DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

1PD482234, 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 B bits) memory cell array structure. The serial access port can perform clock operations
of up to 55 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
1PD482234. 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 B-bit structure)

uPD482234
uPD482234-60 #PD482234-70
RAS access time 60 ns (MAX.) 70 ns (MAX.)
Fast page mode cycle time 40 ns (MIN.) 45 ns (MIN.)
1#PD482235
uPD482235-60 #PDA4B2235-70
RAS access time 60 ns (MAX.) 70 ns (MAX.)
Hyper page mode cycle time 30 ns (MIN.) 35 ns (MIN.)

- Flash write functionNote

- Block write function (4 columns)Note

- Mask write (Write-per-bit function)

- 512 refresh cycles /8 ms

- TAS before RAS refresh, RAS only refresh, Hidden refresh

Note Write-per-bit can be specified.

The infor ion in this d is subject to changs with notice.

Document No. M11096EJ4VODSUH
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+ Serial access port (512 words x 8 bits organization)

- Serial read/write cycle time

uPD482234-60, 482235-60

uPD482234-70, 482235-70

18 ns (MIN.}

22 ns (MIN.)

- Serial data read/write
- Split buffer data transfer

- Binary boundary jump function

Version B, A, F, and E

There are four versions, B, A, F, and E, to both the uPD482234 and uPD482235. This data sheet can be applied

to the versions B and A.

» How to identify each version

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

Ordering Information

Part Number RAS Access Time Package Page Mode
ns (MAX.)
#PD482234LE-60 60 40-pin plastic SOJ (400mil) Fast page mode
uPDA482234LE-70 70
uPD482234G5-60 60 44-pin plastic TSOP (l1)
1PDA482234G5-70 70 (400mil)
uPD482235LE-60 60 40-pin plastic SOJ (400mil) Hyper page mode
uPD482235LE-70 70
uPD482235G5-60 60 44-pin plastic TSOP (1)
#PD482235G5-70 70 (400mi)
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Pin Configurations (Marking Side)

40-pin plastic SOJ (400 mil)

Vee O— 1 401—0GND
SCO——-2 39 L__o [Jle}4
SI00 Q| 3 38— SI06
SI01 Oe—=el 4 37 p—= SIO5
SI02 O=—=15 36 j=—= SI04
5103 O=—={ 6 35 O SE
DT/IOE O——{ 7 34 [e—eO W7NOT7
WO0/100 O=~—+{ 8 33 p——=0 W6/106
W1/101 O=—=] 9 5% 32 fo——0 W5/05
W2/102 O=—] 10 g g 31 |—eO W4/104
W3/103 O—{ 11 B R 30 ——O GND
GND O——J 12 g ?—" 29 DSF
WB/WE O—={ 13 mm 28 :g NC
RAS O—| 14 27 f«——0 CAS
A8 O—=] 15 26 —O QSF
A7 O—={ 16 25 f«——O AD
AB O—= 17 24 fe——0O Al
A5 O—=] 18 23|=—CO A2
A4 O—=1 19 2[«—C0A3
Vece O—— 20 21 —O GND
AO to A8 : Address inputs
WO to W7/100 to 107 . Mask data selects/Data inputs and outputs
SI00 to SIO7 : 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.
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44-pin plastic TSOP (ll) (400 mit)

VeeO—— 1 O U 44— GND
SCO——{ 2 43l SIO7
SIO0Q=——+] 3 42— SIO6
SI01 O=—»1 4 41 }—=0 SIO5
SI020=——+{ 5 40— SI04
SI030=—-| 6 39l—O SE
DT/IOEQO—] 7 38}——0O W7N107
WONo0QO=—-+{ 8 37}—0 WE/I06
W1/101 O=—se] 9 Fu Fv 36|~—0O W5/I05
W2/102 O=—-] 10 § § 35f—=0O W4/I04
88
W3103 O=—=] 13 32—0O GND
GNDO—— 14 31— DSF
WBWEO—] 15 30—ONC
RASO— 18 29}——0 CAS
A8O— 17 28—C QSF
A7O— 18 27—C0 AD
ABO——= 19 26)—0 At
AsO—= 20 25—0 A2
A4 O——=| 21 24—0 A3
Vee O—— 22 O 23—O GND
AC to A8 : Address inputs
WO to W7/100 to 107  : Mask data selects/Data inputs and outputs
SI00 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 voitage
GND : Ground
NCNote : No connection

Note Some signals can be applied because this pin is not connected to the inside of the chip.
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Block Diagram
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DT/OE —»
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Refresh
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1. Pin Functions
This product is equipped with the RAS, CAS, WB/WE, DT/OE, AO to A8, DSF, SC, SE inputs, QSF output, and
WO to W7/100 to 107, SIOQ to SIO7 input/output pins.
(1/3)

Input/
Pin Name npu Function
Output
RAS Input | This signal latches the row addresses (A0 to A8), selects the corresponding
(Row address strobe) word line, and activates the sense amplifier. 1t 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
CAS This signal latches the column addresses (A0 to A8), selects the digit line
(Column address connecting the sense amplifier, and activates the output circuit which
strobe) outputs data to the random access port.
It also serves as the signal which selects the following operations.
» Read/write « Block write
» Color register set + Mask register set
AQ to A8 These are the address input pins, TAP register input pins, and STOP
(Address inputs) register input pins.

Address input

This is a 9-bit address bus. It inputs a total of 18 bits of the address signal,
starting from the upper 9 bits (row address} and then followed by the lower
9 bits (column bits) (address multiplex method). Using these, one word
memory cells (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 (traH, tcan) are specified for activating the RAS and CAS signals.

TAP Register Input

Inthe 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).

STOP Register Input
This pin functions as the STOP register input pin when the STOP register
is set {STOP register data (9 bits) are latched at the falling edge of the RAS.)
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(2/3)

|
Pin Name npu/ Function
Output

DT/OE Input | These are the data transfer control signal and read operation control signal
(Data transfer/ respectively. They have different functions in the data transfer cycle and
output enable) read cycle.

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

Read operations control signal (In read cycle)

Read operation is performed when this signal, and the RAS and CAS signals
are activated. The input/output pin is high impedance when this signal is
not activated. When the 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 cycie (write-per-
{Write-per-bit/ 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.
- The read/write cycle of each RAS clock changes to the flash write cycle.
« The write cycle of each CAS clock changes to the block write cycle.

WO to W7/I00 to 107 Input/ | These are normally 8-bit data bus and are used for inputting and outputting
{Mask data selects/ Output | data. (100 to 107).

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 WO 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.

120



(Special function
output)

NEC uPD482234, 482235
(3/3)
Pin Name nput Function
Output
SC Input | This pin inputs the clock which controls the serial access port operation.
(Serial clock)
Serial Read
The data of the data register which is synchronized with the rising edge of
the SC are output from the SI00 to SIO7 pins and kept until the next SCrising
edge.
Serial Write
The data from the SIO0 to SIO7 pins are latched at the rising edge of the
SC and written in the data register.
SE This is a control pin for the serial access port input/output buffer.
(Serial data input/ It controls data output during serial reading and controls data input during
output enabie) serial writing.
By inputting the serial clock, the serial pointer will operate even if SE has
not been activated (high level input).
SI00 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)
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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 leve! at the falling edge of CAS.

Table 2-1. Operation Mode

RAS Falling Edge F .CAS
alling Edge Operation Mode
CAS |DT/OE| WB/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 3 Mask write cycle (New mask/Old mask)Note 1
H H L L H g Block mask write cycle (New mask/Old mask)Note 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 é Single read data transfer cycle
H L H H X % Spilit read data transfer cycle
H L L L x E Single write data transfer cycle (New mask/Old mask)Note 1
H L L H x § Split write data transfer cycle (New mask/Old mask)Note 1
L x X L x o CAS before RAS refresh cycle (Option resetyNote 1, 2
[ pem—
L X H H x O | CAS before RAS refresh cycle (No reset)
L x L H x g’ CAS before RAS refresh cycle (STOP register set)Note 2
H 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 setting the mask data using the CAS before RAS refresh cycle (Option reset
cycle).
2. The STOP register is set to “FFH (11111111)” by the optional reset cycle.

Remark H : High level, L: Low level, x : High level or low level
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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 tows (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 uPD482235 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 DT/OE at low leve! after dropping RAS and executing
the hyper page read cycle, each time the column address is latched at the falling edge of CAS, the data output will
be updated and kept until the next falling edge of CAS. As a result, the output will be extended only during CAS
precharge time {ice) as compared to the normal fast page mode.

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

RAS (Input) \

icp

N

CAS (Input)

tce
— \
Address (Input) mm

DT/OE (input)

‘.

Note 1 Note 2 Note 1 Note 2 Note 1 Note 2

High-Z
WO (Output)  ==-mme e mmam (

|

Notes 1. Time during which the output data is kept in the fast page read cycle.
2. Time during which the output data is kept in the hyper page read cycle ( part: Extended data
output).
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2.2 Random Write Cycle (Early Write, Late Write)

There are three types of random write cycles-the early write and late write. To use these cycles, activate the
RAS and CAS clocks and set 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 contrals data writing according to the CAS clock.

