DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1PD482234, 482235

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

Description

The uPD482234 and yPD482235 have a random access port and a serial access port. The random access port
has a 2M-bit (262, 144 words x 8 bits) memory cell array structure. The serial access port can perform clock operations
of up to 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
pPD482234. The random access port can input and output data by CAS clock operations of up to 33 MHz.

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

1PD482234
1PD482234-60 1PD482234-70
RAS access time 60 ns (MAX.) 70 ns (MAX))
Fast page mode cycle time 40 ns (MIN.) 45 ns (MIN.)
1PD482235
1PD482235-60 | uPD482235-70
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

- CAS before RAS refresh, RAS only refresh, Hidden refresh

Note Write-per-bit can be specified.

The information in this document is subject to change without notice.
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» Serial access port (612 words x 8 bits organization)

- Serial read/write cycle time

1PD482234-60, 482235-60

1PDA482234-70, 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 fourversions, B, A, F, and E, to both the uPD482234 and uPD482235. This data sheet canbe 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.)
1PD482234LE-60 60 40-pin plastic SOJ (400mil) Fast page mode
1PD482234LE-70 70
1PD482234G5-60 60 44-pin plastic TSOP (I1)
uPD482234G5-70 70 (400mil)
pPD482235LE-60 60 40-pin plastic SOJ (400mil) Hyper page mode
1PD482235LE-70 70
1PD482235G5-60 60 44-pin plastic TSOP (I1)
1PD482235G5-70 70 (400mil)
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Pin Configurations (Marking Side)

A0 to A8

40-pin plastic SOJ (400 mil)

Vee O———

SC O—
SIO0 Qe—n
SIO1 O=—
SIO2 Qe—n
SIO3 O=—
DT/OE O—»]
WO/I00 Oe—m
W1/101 Oa—sn
W2/102 Om—n
W3/103 O=—n
GND O———
WB/WE O—»
RAS O—
A8 O—=

A7 O—»

A6 O—=

A5 O—=

A4 O—»

Vee O—

1 40
2 39
3 a8
4 37
5 36
6 35
7 34
8 a3
==
9 BT 32
10 28 31
o O
11 NN 30
S
12 rr 29
mm
13 28
14 27
15 26
16 25
17 24
18 23
19 22
20 21

(O GND
(O SIO7
«—() SIOB
«—=() SIO5
«—=() SIO4
«——O SE
(O W7/107
() W6/I06
«—=() W5/I05
=) W4/104
(O GND
l«—O DSF
O NC
l«— (O CAS
——=( QSF
l«——O A0
O AT
——CO A2
~——O A3
——O GND

: Address inputs

WO to W7/100 to 107

SIO0 to SIO7
RAS
CAS
DT/OE
WB/WE
SE

SC

QSF
DSF
Vce
GND
NCNote

. Serial data inputs and outputs
: Row address strobe

: Column address strobe

: Data transfer/Output enable

: Write-per-bit/Write enable

. Serial data input/Output enable
. Serial clock

: Special function output

: Special function enable

. Power supply voltage

: Ground

: No connection

. Mask data selects/Data inputs and outputs

Note Some signals can be applied because this pin is not connected to the inside of the chip.
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A0 to A8

WO to W7/100 to 107
S100 to SI07

RAS
CAS
DT/OE
WB, WE
SE

SC
QSF
DSF
Vce
GND
NcNote

44-pin plastic TSOP (Il) (400 mil)

Vee O——
SCO—»
SI00 Oe—n
SIO1 O=—
SI02 Qe—n
SIO3 O=—rf
DT/IOEQ—
WO/I00 O=—
W1/I01 O=—f
W2/102 O=—=

W3/103 O=—
GND O—
WB/WE O—
RAS O—
A8 O—=

A7 O—

A8 O—=
AEO—=
A4LO—=

Vee O—

© 0w N o O A~ W NN =

-
o

gocezesyad’’
gopezesyad’’

13
14
15
16
17
18
19
20
21
22

O

44
43
42
41
40
39
38
37
36
35

32
31
30
29
28
27
26
25
24
23

L O GND
. .0 sl07
() SI06
.0 SIO5
. -0 si04
-—CO SE

——O GND
~—O DSF
—O NC
l«——O CAS
—O QSF
~—CO A0
~—CO A1
O A2
«~—O A3
—CO GND

: Address inputs

. Row address strobe

. Column address strobe

. Serial data inputs and outputs

: Data transfer/Output enable
: Write-per-bit/Write enable
. Serial data input/Output enable

. Serial clock

: Special function output
: Special function enable

. Power supply voltage

. Ground

. No connection

—>0 W7/107
~—( W6/I06
le—=( W5/105
~—( W4/104

. Mask data selects/Data inputs and outputs

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

RAS —
CAS—

DT/OE —»

Timing Generator

WB/WE —»

DSF —»

Color Register
(8 bits)

Mask Register

Vee

GND——

Refresh
Counter

Address Buffer

AB —>»]

A7 —

A8 —»]

SC—»

(8 bits)

WO0/100 W7/107

Common |/O Buffer

0 Column Decoder 511

|

Sense Amp

Row Decoder

512 columns x 8

Memory Cell Array
(512x 512 % 8)

l«—— 512 Rows

I
Transfer Gate
|

STOP: TAP

7 17
17 17

1 1
Data Register (512 words x 8 bits)
] ] ]

1T e LI

Serial Address
Pointer

255 | 256 511

QSF

Serial In/Out Buffer

SIO7

SIO0
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1. Pin Functions

WO to W7/100 to 107, SI0O0 to SIO7 input/output pins.

(1/3)
Input/
Pin Name P Function
Output
RAS Input This signal latches the row addresses (A0 to A8), selects the corresponding
(Row address strobe) word line, and activates the sense amplifier. It also refreshes the memory
cell array of the one line (4,096 bits) selected from the row addresses (A0
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
A0 to A8 These are the address input pins, TAP register input pins, and STOP
(Address inputs) register input pins.

Address input

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

TAP Register Input

Inthe datatransfercycle, this TAP registerinput pin functions as the address
input pin which selects the memory cell for transferring (9 bits are latched
at the falling edge of 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)

Input/
Output

Pin Name Function

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

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

Read operations control signal (In read cycle)

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

WB/WE These are the write operation control signal and mask write cycle (write-per-
(Write-per-bit/ bit function) mask data input control signal, respectively.
Write enable) When this signal, RAS and CAS sighals 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 ofthe 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 W7/100 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 W0 to W7 that are input with a
high level at the falling edge of RAS (new mask data).

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

10
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(3/3)
Input/
Pin Name P Function
Output
SC Input This pin inputs the clock which controls the serial access port operation.
(Serial clock)
Serial Read
The data of the data register which is synchronized with the rising edge of
the SC are output from the SIO0 to SIO7 pins and kept untilthe next SC rising
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 enable) serial writing.
By inputting the serial clock, the serial pointer will operate even if SE has
not been activated (high level input).
SI00 to SIO7 Input/ | These are the serial data input and output pins of the serial access port.
(Serial data inputs/ Output
outputs)
QSF Output | Thisis a position discrimination pin of the serial pointer (upper side or lower

(Special function
output)

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)

11
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2. Random Access Port Operations

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

Table 2-1. Operation Mode

_ CAS
RAS Falling Edge Falling 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 @ | Mask write cycle (New mask/Old mask)Nete 1
H H L L H g Block mask write cycle (New mask/Old mask)Nete 1
H H H H H § 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 § Single read data transfer cycle
H L H H X _}g Split read data transfer cycle
H L L L X § Single write data transfer cycle (New mask/Old mask)Note 1
H L L H x § Split write data transfer cycle (New mask/Old mask)Note 1
L X X L X 2 CAS before RAS refresh cycle (Option reset)Note 1,2

b —

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

12
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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 tonH (MIN.) to DT/OE from the falling edge
of the RAS clock, and then input a low level.

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

2.1.1 Extended Read Data Output (#PD482235)

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 level after dropping RAS and executing
the hyper page read cycle, each time the column address is latched at the falling edge of CAS, the data output will
be updated and kept until the next falling edge of CAS. As a result, the output will be extended only during CAS
precharge time (tcp) as compared to the normal fast page mode.

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

RAS (Input) \ /
CAS (Input) \ /

DT/OE (Input) /

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

X

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

W/O (Output) ~ =====- ey <

2. Time during which the output data is kept in the hyper page read cycle ( part: Extended data

output).

13
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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 controls 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 setthe output to high impedance at this time, keep DT/OE at high level 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, deIayWB/W_E from the late write cycle by trwo (MIN.), tcwp (MIN.), and tawp (MIN.). Follow
the toez and toep specifications so that the output data and input data do not clash in the data bus. The data after
modification can be input after more than toeo (MIN.) from the rising edge of DT/OE.

