o e eammcce—————-
100 10 107 OUPUY o _
tFRS tFRH
/NN (7777777777777 777771
DSF (Input) Vie — ! J /
oc Vi —
SE (Input) ViL— L
tscc tsoD tsoH
Vin = - tscL {—"\—/___—
SCinputl "~ \ A teen Q:‘—Jf \ B
tsca tsca tsca
tsoH
Vor — ¢ -
S100 to SI07 (Output) Vou — n-2 m n-1 m n mt m
tPp t0aD New data output start

QSF (Output) "~

A

Note tcas for the uPD482234
tHcas for the uPD482235

176 M@ B427525 002174 4bl EM
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NEC

1PD482234, 482235

Read Data Transfer Cycle (SC Inactive)

RAS (Input)

CAS (Input)

Address (Input)

WB/WE (input)

DT/OE {Input) v

100 t0 107

WO to W7/ (Output) Y/on—

DSF (Input} v

SE {Input) Vi

SC (input)

SI00 to SI07 (Output}

ViL -

Vi —
Vi

=

ViH -
ViL -

Vin—
Vie -

ViH —
L —

oL —

Vin—

=
ViH -

=

ViH =
\

n-=

VoH —
VoL -

Von —
QSF (Output) Vou -

! H i N

|‘tEBL e ttci? Tricas Now CZPN
—7 \ /A
XXX o KRX oo KXRXRRKXRRRRRKIKRX
/8N ANARATIITILIATARARARA AR

tRoHS

tote

..................

TFRH

ZARAVARAARRRRARANY

J///////////////////////////////7

tsoHR
L

toap
troo
tssc tcao

tscu tscH tscL tscH

4
J b \ Fixed at either & low or high level \t AZ
tsca tsca
n-1 n m
New data output start
tep jolel]

Note tcas for the uPD482234
tHcas for the uPD482235

M Lu27525 0062175 378 m
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NEC uPD482234, 482235

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

tre
tras trP
N [V | {7 X
RAS (input) " — N _/ ~
tcsH icrp
tchp trco tRSH tcPn
| tcas, tHeas Note
— £ !
CAS (input) \\//':: / t‘ 4/
tash tRaR tasc tcaH
-
Address (Input) {1~ X>CF ROW J(X)( coL. (m)
twes tweH
s |
WEARE npud Y AN
WoE o i [/ ALAARARRRARARARAREARARRARRANANY
toLs tROoHS tore .
!
STIOE Vis — -
T/OE \ \
RN / LALARRARARRRRRAARNY
WO to W7 Vou - - High-Z
100 to 107 OUPU o mmmm=mses M===="=-==q=""""""" S B e R bbbl s
tFRS tFRH
Vin—
osr inen 1= \\\ V777777777777
— _ t
SE (Input) \yl':_ L L
toco
troD
tssc tcao
L tscu tseH tscL tscH
| ) :
—
SC (Input) \\’,':: / \ Fixed at either a low of high level \ JZ
. Isis tsH tsiz
- High-Z
(nput) V7 ----- «J DATAIN | mi- S t dala AN
SIO0
to tsca
SI07
(Output) \\//(;':: ---------------------------- HighZ e m
teo toaR New data output start
QSF (Output) Yo"~ X X

Note tcas for the uPD482234
tHcas for the uPD482235

176 WMl bY427525 00L2L7% 234 M
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_NEC

uPD482234, 482235

Split Read Data Transfer Cycle

trRC

tras trRP
RAS (input) V1"~ N i \
tcsu
1crp trRCD tRsH !
tcas, thcas Note 1
CAS (input) "~ tern ﬁ%g /
[B;Si{ tRaR tasc tean \
twes tweH
y -
WBNE o o= [/ ALLARARLARARAALARAARRARRARARARRARNS
tows || tRoks
5TOE e\~ N\ | J/ LT 7T 7777777777
\I,(\{)Oottc(')\[lé—g (OUTDU() \\//f:: """""" """_"-----_____-----tﬁ-gb-z ------------------------------
tras tFRH
ostow) 1= [/ f ALAAALAAERLARAAAARARRRRARRARARRRANY
SE (Input) ‘\{/l: oL
tssc tspHR
tsce Note 2
tscH tscL . tscu tscL tscH tscL
SC (Input) \\//':: J / 54 ,Z » \
tas| | tem ,F'Iil tsim tois | tsm tois| | tsm ,ﬁ 1sH
{Input) \\';I: - DATA IN]@(EATA IN DATA m@x DATA IN DATA IN
SI00 tsca tsca tsca tsca
S|t87 tsOH [ Ison tsoH tsoH -tSOH
{Output) ‘&3‘:: LEOUT DATA OUT DATA OUT E@{EEATA ota@qLDATA OUT:§<XX
teD teo