To execute this cycle, set WB/WE 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 leve! until WB/
WE is input.

2.3 Read Modify Write Cycle

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

To execute this cycle, delayWBNV_E from the late write cycle by trwp (MIN.), tcwo (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 DT/OE.
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2.4 Fast Page Mode Cycle (uPD482234)

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

2.5 Hyper Page Mode Cycle (uPD482235)

The uPD482235 adopt a 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.)).

In this cycle, because the read data output is kept until the following CTAS 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.

2.5.1 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 and OE control (latched control).
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(1) WE control
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 TAS 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)

aoarss tnpuy - XXRowX XKoL X XXXXXXXXXX00 2K XXX

WE/WB (input) _/
DT/OE {Input) \
High-Z High-Z High-Z
W/IO (Qutput) --==-=====-=-=--=--- DATA1  J===-==-=--- DATA2  J--=-=-=--

(2) OE control (latched control)
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 pin is held in the high impedance state until the next CAS cycle. This specification
enables efficient use of OE interleaving during parallel connection.

Figure 2-3. OE Control Output Control (Latched Control)
RAS (Input) \

CAS (Input)

Address (Input)

XXeomX XXX QOO K01 X XOKXXXXXXXX
WE/WB (Input) /
DT/OE (Input) \

W/O (Qutput) =~ -==========="~=
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2.6 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).
2.6.1 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 2-4. Memory Cell Range That Can be Written with Flash Write Cycle

8 WNo

511 WO W7/10010 107

512 Rows

512 Columns /{11

Remark

i1 is the memory cell range that can be written in one flash write cycle
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2.7 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 whether to write or prohibit
writing according to the data selected for column.

2.7.1 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 WO 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 A7 and the corresponding
W/I0 pins to which the data selected will be input.).

2.7.2 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".

2.7.3 Execution of Block Write Cycle

At the falling edge of the slowest signal (CAS, WB/WE), input the “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/10 can be selected and
written.

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

Column Address and Corresponding
Selected 4 Columns WAO Pin Column Select Data Writing
A1 AO 10

1st column 0 0 100 1 Yes
0 No

2nd column 0 1 101 1 Yes
0 No

3rd column 1 o] 102 1 Yes
0 No

4th column 1 1 103 1 Yes
0 No
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Figure 2-5. Memory Cell Range That Can be Written in Block Write Cycle

8WNO

f IR R

511 4

512 Rows 4 Columns

WO/100 to W7/107

0 512 Columns 4

TI— 4th Columns (W3/103)
3rd Columns (W2/102)
2nd Columns (W1/101)
1st Columns (WO/OQ)

Remarks 1.

s 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.

2.8 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 leve! at the falling edge of RAS. Determine which register to select according
to the DSF level at the falling edge of CAS.

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

Table 2-3. Register Selection

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

Caution After selecting the write mask register and writing the mask data, the write-per-bit function in
the mask write cycle will be set for the old mask register. Refer to 2.9.1 Write-Per-Bit Function.
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2.9 Mask Write Cycle

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

be changed during the CAS cycle.

2.9.1 Write-Per-Bit Function

The write-per-bit function writes data using the mask data only in the required 10-pin. It writes when the mask
data is “1" and prohibits writing when the data is “0".

Table 2-4. Mask Data Selection

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

2.9.2 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
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 cycle.

2.9.3 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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2.10 Refresh Cycle

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

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

By specifying the row address using the 9 bits between AQ to A8 at the falling edge of RAS, setting CAS and
DT/OE to high level, and keeping CAS at high level 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 during the above read/write operations unless
each device is equipped with a buffer. Consequently, as it is necessary to set the /O line to high impedance
beforehand during refresh, normally the RAS only refresh operation is used.

2.10.2 CAS Before RAS Refresh Cycle (Including Hidden Refresh)

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

During this refresh cycle, functions of random access port and serial access port are selected as follows according
to the DSF 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 AQ 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/O pin does not become high impedance and the data read in the former
read cycle will be kept as it is.

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

Like CAS before RAS refresh, in the hidden cycle, functions will be selected according to the level of DSF,
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 WB/WE, 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 Singie 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)

(b)

Setting of Single Read Data Transfer Cycle

To set the data transfer cycle, input a high leve! to CAS and WB/WE and fow level to DT/OE and DSF at
the falling edge of RAS.

Using the row address input to AO to A8 at the falling edge of RAS, the memory cells (512 words x 8 bits)
of the transfer source of the random access port can be selected. The address data input to AQ to A8 at
the falling edge of CAS will be latched as the TAP register data of serial access port. Refer to 3.4 TAP
Register.

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 BTy
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 wiil be executed at the rising edge of RAS. At the same time, the serial address
pointer jumps to the start column (TAP) of the next serial read cycle, and the TAP register will be set the
empty state.

After the transfer is completed, the new serial access port data is output after tsca following the rise of the
SC clock that occurs after tson if the SC is active, and after 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 words 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 2.9 Mask Write Cycle.

(a) Setting of Single Mask Write Data Transfer Cycle

To set this cycle, latch the data to be transferred to the serial access port, and then input a high level to
CAS and low level to DT/OE, WB/WE, and DSF at the falling edge of RAS. Because the write-per-bit function
functions in this transfer operation, for the new mask data method, the mask data must be supplied to WO
to 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 AO to AB at
the falling edge of CAS is 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 of the SC clock
that occurs after tspun.

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

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

« Untit the falling edge of C. $ during the write data transfer cycle
» Until the read data transfer cycle is executed again

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

Before transfer After transfer
Random Access Port Random Access Port

Transfer destination

N

TAP register TAP register

TAP dat;| "Empty”

Serial Access Port Serial Access Port l

L 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.

3.2.1 Split Read Data Transfer Cycle

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

(b

—

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 AO to A8 at the falling edge of RAS. And the address data input to AO to
A7 at the falling edge of CAS is latched as the TAP register data of serial access port. Refer to 3.4 TAP
Register. There is no need to control address data input to A8).

Execution of Split Read Data Transfer Cycle

To execute this cycle, set the split read data transfer cycle and then input the high level to RAS. Data will
betransferred at the rising edge of RAS. Data s 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.
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3.2.2 Split Mask Write Data Transfer Cycle

This cycle divides the 4K-bit (512 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 2.9 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 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 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.

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 is 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 portis inactive. To confirm the transferred column side, check the output state of the QSF pin. Refer
to 3.3.3 QSF Pin Output.

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

Before transfer (Upper column) After transfer (Upper column)
Random Access Port Random Access Port
destination
TAP register TAP register
TAP data 1 "Empty"

Serial Access Port E | Serial Access Portl | % A |

TAP data 1
Serial write start
Before transfer (Lower column) After transfer (Lower column)
Random Access Port Random Access Port
<,Transfer N
lestination . P
e TAP register TAP register
TAP data 2 "Empty"
Serial Access Port I % | Serial Access Portl | | I I
T— L TAP data 2

Serial write start (TAP data 1)

3.3 Serial Read/Write

The serial access port (512 words 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.
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3.3.1 Serial Read Cycle

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

Execute the single read data transfer cycle and latch the data and TAP data. By inputting a clock signal to the
SC pin and inputting a low level to the SE pin, data will be output from the serial address pointer specified by TAP
register. The data synchronizes with the rising edge of the SC clock and is output from the SIOO0 to SIO7 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 SIQ0 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 white the SC clock is being input even though writing has been prohibited from SE pin.
These functions enable writing-jumps (intermittent writing} to be performed. The masked data is kept as
the old data.

3.3.3 QSF Pin Output

QSF pin determines whether the serial address pointer is at the upper column side (addresses 256 to 511) or
the lower column side (addresses 0 to 255) at the rising edge of the following SC clock during serial read or write.
In other words, it outputs the uppermost bit (A8) of the column address of the serial address pointer.

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

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

Transfer Destination

llowi lock
QSF Output Access Address of Following SC clocl (Split Data Transfer Method)

Low level Addresses 0 to 255 Addresses 256 to 511

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

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

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

3.4.1 Setting of TAP Register

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

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

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

3.5 STOP Register

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

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

3.5.1 Setting of STOP Register

To setthe STOP register, set WBAWE to low level at the falling edge of RAS in the CAS before RAS refresh cycle.
The data input to AQ to A7 will be input as the STOP register data.
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Table 3-2. STOP Register Data and Jump Source Column

STOP Register Data_ | pivi- | git
A7 | A6 |AS | A4 |A3 to AG| sion | Width

Jump Source Bit Column (Decimal Number)

111 1)1 1 t/2 | 256 25
511
127, 2
ot |11 1 1/4 | 128 5
383, 511

63, 127, 191, 255

319, 383, 447, 511

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

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

15, 31, 47, 63, 79, 95, 111, 127, 143, 158, 175, 191, 207, 223, 239, 255
271, 287, 303, 319, 335, 351, 367, 383, 399, 415, 431, 447, 463, 479, 495, 511

glo0]1]1 1 1/8 64

0100 |1 1 116 | 32

o[0]|O0]O 1 132 | 16

Remark A8: Don't care.
Caution When the power is supplied, all STOP register data will be undefined.