14
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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 CAS cycle and as a result, the output is
extended, the minimum cycle can easily be used. The output is extended compared to the normal fast page mode
of uPD482234. Refer to 2.1.1 Extended Read Data Output.

2.5.1 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).

15
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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 (ﬁ = enable) during the same CAS cycle, the W/IO pin is held in the high impedance state until the
next CAS cycle.

Figure 2-2. WE Control Output Control

RAS(mpu) — \

CAS (Input) \—/—\—/—
acaress (mput - X KROWX XX X001 X X XXXXXXKXXXe X XXX KKIXXAXRN)
WE/WE (Input) j \\_/ \\_/
DT/OE (Input) _\
W/IO Qutputy === === e e _-_'j‘9t"_z______H_igh_-§__

(2) OE control (latched control)
After a high level is input to %, when a high level is supplied to the OE pin (af = 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 OF interleaving during parallel connection.

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

RAS (Input) \

oA (oo \___/\___/
aderess npu) XXEOmK XXXt XXXXXXXXX KXo XXKXKXKXXXXXX

WE/WB (Input) /
DT/OE (Input) \

W/IO (Output) == ==============

16
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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 - |O = 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 W/IO

511

WO to W7/100 10 107

512 Rows

0 512 Columns/gﬁ

Remark

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

17
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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 A1 and the corresponding
W/I0O 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 (CTS, W_B/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/IO can be selected and
written.

Table 2-2. 1/0 Pins Input with Column Select Data Corresponding to Columns 1st to 4th
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Column Address and Corresponding
Selected 4 Columns W/IO Pin Column Select Data Writing
A1 A0 o]

1st column 0 0 100 1 Yes
0 No

2nd column 0 1 101 1 Yes
0 No

3rd column 1 0 102 1 Yes
0 No

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

511

512 Rows 4 Columns

WO0/100 to W7/107

\ 512 Columns /

0

511

|
L 4th Columns (W3/103)
3rd Columns (W2/102)

2nd Columns (W1/101)
1st Columns (W0/IO0)

Remarks 1. is the memory cell range that can be written in one block write cycle.

2. () is the W/IO pin input with the column select data.

2.8 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,
ﬁ/(ﬁ, WB/WE and DSF to high level at the falling edge of RAS. Determine which register to select according
to the DSF level at the falling edge of CAS.

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

Table 2-3. 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

datatransfercycle, 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 (FWS 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 (R_AS Only Refresh and Read/Write Refresh)

By specifying the row address using the 9 bits between A0 to A8 at the falling edge of ﬁs, 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 1/0 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 A0 to A7 pins at the falling edge of RAS.

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

In all cases, the W/IO pin is kept at high impedance. When CAS and DT/OE are kept low level while the mode
is changed to the CAS before RAS refresh cycle following the read cycle, and RAS is activated, the hidden refresh
cycle will be initiated. In this cycle, the W/IO pin does not become 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
- o ) Data Transfer Type Transfer
CAS (DT/OE|WB/WE | DSF Transfer Source o
Destination

H L H L Single read data transfer Random access | Serial access

H L H H Split read data transfer port port

H L L L Single mask write data transferNote Serial access Random access

H L L H Split mask write data transferNote port port

Note Write-per-bit function can be specified.

Remark H: High level, L: Low level
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3.1 Single Data Transfer Method
With this method, 512 words x 8 bits (whole memory range of serial access port) data is transferred at one time.

This method can be used in both write data transfer and read data transfer.

3.1.1 Single Read Data Transfer Cycle

This cycle transfers the 4K-bit (512 words x 8 bits) data of the random access port to the serial access port in

one cycle.

(a)

(b)

Setting of Single Read Data Transfer Cycle

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

Using the row address input to A0 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 A0 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 DT/
OE and RAS.

When SC is active (edge control), data transfer will be executed at the rising edge of DT/OE. When SC
is inactive (self control), it will be executed at the rising edge of RAS. At the same time, the serial address
pointer jumps to the start column (TAP) of the next serial read cycle, and the TAP register will be set the
empty state.

After the transfer is completed, the new serial access port data is output after tsca following the rise of the
SC clock that occurs after tson if the SC is active, and after tsoHr if SC is inactive.

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

This cycle transfers 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 levelto DT/OE, WB/WE, and DSF atthe falling edge of RAS. Because the write-per-bit function
functions in this transfer operation, for the new mask data method, the mask data must be supplied to WO
to W7 at the falling edge of RAS, and for the old mask data method, there is no need to control the mask
data.

The memory cells (512 words x 8 bits) of the transfer destination of the random access port are selected
using the row address input to A0 to A8 at the falling edge of RAS. The address data input to A0 to A8 at
the falling edge of CAS is input as the TAP register data 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 tspHr.

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

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

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

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

Before transfer After transfer
Random Access Port Random Access Port

Transfer destination

TAP register TAP register

TAP data] "Empty"

Serial Access Port Serial Access Port |

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 portinto the lower and upper columns

and transfers them to the serial access port.

In this cycle, the serial read/write can be performed in the columns to which data is not transfer.

(a)

(b)

Setting of Split Read Data Transfer Cycle

To set this cycle, input a high level to CAS, WB/WE and DSF, and low level to DT/OE at the falling edge
of RAS.

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

Execution of Split Read Data Transfer Cycle

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

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

25



NEC 1PD482234, 482235

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. Referto 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 W0 to W7 at the falling edge of RAS, and for the old mask
data method, there is no need to control the mask data.

The memory cells (512 words x 8 bits) of the transfer destination of the random access port are selected
using the row address input to A0 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
Transfer
destination
TAP register TAP register
TAP data 1 "Empty"

Serial Access Po

E | Serial Access Portl | I% |

TAP data 1

Serial write start

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

Random Access Port Random Access Port

Transfer
destpatior TAP register TAP register
TAP data 2 "Empty"
Serial Access Port | % | Serial Access Portl ‘ | | |
T— L TAP data 2

Serial write start (TAP data 1)

3.3 Serial Read/Write

The serial access port (512 words x 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. Butthe operations
of serial address pointer will be continued while the SC clock is being input even though reading has been
prohibited from SE pin. Reading-jump of the column can be performed using this function.

3.3.2 Serial Write Cycle

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

Execute the single write data transfer cycle and set the serial write cycle. By inputting the clock signal to the
SC pin and inputting a low level to the SE pin, data can be latched from the serial address pointer specified by TAP
register. The data synchronizes with the rising edge of the SC clock and is input from SIO0 to SIO7 pins. Be sure
to follow the specifications for the setup time (tses) and hold time (tseH) of SE pin for the SC clock.

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

3.3.3 QSF Pin Output

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

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

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

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

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

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

3.4.1 Setting of TAP Register

The data input to AO to A8 (A0 to A7: Split data transfer) at the falling edge of CAS during the setting of a transfer
cycle is set as the TAP register data. By executing the transfer cycle, the start address of the following serial read
(or write) operations is specified by the data of the TAP register and the TAP register will be kept in the empty state
until the TAP 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 cannot be used. Referto 3.6 Binary Boundary Jump
Function.

3.5 STOP Register

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

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

3.5.1 Setting of STOP Register

To setthe STOP register, set WB/WE to low level at the falling edge of RAS in the CAS before RAS refresh cycle.
The data input to A0 to A7 will be input as the STOP register data.
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Table 3-2. STOP Register Data and Jump Source Column

STOP Register Data Divi- | Bit
A7 | A6 | A5 | A4 |A3 to AO| sion |Width

Jump Source Bit Column (Decimal Number)

255
111111 1 1/2 | 256

511

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

383, 511

63, 127, 191, 255
ofof1 (1 1 1/8 64

319, 383, 447, 511

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

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

15, 31, 47, 63, 79, 95, 111, 127, 143, 159, 175, 191, 207, 223, 239, 255
271, 287, 303, 319, 335, 351, 367, 3883, 399, 415, 431, 447, 463, 479, 495, 511

ofofof1 1 1/16 | 32

ofofofo 1 1/32 | 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 allthe data of the register is read (write) during data transfer while the serial read (write) cycle is being executed,
the serial pointer will repeat 0 to 511.

3.7.3 Cycle After Power On

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 that trc, tras, and trp are satisfied; there is no problem
if other signals are in any state. Note however that if the signal supplied to RAS, CAS, DT/OE, and WB/WE is high
at power-on, the serial access port and each register have the following values.

