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FUJITSU

MB818253-70/-80

2097,152 Bits (262,144 x 8 Bits) Multi-port CMOS Dynamic RAM

The Fujitsu MB818253 is a fully decoded dual port CMOS Dynamic RAM (DRAM) 256K
words by 8 bits random access parallel port and 512 words by 8 bits Static RAM (SRAM)
serial access memory (SAM) port. The MB818253 is ideally suited for mainframes, video
imaging equipment, and other memory applications where very low power dissipation
and high bandwidth are basic requirements of the design. Multiplexed row and column
address inputs permit the MB818253 to be housed in 400mil wide 40-pin SOJ, 475mil
height 40-pin Shrink ZIP and 400mil wide 44-pin TSOP. Pinouts conform to the JEDEC
approved pinout. The MB818253 features a write per bit operation whereby the usercan
inhibit writing to particular bits and a split transfer operation whereby the user can
design serial access timing easily and programmable stop operation suitable for tile

mapping.
Parameter MB818253-70 MB818253-80

DRAM Access Time 70ns max. 80ns max.
SAM Access Time 20ns max. 25ns max.
DRAM Cycle Time 125ns min. 140ns min
SAM Cycle Time 20ns min. 25ns min.

DRAM: Active

SAM: Standby 605mW max. 550mW max.
Power DRAM: Standby
Dissipation | SAM: Active 440mW max. 358mW max.

DRAM: Standby

SAM: Standby 16.5mW max.

e Same pinout as MB818251 with enhanced (es) features
e 2MB Dynamic Random Access Memory (DRAM)

512 x 512 x 8 bit array (256K x 8 bit)

multiplexed Selective write per bit mask input through RAM port I/O pins

512 refresh cycles every 8 msec.
Automatic CAS-before-RAS refresh

Flash Write (same bit, entire row) function
Fast Page mode

¢ 4KB Independent serial access memory (SAM)
512 x 8 bit Static Random Access Memory (SRAM) array

Split option: read from 128 x 8 half, write to other

Addressable Start sequential /O function
Boundary sequential wrap-around

se Programmable Stop sequential I/O function
e  Bidirectional synchronous transfers between DRAM and SRAM array
One DRAM row (512 x 8) to/from SAM start address
Split option: Read from 128 x 8 half, write to other

Standard JEDEC pinout

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Plastic SOJ
(LCC—40P-M0O1)

Plastic ZIP
(ZIP—40P-MO02)

Plastic TSOP

{normal bend leads)
(FPT-44P-M07)

Plastic TSOP
(reverse bend leads)
(FPT—44P-M08)

Parameter Symbol Value Unit
Voltage at any pin relative to VSS VIN, VoUuT -1t0+7 Vv
Voltage of Vcc supply relative to VSS \ele -1to +7 \
Power Dissipation PD 2.0 W
Short circuit Output Current louTt 50 mA
Storage Temperature TSTG -55 to +125 °C

Package and Ordering Information

—~ 40-pin plastic (400 mil) SOJ,
order as MB818253-xxPJ

— 40-pin plastic (475 mil H) S-ZIP,
order as MB818253-xxPZS

—~ 44-pin plastic (400 mil) TSOP
with normal bend leads,
order as MB818253-xxPFTN

~ 44-pin plastic (400 mil) TSOP
with reverse bend leads,
order as MB818253-xxPFTR

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

©1993 by FUJITSU LIMITED and Fujitsu Microelectronics, inc.

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric ‘ields.
Howevaer, it is advised that normal precautions be taken to
avoid application of any voltage higher than maximum rated
voltages to this high impedance circuit.
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Fig. 1 — MB818253 Multi-port DYNAMIC RAM - BLOCK DIAGRAM
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MB818253-80
40-Pin ZIP:
(TOP VIEW)
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W4/104 SE SI06 SI00 DT/OE Wa/o3 A8 A4 A1 CAS
VET W07 SI05 sC 8103 W2/02 RAS AS A2 vsS
W5/105 VsS$ SI07 SI01 W0/100 VSs A7 A3 A0 N.C.
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(TOP VIEW) (TOP VIEW)
» <Normal Bend : FPT—44P~-M07>
vee g « 40 |1 vss vec 01 0 44 13 vss
scg|- 39 4 si07 scx}2 % 43’0 si07
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sio1 O i a7 g 2:22 s101 ] 4 1pinindex Hy Gos
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si02 (I 5 3511 sio4 ey == ] 39 | SE
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Pin Number Symbol Paramet Mode
arameter
S0J y
25,24, 23, 22 .
19, 18, 17, 16, 15 AOto A8 Address inputs. Input
14 RAS Row address strobe. Input
27 CAS Column address strobe. Input
2 SC Serial Access Memory Strobe Input
7 DT/OE Data transfer/Output Enable Input
13 WB/WE Write-Per-Bit / Write Enable input
%19'3120'3;1 WO/I00 to W7/107 Write-Per-Bit Data / Random Data Input/Output 1o
29 DSF Special Function Input
35 SE Serial Port Enable Input
3456 SI00 to SI07 Serial Data Input/Output 1o
36, 37, 38, 39 p p
26 QSF Special flag Output
1,20 VCC Supply Voltage +5V -
40, 30, 21, 12 VSS Circuit ground. -
28 N.C. No connection. -
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DESCRIPTION