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 us after Vcc 24.5 V, then supplying
at least 8 RAS clock cycles. The RAS ciock only requires that trc, 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 Al “1”
@ TAP register........cc....u. Undefined
@ STOP register .............. Undefined
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4. Electrical Characteristics

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage Vr -1.0to +7.0 "
Supply voltage Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po 1.5 W
Operating ambient temperature Ta Oto70 °C
Storage temperature Tsig -55t0 +125 °C

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

Recommended Operating Conditions

Parameter Symbol MIN. | TYP. | MAX. Unit
Supply voltage Vce 4.5 5.0 5.5 \"
High level input voltage ViH 2.4 5.5 \
Low level input voltage Vie -1.0 +0.8 \"
Operating ambient temperature Ta 0 70 °C
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DC Characteristics 1 (Recommended operating conditions unless otherwise noted)

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

Input leakage current lie Vn=0Vtob55V, -10 +10 | pA
Other inputs are 0 V

Output leakage current loL W/IO, SIO, QSF are inactive, | —10 +10 | uA

Vour=0Vto 55V

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

Random access port VoL (R) lou (R) = 2.1mA 0.4 Vv
low level output voltage

Serial access port Voh (S) lon (S) = —1.0mA 2.4 \
high leve! output voltage

Serial access port Vol (S) lou (S) = 2.1mA 0.4 3
low fevel output voltage

Capacitance (Ta = 25 °C, f = 1IMHz)

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

Input Capacitance Cn RAS, CAS, WB/WE, DT/OE, DSF, SE, SC 8 pF
Cr AQ to A8 5

Input/Output Capacitance Co |WIO (0to7),SIO(0to7) 7 pF

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

(uPD482234)
Serial Access Port] 1PD482234-60 ¢PD482234-70
A | i i
Random Access Port Standby | Actve Symbo MIN. MAX. MIN. MAX. Unit [ Conditiens
Random Read/Write Cycle (e) lee 110 130 mA | Note 2
RAS, CAS cycle,
tac = tac (MIN.), lo = OmA O | leer 165 195
Standby O lccz 10 10 | mA
RAS = CAS = Vw,
Dout = high impedance 1 1 | mA | Note3
(@] lccs 55 70 | mA
RAS only refresh cycle O lces 110 116 | mA | Note 4
RAS cycle, CAS = Vi,
the = thc (MIN.) O | lees 155 180
Fast page mode cycle O lece 100 100 | mA | Note 5
RAS = Vi, CAS cycle,
tec = tec (M|N) O lecio 145 165
CAS before RAS refresh cycle @) lees 110 a0 mA
tac = tac (MIN.)
(@) locta 155 155
Data transfer cycle (@] lccs 120 140 | mA
tre = tre (MIN.)
O leciz 165 205
Color/Mask write register set cycle o) lecis 100 120 mA
trc = tac (MIN.)
@] lecia 145 185
Flash write cycie @) lccis 100 120 mA
trc = trc (MIN.}
(@) lccis 145 185
Block write cycle O leci? 120 130 mA
tre = tre (MIN.)
O lccia 165 195
Fast page mode biock write cycle @) lecie 100 110 mA
tec = trc (MIN.)
O lccze 130 175 Note 5

Notes 1. Noload on W/IO, SIO, QSF. The current consumption actually used depends on the output load and
operating frequency of each pin.

2. A change in row addresses must not occur more than once in trc = trc (MIN.).
3. RAS, CAS, and SE remain at Vi 2 Vec - 0.2 V, and A0 to A8, WB/WE, DT/OE, DSF, SC remain at
ViH2Vee—-02VorViisGND +02V.

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

5. Value when the address in tec one cycle is changed once when trc = tec (MIN.).
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

(1PD482235)
Serial Accass Port uPD482235-60 uPD482235-70
mbol i t
Random Access Port Standby | Active Symbol VN, VAKX, ™ WAX. Unit | Conditions
Random Read/Write Cycle (@) lee 110 130 mA | Note 2
RAS, CAS cycle,
thc = tac (MIN.), lo = OmA O | leer 155 195
Standby O lccz 10 10 | mA
RAS = CAS = Vm,
Dour = high impedance 1 1 [ mA | Note3
O | fecce 55 70 | mA
RAS only refresh cycle ) lccs 110 115 mA | Notes
RAS cycie, CAS = Vi,
tac = tac (MIN.) O | teee 155 180
Hyper page mode cycle O lcce 120 130 | mA | Note s
RAS = Vi, CAS cycle,
trec = tuec (MIN.) O | lecro 155 195
CAS before RAS refresh cycle (®) lecs 110 80 mA
tac = tre (MIN.)
O leet 155 155
Data transfer cycle O lecs 120 140 [ mA
tre = tac (MIN.)
O lecrz 165 205
Color/Mask write register set cycle O lecia 100 120 mA
tre = tac (MIN.)
O | tecu 145 185
Flash write cycle O lccts 100 120 mA
tac = trc (MIN.)
O lccre 145 185
Block write cycie O lecr? 120 130 mA
trc = tac (MIN.)
O lecis 165 195
Hyper page mode block write cycte O lecis 140 135 | mA
tuee = thec (MIN.)
O lccae 190 200 Note 5

Notes 1. No load on W/IQ, 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 = trc (MIN.).
3. RAS, CAS, and SE remain at Vin 2 Ve - 0.2 V, and AD to A8, WB/WE, DT/OE, DSF, SC remain at
ViH=Voc-0.2VorVits GND + 0.2 V.

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

5. Value when the address in turc one cycle is changed once when tupc = turc (MIN.).
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AC Characteristics (Recommended operating conditions unless otherwise noted)

All applied voltages are referenced to GND.
After supplying power, initialize the internal circuitry by waiting for at least 100 us after Vcc = 4.5 V,

then supplying at least 8 RAS clock cycles. The RAS clock only requires trc, tras, and tre are satisfied; there

is no problem if other signals are in any state.

Measure at tt = 5 ns
AC characteristic measuring conditions

(1) Input voitage, timing

Vinmny = 2.4 V

ViLmaxy = 0.8 V

(3) Output ioad conditions

Random Access Port

Vee
1,838 Q
WO
50 pF
CL 933 @

(2) Output voltage determined

Vormny =20V
Voumax) = 0.8 V
Serial Access Port
Vee
1,838 Q
S0
30 pF
Co 993 Q
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{Common) (1/2)
4#PD482234-60 uPD482234-70
Parameter Symbol #PD482235-60 puPD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time irC 120 140 ns
Access time from RAS trac 60 70 ns | Note 1
Access time from CAS tcac 15 20 ns | Note 1
Access time from column address taa 30 35 ns Note 1
Access time from OE toea 15 20 ns
RAS precharge time trp 50 60 ns
CAS precharge time tepn 10 10 ns
(Non page mode)
CAS precharge time tce 10 10 ns
(Fast page/Hyper page mode)
CAS high to RAS low precharge time|  tcre 5 10 ns
RAS high to CAS low precharge time|  tapc 10 10 ns
RAS pulse width (Non page mode) tRas 60 10,000 70 10,000 | ns
RAS pulse width trasp 60 100,000 70 100,000| ns
(Fast page/Hyper page mode)
CAS pulse width fcas 15 10,000 20 10,000 | ns
CAS pulse width tHeas 10 | 10000 | 10 10,000 | ns
Write command pulse width twe 10 12 ns
RAS hold time tAsH 15 20 ns
CAS hold time tesn 60 70 ns
Row address setup time tasr 0 4] ns
Row address hold time traH 10 10 ns
Column address setup time tasc 0 0 ns
Column address hold time tcan 10 10 ns
Read command setup time trcs 0 ] ns
Data in setup time tos 0 0 ns Note 2
Data in hold time tom 12 12 ns Note 2
DT high setup time toHs o] 0 ns
DT high hold time tonm 10 10 ns
Write-per-bit setup time twes o [{] ns
Write-per-bit hold time twen 10 10 ns
DSF setup time from RAS trRs 0 0 ns
DSF hold time from RAS tFAK 10 10 ns
DSF setup time from CAS trcs 0 0 ns
DSF hold time from CAS trcH 10 12 ns
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2/2)

1PD482234-60 pPD482234-70
Parameter Symbol | #PD482235-60 #PD4B2235-70 | ypit | Conditions

MIN. MAX. MIN. MAX.