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

® Mask register ............... All “1”

@ TAP register.......c......... Undefined

@® STOP register .............. Undefined
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4. Electrical Characteristics

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Pin voltage VT -1.0to +7.0 \
Supply voltage Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Pp 1.5 w
Operating ambient temperature Ta 0to 70 °C
Storage temperature Tstg -55to +125 °C

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

rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol MIN. TYP. | MAX. Unit
Supply voltage Vce 4.5 5.0 55 \
High level input voltage VH 2.4 55 \
Low level input voltage Vi -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C
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DC Characteristics 1 (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
Input leakage current I Vn=0V1iob55YV, -10 +10 HA
Other inputs are 0 V
Output leakage current loL W/I0, SIO, QSF are inactive, | —10 +10 LA
Vour=0V1io 55V
Random access port VoH (R) lon (R) = —1.0mA 2.4 \
high level output voltage
Random access port VoL (R) loL (R) = 2.1mA 0.4 \
low level output voltage
Serial access port VoH (S) loH (S) = =1.0mA 2.4 \
high level output voltage
Serial access port VoL (S) loL (S) = 2.1mA 0.4 \
low level output voltage
Capacitance (Ta = 25 °C, f = 1MHz)
Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
Input Capacitance Cin | RAS, CAS, WB/WE, DT/OE, DSF, SE, SC 8 pF
Ci2 AO to A8 5
Input/Output Capacitance Cio W/IO (0 to 7), SIO (0 to 7) 7 pF
Output Capacitance Co QSF 7 pF
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DC Characteristics 2 (Recommended operating conditions unless otherwise noted)Note 1

(uPD482234)
Serial Access Port 1PD482234-60 uPD482234-70
Symbol Unit | Conditi
Random Access Port Standby |Active| YT | MIN. | MAX. | MIN. | wmax. | | Tenerens
Random Read/Write Cycle O leet 110 130 mA | Note 2
RAS, CAS cycle,
trc = trc (MIN.), lo = OmA O | loe 155 195
Standby O locz 10 10 | mA
RAS = CAS = Vi,
Dour = high impedance 1 1 mA | Note3
O Iccs 55 70 | mA
RAS only refresh cycle @) lcos 110 115 | mA | Notes
RAS cycle, CAS = Vi,
trc = tac (MIN.) O | lecs 165 180
Fast page mode cycle O lcca 100 100 | mA | Notes
RAS = Vi, CAS cycle,
trc = trc (MIN.) O lecio 145 165
CAS before RAS refresh cycle '®) locs 110 90 | mA
tre = trc (MIN.)
O lcctt 155 155
Data transfer cycle O locs 120 140 mA
tre = trec (MIN.)
O lcctz 165 205
Color/Mask write register set cycle '®) lecis 100 120 | mA
tre = trc (MIN.)
O lccta 145 185
Flash write cycle O lects 100 120 | mA
tre = trec (MIN.)
O lccte 145 185
Block write cycle '®) loct7 120 130 | mA
tre = trc (MIN.)
O lccts 165 195
Fast page mode block write cycle '®) lecto 100 110 | mA
trc = trc (MIN.)
O lcczo 130 175 Note 5

Notes 1. No load on W/IO, SIO, QSF. The current consumption actually used depends on the output load and

operating frequency of each pin.

2. A change in row addresses must not occur more than once in trc = tre (MIN.).
3. RAS, CAS, and SE remain at Vi > Vcc — 0.2 V, and A0 to A8, WB/WE, DT/OE, DSF, SC remain at
ViH2Veec—0.2VorViL<GND +0.2V.

4. When the address input is set to Vi1 or ViL during the tras period.

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

(1uPD482235)
Serial Access Port 1PD482235-60 1uPD482235-70
Random A P Symbol Unit | Conditi
andom Access Port Standby [Active | YOO | omMIN. | MAX. | mIN. | wmax | | Tonerens
Random Read/Write Cycle ®) lcct 110 130 mA | Note 2
RAS, CAS cycle,
tre = trc (MIN.), lo = OmA O | leer 155 195
Standby O lccz 10 10 mA
RAS = CAS = Vi,
Dout = high impedance 1 1 mA | Note3
O Iccs 55 70 | mA
RAS only refresh cycle ®) lcos 110 115 | mA | Notes
RAS cycle, CAS = Vi,
trc = trc (MIN.) O | leoe 155 180
Hyper page mode cycle O Icca 120 130 | mA | Note5
RAS = Vi, CAS cycle,
thrc = thre (MIN.) O lecto 155 195
CAS before RAS refresh cycle ®) locs 110 90 mA
tre = trc (MIN.)
O lcctt 155 155
Data transfer cycle O lccs 120 140 mA
tre = trc (MIN.)
O lcctz 165 205
Color/Mask write register set cycle ®) locia 100 120 mA
tre = trc (MIN.)
O lccta 145 185
Flash write cycle ®) locis 100 120 | mA
tre = trc (MIN.)
O lccte 145 185
Block write cycle ®) loci7 120 130 | mA
tre = trc (MIN.)
O lccts 165 195
Hyper page mode block write cycle ®) lccio 140 135 mA
thpc = tpc (MIN.)
O lcczo 190 200 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 = tre (MIN.).
3. RAS, CAS, and SE remain at Vi1 > Vec — 0.2 V, and A0 to A8, WB/WE, DT/OE, DSF, SC remain at
ViH2Veec —0.2VorViL<GND + 0.2 V.
4. When the address input is set to Vi1 or ViL during the tras period.
5. Value when the address in tHrc one cycle is changed once when thpc = thpc (MIN.).
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AC Characteristics (Recommended operating conditions unless otherwise noted)

36

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 voltage, timing

VHmny =24V

ViLmax) =08V

(3) Output load conditions

Random Access Port

—e— Vce
§ 1,838 Q
W/10
50pF _|
c T 993 Q

(2) Output voltage determined

Vo) =20V
VoL max) =08V
Serial Access Port
—e— Vcc
§ 1,838 Q
SIO
30pF _|
c 1 993 Q




NEC 1PD482234, 482235

(Common) (1/2)
1uPD482234-60 uPD482234-70
Parameter Symbol 1PD482235-60 uPD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Random read or write cycle time tRe 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 teen 10 10 ns
(Non page mode)
CAS precharge time tep 10 10 ns
(Fast page/Hyper page mode)
CAS high to RAS low precharge time tcrP 5 10 ns
RAS high to CAS low precharge time|  trrc 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 toas 15 10,000 20 10,000 | ns
CAS pulse width tHoas 10 10,000 10 10,000 | ns
Write command pulse width twp 10 12 ns
RAS hold time tRsH 15 20 ns
CAS hold time tosH 60 70 ns
Row address setup time tasr 0 0 ns
Row address hold time tRAH 10 10 ns
Column address setup time tasc 0 0 ns
Column address hold time tcaH 10 10 ns
Read command setup time tRcs 0 0 ns
Data in setup time tos 0 0 ns Note 2
Data in hold time toH 12 12 ns Note 2
DT high setup time toHs 0 0 ns
DT high hold time toHH 10 10 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time tweH 10 10 ns
DSF setup time from RAS tFrs 0 0 ns
DSF hold time from RAS tFRH 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)
1uPD482234-60 1uPD482234-70
Parameter Symbol 1uPD482235-60 1uPD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Write-per-bit selection setup time tws 0 0 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 towL 15 15 ns
RAS to CAS delay time tRCD 20 40 20 50 ns | Note 1
RAS to column address delay time trRAD 15 30 15 35 ns Note 1
Output disable time from RAS high torFr 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high toFF 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high torc 0 15 0 15 ns Notes 3, 4
(Hyper page mode)
Output disable time from OE high toez 0 15 0 15 ns Notes 3, 4
Output disable time from WB/WE low twez 0 15 0 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
traD < traD (MAX.) and treo < trep (MAX.) trac (MAX.) trac (MAX.)
trap > trAD (MAX.) and trep < treo (MAX.) taa (MAX.) trAD + taa (MAX.)
trep > trep (MAXL) tcac (MAX.) trep + tcac (MAX.)

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

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

3. tsez, toez, twez, torr, torr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to VoH or VoL.
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4. Control pins RAS, CAS, DT/OE, WB/WE to set pin W/IO to high impedance. Because the timings

at which RAS, CAS and DT/OE are set to high level and WB/WE is set to low level affect the high
impedance state, the specifications will change as follows. Controlling by RAS is usable in hyper page
mode (uPD482235).