This description covers the three operations of the MB818253: DRAM Operation, Serial Access Operation, and Transfer
Operation.

DRAM OPERATION
RAS:

This pin is used to strobe the nine row address inputs (A0 to A8) with its low-going transition and to provide the timing that
determines the first function (DT, WB,WO0 to W7) of the dual-function pins (D1/0E, WB/WE, W0/100 to W7/107). A certain time
after this timing, these pins play the role of their second function {OE, WE, 100 to 107). When RAS is high, the DRAM is placed
in a standby state, resulting in greatly reduced power consumption.

CAS:
This pin is used to strobe the nine column address inputs (AO to A8) with its low-going transition, as well as to control the output
impedance of the DRAM port (100 to 107).

WB/WE :

This pin functions as WB (mask mode enable) at the low-going transition of HAS, and as WE (write enable) after that transition.
IfFWB is low at the falling edge of HAS, write-per-bit mode is enabled. In this case, particular bits can be inhibited from write as
specified by WG to W7 in case of new mask. If WBis high, normal read/write mode is entered. The DRAM portis set for the read
or write mode by WE. Read mode is selected when WE is high; write mode is selected when WE is low. No data can be input
during read mode. Even when OEis low, if WE goes low before CASdoes, the data input/output pins are placedin a write cycle
executable state (high-impedance state).

DT/CE :

This pin functions as data transfer (BT) enable at the falling edge of BAS and then as output enable (OF). DT ="L” at the falling
edge ofRAS enables data transfer between DRAM and SAN;DT="H" enables DRAM operation that is independent of the
serial port. In this mote, OE may be used to control the output impedance of the DRAM port.

DSF :

This pin functions as a special function input pin at the falling edges ofRAS and€AS. When DSF ="H” at the falling edge of
TAS, it enables flash write or split read/write transfer or register read/load operation, depending on the input conditions of
BY/OE and WBAVE. When DSF ="L" atthe falling edge of &S -and DSF ="H" at the falling edge of €AS; it enables block write
operation. For normal read/write or transfer operation, DSF should be set "L” at the falling edge of RAS.

Address Inputs (A0 to A8) :

The MB818253 requires a total of 18 binary inputs to select the desired cell from its 262,144 x 8 storage cells. First, 9-bit row
addresses are set to address input pins AO-A8 and the row address strobe (RAS) is pulled low, causing the row address
information to be latched into the internal circuit. Then, 9-bit column addresses are added to address input pins AO-A8 and the
column address strobe (6A8) is pulled low, causing the column address information to be internally latched. All address inputs
must be valid before RAS goes low. GAS is internally controlied (gated) by the RAS signal, so that 84§ can be input
immediately after the designated row address hold time (tRAH).

WO0/100 to W7/107 :

These pins function as mask data (W0 to W7) at the low-going transition of RAS and then as data input/output pins (I00 to 107).
During Write-Per-Bit mode for new mask, write operation is enabled for any of the W0-W?7 pins that are high at the falling edge of
RAS, andis disabled and the internal data retained for pins which are low. When old mask mode, writes to memory cells can be
inhibited by data of mask register.

Data Inputs (100 to 107) :

Information on the data input pins is written to the internal logic of the MB818253 only when the device is set to the write or
read/write cycle. The data input register is strobed by the falling edge of WE or CAS whichever occurs later. 1f WE goes low
(write mode) before CAS falls in a write cycle, for example, the data input is strobed by TAS and the setup and hold times are
regulated from the low-going transition of CAS. Conversely, if WE goes low after the fall of TAS, as in the case of a read- write
cycle, the data input is strobed by the falling edge of WE and the setup and hold times are regulated from the low-going
transition of WE. In the read-write or read-modify-write cycle, the output buffer must be placed in a high-impedance state (by
forcing OE high) before adding data to the input/output lines.
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Data Outputs (100 to 107) :

The MB818253 output buffer is three-state TTL compatible with a fan-out of two standard TTL loads. Data output has the same
polarity as data input. Outputs are kept in high-impedance state until both TAS and DE go low. In the read cycle, the output
becomes valid after timing requirements tRAC, tAA, tCAC, and tOEA are met. The output retains its state as long as CAS and OF
are both low. When either CAS or OE goes high, outputs are put into a high-impedance state. In the early write cycle, outputs
are always in a high-impedance state. In the read-write and read-modify-write cycles, the output operates in the same way asin
the read cycle.