Write-per-bit selection setup time tws Q o] ns

Write-per-bit selection hold time twH 10 10 ns

Column address to RAS lead time tRaL 30 35 ns

Write command to RAS lead time tRwL 20 20 ns

Write command to CAS lead time towe 15 15 ns

RAS to CAS delay time tAco 20 40 20 50 ns | Note 1

RAS to column address delay time traD 15 30 15 35 ns | Note 1

Output disable time from RAS high toFr 0 15 0 15 ns | Notes 3, 4

Output disable time from CAS high torr 0 15 0 15 ns | Notes 3, 4

Output disable time from CAS high torc V] 15 0 15 ns | Notes 3, 4

(Hyper page mode)

Output disable time from OE high toez 0 15 0 15 ns | Notes 3, 4

Output disable time from WB/WE low twez 0 15 o] 15 ns | Notes 3, 4

Write command pulse width twez 10 12 ns | Note 4

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

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

Input conditions Access time | Access time from RAS
trao < trao (MAX.) and trco < trcp (MAX.) trac (MAX.) trac (MAX.)
trap > trap (MAX.) and trco < treo (MAX.) taa (MAX.} trao + taa (MAX.)
treo > treo (MAX.) tcac (MAX.) trco + tcac (MAX.)

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

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

3. tsez, toez, twez, torr, torn, and torc define the time when the output achieves the condition of high
impedance and is not referenced to Vou or VoL.
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4. Control pins RAS, CAS, DT/OE, WB/WE to set pin W/O to high impedance. Because the timings
at which RAS, CAS and DT/OE are set to high level and WB/WE s set to low level affect the high
impedance state, the specifications will change as follows. Controllingby RAS is usable in hyper page

mode (uPD482235).

Fast page mode (uPD482234)

RAS CAS DT/OE | WB/WE Remark
torF X LoH L H
twez X L L H— L | twpz should be met.
toez X L L—-H H
Hyper page mode (uPD482235)
RAS CAS DT/OE | WB/WE Remark
torr L—-H H L H
torc H L-H L
twez L L L H - L | twpz should be met.
toez L L L-H H
Remark H : High level
L : Low level
x : Don’t care
— : Transition
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{Read cycle)
uPD482234-60 uPD482234-70
Parameter Symbol #PD482235-60 1#PD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time trc 120 140 ns
Fast page mode cycle time tec 40 45 ns
Hyper page mode cycle time tipe 30 35 ns
Access time from RAS tRac 60 70 ns | Note 1
Access time from CAS toac 15 20 ns | Note 1
Access time from column address taa 30 35 ns | Note 1
Access time from OE toea 15 20 ns
Access time from CAS trailing edge tacp 35 40 ns
OE to RAS inactive setup time toes 0 0 ns
Read command hold time after tRAH 0 0 ns | Note 2
RAS high
Read command hold time after trch 0 0 ns | Note 2
CAS high
Output hold time from CAS toHe 3 5 ns
Output disable time from RAS high toFr 0 15 0 15 ns | Notes 3, 4
Output disable time from CAS high torr 0 15 0 15 ns | Notes 3, 4
Output disable time from CAS high torc 0 15 0 15 ns | Notes 3, 4
(Hyper page mode)
Qutput disable time from OE high toez 0 15 0 15 ns | Notes 3, 4
Output disable time from WB/WE low|  twez 0 15 il 15 ns | Notes 3, 4
Write command pulse width twez 10 12 ns | Note 4
Notes 1. For read cycle, access time is defined as follows:
input conditions Access time | Access time from RAS

trao < tRap (MAX.) and treo < trep (MAX.) trac (MAX.) trac (MAX.}

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

trcp > trco (MAX.) tcac (MAX.) trco + 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 trao = trao (MAX.} and trco = trco (MAX.)
will not cause any operation problems.

2. Either trch (MIN.) or trau (MIN.)} should be met in read cycles.

3. tsez, toez, twez, torF, torm, and torc define the time when the output achieves the condition of high
impedance and is not referenced to Vo or Vou.
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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. Controlling by RAS is usable in hyper page

mode (uPD482235).

Fast page mode (1PD482234)

RAS CAS DT/OE | WB/WE Remark
torr X LoH L H
twez X L L H — L | twez should be met.
toez x L L—oH H

Hyper page mode (zPD482235)

RAS CAS DT/OE | WB/WE Remark
torR LoH H L H
torc H L-H L
twez L L L H - L | twez should be met.
toez L L LoH H

Remark H : High level
L : Low level
x : Don't care
— : Transition
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Read Cycle (uPD482234)

tre

. — —) 4
RAS (input) V'~ )

[

tcsu tcre
tcrp trco tasH tcen

fcas .
CAS (inputy V'~ / N )
g_s: tRAH lasc {oan

tRAD tRAL
Address (Input) Y~ XXX>< ROW ‘l®g{ coL. ]
Vi— A

| _tean
trcs tron
wwewen 12 ////1111111]
tous || toww =
twez
oroe e T 7 || NILALLLLLLLLLAA 4
t:: torFF
tcac
toEa
\Ihé%l::,‘rg; (Output) \\l;();: : _________ 1 P, P-i igh.-g ------------------ '4‘ DATA OUT J} o
ters || trRM

osF tnou) VT \\ T T T

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Read Cycle (Extended data output: 1uPD482235)

tre

fras tre
=& Vi — ) i b
RAS (Input) |~ 7 \
tesu tcre
teap taco tRsH tepn s
{Hcas
— Vi — b
CAS (Input) V‘I‘:_ )‘ \ }
trap traL
t_A_S—R 1RAH tasc tcan

Adaress (input) 1"~ ROW m{ coL.
tany

r-——— tRCH et

wwewon - 777777777777 = Me—

toHs torH
I | I
st Y= ] INARRRARRANRARY
tRac toez
taa torc
teac torr
toEA
W0 to W7/ Vou — High-Z
10010107 (QUIPUD {1 o e o e oo e e e e 1 DATA QUT b---

tras tFRH

S VI

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.

Vin —
DSF (Input) ViL—

153



NEC pPD482234, 482235

Fast Page Mode Read Cycle (uPD482234)

tre
} trasp . trp
— _ —
RAS (Inputy o — N 4 N
tcrp
tec tec tRsH
FER’P taco tcas tce tcas tcp tcas | tcen
—a ViH — 3 ¢ y
CAS (input) v/ \ 4 N /‘ \ Jf ;
tRAD
tesH
tasa| (Tran | tasc [ [ toan tasc| | tean tasc| | tcan
e ‘ e ]
Vie - 4 4 f 3
Address (Input) v.L‘Xﬁ nowj@()l coLm XXZEO] coL2 | COL"N"
I
‘ traL ‘ tRH
e
, - thes : ‘ trRRH
[ - Y
WBWE (input) . _ | i
‘ ! twez
tons ‘IDHH L \ tr:s' ‘ tt:; = twez
r’ “—-l | toes
N ViH—~ o i s
DT/OE (input) v, _/ X \\\ / \k ! / I //
toEA " toea toea \
tcac, tcac teac o
toEz toez
torF tore tl(;: toez
| tra

-— G i

WO to W7/ Vom ~ / 4 o) g )
100 10 107 (QUPU 0 _ == - == bk bl -iKDATA OUT " )--- i&TA ouT 2 h--- {‘ DATA OUT "N ,}- --

trRH

osr oy Y22\ ol///////////////////////////////Z////

tFRs|

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, 8E, S10 pins in this cycle.
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Hyper Page Mode Read Cycle (Extended data output: uPD482235)

tac
trasp trP
_ e b
RAS (Input) \/,'I*:_ N 7 \_
tcrp
thrc twec trsH
tcrr trco tHeas tce trcas tcp trcas [ teen
~ra Vin = 4 ! ¥
CAS (Input) yy, — _/ \( ]L \( /] N
trap
tesu
tash| [Than tasc | | tcan tasc| | tcam tasc| | tcan
Wl ) e |
s o V2~ Yo X o JOXN o= KR oL
traL treH
tRes, LT
N - 3
WBWE (Input) ‘\',':_ // ///
twrZ
tas taa tan twez
tors| [toun tace tace
‘_.] . toes
DT/OE (Input) \\/,':: j \\\\\\ /_ \L
1oEA toeZ] fee] toez
tcac teag tcac |forg |
trac tore tore torr
WO to W7, - igh- 4 R ¥ 3
e oupuy v === f o HIAZ L { paTAOUT "1 DATA OUT "2’ [ DATAOUTN" J---
trrs| | trRH

DSF npuy %‘:ZVF ‘J,////////////////////////////////////

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Hyper Page Mode Read Cycle (WE controlled)
(Extended data output: uPD482235)

tre
trasp trp
—_— - T
RAS (input) \’,':‘L_ N / \_
thrc e trsm s
’tf_“: tRco tHcas tee trcas tcp thcas RRED
I Vin — p Y
CAS (Inpuy v — _/ N 4N 4N l’ ;
trao
tosH
‘:S.R EA.P tasc || toaw tasc| | toan tasc| | tean
Vin— 3 y
traL I
i tAcs tAcH _i tres tacH | _i trcs mn:“si
TRAME ViH—
WBAWE (Input) \)"~ / / / / / MJZ;‘ tw:z; t N\ {
wPZ]
taa taa taa
toms| [toHH WEZ
toes
T S IR\ 777
toea tcac tcac o] toEz
‘_’tc‘ toHe toHg| {oF
tRac twez twez torr
- iah- k' 4 |
ey (Oupu) \r === === = Honz. ... {oaTaoUT 1}~ { DATAOUT 2" }---4  DATAOUT'N }---
trrs| | tFRH
DSF (npu %‘:Z\\r ]////////////////////////////////////