QSF (Output) V"~

X

Notes 1. tcas for the uPD482234

tHcas for the uPD482235

. 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)

» Data reqister serial read for the side t

M L4y2?525 00L2177

170 W

o be involved in data transfer cycle {for version E only)
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NEC

uPD482234, 482235

Write Data Transfer Cycle

tRC

1Ras tep
RAS (Input) \\//‘:: \ 4;/ \—__
CRP — tesH —
tcas, thcas Note
CAS (Input) \\//l:: | tcPN \\( 4;/7
tasm 1RrAH tasc tCAH_i )
s - TXRRN o KXo XXX KKK R KXRKXXKKXRXKK
twes | | tweH
WEE ot YT NN\ Y YT77777 777777777777 77T
toLs | | tROHS
RN 7777777777777/ T
ws || twh
\%%t:)\:\g?/ {Input) \\//':: m Mask data XXXXXXXXXXXXX
teRs || tem
osranpet YT \\\ Y V777777 7777777777777 7T T L
SE (Input) \\{,'::: L
- tsoHR
tscL tS:sscn, o PR e,
|
SC (Input) \\//'::: _\ 4/ \ Fixed at either a low or high level \ ) ’—\\

Vin =

100
to (nput) "

SIo7

VoH -

QSF (Output) VoL —

tsis

X

tsiH
DATA IN L

Note tcas for the uPD482234
trcas for the uPD482235

10 N Ly27525 DDEEL?B IJEI?. .
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NEC

1PD482234, 482235

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

RAS {input)

CAS (Input)

Address (Input)

WB/WE (Input)

DT/OE {Input)

WO to W7/
1000107 (IMPU

DSF {input)

SE (Input)

SC (Input)

(Input)

SI00
to
SI07

{Output)

QSF (Output) ('~

tRC

T /B

\c:: ( — — l tcas, theas Note J/“
- (KX o Ko XRRRRRKXROXXKTIO0K
W ( LT T T 7T 777 777
i ‘ (/LT 77 777777777777
W X000 e XXXXXOOXXX
s ( (/LTI 77T 7777777777777
\\//': N ! / ‘\; Fixed at either a low or high level \ /;q\
\\/": : _______________ H -Ig-h:z;S;Z ------------- DAﬁ
Ve paTAaout §<X><i;DATA OUT Beemmeoenne LR

X

Note tcas for the uPD482234
tHcas for the uPD482235

M L427?525 0062179 T4l HE
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NEC uPD482234, 482235

Split Write Data Transfer Cycle

tRC

TRAS tRP
X
SRS Vin =
RAS (input) v N 7 |
tcap tesH
( tRCD tRSH

tcas, tHeas Note 1

R P
CAS (input) \\//‘:: - j’_i teen \\ r
tasR TRAH tasc tcaH

— ~

WBE oen VT AN\ VTTTT777 7777777777777 77771/ /]

tols | | tRDHS

TR\ V77777777777 T

tws twh
WO to W7/ ViH - N
100 10 107 {Input) Vi - m Mask data
tFRS trRH
Vin— Y
osewpw) 1= S/ [/ LAAALALLEARARARARRRRRRRARRANANY
3 Vin -
SE (Input) vi- L
Note 2
tsrs tsoHR
tscc
{scH tscL . | tscH tscL tscH tscL tscH tscL
ViH— H g& ﬁs 4(—\_
SC(nput) ;' _ )j JZ k] )
tsis tsiH 1s1S tsH tsis tsiH ts1s tsH
y .
(Input) \\//'::: DATA IN DATA |b® DATA IN DATAIN DATA IN
S!:))O tsca sca I tsca tsca
s107 isoru 1soH S0} SOH tson
' @ 1& KXX
(Output) Vor — DATA Oﬂi DATA OUT )I® DATA OUT DATA OUT DATA OUT y
trPo
Vo — '
QSF (Output) V¥~ X X

150 WB b42?525 00L2180 7b5 HN
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NEC uPD482234, 482235

Notes 1. tcas for the uPD482234
tHeas for the uPD482235°
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)
+ Data register serial read for the side to be involved in data transfer cycle (for version E only)

BB Lu2?525 00L2181 LT1L A 183

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

1PD482234, 482235

Serial Read Cycle

1SEE

SE (input) \\//':: - ﬁ‘ At tsez
tsce tscc Note 1 tsce Note2
tscH . tscL tscH . tsc tscH ) tscL
- y
N I e N e O
tsea tsca tsca
tso tsoH tsoH
SIo0 .
Vou— ___HighZ ___ELI¥ NN/ C\N\/ 7 F DATA .
s|t(°)7 {Output) VoL - 4 DATA OQUT Ty DATA OUT 1(7]\\) ouT
tPD
a—

QSF (Output) ¥~

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, WB/WE, DT/OE, WI/O, DSF pins in this cycle.