Output Controf :

The MB818253 is controlled of its output by the output enable [OE) signal. When OF is high, outputs are kept in the
high-impedance state; output is enabled wheTOE is low. Output is controlled by a combination oT CASand OE. In the read
cycle, outputs are in a high-impedance state when®&ither CAS or OE goes high.

Read Cycle :

Read operation begins when both RAS and TAS are set low. When RAS goes low, the row address information is internally
latched, and is followed by the falling edge of CTAS. However, WE must be returned high before TAS can be asserted. (WE must
be held high until either RAS or CAS goes high.) The column address information is internally latched when goes low. The
output information on |0 pins is retained until TAS or OF goes high (regardless of whetherRAS is high or low).

Note : Because the access time is determined by one of the timing parameters tRAC, tCAC, tAA, or tOEA, TAS must
be set low within tRCD (max.) and, at the same time, the column address must be valid within tRAD

Write Cycle :

The write cycle begins with the low-going transition of WE, after setting both of RAS and CAS ow. When RAS goes low, the row
address information is internally latched. When the setup and hold time requirements relative to CAS are met, WE initiates an
early write cycle operation with outputs placed in the high-impedance state. In the delayed write or read- modify-write cycle, WE
goes low after CAS. When CAS goes low, the column address information is internally latched. When a write operation beings,
the input data is latched into the internal logic by the falling edge of CAS or WE whichever occurs last.

For all write operations to be executed without failure, the timing requirements of tRAL, tCAL, tRWL, and tCWL must be met.

Read-modify-write Cycle :

The read-modify-write cycles holdWE high wheri CAS goes low to complete the read cycle and then forces WE low to initiate a
write operation within the same cycle. In this cycle, the new data is correctly written back to the read address, provided that the
input delay time from OE and the setup and hold time requirements relative to WE are met.

Fast Page Mode Read Cycle :

The fast page-mode read cycle can be initiated after the normal read or write cycle is completed. In this mode, the read
operation is controlled by CAS, with RAS keptlow and WE held high. The column address information is latched on the falling
edge of CAS, and valid data is output to the 10 pins. Column address latch and data output are disabled by the rising edge of
CAS. Any of the 512 x 8 bits data sent to the sense amp can be read at random by changing the column addresses.

Note : Since refresh operationin the fast page-mode read cycle is not supported, the refresh time requirement must
be met and the RAS timing must be fully considered to be in a normal read mode.

Fast Page Mode Write Cycle :

The fast page-mode write cycle can be initiated after the normal read or write cycle is completed. In this mode, the write
operation is coftrolled by CAS, affer pulling WETow while RAS is kept Jow. The column address information is latched on the
Taling edge of CAS and valid data is input to the IO pins. When a write operation begins, the input data is internally latched by the
Talling edge of CAS or WE whichever occurs last. (Whén executing CAS-controlled wrile Gperation, WE can be fixed low during
consecutive fast page-mode write cycles.) Data can be written to any of the 512 x 8 bit cells sent to the sense amp at random by
changing the column addresses.

Note : Since refresh operation in the fast page-mode write cycle is not supported, the refresh time requirement
must be met affe RAS timing must be fully considered to be in a normal write mode.

a1
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Fast Page Mode Read-modify-write Cycle :
The read-modify-write operation can be executed the same way in the fast page-mode cycle as in the normal cycle: set WE low
after valid data is output by a fast page-mode read operation.

Note : The three modes of operation described above — read, write, and read-modify-write cycles — can be used in
any desired combination in the fast page mode as in normal mode.

Refresh Cycle :

Since the MB818253 uses dynamic memory cells, it requires that memory contents at each of the 512 bits (AO to A8) of row
addresses be refreshed every 8.2 ms (maximum). The following describes how memory cells are refreshed.

For example, when access is made on a row address by the execution of a read, write, or a read-modify-write cycle within the
designated refresh time, the cells connected to the row of the selected cell are automatically refreshed (512 x 8 cells, including
the selected cell in the read mode; the selected cell contains 10 information in the write mode).