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Hyper Page Mode Read Cycle (OE controlled: Latched control)
(Extended data output: uPD482235)

tre
trasp tre
J— - 3 p
RAS (lnputy o~ N / N
i thpc tupc trsH lonr
toar treo trcas tep trcas fer tHcas L teen
- ViH— p Y
CAS (nput) y; _ N\ / N A
Vi 7 X 7
trap
tesH
tasa| [TRan tasc | | toan tasc| | toa tasc| | toam
| [ i Lad
ViH— 2
Address (Input) ,, _ ROW 0 coL."1" m CoL."2" ] COL."N"
’ tRaL
| tres . tacH
WERANE Vin— 3
WB/WE (Input) Vi - teac teac \
teac taa tar twrz]
tarn tace tace twez
tons E’_”,’}‘ toes -
IR IIAAN\\\W N\ //
o]t IDHC - tone
toEA —hosn toEa {or toez
trag | torz 1 toez tora
WOto W7/ Vor — High-Z 4 wyn] agn ] ( e )
10010 107 ORUl o == === dqe Qe - { bATAOUT 1)}---} DATA OUT "2 ,}--- (| DATAOUT™N 7}--

trrs | | trau

v =\ 7777TTTTTTTTTTTITTIITTTIITTTTTIIIIT

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

p#PD482234-60 uPD482234-70
Parameter Symbol uPD482235-60 £iPD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time tre 120 140 ns
Fast page mode cycle time trc 40 45 ns
Hyper page mode cycle time thec 30 35 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 10 12 ns
OE high hold time after WB/WE low toen 0 0 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time tweH 10 10 ns
Write-per-bit selection setup time tws 0] 0 ns
Write-per-bit selection hold time twh 10 10 ns

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

tac

fras | {re
BAS Vin— Y j
RAS (input) V"~ N )/f \
tesH tcre
tchp) trco trsH teen
1cas, tHcas Note
JE— Vid ~ 4
CAS (Input) VI::— / \ i/ N\
tRan tRa

Address (Input) v

QOOOKXOOKXXXXXXX

wBrwe oy = XXX wee saect K\ \ 7/
oTIoE topu ViZ /// HE AALLAALATEARARASAREARARRARRRANY
1 G Vo Xxxﬁm XX — XXX RRHXXXKIKIRKK
DSF npu) Vs - “\m “"" L?;m;m KL

Note tcas for the uPD482234
tHcas for the uPD482235

Remarks 1.

2.
3.
4.

When DSF is high level : Block write cycle

When DSF is low level : Write cycle

WPB : Write-per-bit

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

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

trc

tRas ! irp
RAS (input) \\//':: N ,/ \
1 tone
tcrp tRco = tRsH
Iﬁ tcas, tHeas Note
CAS (opu) s/ \ 7
tRaD tRaL
IES- tRan tasc tcan
pasress e 1!~ JOOOK_Pow XKoo= XXXXXCCKKCCXKKKX,
RWL

twes | | twen trcs

s o U2~ XXX o XX Y7777

576€ wow Vi~ /// AARALARRARRRRRRRAANY

tws twH tbs toH

WO to W7/ Vi — Y

tFRs i tFRH trcs trcH
ose tmpu) '~ \\\ Y XXX assomese }OOOOOOOOOOOOKNXX

Note icas for the uPD482234
ticas 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
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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Fast Page, Hyper Page Mode Early Write Cycle/Fast Page, Hyper Page Mode Early Block Write Cycle

trasp L tre
— Vin— Y
RAS (input) y, N / N
tec, tupc Nota 1 tec, tHpc Note 1 tRSH tere
FER: trco Tcas, thcasMow2  tep | fcas, thcasNow2  fep tcas, tHCAs Now 2 cen
— Vin = Y
CAS (Input) vs j /N J N / ;
Vie tano \ 4 k L
tosk traL
t:sﬁ traH t tcan t:s& tcan LA_SE toan
Vi — y 3 ¢
st 12 D ron J e YO com KON o JXXRIRRK,
twes twces twcs)
tvfi twen || tweH == twen [ twen
v "I twe twe twp
_ W~
WB/WE (Input) ), _ X>§ W oo k / \ ' /////////

toms| |toHH

/71 /1 LLRL\LLLLARALLALRALLLARARLAARRRRAANY

tws | |twnt tos| | ton dos| | ton dos| |, tou

e 31~ DO E OB 0 R
ters| |trAn teos| | tron E‘E{ tech trcs| treH

DSF (Input) \\//':: ‘\r .J/m Bk wite sdec ,@ Mwﬁuem:@(mmm ;@XXXXXXXZ

Notes 1. tec for the uPD482234
tuec for the uPD482235

2. feas for the uPD482234
tvcas 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
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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Fast Page, Hyper Page Mode Late Write Cycle/Fast Page, Hyper Page Mode Late Block Write Cycle

tRasp | trp
v \ tesun A‘_‘—
P H—
RAS (Input) vy, _ N J N\
teg, thpc Note {rc, thpc Note 1 trsH tcrRP
trco lcas, thcag Now2 tce | dcas, thcasNow2  {cp tcas, theas Note 2- tcpn

<
T
|
v
el
ot
'
Ny
.
=t
>t
Y
[Pl
.

CAS (Input) Vi —

trao
ipaL
task | {tran  [tasq | tcan ta tcan o] | tomm
Vi~ L
Address (Input) Vie— XX ROW w COL."t" COL."2“m COL."N"
towl towe t:xt
twes| [ tweH ¢
7’ y I_R_Cj \ twe tRCS . twe tres . twp
- ViH ~
WB/WE (Input) v, _ X){ WPB selct i(/ N\ ) N f N /
ltﬂrﬁ toew
— Vin—
DT/OE {Input) Vi — f/_ \555555555
tos tos tos
tws | | twn la— . i §
I {pH tou ton

WO to W7/ Vin— L 3 L \
100 to 107 (INPUL) Vi — pL J DATAIN DATAIN "2 DATAIN N;

trrs| [trAn trCS trcH tecs| tecH tecs trcH

- \
DSF (Input) Vi Block write select Block write select Block write select
P! ViL - P 7 1

Notes 1. trc for the uPD482234
tec 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 : Wirite-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.
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Flash Write Cycle

trc
tras . tap

|
__ T
RAS (input) o'~ N ’)l! LY

tcrp tc

]
s VT ] AARARARALEARARARARARARARARARRASY

tash| | tRaH

V —_
Address (Input) V':_ XXX>§ ROW

twas

st 2 XN V7777777 T7TTTTTTTTTTTTTTTTIITITY

(XX KRR KR XX KR XX CRXX KKK XXX

S /4 A B LLLLLAAAAAAAAARRAAAARLARAARRNY

(RRX KRR KR X KK XRK X KK XRR XRX KK KX KKK,

WO to W7/ Vin—
100 to 107 {INPUl) Mask data

ose () V'~ LL/IH H"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

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 modify write cycle)

1PD482234-60 uPDA482234-70
Parameter Symbol #PD482235-60 #PD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Read modify write cycle time trwe 165 185 ns
Fast page mode read modify trRWC 90 90 ns
write cycle time
Hyper page mode read modify tHPRWC 80 20 ns
write cycle time
Access time from CAS trailing edge tace 35 40 ns
Access time from previous CAS tace 60 65 Note 1
Access time from previous WB/WE tawe 55 60 Note 1
Write-per-bit setup time twes 0 4] ns
Write-per-bit hold time tweH 10 10 ns
Write-per-bit selection setup time tws 0 0] ns
Write-per-bit selection hold time twH 10 10 ns
OE high hold time after WB/WE low toen 0 o ns
CAS to WB/WE delay time towo 40 40 ns | Note2
RAS to WB/WE delay time tRwo 85 90 ns | Note2
Column address to WB/WE tawo 55 55 ns Note 2
delay time
OE high to data in setup delay time toED 15 15 ns