Fast page mode (12PD482234)

RAS CAS DT/OE | WB/WE Remark
torF X L>H L H
twez X L L H-L twpz should be met.
toez X L L>H H
Hyper page mode (zPD482235)
RAS CAS DT/OE WB/WE Remark
toFr L>H L H
torc H L>H L H
twez L L L H-L twpz should be met.
toez L L L>H H
Remark H : High level
L : Low level
x : Don’t care

— : Transition
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(Read cycle)

uPD482234-60 uPD482234-70
Parameter Symbol uPD482235-60 uPD482235-70 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 tHPc 30 35 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
Access time from CAS trailing edge tacp 35 40 ns
OE to RAS inactive setup time toEs 0 0 ns
Riad command hold time after tRRH 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 tbHe 3 5 ns
Output disable time from RAS high toFR 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high toFF 0 15 0 15 ns Notes 3, 4
Output disable time from CAS high toFc 0 15 0 15 ns Notes 3, 4
(Hyper page mode)
Output disable time from OE high toez 0 15 0 15 ns Notes 3, 4
Output disable time from WB/WE low twez 0 15 0 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

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

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

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

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

2. Either trern (MIN.) or trrH (MIN.) should be met in read cycles.

3. tsez, toez, twez, torr, torr, and torc define the time when the output achieves the condition of high
impedance and is not referenced to VoH or VoL.
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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 (12PD482234)

RAS CAS DT/OE WB/WE Remark
torF X L>H L H
twez X L L H-L twpz should be met.
toez X L L>H H

Hyper page mode (zPD482235)

RAS CAS DT/OE WB/WE Remark
toFr L>H L H
torc H L>H L H
twez L L L H-L twpz should be met.
toez L L L>H H

Remark H : High level
L : Low level
x : Don’t care
— : Transition

41



NEC 1PD482234, 482235

Read Cycle (uPD482234)

tre
tras trP
= ViH— \ i 3
RAS (Input) "~ \ / \
tcsH tcrr
tcrp treo trRsH teen
tcas
N _ 4 \ 4 Y
CAS (Input) V"~ / N / \
traD trRAL
tasr | 1TRaH | tasc tcan |
_ v
| trRH
[
tres TRCH | |
__ _ 7
e wo = [/ /111111 1] \
toHs toHH toes twpz
twez
== == ViH— 4 3 N
BTIGE (npun / ARLLARRARRRARRRRR /
ViL— X
trac Toez
taa torF
tcac
toea
WO to W7/ VoH — High-Z / \
e (Output) Vo T wmmmmaa Hmmmmmme e { pATAOUT  }--
tFrs tFRH

SSCEN SN\ 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.
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Read Cycle (Extended data output: ;PD482235)

tre
tras trP
== ViH— \ f 3
RAS (Input) /"'~ N / \
tesH tcrr
tcrp treo tRsH teen
tHcas
—_— - 4 \ 4 !
CAS (Input) \\’/':_ / N / \
traD tRAL
tasr| | TRaH | tasc tcan
- X
tRRH
tres trcH
—_ ViH— i 3
WBAWE (Input) "~ / \
toes Tz
toHs toHH twez
- _ 4 b
OTIOE (npu) \'Z ALLLARARRRRRRRRAR /
trac toez
taa torc
tcac torr
toEA
WO to W7/ Von — High-Z 'l X
100 1o 107 (OUIRUY) (2"~ oo e e eeeeeeeeeeeeeeeeees { DATAOUT  }---
trRs tFRH

SR\ 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.
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Fast Page Mode Read Cycle (zPD482234)

RAS (Input)

CAS (Input)

Address (Input)

WB/WE (Input)

_ Vi —
DT/OE (Input) v, _ j

WO to W7/

ViH—

ViL—

ViH—

ViL—

ViH—

ViL—

ViH—
ViL—

VoH —

100 to 107 (OUIPUY) o,

DSF (Input)

ViH—
ViL—

tre
trasP tRP
— 4 b8
\ RN
trc trc tRsH tore
torA trep tcas tcp tcas tep tcas , L fepn
\ s \ / \ / \
/ \ /N /N JZ \_
| |
traD
tcsH
t_A_Si Eﬂ-i tasc tcan tasc| | tcaH LA§£ tcan
4 X 4 3 y p| y X
ROW KX COoL."1" COL."2" COL."N"
¥ 2 A 4 \ 7 . ¥
tRAL troH
tRRH "™
| tres
/77177 ’
twngr
toHs | | toHH tan t:(:\; tiA:p twez
I‘_> ‘_—I toes
l
AN 4\ 1\ //
toea toEa toea
tcac tcac tcac
toez toez 4
OEZ
torr torF forr
trac
iah- y p! y \ 4 \
------ ----H-'Q-h-z-------{\DATA OUT"1"}---{ DATAOUT 2" }---{  DATAOUT"N" }---
trrs| | tFRH

i

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

Remark Because the serial access port operates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Hyper Page Mode Read Cycle (Extended data output: ;PD482235)

tre
traspP trp
— ViH— \ / '
RAS (Input) , _ \( / \_
tHPc tHPc trsH fore
torn treo tHoas ter tHoas ter tHoas | L teen
- ViH — \ N —\ / L'
CAS (Input) v, _ _/ \ / N\ Y N\ JZ \_
7 N 7
traD
tesH
t:_si Eﬂ-i tasc tcaH LA_SS tcaH t<A§£ tcaH
Vi — / A S B / \ s
Address (Input) Vi — L ROW JKX' coL."1" | ! coL."2" ) r COL."N" |
tRaL trReH
| tres trRRH [
[
_ ViH — Y
WB/AWE (Input) - _ // /// \
twrz]
taa taa taa twez
toHs| (toHH tace tace
<_—l toEs
- ViH — Y
DT/OE (Input) ;. _ j \\\\\\( / \( / ;
toEa toeZ| l——— toez
tcag toag tcac forg
trac tﬁ& toHe torr
WO to W7/ Von — iah- 4 y \ 4 \
10010 107 OUPU) o _=====1 po-dth ‘g\ DATA OUT :@\ DATA OUT 'I2HA°<X>(\ DATA OUT "N* 7>' o
trrs| | tFRH

e YN\ J777TTTTTTTTTITITTITTITIITITIITTIIT]

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: yPD482235)

tre
traspP tRP
— Vii—= ¥\ 4 '
RAS (Input) /. _ N / \_
tHrc tHrc tRsH kil
It_C_Ff trep theas top treas top tHcas | Lteen
R ViH — \ I\ ¥y \ 4 \
CAS (Input) ;' _ _/ N J N /N JZ \_
N— 7
trRAD
tosh
tisi‘ E&ﬂ-i tasc tcan LA_SE tcan LA_SS toan
ViH — / Y AL 3 \ r '
Address (Input) ;, _ L ROW AA coL™" | I coL."2" ) . COL."N" |
tRAL ‘
tres tReH || tres trReH || tres tRR:RS'H’
—_— - '4 4 \
WB/WE (Input) \\’/':_ / / / / / Jgi ﬂz Jgi ﬂz \
tWPZ< tWPZA twed
taa taa taa
toHs| |toHH twez
l‘_> 4_—l toes

_ ViH —

DT/OE (Input) y: _ j \\\\\\( ; 7
toea tcac tcac l—-— toez
toac toHe toHe torc

trac twez twez torr
WO to W7/ VoH — iah- 4 \ Y \ 4 \
100 1o 107 (OpL) yor _=====11 S L { pATAOUT"1"}---{ DATAOUT "2 }---{ DATAOUT'N" }--
trrs| | tFRH

DSF (Input) v/"

i

QJ////////////////////////////////////

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: yPD482235)

tre
trasP tRP
- Ve — Y
RAS (Input) , _ N \_
tHPc tHPc trsH forp
torA trep tHoas ter tHeas tep tHoas | L feen
_— Vin— y / \ / \ / L
CAS (Input) , _ _/ \( 7/ N\ I \: JZ \_
N 7
traD
tcsH
t_A_Si‘ E&ﬁ'-l tasc tcan tasc| | tcan LAEE tcaH
Vin — 'S s 3 / s 3
Address (Input) y, _ s ROW ! coL™" | I CoL."2" r COL."N"
tRAL
trRecH
tres —
P — - y N
WB/WE (Input) \\’/':_ / / / / / toac tono \
fcac taa tan twrz
taa tace tacp
toHs| |toHH toes twez
- ViH —
DT/OE (Input) . _ j \\\\\\( I /r\r /- ;
N
toHe toHe
foEa toea toea torc toez
trac toez toez torr
WO to W7/ Von — igh- ¥ y f y 4 3
100 fo 107 (OUp) /o — == == 4= = Hohrz_____. { DATAOUT"1"}---4 DATAOUT 2" }---{  DATAOUT'N" }---
tFrs| | tFRH

e =\ 777777 TTTTTTTTTIIITTTITTTITIIIIIIIT

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)