The refresh cycle described above is the simplest mode of all cycles. Information in the 512 x 8 cells connected to one row are
amplified by a sense amp and rewritten into the cells. All cells of 262,144 x 8 bits are refreshed by repeating this refresh
operation 512 times. There are three refresh modes used by the MB818253.

1. RAS -only Refresh
In this mode, all cells are refreshed by strobing RAS for each of the 512 bits (A0 to A8) of externally given row addresses.
Since CAS is held high till rising edge of RAS (disabled) in the RAS -only refresh mode, outputs are in a high-impedance
state during this refresh cycle.

2. CAS -before- RAS Refresh
The MB818253 supports a CAS-before-RAS refresh mode which does not require external refresh addresses. In this
refresh mode, the refresh control circuit on the chip is activated when CAS goes low before RAS is forced low with its setup
time (tCSR) satisfied and when refreshes are executed using the internal refresh address counter. In this refresh mode,
therefore, external refresh address circuits can be eliminated.

When a CAS-before-RAS refresh operation is executed, the internal refresh address counter is automatically incremented
for the next CAS-before-RAS refresh cycle.

CAS-before-RAS refresh cycle of MB818253 has also the function of stop address set up (refer to programmable stop) and
of old mask mode set up. There are three modes in detail;

2-1 CAS-before-RAS Refresh (Stop Address Set)
This cycle switches a new mask mode onto an old mask mode as setting up stop address. Setting up the stop address
depends on address signals (AO to A8) in the falling edge of RAS as the following table. The stop address which has
been set up is not valid till the first split transfer will execute.

Level of address in the falling edge of RAS

by CAS-before-RAS cycle Stop address to be set
(Decimal)

AB | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO

Xt 1|1 { 1|11 1] 1| 25551 (Default

X|lo |1 |11 [ 1] 1| 1] 1| 127255 383 511

xloflo |l 1|1 1] 1| 1] 1| 63127 191, 255 319, 383, 447, 511
Xlolo|lo 1|1 1] 1] 1] 3163895127 159, 191,223,255, ..., 511
X]lololo]lo | 1] 1] 1] 1] 1583147,6379,.... , 511
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2-2 CAS-before-RAS Refresh (Option Reset)
This cycle switches an old mask mode onto a new mask mode as resetting stop address to 255 and 511.

2-3 CAS-before-RAS Refresh (Option No-Reset)
This cycle can retain the previous state in the stop register and setting up of a new/old mask mode by the refresh
operation only.

3. Hidden Refresh
Since output data is changed only on falling CAS, the hidden refresh mode makes it possible to refresh other addresses.
This refresh mode also eliminates the need for external refresh address circuits because an internal refresh address
counter is used as in CAS-before-RAS refresh mode.

When a hidden refresh is executed, CAS must be pulled high with the designated timing (tCRP) before a read, write, a
read-modify-write cycle, or a page mode cycle can be executed.

Write-per-bit Mode:

This mode has a function which enable data to be written only to the 10 pin which is designated in the writing operation at RAM
portion. Two modes are featured by means of the write-per-bit function in MB818253. These are "New mask mode” and "Old
mask mode”. The former designates writing lO by each writing cycle, and the later sets up a write |0 in Mask register in advance
whose content controls writing.

Write cycle by New Mask Mode

Write-per-bit mode is designated by WB/WE in falling edge of RAS. When WB/WE ="L", at the falling edge of RAS each 10 is
designated writing by W0 to W7. When Wi ="L", the write operation is inhibited. The old mask mode is changed into the new
mask mode by the TAS-before-RAS refresh (option reset) cycle or by the old mask mode reset cycle.

Write cycle by Old Mask Mode

Itis necessary in advance to set writing IO in mask register by load mask register cycle. When [O ="L", the write operation is
inhibited. After setting mask register, as well as new mask mode, WB/WE which are falling edge of RAS becomewrite-per-bit
mode under the condition "L" level, the content of mask register, write control is executed. After execution of load mask

register cycle, it becomes old mask mode and keeps the previous state till CAS-before-RAS refresh (option reset) cycle or
mask mode reset cycle are executed.

Flash Write Cycle:

In this cycle, data is collectively written to one row of memory cells (512 x 8 bits) specified by the row address. The contents of
data thus written is determined by the color register data. If the i'th bit (i=010 7) is "H", for example, then "H" is written to all cells
of the partial row (512 bits) that corresponds to 10i. Furthermore, the write-per-bit function is enabled by the input level of
WO0-W?7 at the low-going transition of RAS, making it possible to control an executing orinhibiting flash write operation. If Wj(j=0
to 7} is "L" at the falling edge of RAS, for example, then a write to the partial row that corresponds to 10j is disabled.