Notes 1. In the 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.
2. twes2>twes (MIN.) is the condition for early write cycle to be set. Dour becomes high impedance during
the cycle.
trwo = tawp (MIN.), tcwp 2 tewp (MIN.), tawo 2 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.
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Read Modify Write Cycle/Read Modify Block Write Cycle

tAwe
thas | trp
= V- — —
RAS (Input) ;, _ \‘ )Jl — X
tcsu {crp
{chd trco rRsH tcen |
Vv \ fcas, thcas Note L
TAS (nput) Fi \ ‘ / X
trap tRAL
tash| | tran tasc toan
ViH— 4 b
Address (Input) m ROW ‘O‘ coL. )
trwo towe
tawo 1) 1
twes | | twen —acs s AWL
I twe
JR— - Y \ Y
WBWE (Input) \\/,',[‘_ X>¢ WPB select / N ‘///////////
tons toHH toen
N - 4 Y
YA I\ AANAARARRARR
trac
taa
tcac
tws twn toea toeo tos o1
- ( igh-
IRt ST st | D P KRR
o] .
W7,
IOO/ ! toez
to
- High-Z | SE— High-Z
107 ™ (outpuy \\/,c;:_ -------- P SRR S { DATAOUT B-----ooaaaat s .-
—
trRs {FRH trcs trcH

ose ey V1T \Y L/ X semees X7 /1777717117777 777777,

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

trasp trp
== Vin— \ —
RAS (Input) y, _ N J N\
teRwWC trrwc tcrp
tReo ice tcp thst teen
J— Vi — y tcsu 4 ¢ 3
CAS (Input) v, _ \ AN 4 N s \
trap tcas teas traL
tasR| |tran tasc| | tean tasc| | tcan tasq | toam
Vi~ 3 3
Address (Input) _ ROW | CoL."" | cCoL.2" COL."N" X
VL Vi 1 k 7 F
tawo towl tawp towe tawn
tows
twes| | twaH tacs| tewo ltwe tres| towp twp ltacs| towo
r__,_ — le—+ f-_. I - tRwt
—_ ViH— Y Y
WB/WE (input) Z>§ WPB select §<_ / N N N
- X ] \
tAwD M
ltage tace
e tag foen Us. {oEH s toeu
v . . [ foea] Ogs / [ oRA t—
BTIGE (nput v~ \ N/ \
toad |toep tcac| |toep. ftcac] _ [toen
1= ™™ ™ T
tous| |tonw toez toez toez
¢ Vou - High-Z High-Z High-Z High-Z
wo [ outouty VT —ee-- | Hgh-z__ | Loy Al gz ). Fory {] - Highz _ ||, foy- 1l _HiahZ ___
NO [ (Output) e, 4 < 4
w7/
100 tws || twn fon tow fon
to = tos tos tos
107 Vin— ) High-Z A\NE wgn High-Z Af oon High- R
gty 1" --qua JERIEESE R SR LE 2 ) SNIL TS '
trRs| tFRH tres| |tren ES:E treH trcs| | tron
Vik = ¥ Block write ) Block wiite Y Block write
o 7 TN\ KX KRR 2 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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Hyper Page Mode Read Modify Write Cycle (Extended data output: ;PD482235)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: ;PD482235)

{rRAsP trp
== Vik— \ —
RAS (input) y;, _ \( J N\

trsk
thPAWC tHPRWC tcre
trco tee tcp troas teen
__ ViH ~ y tesH y Y r \ r Y
CAS (Input) v _ 7N 4 N ! \
tRao tHcas tHeas traL
tasel [tran | tasc| | tcan tasc | | toan tasq) | tean
Vi — ! AL \ \
Address (Input) y, _ D ROW _Kx coL.M" coL."2" tCOI."N“ KXXX
tawo T:‘ tawo fowt tawp
tow
twes| |twei | trcs towo twp tres| town twe | [trcs towo
fnoe [t ] [ t--——— f T tawL
R ViH - ' ! )
WBWE (Input) . _ Z)q(wpssem j(_ f \ \ \_; L
trRwD o
tace, tace
trac
1aa | taa
ay] toen [OEA| toen oA toen |
. — | 1
JR— Vi~
DV/OE (nput) . _  / ] \ J\ / Y f X
Y A
o] figag_ |toEp ac| |loep g |toeo.
tous| | toHm toer tawe toez tawe toez
- i igh-: igh-. — igh-
wo { oupuy YO —nne- vz |y L wenz Loy ] ez ] eoy | Highz
to P Vou u X
W7/ cE tace
100 tws || twH ton fon fow
to e tos tos tos
107 Vi~ / y High-Z AL v High-Z won ) High-Z o
ooy ™ - Qi Jooo- {HOIELR e M2 I LY
trRs| EB: trcs| |tron trcs| | teomn trcs| trcH
Vin— 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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{Refresh cycle)

uPD482234-60 1PD482234-70
Parameter Symbol #PD482235-60 4#PD482235-70 Unit | Conditions

MIN. MAX. MIN. MAX.

Refresh period tReF 8 8 ms

AAS high to CAS low precharge time|  trec 10 10 ns

CAS setup time tosr 0 0 ns

(for CAS before RAS refresh cycle)

CAS hold time toHR 10 10 ns

(for CAS before RAS refresh cycle)

OE to RAS inactive setup time toEs ] 0 ns

SC setup time from RAS tsrs 10 10 ns |Notes 1,2, 3

SC hold time from RAS tsh 10 10 ns |Note 1

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

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

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

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

3. Restrictions to the split read data transfer cycle during serial write operation
(1) If split 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) If splitread data transfer is attempted when an address involved in serial write is the 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.
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RAS Only Refresh Cycle

trc

RAS (Input) V"~ —!\ ) JZ ‘ - |
i =
CAS (inputy "'~ \LL
waess o) 2 MOOL o KXOOOOCKKXOOOOOKXXXONNKX
owcz o V2= 7777 FAATRRRRAAARRARRRRRRRRRRAAAAAANY
WO to WT7 0 \\/,:: ____________ domrmeeee2d QN e

LN\ T

Remarks 1. WBWE : 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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170

CAS Before RAS Refresh Cycle (Optional Reset)

tre
tras , tre
RAS (nput) "'~ N JZ \
trrc
‘ tesr toHn ) ‘
CAS (Input) \\//'I’:: \ y k
WOIOWT 6y Y94 oo R
trRs tFRH
ose e - \\N\N\N\Y I
tsrs tsrH

SC (Input) V1"~ J \ J/_\-

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

trc
tras | trp
RAS (Input) ‘\’/'::: \: J/ K
tRPC

_ tesm teHr )
CAS (input \»'~ \ J/

tasr tran )

|
waees o) 1 XOOXXRRN_eounoner cooe XXXKOOCRKIOOCRHKIOORHKIXX
twas tweH

wewe o V'~ \NNANANN LTI

WO to W7/ Vom - High-Z
10010107 (OUPU) = o T e ey m o meses oo

s wow = /7 //71/T EALARTRARRARTARNRRNRANANY

tsms tsaH

SC (Input) \\Il‘:: / \ h

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

tre

tRas | trp
RAS (Input) U7 \'\ l; \
Vi — L
1rPC

tosm tcur
PR - )
CAS (input) v~ \ J/ \

twas tweH

iz V2= 77777777 AAAALALALARARRRRRARNRNANS

WO to W7/ VoW = el L
1000107 (OUPUl v

oss o 2= 7TTTTTTF FALALLARARRARARRARARRANAY

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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Hidden Refresh Cycle {uPD482234)

tre thc
tRas trP tras trRP
__ Ve — z{z‘—“—i
RAS (Input) v, - N N 4 N
tcrp
tenr I’"’ trco {AsH toas tcHR tcen ’i
CAS (nput) 41 7 N f 3
tRap tRAL
tasn | [iRan tasc || tean
- s s
Address (Input) v - XXX ROW §®§‘ co. ]
tacs twen
|
TV Vi —
WB/WE (Input) ;, _ / / / / / / / f N \\\\ \\\\\\\
twez
tous || tonw twez
i foEs
— Vin— r
I/ RN\ /
L {oFF
taa
tcac toez
toea
WO to W7 Vo = High-Z r p High-Z
BTV TR R | SN A 1 DATA OUT j SECELA LI
ters teRn trrs tFAH
ViH = “VVVVVVVVVVWVVVVVV
DSF (input)y , _ K\ /mr Reset select "A’A‘A’A A‘A’A’A AYA A’A’A’A’A A
tsrs

SC (Input) \\;'I':: _/__\ / 0\

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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Hidden Refresh Cycle (Extended data output: uPD482235)

trc tre
tras ire tRas trep
RAS (Input) \\/,‘::: Sr 72 Sr 1ZL !\
tcar
torp I""’ tRcD tRSH : tchr teen )
HCAS
e Viw— L A l
CAS (Input) , _ f N 7[ K
trao tRaL
tasr | tRan tasc || tcan
Address (Input) \\’,':: XX>§‘ ROW ’5@;: COoL. :
. itncs twen
— =
wewe o o //// /) /] A AN
twez
tons || town ez
toes
DT/OE (input) \\/,'::: f { 7 \\\\ \\ ]L o
tha tot=c0
taa
tcac toez
. toea .
o T (Output) ‘\',‘;': T e Jpo ez —3: DATA OUT ; ----- HighZ_
{FRS trRH trRs tFAH
Vin - - YVVWVYVWWVVVVVWWVWVVV
DSF (input) v, - K\ -/mr Reset select I X X XXOOOOVOOXXXXANX
tsas