1uPD482234-60 1uPD482234-70
Parameter Symbol 1uPD482235-60 1uPD482235-70 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 tHPc 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 toEH 0 0 ns
Write-per-bit setup time twes 0 0 ns
Write-per-bit hold time twsH 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 =twcs (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during

the cycle.

trwp > trRwp (MIN.), tcwp > tcwp (MIN.), tawp > tawp (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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Early Write Cycle/Early Block Write Cycle

tras ] trP

She ViH— A‘ 3
RAS (Input) " _ \‘ ) \
tosH tcrp

torp treD tRsH topn
tcas, tHoas Note

_ Vi —
CAS (Input) \/ _ / \ ! N

traD tRAL
tasr| | tRaH tasc tcaH

Vin— /
Address (Input) v, _ ROW $<X>(( coL.

| twes | | tweH

|

o V1 XX o XN 1 Y7777 TTTTTTTTTTTY

5moE inpy Vi~ // [ ALALALRRRRRARARRRRRRRRRRRARARNANY
WOto Wl (inputy v XXXJE Mask data $<X>(E DATA IN/COL. select ‘X‘I‘X X‘X‘XQX‘XQX‘X‘X‘X‘XQX‘X‘X

FRs tFRH Ircs trcn

SN SN 774, = I I I

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

tre

tras ) trP
RAS (Input) \\//IIT: \ ;)l ‘ |
tosH torp
torp treD tRsH topn
tcas, tHeas Note
CAS(npuy \i'Z  f N V4 \
trAD tRAL
tasR | tran tasc fean .
Address (Input) \\/,':: XXXX ROW ;@( coL.
tRwL
twes | | tweH tres fowL !
twp
WBVE (nput) V) XX)gzwasdecth/ N L
tDHs toEH
o7ioE (newt i~ /// ANRARAARRRRRRRRRRANY
tws twH tos toH
Woto W (inputy 1"~ XXX Mask data : DATA IN/COL. select »‘I‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X
tFRs tFRH trcs tFcH
osF (mpu Vi~ \\\ /XXX asrtoso XXKXXXXKXXAXIKIXXKXAXX

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

trasP _ tee
— ViH— \ )( !
RAS (Input) , _ \‘ | \
tpc, tHpc Note 1 tpc, tHpc Note 1 tRsH torp
nglﬁ treD fcas, tHoasNote 2 {cp | tcas, tHoasNete2  {cp tcas, tHoas Note 2 toPN
— Vin— 3 / X
CAS (Input) v, \! ,Zl N } N / \
traD
tcsH tRAL
tasg| | tran tasc | | tcan t|£§£ fcaH tasq | foan
Vin— i 1 wqn ] won | i R AVAYAAYAAAAY
Address (Input) v _ Xx ROW 7§<>§ coL" ,§<XXX>¢ coL"2 1}<XXX>(‘ coL N XOOKMMMXXX
twes twes twes
t\fs— tweH |-t ] tweH [ twcH [ tweH
4’1 twe twe twe
_ ViH— /\ /\ /
WB/WE (Input) ViL— ‘WPBse\ed X I X 7 X Z ////////
toHs| [1DHH
_ ViH—
ST/ TARIITI1 111 11111 11AREARARRRARRRARRRRANY
t\_/\’_S— E’_Vil lgs— toH tos toH _tgi toH
WO to W7/ (Input) Vin— Vaskdat £ DATAIN "1 DATAIN"2" 3 f DATAIN"N" Y
100 to 107 UNPUY ke L /COL. select /COL. select L /COL. select 7
trrs| (tFRH trcs trcH lF_CE trcH trcs| trcH

ViH— \ s
DSF (Input) ;, _ _{ ?m‘ Block wrie select XXXX Block write select )

Notes 1. trc for the uPD482234
tHrc for the uPD482235
2. tcas for the uPD482234
tHcas for the pPD482235

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 portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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Fast Page, Hyper Page Mode Late Write Cycle/Fast Page, Hyper Page Mode Late Block Write Cycle

traspP L tre
v \ tcsH A‘_X
_ H— —
RAS (Input) v, _ S‘ ) \
tpc, tHPC Note tpc, tHPC Note 1 tRsH tcrp
troD tcas, THoas Note 2 tcp tcas, tHoagNote2  {cp tcas, tHoas Note 2 tcPn
— ViH — \ — \ \ JS£
CAS (Input) , _ \ /N /N 7[ \
traD
ViH— \
Address (Input) Vi ROW coL."1" coL."2" COL."N"
- \ 7 \ ) / 7
towL towL RWL l
cWL
twes| | twer  tros tres tres| tw
tw t
' I<-> . P ‘ WP ‘ P
WBWE (Input) v, _ WP seec N ) \ s N/
[ ViH—
OTIGE (o) .~ /] ARRRRRRRANY
t tw tDIS tos tos
<W_S, " toH toH toH
WO to W7/ Vin— A y 4 4
1000107 (Input) "~ Xx sk e DATA 'WKXXXX)Z DATAIN DTAN
trrs| [tFRH  tFes trcH tres trcH tres trcH

(-]

L Block write select ; ‘X‘X‘X‘X‘X‘X‘X‘XX

- ]
{ Block write select

ViH—
DSF (Input) ViL— _(

Notes 1. trc for the uPD482234
tHrc for the uPD482235
2. tcas for the uPD482234
tHcas for the uPD482235

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

tras m trP

R - L \
RAS (input) v/~ N JZL \
C CHR

R ANAARARATARARARRARRRARRRARRRAASY

e o 1~ XOCRX o HRKORRXKRXCRXX KKK KRR XKRXKKXKRXXK

twes

i oy Vi \\ QJ/////////////////////////////////

srozeen v //7 11 N AMNNNAN VARV VAN VAN NN VNN NN

i
g

252 s 32~ KRR e KKK KKK KKK KX X KKK KKK KKK X XXX KX XK

tFrs tFRH

osees V= /77 ANV NAVV VANV NNV NN VNN

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.

53



NEC 1PD482234, 482235

(Read modify write cycle)

1uPD482234-60 1uPD482234-70
Parameter Symbol 1uPD482235-60 1uPD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.
Read modify write cycle time trRwe 165 185 ns
Fast page mode read modify tPRWC 90 90 ns
write cycle time
Hyper page mode read modify tHPRWC 80 90 ns
write cycle time
Access time from CAS trailing edge tacp 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 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
OE high hold time after WB/WE low toeH 0 0 ns
CAS to WB/WE delay time tcwp 40 40 ns Note 2
RAS to WB/WE delay time tRwWD 85 90 ns | Note2
Column address to WB/WE tawp 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. twes 2twes (MIN.) is the condition for early write cycle to be set. Dout becomes high impedance during
the cycle.
trwo 2 trwo (MIN.), tcwp > tewp (MIN.), tawp > tawp (MIN.), are conditions for read modify write cycle
to be set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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NEC

1PD482234, 482235

Read Modify Write Cycle/Read Modify Block Write Cycle

trwe
tRas | trP
== Viu— = Y } 3
RAS (Input) y, _ \‘ ] N
tcsH tcrp
tcrp) trep tRsH tcen
tcas, tHoas Note
— ViH— 3 4 y
CAS (Input) ;, _ / \( / N\
trap traL
tasr| | traH tasc tcan
Address (I Viu— XXX WX )
ress (Input) y, _ ROW AN COL. )
trRwD towL
twes || tweH i tawp trwL
_Ires towp t
v f \ f ] wp
_ H—
WBAWE (Input) /' _ X>§(WPB select}}(_/ \ )///////////
toHs toHH toeH
DTOE (oot 2/ AN | AN
DT/OE (Input) v/ \ \‘ / \
trac
tan
tcac
tws twH toea
Vin— % _Heh-Z || ______. _ DATA IN/
vt\f,o (nput) v, — ﬁ Vask deta J} COL. select
\II(V)Z)/ toez
to
— High-Z High-Z
107 ™ (Output) \\/,ZT_ -------------- L { DATAOUT Pr--memmnn-adt oz ..
tFrs tFRH trcs trcH

DSF (inpu) \/" — K\‘

swsanesis X/'/ [/ /111111

Note tcas for the uPD482234
tHcas for the uPD482235

Remarks 1.
When DSF is low level
2. WPB : Write-per-bit
3.
4.