Serial Write Cycle

tscc tscc Note 1 tscc Note2
tscH ‘ tscL tsch tsce tscH tscu
- y )L r
SC {Input) \\//':: _ / / / 7
tses| | tseH tses | [tsen tses| |tseH tses| | tsen
SE (Input) \\//': - / ‘\
ls.ls_ siH ~t_s_|s. SIH ts:s- SIH
SI00
VoH — NV VVVVY VYV VYV VVVVY @
IN
o It v DE OO AT DATA
teo
- r—
QSF (Output) Y~ X

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

Remark Because the random access port operates independently of the serial access port, there is no need
to control the RAS, CAS, Address, WB/WE, DT/OE, WI/O, DSF pins in this cycle.
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NEC 1PD482234, 482235

5. Package Drawings

40 PIN PLASTIC SOJ (400 mil)

40 21
mininisinisinliein imininininieinlsle]

lTll_ll_lI_II_ILILH_II_II_IL.)I_ILH_JI_II_IL_H_II_T20

F uE
5
= 1 n
/1 . | |
Q | i o]
1 U i U
—— T Q
I - ~ T
K | Q p
MB] N @
NOTE ITEM_MILLIMETERS . INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 0.2 +0.008
its true position (T.P.) at maximum material condition. B 26.292035  1.03515014
C 10.16 0.400
D 11.18£0.2 0.44020.008
+0.006
E 1.08£0.15 0.043*3-008
F 0.7 0.028
G 3.520.2 0.138+0.008
0.009
H 2.410.2 0.094%%- 543
] 0.8 MIN., 0.031 MIN.
J 26 - 0.102
K 1.27(T.P.) 0.050(T.P.)
0.004
M 0.40:0.10 0.016‘:0.005
N 0.12 0.005
P 9.40+0.20 0.370+0.008
Q 0.15 0.006
T RO.85 R0.033
0.10 0.004
u 0.20%5: 08 0.008%5 067
P4OLE-400A-2

MR L427525 00L2183 47y W
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NEC 1PD482234, 482235

44 PIN PLASTIC TSOP(I) (400 mil)

44 23
HAAAHAAAAAA | HAAAHAAAAH

detail of lead end

> : 1
) )
wi
1 22
A
H
‘ ! N
. ; : il
L S ¥/, w—— S e—— A
T
L
NOTE ITEM MILLIMETERS _ INCHES
Each lead centerline is located within 0.13 mm {0.006 inch) of A 18.63 MAX.  0.734 MAX.
its true position (T.P.) at maximum material condition. B 0.93 MAX. 0.037 MAX.
’ C 0.8 (T.P.) 0.031 (T.P.)
0.08
D 0.32%59% .0.013+0.003
E 0.1+0.05 0.00420.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.463+0.008
I 10.16x0.1 0.400+0.004
0.009
J 0.8+0.2 0.031%% 008
K 0.145*38%%  0.006+0.001
0.004
L 0.5x0.1 0.020%5 595
M 0.13 0.005
N 0.10 0.004
P 3o+l 3l
S44G5-80-7F4

186 HH bLuz27525 0062144 300 WM
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NEC uPD482234, 482235

A
6. Recommended Soldering Conditions

, Please consult with our sales offices for soldering conditions of the uPD482234, ;PD482235.

Types of Surface Mount Device

nPD482234LE-xx : 40-pin plastic SOJ (400 mil}
uPD482235LE-xx . 40-pin plastic SOJ (400 mil)
#PD482234G5-xx . 44-pin plastic TSOP (I1) (400 mil)
1PD482235G5-xx: : 44-pin plastic TSOP {Il) (400 mil)

7. Example of Stamping

Letter A in the fifth character position in a lot number signifies version A, letter F, version F, and letter E,
version E.

NEC JAPAN

D482235

X XX X[JX X X X

_ﬁ/—/
Lot number
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