SC (Input) \\’,':: _/_\ /\

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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(Register set cycle)

uPD482234-60

uPD482234-70

Parameter Symbol #PD482235-60 uPD482235-70 Unit | Condition
MIN. MAX. MIN. MAX.
RAS high to CAS low precharge time|  tarc 10 10 ns
Write command setup time twes o] o] ns | Note
Write command hold time twoh 10 12 ns

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

the cycle.

tawo 2 tawo (MIN.), tcwo = towo (MIN.), tawo > tawp (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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176

Register Set Cycle (Early Write)

RAS (Input)

CAS (Input)

Address (Input)

WB/WE (Input)

DT/OE {(input)

WO to W7/
100 10 107 {InPut)

DSF (Input)

Vin—

Vi -

Vi~
ViL—

Vin—

ViL—

Vin ~
Vie—

Vin -
Vi

L=

ViK -
Vie —

Vin ~
ViL—

trc

- Y

tcap

1Ras

tcsu

terp

trep

trsH

teen

tcas, tHoas Note 1

tasAl
feee]

tran

Jf )\
|
-

(
XX

twas

twiH
e

twcs

twen

toms

X

(/1LY

toHH

|

777

AANNANY

IL1LANLARARARRRRARRRRRANY

tos

toH

DATA IN

KXROXXRXXARRXA

trRs

{FRH

trcs

trcH

iy

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

Resister select

XXX XXXXXXXX

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

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

2. Because the serial access port operates independently of the random access port, there is no need
to controt the SC, SE, SIO pins in this cycle.
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Register Set Cycle (Late Write)

tac

tras ) tar
1
— Vin — \
RAS (Input) y, _ N f N\
fcsH tcrp
tcrp taco trsH teen )
| tcas, thoas Now |
—— Vi = 4
CAS (input) ,, _ 7 S‘ 7 "
tasH | tran

Vin —
Address (Input) . _ MHOWM!

i 5 I Vi YT ITITITITIT]
tons _!O_EH_I

srcewon U2 777 EUAAARARARARARARANAY

oW anputy \\//':: DATA IN m

ose oo V.2 /// NS Resiser seect XXX HXXXXKXNKKRRIIAXX

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 : 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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(Data transfer cycle)

pPD482234-60 uPD482234-70
Parameter Symbol #PD482235-60 #PD482235-70 Unit | Conditions
MIN. [ MAX. MIN. MAX.

Serial clock cycle time tsce 18 22 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time tro 20 20 ns
from SC to QSF
Propagation delay time trap 80 95 ns
from RAS to QSF
Propagation delay time tcao 60 65 ns
from CAS to QSF
Propagation delay time toop 30 30 ns
from DT/OE to QSF
Propagation delay time toor 40 40 ns
from RAS high to QSF
Serial input enable time from RAS tszn 20 20 ns
SC precharge time tsoL 5 5 ns
SC pulse width tscH 5 5 ns
DT high pulse width tore 20 20 ns
DT low setup time tos 0 0 ns
Serial output hold time after SC high]  tson 3 5 ns
Serial data in setup time tsis 0 0 ns
Serial data in hold time tsiv 10 10 ns
SC setup time from RAS tsas 10 10 ns |Notes 1,2, 3
DT low hold time after RAS low tRoH 55 65 ns |[Note 4
DT low hold time after RAS low tRoHS 10 25 ns |{Note 4
DT low hoid time after CAS low toon 15 20 ns |Note 4
DT low hold time after address tapo 20 25 ns [Note 4
SC low hold time after DT high tspH 40 40 ns [Note 4
SC low hold time after DT high tsonr 40 45 ns |Notes 2, 4
SC high to CAS low tssc 10 10 ns [Notes2, 3,4
SC high to DT high tsoo 0 0 ns |Note 4
DT high to RAS high delay time toTR 0 ) ns |Note 4
Serial input disable time from SC tsiz 0 0 ns
Serial output disable time from RAS tsrz 0 0 ns
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_uPD482234, 482235

Notes 1.

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

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

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

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

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

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

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

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

. Restrictions to the split read data transter cycle during serial write operation

(1) 1f split 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) If splitread data transfer is attempted when an address involved in serial write is the 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.

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

used.
(1) DT/OE edge control: Satisfy the following specifications.
- For DT/OE edge inputs : trow, tcow, taoo, toTr
+ For SC inputs : tsoo, tsou
(2) Self control: Satisfy the following specification.
- For DT/OE edge inputs : trows
» For SC inputs . tssc, tsoum
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Read Data Transfer Cycle (SC Active)

TRAs e i trp
RAS (Input) \\I/':: N f ‘\_
fcsH icrp
I‘tg‘: e t::: HeAs Mo e
CAS (inpuy) V1"~ 7 N I \__
{asd | tran tasc fcan
Address (Input) \\//':_'_ m ROW :@l COL. (m) ‘I I I I‘I’
i twes || twen i
wawe o V22 [/ ANAAELEAEARAREARARARSARARARRARANY
tabp o {oR
toLs tROH torp i
LCTTEANN i AANANANAY
P T et | IECRCRESEPEEPPRTERRRRREERE
ters || trau

ose trpu) Y7 \\\ TIITTIITIITIIiiiiiiiiiiiiiii

SE (Input) Vin—

Vie— L
tscc tsoo 1so4
tscu
Vin — Y
SC (Input) V'I’:_ \ / tscu \j“_j[ \ ,[ \ /
tsca tsca tsca
tsou

Vou —

3
SIO0 1o SIO7 (Output) Vo - n-2 m n-1 @t n mL m

New data output start

trp toap

QSF (Output) YO~ )g )i

Note tcas for the uPD482234
tucas for the uPD482235
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Read Data Transfer Cycle (SC Inactive)
trc
tras tre
VlH Y 3
RAS (Input) A . 4)/ .
tesu tere
{crp trco trsH teen
1cas, theas Note
JO— Vi — —
CAS (input) V: N / \‘ ’f
tasel | tasn tasc tcaH
Vin — { 4 Y VVV VN NANANNNNNNN/
s e Y~ KRN row XXX oo YRXXXRXXXRKXKRXAER

twen

WB/WE (Input) \\/,'\’::

AN

ANNARARRNNR

ANARARRANANY

{oLs trDHS tore |
omoE e V= \\ v ALEARRRARRRRARARANY
R L R 5
trrs tFRH
ose trew Y= \\\ VT T T777
§E (nputy V": : ) 1sbHR
toon
raD
tssc tcap
L tsa tscn | {scL tscH
SC (Input) \\//':_ : \ ]‘ \ Fixed at either a low or high level \‘ ,Z
tsca tsca
$10010$107 (Oupu) n-1 XXX n m
New data output start
tep toor
QSF (Output) ‘\’/‘;':: );‘ );

Note tcas for the uPD482234
trcas for the uPD482235
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Read Data Transfer Cycle (Serial Write — Serial Read Switching)

tre
Tras tre
RAS (Input) \‘l/':: N /l X
tcsH tcrp
_tc_a: trco trsH tcen
Tcas, tHcas Now
CAS (Inputy Y= 7 N - /
put) V- R 2
tasr trAH tasc tcan
Address (Input) V"~ D: ROW J@r coL.(m ] IQIQIIIII’X‘IQX‘I
twes || twen
I ]
— Vit —
WEwE e i/ /) ALAANARARARARRRRRRAANY
tois tROHS ) tore )
DT/OE (Input) \\//':: ; ; \ }
L AR IS JHhZ el
tFRS tFRH
ose oy V7~ \\\ (L
Sf (input) \\//,:_H: L tsonr
toap
trop
tssc tcop
L tscL tscH |
SC (Input) \\//'I’L‘_‘_ / \ Fixed at either a low or high level \‘
tsis tsiH tsiz
(Input) \\',',':: ----- { DATAIN ] )(X: AN D S (g
SI00
to
SI07
(Output) \\/IZ':: ---------------------------- HghZ s Rt SEELEIED
tro toor New data output start
QSF (Output) \\l/:: ) )r

Note tcas for the uPD482234
thoas for the pPD482235
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Split Read Data Transfer Cycle

trc

1Ras

1rP

RAS (Input) ‘\’,"':'_' \L / kN
Rild trcD = tAsH
toas, tHoas Note 1
CAS (Input) ‘\’/':: / toe b s
iA—Si tran | tasc tcan
|
aaaress topu) 2 OO0 pow XXX cor. XXOO0000O000O0000OKKK
| twes |1 twen
| |
WeWE wou) W2 [/ ] AFELAREEAAARARTALARARAARARARRARRRRANY
tois | | trows
570E e Yo~ \\N ([
W W outpu) \\/,z':: --------- IeaRREELELITEELE (ETEETES i SRR SNSRI
trRs teRu
i |
osf i)\ /// ALLALARARARARARARARRARARARRARRARAAY
SE (input) V"7 |
tssc tsoHr
tsce Note 2
tsoH tsoL tsch l tscL tscH tsc tscu tscr
SC (Input) '~ L/ i g ;Z \
tsis tsiv tsis tsiH tsis tsm tsis tsiH tsis tsH
a0 (Input) \\//':: I DATA’:();W TA »:w@( DATA Ih:sc:‘m DATA lhtlsc:w DATA IN )@
to tson tsoH tson ‘ tsom
slo7 " "
(Output) VZH DATA OUT DATA out DATA OUT @: DATA OUT ]@{ DATA OUT)W
teo tro