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

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

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

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

trasP trP
— ViH— y —
RAS (Input) , _ \‘ 7[ N\
tPRWC tPRWC tcrp
trcD tep tcp trst tcpn
I Vin— 3 tosH / \ / \ / 3
CAS (Input) , _ X N\ 4 N / \
traD tcas tcas tRAL
tasR| | tran tasc | | tcan tasc| | tcan tasc| | tcan
Vin — / Y AL \ / \ /
Address (Input) _ ROW COL."" COoL."2" COL."N"
ViL A 7V 7 \ 7 \
tawp towl tawp towe tawp
towi
twes| | tweH trcs towp twp tres| tcwo twp trcs| tcwp
] ea—e] |‘. I Toor tRwL
- ViH — / \ \ \ \
WB/WE (Input) , _ Z>§(WPBse\ec17§<_ f N 7} \ \ l[
trwD
tacp tacp
trac . te T
' . . o l toEH ToEA , toEH | JtoEA] ! toEH
— H =
DT/OE (Input) . _ \( / L\‘ ﬂﬁ / \
tcad |toep tcac tOEID lfcac|  [toep
<—>->—'<— [~ } T
tons| | toHH tQEZ toFZ to:—;z
V —_ . _ . _ . _ . _
WO [ (Outpuy V2T mmnee { Mgz ||y - ez _{:--g-i__-_l'ilgb_z.__-_{:"N"iP_. | HighZ
to
w7/ 1
100 tws | | twn >
to [ } tos
107 ViH— 3 igh- igh- igh-
(nputy Y™ --gEMmm B - --q O ZS ---H-'Q“-Z{% 7 }--- HEE 4
tFrs| |tFRH tres| |treH tres| | TFon tres| | TroH

S ! oot

Vin— Block write { Block write Y Block write
S—_ m e QOO e

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

When DSF is low level : Write cycle

2. WPB : Write-per-bit

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

4. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482234, 482235

Hyper Page Mode Read Modify Write Cycle (Extended data output: yPD482235)/
Hyper Page Mode Read Modify Block Write Cycle (Extended data output: ;PD482235)

trasP trP
— ViH— \
RAS (Input) , _ \‘ 7[ \
trRsH
tHPRWC tHPRWC tcrP
troD tcp tcp tHcas tcpN
S Vin— \ tesH / \ / \ ¥ 3
CAS (Input) v, _ At N\ /. / \
traD tHcas tHoas tRAL
tasr| |tran tasc| | tcan tasc| | toan tasc| | tcan
ViH — s \AY \ / \ /
Address (Input) _ ROW COL."" COoL."2" COL."N"
ViL A TV 7 \ 7 \
tawp towl tawp towe tawp
towi
twas| | twaH tres towp twp tres] towp twp tres| tcwp
[y I‘— e Toor tRwL
_ ViH — / \ \ 4 \ \
WB/WE (Input) ,, _ Z>§(WPBse\ec17§<_ f N ;Z \ \ k
trwD
ltacp tace
trac . o Tax
7 toen ° toea toen " [ [foEA toen
v . . OEA|
[ — H—
DT/OE (Input) ' _ \ f ’K /‘ ’KL f X
N \
foad _[toep foac| _|ToEP fcac| | foeD
toks | | ToHH toulzlz tawe toez tawe toer
Von — High-Z :,, ,,i High-Z o High-Z W High-Z
WO | (Output) VoL— ~"°°" == "'< 1" -1r------ "'{(275“' """" ---§ N} - H- - 290e oo
to ta
W7/ == tace
100 tws | | twn tor fon
to |t ] t tbs tos
107 ViH— 4 3 High-Z wqn High-Z weopn High-Z
T IR (T, S --9--& S ety S SR
tFRs| |tFRH tres| |treH tres| | TFon tres| | troH

ViH— 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. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482234, 482235

(Refresh cycle)

uPD482234-60 uPD482234-70
Parameter Symbol uPD482235-60 uPD482235-70 Unit | Conditions

MIN. MAX. MIN. MAX.

Refresh period tREF 8 8 ms

RAS high to CAS low precharge time trRPc 10 10 ns

C_ASs_etup time tcsr 0 0 ns

(for CAS before RAS refresh cycle)

CAS hold time tcHR 10 10 ns

(for CAS before RAS refresh cycle)

OE to RAS inactive setup time toEs 0 0 ns

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

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

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

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

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

(2) Split write data transfer cycle: Period from the rising edge of the SC specifying tsrs to that
of the SC specifying tsbHr (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 split read 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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NEC 1PD482234, 482235

RAS Only Refresh Cycle

trc
tras ) trP

ViH— Y

\ it X

tcrr

|<—>
CAS (Input) \\//':: 7 X f f

RAS (Input)

trrPc

Address (Input) \\//'I*L‘ _ XXXX ROW
5o wew) V1= [/ ALEEEAEARARARARARARARARARARANARAN

osemen 7 NN\ LI T

Remarks 1. m/mf . Don’t care

2. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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NEC 1PD482234, 482235

CAS Before RAS Refresh Cycle (Optional Reset)

tre
tras | trP
RAS (Input) \\//':: JS( le ; \
trPc
_ fosr tcHR |
CAS (Input) \\//':: \‘ J/
Y(\;%ttoo \|N077/ (Output) \\//Z': : -------------------- F=mm———— _H_ig_h:Z_ """"""""""""""""""""
trRs tFRH
osr tnpu '~ \NNN\N\Y LI
tsrs tsRH
SC (Input) \\’/':: / \

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

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

1PD482234, 482235

CAS Before RAS Refresh Cycle (STOP Register Set)

RAS (Input)

CAS (Input)

Address (Input)

tre

tras | trP

i —

trrPc
 tcsr tcHr |
ViH— \L J/
ViL—

Vin— y
ViL— L

tasr trRAH

e e 3~ \NANNANY LI

WO to W7/

100 1o 107 (OUtPUD)

DSF (Input)

SC (Input)

Remarks 1.
2.

v 1T ANELALEARARRIRRRRRRARAANY

tsRH
ViH—
ViL—

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

11PD482234, 482235

CAS Before RAS Refresh Cycle (No Reset)

IH— X

RAS (Input) \\//”_ _

tcsr

tre

tras | tre

tcHR

CAS (input) \i"~ \

—

wewe o V= /////1/] AATALAARARRARARRRRARAANY

- A
DSF (Input) v — ///////)]

Remarks 1. Address, [F/(TE . Don’t care

X

ALALAARARRARARRRRARANANY

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

1PD482234, 482235

Hidden Refresh Cycle (uPD482234)

tre tre
tras trp tras trP
V- 3 F 2 X
RAS (Input) v, _ Sr 7 ST 72 \
tcrp
tomp treo trRsH toss tcHR tcpn
— Vi — b f 3
CAS (Input) , _ j Sr 72 \
traD trRAL
tasr | ftRaH tasc tcan
Vi - ROW | " coL
Address (Input) ViL— J i .
tres tweH
WBIWE (nput) .~ i AN
wewE it i~ /// [/ [] \_ 4
twpz
tons | | toHH twez
toes
R — r A '
DT/OE (Input) \\//':_ { { / \\\\\\\_ /
1Rac torF
taa
tcac toez
toea
WO to W7/ VoH — High-Z s N\ High-Z
10010 07 (OUIPUE) yjo _ === =====fEemsm =S emmem—so—soen o { L DATA OUT 72. ..........
tFrs tFRH | tFrs tFRH
ViH— p
tsrs tsRH
ViH—
SC (Input) Vi —
Remarks 1. When DSF is high level : Reset select = No Reset

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

. Reset select = Optional Reset

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

11PD482234, 482235

Hidden Refresh Cycle (Extended data output: ;PD482235)

tre tre
tras trp tras trpP
I Vii— 3 F 2 X
RAS (Input) y;, _ L 7 \ 72 \
tcrr
treo tRsH tcHr tcpn
tore I‘_’ tHcas
— Vin — 3 2 3
CAS (Input) , _ j Sr 72 \
traD trRAL
tasr | [tRAH tasc || fcan
ViH— 3 4
Address (Input) ViL— XX>£;W 7@( COL.
tres tweH
o Vi — T X
wewe e v~ /// [/ [] AN
twpz
twez
toHs toHH
toes
- ViH — r X r
DT/OE (Input) ,, _ { { / \\ \\\\\r ] t
OFR
1Ra0 torc
taa
tcac toez
toea
WO to W7/ VoH — High-Z s \ High-Z
100to 07 (OUIPU) ) _ == ======qp====Ssm-smmeomomoeo { r DATA OUT 75. ..........
tFrs tFRH trRs tFRH
ViH— - 3 vVVVVVVVV
osF npuy viZ \ X /W: Reset select XXZXXXXXZ XOOXXXX
tsrs tsRH

ViH—
SC (Input) Vi — / \ / \ 2 \

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

When DSF is low level

. Reset select = Optional Reset

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

1PD482234, 482235

(Register set cycle)

uPD482234-60
uPD482235-60

uPD482234-70
uPD482235-70

Parameter Symbol Unit | Condition
MIN. MAX. MIN. MAX.
RAS high to CAS low precharge time trRPc 10 10 ns
Write command setup time twes 0 0 ns Note
Write command hold time tweH 10 12 ns

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

the cycle.

trwp > trRwp (MIN.), tcwp > tcwp (MIN.), tawp > tawp (MIN.), are conditions for read modify write cycle to be
set. The data of the selected address is output to Dour.
If any of the above conditions are not met, pin W/IO will become undefined.
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NEC

11PD482234, 482235

Register Set Cycle (Early Write)

tre

tras | trp
%(Input) \\//IIT: \( 7} ) \
tosn tcrp
fcrp treD trRsH tcpn
tcas, tHoas Note 1
CAS (Input) \\//II': B / i \( JZl !\_
tisi traH
ViH— 4 h
Address (Input) Vil — m ROW Note 2
twes | |tweH
twes tW:on
WBWE (e V.= /// AN LI
toHs | | toHH
oo (new) Vi /// AFLEENERARERARRRRRRRRRRRRRRRRANY
tos toH .
B (o XRRXXXRRRNNNR
trrs | | tFRH trcs tFcH )
DSF (Input) \\/,': - ZZ/L i Resister select "X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X

Notes 1. tcas for the uPD482234
tHcas 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
2. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.

. Register select = Write Mask Register Select
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NEC 1PD482234, 482235

Register Set Cycle (Late Write)

tre

tras | trP
RAS (Input) \\/;: : \( 7} !\
tosh tcrpP
tcrp troD trsH teen
tcas, tHoas Note
CAS (Input) Vi - i \ Zt )
P ViL— / X 7 \—
tiSi! tRaH
ViH— / N
twes tweH tros tRW;CWL l
twp
WenE ) v~ [/ f \/ N LTI
toHs toen
ToE e V.= /1] LARARARRRRRRRARARANY
tos toH
oo ey~ XXCOOOXXXXN oaman XARXIXRAXHAXA
tFRs tFRH tros tron

OKIRIRKIKIIIAXX

DSF (Input) /" _ // / !\XX Resister select "X X‘X‘X‘X‘X‘X

Notes 1. tcas for the uPD482234
tHcas 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. Becausethe serial access portoperates independently of the random access port, there is no need
to control the SC, SE, SIO pins in this cycle.
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NEC

11PD482234, 482235

(Data transfer cycle)

1PD482234-60 uPD482234-70
Parameter Symbol 4PD482235-60 4PD482235-70 Unit | Conditions
MIN. MAX. MIN. MAX.

Serial clock cycle time tscc 18 22 ns
Serial output access time from SC tsca 15 17 ns
Propagation delay time trD 20 20 ns
from SC to QSF
Propagation delay time traD 80 95 ns
from RAS to QSF
Propagation delay time tcap 60 65 ns
from CAS to QSF
Propagation delay time tbap 30 30 ns
from DT/OE to QSF
Propagation delay time tbar 40 40 ns
from RAS high to QSF
Serial input enable time from RAS tszH 20 20 ns
SC precharge time tscL 5 5 ns
SC pulse width tscH 5 5 ns
DT high pulse width toTe 20 20 ns
DT low setup time toLs 0 0 ns
Serial output hold time after SC high tsoH 3 5 ns
Serial data in setup time tsis 0 0 ns
Serial data in hold time tsiH 10 10 ns
SC setup time from RAS tsRrs 10 10 ns |[Notes1,2,3
DT low hold time after RAS low tROH 55 65 ns |Note 4
DT low hold time after RAS low tRDHS 10 25 ns |Note 4
DT low hold time after CAS low tcoH 15 20 ns |Note 4
DT low hold time after address tabp 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 tspbHR 40 45 ns |Notes 2, 4
SC high to CAS low tssc 10 10 ns |Notes 2,3, 4
SC high to DT high tsob 0 0 ns |Note 4
DT high to RAS high delay time toTR 0 0 ns |Note 4
Serial input disable time from SC tsiz 0 0 ns
Serial output disable time from RAS tsrz 0 0 ns
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NEC

1PD482234, 482235

Notes 1.

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

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

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

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

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

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

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

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

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 split read 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 : troH, tcoH, tADD, tDTR
+ For SC inputs : tsop, tsbH
(2) Self control: Satisfy the following specification.
- For DT/OE edge inputs : troHs
+ For SC inputs . tssc, tsbHR
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NEC 1PD482234, 482235

Read Data Transfer Cycle (SC Active)

tre
tras | trP

ViH— \ } 3

RAS (Input) Vil — \ p \

tesH tcrr
tcrp treD tRsH tcPN
tcas, tHoas Note

_ Vi
CAS (Input) "~ / X }/ \
tasc

Address (Input) \\’/':: XXXX ROW $<X>(: coL. ;m)
WEWE (nput ‘ ANEAAALARARARAARARARRARARRRRARANY

tcoH
tapD toTR

toLs tRDH toTP

tcan

ViH—

DT/OE (Input) vi_

WO to W7/ Von — High-Z
0010 107 (OUPUY g === m e e e e o e

) tFrs tFRH .

s 0= SN /7T7TTTTTTTTTTTTTTTTTTITTTTTTTT

ViH—

S_E(Input) Vi — L

tscc tsop tsoH

Vi — tscL
SC (Input) "~ \ / e ’\ ) Y \ ]
|
tsca | tsca | tsca |
tsoH
SI00 to 107 (Output) YOH ~ n-2 n-1 7 n m
PY VoL - 7

New data output start

trD toap

VoH — 4 4
QSF (Output) VoL — >§ Xr

Note tcas for the uPD482234
tHcas for the uPD482235
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NEC 1PD482234, 482235

Read Data Transfer Cycle (SC Inactive)

tre
tras trP
ViH— \ / p
RAS (Input) v \( ;/ \
tcsH tcrp
tcrp treo tRsH topn
tcas, tHoas Note
ViH— 4 ! s Y
CAS (Input) "'~ / N }/ \
tasr| | tRaH | tasc tcan

pasoss oo Y2~ XXX rom XX oo HXXXXKIXXKXXKCXNK

SR /Z2B TN TIRELRERELRERRARRRRARRRRARANY

toLs tRDHS torp
DT/OE (Input) V'“ K‘\( ,Z l )\\\\\\\\\\\\\\\\\\
\Ig%tt%\l,\g?/ (Output) \\//ZT : --------- == mmm——— H'I gh_—% o e I e

) tFrs tFRH .

s - N /77777777 TTTTTTTITITITTTTITITIT]

v tsDbHR
SE (Input) V'” L
toap
trap
tssc tcap
tscL tscH tscL tscH
4 \
SC (Input) \\//IH \ _Z \ Fixed at either a low or high level \_‘ 72 \

tsca tsca

- /
- N

New data output start

trD toar

'A '
QSF (Output) ‘\’/O“ )g‘ )(t

Note tcas for the uPD482234
tHcas for the uPD482235
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NEC

11PD482234, 482235

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

tre

- \

Vin — \

RAS (Input) Vil —

tras

trP

tcrp

tcrr

treo

trRsH

tcas, tHoas Note

tcpn

CAS (Input) Vv

Address (Input)

W_B/Vﬁ(lnput)

NARARAAN

troHS toTe

DT/OE (Input) v

WO to W7 VoH —

(Output)

100 to 107 VoL —
tFRs
DSF (Input) \\’/':: \ \ \‘

LT

— ViH — tspHR
SE (Input) VL - L
tbab
trab
tssc tcap
| tsoL tscH tscL tscH |
Vin — ¢ b ) ) )
SC (Input) ViL — /] \ Fixed at either a low or high level \‘ ’Z
| tsis tsiH | tsiz
Vin —
(Input) " _ DATAIN
SIO0
to
SIO7
Von —
(Output) VoL— ~TTTmmmmmmmmemmmmmmmmmmm e e e o e o e
trp tbar New data output start

QSF (Output) ‘\’/2*1:

Note tcas for the uPD482234
tHcas for the uPD482235
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NEC

1PD482234, 482235

Split Read Data Tran

RAS (Input) Vil —

CAS (Input) 11"~

Address (Input) \\//'::

WB/WE (Input) /"~
DT/OE (Input) V"~
WO to W7/ Vo —
100to 107 (OUPUD g _
DSF (Input) V" —
SE (Input) \\//'::
SC(Input) \~
(Input) \\//|::
SI00
to
slo7
Vo —