QSF (Output) ‘\’]°“

i

Notes 1. tcas for the uPD482234
tucas 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)
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Write Data Transfer Cycle

trc

tras tre
N - X \
RAS (inpuy Y~ \ / \
tcrp tcsu
trco trsH

1cAS, tHeas Note

CAS (Input) \\//':: / tcpn \ /

Aceress npu) V4~ m‘_;ow KO oo X000
WBIWE (oot "~ KKK\[ THTITTITIiiiiiiiiiiia
DTIOE Gy ' KKK\{ LI T

twa

WO to W7/ Vin—
oo toio7 IMPUD vy _ :XXXX>‘ Mask data

tFRS trru
Vin—
ose o Vo'~ \\\\ | TIIIIIIIIIIIIIIiiii
SE (Input) ‘\’/"'L': L
tsoHA
tcan
tsrs troD tsa ‘
tscL tscu t SCH
y
SC (input) V- N ) \ Fixed at either a low or high level \ |
1sis tsm tois| | tom
sioo
to_ (nput) V"'~ X)( DATAIN ] DATAIN ]
sI07 *
teD
QSF (Output) Y2~ )i‘ [

Note tcas for the uPD482234
tHcas for the uPD482235
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Write Data Transfer Cycle (Serial Read — Serial Write Switching)

RAS (Input) \\/,': a

Vin—

CAS (Input) Vi —

Vin—

Address (Input) Vi —

Vin—

WBMWE (Input) ez

VH—

Vi —

DT/OE (Input)

=
mm:m:m‘ [ WCOL-‘W QOOOOOOXX XXX
I Tl
Wm t“°"5/7//7/ L1111

tws | twr
WO to W7/ Vin—
oatolor (PN g m( Mask data
trRs | | trAu
DSF (npu) {1~ | 1111l
SE (input) \\?: B L
tsoHr
tcap
tsrs {roo
tscL tscH tscL tsch |
SC (Input) \\III:. - _\‘ ‘/' \ Fixed at either a low or high level \\ /] k
tszH lsis| tsn
(Input) \\//:H _________________H_lg_h;Zt_ -------------- 4 DATA IN :i
SI100 . e
to SCA
sI07 tson
— \ Y High-Z
Output) Y~ DATAOUT ] DATAOUT B-vo-mmne-ot g

QSF (Output) ‘\’,‘c’; -

teo

Note tcas for the uPD482234
tucas for the uPD482235
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186

Split Write Data Transfer Cycle

tac

tras tap
FAS (Input) Yo'~ N i \
_tc_ni tesn
— teas, tt:z:s Note 1
CAS (Input) \\I/':: / teen \ )/
}_tA_SR’ than
Address (Input) ‘\’,':: m ROW
twes | | twen
wwewen ' \\N\\ || /7117111717717 7T

tois

troHs

DT/OE (Input) \\2‘::

i

i

i

tws
ot

twn

WO to W7/ Vi —

100 to 107 (MPUY

XXX

e XXXOOXXXOOXRRRRR

XXRXXXRAXXXXX

ViL—
tFRS tFRH
DSF (Input) ‘\’/‘:: { f f Vi
SE (Input) \\//':: L

ANARARRRRARRRRARNY

AINARNARRRNANY

SC (Input) ‘\’I'I’: -

tsis tsin

tsch _ tsci

tspHR

tsen _ tscu

z‘_‘{ 1\

tsis tsis tsiH

tsiH {sis tsin

DATAIN ]

DATA IN

SIO0

tsca tsca

tsca

to
SI07

arpuy V7~ { DATAIN ‘1<X>|'
Vie— A R

tsoH tson

Von —
(Output) VoL—

DATA OUTm

Y
DATA OUT )@rDATA OUTm{ DATA

tson | ‘ tsou
ouT DATA OQUT

tep

X

QSF (Output) ‘\’/?)*::

vl




NEC uPD482234, 482235

Notes 1. tcas for the uPD482234
thcas 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)
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(Serial read, write cycle)

4#PD482234-60 1PD482234-70
Parameter Symbol #PD482235-60 #PD482235-70 Unit [ Condition

MIN. MAX. MIN. MAX.

Serial clock cycle time tsce 18 22 ns

Serial output access time from SE tsea 15 17 ns

Serial output access time from SC tsca 15 17 ns

Propagation delay time tro 20 20 ns

from SC to QSF

SC precharge time tscL 5 5 ns

SE precharge time tsep 5 5 ns

SC pulse width tsch 5 5 ns

SE pulse width tsee 5 5 ns

SE setup time tses 0 0 ns

SE hold time from SC tsen 10 10 ns

Serial data in setup time tsis 0 0 ns

Serial data in hold time tsiv 10 10 ns

Serial output hold time after SC high tson 3 5 ns

Output disable time from SE high tsez 0 15 o] 15 ns Note

SE low to serial output setup delay tsoo 3 5 ns

time

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

SE (Input) \\/I"::
SC (Input) \\/,'::
SIO0

Vo —
to  (Qutput) _
sio7 Vo

QSF (Output) ‘\’/‘c’::

_/

_}_J&( A 1sez
tsce tscc Now 1 tscc Note 2
tscu . tsce tscH . tsa tscH tscL
tsEa tsca tsca
t_? tso tson
I L L 7 4 'L, I\ 7 FoaTay
AN DATA QUT //\\X DATAOUT F/7/\\X out
tro

tsep

tsee

)

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

SC (Input) \\I;::
§E (Input) \\’/': -
S100 Voo

to (Input)
SI07 Vou-

QSF (Output) \\//‘Zi:

%

DATA IN
K

tro

RXOOOOXXXXXXXXXXX)

tscc tscc Note 1 tsce Now 2
scH  isc tschH tsc tscH L tscL
——
7 7 7 /
tses| |tsen tses | |tse tses| [tsen tses ism}_
tsis | |t tsis | | tsin sis | | tsm
(ol |y i el Lt awne!

N

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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5. Package Drawings

40 PIN PLASTIC SOJ (400 mil)

40 21
mlninininlelelnl ininiainisisininlsl

ITII_IL.II_TL.ILJLJL.ILJ ooOoooOgoooo ———
20

E
F ——
-
L n
( ! 5
T T
o . ; ] | $
4 :
T
I — -—
» ol a P
M@l N @]
NOTE ITEM MILLIMETERS __ INCHES
Each lead centerline is located within 0.12 mm {0.005 inch) of
: e : ; o 8 2620292 10353998
its true position {T.P.} at maximum material condition. -£9-0.35 -0.014
C 10.16 0.400
D 11.1820 2 0.44010.008
+0.006
E 1.08:0.15  0.043*3-33°
F 0.7 0.028
G 3.5+0.2 0.138+0.008
+0.009
H 24202 0.094+3-393
1 0.8 MIN. 0.031 MIN
J 2.6 0.102
K 1.27(T.P) 0.050(T.P.)
0.004
M 0.40+0.10 0.016+3.983
N 0.12 0.005
P 940:0.20 0.370+0.008
Q 0.15 0.006
T RO 85 R0.033
0.10 +0 004
U 0.20 :0_05 0.008_0_002
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44 PIN PLASTIC TSOP(Il) (400 mil)

44 23
BEAHAHHHHAA | HEHHARAHAHAAHA

detail of lead end

E!HHHHHHHHH EEHHHHHHHZHZ

A
H
I
\ ) J
i | Il |
i X
(U ST /) — A—————— /5
}
L
D] M @
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.13 mm (0.005 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) 0031 (T.P}
0.08
D 0321505 0.013£0.003
£ 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76120.2 0 463+0.008
| 10.1620.1 0.400+0 004
J 0.8£0.2 0.031+3993
0.025
K 0.145%g' 392  0.006£0.001
L 0520.1 0.020+3-3%4
M 0.13 0.005
N 0.10 0.004
o+7° o+ 7°
Pl 3=*l
S44G5-80-7JF4
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[MEMO]
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6. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD482234, uPD482235.

Types of Surface Mount Device

1PD482234L E-xx : 40-pin plastic SOJ (400 mil)
nPD482235L E-xx : 40-pin plastic SOJ (400 mil)
1PD482234G5-xx : 44-pin plastic TSOP (H) (400 mil)
1PD482235G5-xx : 44-pin plastic TSOP (11} (400 mil)

7. Example of Stamping

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

NEC JAPAN

D482235

XXXX[OXX XX

%v—l
Lot number
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