(Output) VoL —

QSF (Output) V"~

sfer Cycle
tre
tras trP
ViH— \ y
i /
tosH
tcrp treo tRsH
tcas, tHoas Note 1
4 \
/ tcpn \‘ )/

tasr trRAH | | tasc tcan |

777

toLs

tROHS

AARARANY

|11 ELLARRARRRRRRRRRRRANY

AN

[//////

[T T

AARARANY

LA1A1111LARRARRRRARRRRRRANY

L
tssc tsDbHR
tsce Note 2
tscH tscL tscH tscL tscH tscL _, tscH tscL
A BS L_AS A AS A AS ZL_\_
7
tsis tsiH tsis tsH tsis tsiH tsis tsiH tsis tsiH
¢ DATA IN DATA IN DATA IN DATA IN DATA IN
tsca tsca tsca tsca
tsoH tsoH tsoH tsoH tsoH
/ / / /
DATA OUT ' DATA OUT ' DATA OUT ' DATA OUT Y DATA OUT
trD trD

4

X

N

A

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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Write Data Transfer Cycle

RAS (Input)

CAS (Input)

Address (Input)

WB/WE (Input)

DT/OE (Input)

WO to W7/
100 10 107 {MPUt)

DSF (Input)

S_E(Input)

SC (Input)

SIO0
to (Input)
SI07

ViH—
ViL—

tre

trP

tRsH

tcas, tHoas Note

e /

viz OXOKXX MROV; {“@(' - COL-tCAH RAKKXKXKXKXKXRXIXKXXX
Vi W(M% tWBH////// LI
v W(m tRDHS////// [T

ViH—
ViL—

\
} 7

XXXKROKXXAX

tFRH

ViH—
ViL—

11/

(/11111717

i

ViH—
vi- L

tspHR

tcap

trab

ViH—
ViL—

tscL

Fixed at either a low or high level

/

/

ViH—
ViL—

XX

tsis tsiH
: DATA IN L

VoH —

QSF (Output) VoL —

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

tre
tras trP
RAS (Input) V':_ \‘ ;/ \
tcrp tcsH
treo tRsH
tcas, tHoas Note
—_— — y N
CAS (Input) V1"~ 7 torn N }/
tasr traH | tasc tcan

Address (Input) "~ {XXXX ROW $<X>(: coL. | ‘X‘X‘X‘

YXKXOXKIXIXXXX

wewewon = N\NN || /7177117171111 7T

ovoswen 1= N\NN || /7111711117711

ws || twH
it |
WO to W7/ ViH— /
ooty (o 22 XOOOCK s XXKXXXKIXAXXX

tFRs tFRH

ssewen 02 NN\ || /7711111177177

SE (Input) \\//': : L
tspHR
tcap
tsrs trap
tscL | _tscH tscL tscH_,
- 4 \
SC (Input) \\//': _ \ / \ Fixed at either a low or high level \_\ /
- High-Z f
e T — (KRR KX RRIXK e
Vi - tsrz \
SI00 :
to SCA
sS|07 tsoH
_ / y High-Z
(Output) Y DATA OUT DATAOUT  Prmmmmmmm e m e e e
VoL — A 7
tro
- 7
QSF (Output) ‘\’/‘;*2 - >§‘ >§

Note tcas for the uPD482234
tHcas for the uPD482235
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Split Write Data Transfer Cycle

tre

N Vi — \ —  \
RAS (Input) V': B \‘ )/ \
tcrp tcsH
treo tRsH
tcas, tHoas Note 1
AG ViH— 4 X /
CAS (Input) Vil — / tepn \( J

Accress (npu) V1~ XXXXKIRIXIIKXKIXIXXXX
wwewen 0= \\\\ || L/////1/1TTT 71T/

VoH —

oweewen 2 N\\N | S///11TTTTT 11T
tws twH
ity e V2 XXXX KXOOOKXXXKKXKXKIXKIXKXKIXKX XXX
trRs tFRH
S RA//Z2N B\ NIN11TINEL1ERRLRERRRRRRRRRRANY
SE (Input) \\//':: L
Note 2
tsrs tspHR
tsce
tscH_, . tsoL tscH tscL tscH . tscL tscH tscL
SC (input) V1"~ I_LZ \ / / Z{_\_
tsis tsH tsis tsn _lsis tsn _tsis tsn tsis tsn
(Input) \\//':: DATA IN m DATAIN m DATA IN m DATA IN m DATA IN m
sloo tsca tsca tsca tsca
to | | | |
SI07 tson tsoH | Ison | Ison tson
(Output) \\//Z': : DATA OUT DATA (;Fm DATA OUT m DATAOUT m DATA (ﬂw
_tP_D_I
A

QSF (Output) VoL —
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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)

1PD482234-60 uPD482234-70
Parameter Symbol 1PD482235-60 uPD482235-70 Unit | Condition

MIN. MAX. MIN. MAX.

Serial clock cycle time tscc 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 tPD 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 tsEH 10 10 ns

Serial data in setup time tsis 0 0 ns

Serial data in hold time tsiH 10 10 ns

Serial output hold time after SC high tsoH 3 5 ns

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

SE low to serial output setup delay tsoo 3 5 ns

time

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

ViH—

SE (Input) Vil —

SC (input) V"~

SIo0 Vo —
to (Output) V?)T—
SIo7

Vo —

QSF (Output) VoL —

W

_/

| teer tsee .
N h‘ tsez
tsce tscc Note 1 tsco Note 2
tsch tscL tscH tscL tsch tscL
s Z Z s

tsea tsca tsca

t_SE’ tson tson

High-Z £l /{ |Lastaddress 3E> >< < ZL Starting address 3E> >< < ZL DATA 3%_ .
AN\ DATA OUT 7 K DATAOUT 4 k. OUT 4
trD

v

dl

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) /"~

ViH—

S_E(Input) Vil —

SI00 Vo —

to (Input) _
slo7 Vo

QSF (Output) "~

tscc tscc Note 1 tscc Note 2
tscH o tscL tscH L tscL tscH o IscL
2 A
tses| |tseH tses LS_EH" tses| |tseH tses| |tseH
/| N\

tsis| | tsiv tsis| | tsH tsis| | tsH

VVVVVV VVVVVVV La.stau:lcl'ess3 ing address|y

XXX DA

trD

X

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

Remark Because the random access port operates independently of the serial access port, there is no need
to control the RAS, CAS, Address, WB/WE, DT/E, WI/O, DSF pins in this cycle.
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5. Package Drawings

40 PIN PLASTIC SOJ (400 mil)

40 21
OOOOOOOOOnnOnnrmrim

N N NN NN NN )N N N —
1 20

F .
5
| |
( D
O T
1 l*l*1*1!l!l!l!l!l!l!Jl!l!l!l!l!l!l!l!l!l |
A0 WU U U y_U. HRNNNE 4 ! N
T - T
K p
M
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 02 +0.008
its true position (T.P.) at maximum material condition. B 26.29 535 1.03525 014
o} 10.16 0.400
D 11.18x0.2 0.440+0.008
+0.006
E 1.08+0.15 0.04378-000
F 0.7 0.028
G 3.5£0.2 0.138+£0.008
+0.009
H 2.420.2 0.09473-393
| 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 0.0‘16_0_005
N 0.12 0.005
P 9.40£0.20 0.370+0.008
Q 0.15 0.006
T R0.85 R0.033
+0.10 +0.004
U 0.20t3-0¢8 0.008%3:305

PA0LE-400A-2
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44 PIN PLASTIC TSOP(II) (400 mil)

44 23
HHHHHHHHHH | HHHAHHHHHAHEA
detail of lead end
A w
_l’_
L/ o\
A
L o
obbobobbbbobdd | booodHBHER
1 22
A
H
| | J
| |
Ot I_-i:_-:a-l.l_l.l-l.l.l.l_l.l_l.l [ogy g = m = e g = e e g ey e e e e -,— ————————— 4 - === ==
LC B :
D
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.) 0.031 (T.P.)
D 0.32+9:98 0.013+0.003
E 0.1%0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76+0.2 0.463+0.008
[ 10.16£0.1 0.400+0.004
J 0.840.2 0.031+9:888
K 014573028 0.006+0.001
L 0.540.1 0.020+3-994
M 0.13 0.005
N 0.10 0.004
0+7° 0+7°
P 3t 3t
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

pPD482234LE-xx : 40-pin plastic SOJ (400 mil)
pPD482235LE-xx : 40-pin plastic SOJ (400 mil)
pPD482234G5-xx : 44-pin plastic TSOP (Il) (400 mil)
pPD482235G5-xx : 44-pin plastic TSOP (Il) (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 e
D482235
X X X X[]X X X X

\'4
Lot number
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