The color register data can be written into all DRAM cells by repeating this flash write cycle 512 times, providing a convenient
way to clear the display screen.
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Block Write Cycle :

The block write operation is entered when DSF is high, at the low-going transition of CAS during a normal write cycle. In a block
write cycle, data is collectively written to a selected block of four contiguous columns (4x8 bits) within the row specified by the
row address. Column addresses AO and A1 at the falling edge of CAS are ignored.

The contents of data thus written is determined by the color register data. If the i’th bit (i=0 to 7) is "H”, for example, then "H" is
written to all cells in the selected block that corresponds to 10i.

The write-per-bit function is also enabled the same as it is in a normal write cycle. Similarly, selection or non-selection within a
selected block (4 bits) can be controlled by the input level of I00-103 at the falling edge of CAS or WE whichever occurs last. If 10i
(i=0to 3) is high, for example, the function is selected (data written). If Qi is low, the function is not selected (not written) and the
previous data is retained. 100 corresponds to column addresses in the block A0 ="L", A1 ="L". Similarly, |O1 corresponds to AO
="H”, A1="L"; 102 corresponds to A0 ="L", A1 ="H"; and 103 corresponds to A0 ="H", A1 ="H". Data 104-107 are ignored.

The block write operation can be used in combination with a fast page-mode cycle.

Load Register / Register Read cycle :

This cycle reads and writes data to and from the color registers and mask register. The color register data is used as write data
during flash write or block write cycles. And the mask register data is used as the mask data during old mask mode. The
selection of the color register and the mask register depends on the state of DSF pin in the falling edge of CAS. When DSF ="H”,
the color register is selected and when DSF ="L", the mask register is selected.

Note: Cells corresponding to the row address at the low-going transition of RAS are refreshed simultaneously with
read/write operations to the color registers in this cycle.

SERIAL ACCESS OPERATION

The MB818253 incorporates 512 words by 8 bits of serial access memory (SAM) that corresponds to its 256K words by 8 bits of
memory cell array. This SAM architecture enables data read/write operations at high speed.

Although data is input and output via common I/O pins (SIO0 to SI07), read/write control is applied during transfer mode. That
is, the port is set for output after a read transfer cycle (DRAM to SAM transfer), thus providing output data onto the bus. Aftera
write transfer cycle (SAM to DRAM transfer), the port is set for input which allows data to be written through the SIO0 to SIO7
pins. Serial port operation is controlled by SE(serial port enable) which controls the output impedance in output mode; it controls
write operation in input mode. Serial port operation can be performed asynchronously with the DRAM port.

Serial Access Memory (SAM) Refresh :
Since serial access memory (SAM) is configured with static memory cells, it does not require periodical refreshes.

SC:

This is aserial port control clock, with serial access initiated by its rising edge. Inthe input mode, data on SI0O0 to SIO7 is latched
by the rising edge of SC and written into serial memory. In the output mode, output is obtained tSCA, after the rising edge of the
clock. This output remains valid until new output is obtained by the next SC clock. When the SC clock is input in succession,
memory is accessed at sequentially incremented addresses. If the SC clock is input after the last address of serial memory
(#511) is reached, the access address returns to the first address (#0)

SE:

This pin is used to control the serial port input/output. In the output mode, it functions as an output enable signal, controlling the
outputimpedance. Inthe input mode, it functions as a write control pin with write operation enabled when SE is low and disabled
when 5E is high. Although input and output are both disabled when SE is high, accessed addresses are sequentially
incremented by one as long as SC is input.

SIO0 to SIO7 :

These pins are used for input and output to and from serial memory (SAM). They are switched forinput or output using a transfer
cycle. Once set, the input or output mode is maintained until the next transfer cycle is executed. To write data to SAM via SIO0to
SI07, execute a write transfer cycle. The pins are setforinput, and data is written from SIO0 to SIO7 into SAM on the rising edge
ofthe SC clock. To read data from SAM, execute a read transfer cycle. The pins are set for output, and data is read from SAM via
S100 to SI07 synchronously with the SC clock.
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QSF :
This pin is used for output. In a split SAM mode, the state of QSF shows which SAM has the pointer, upper or lower. The
following chart shows the relationship between accessing SAM, QSF output, and the SAM to be transferred by split transfer.

Accessing SAM QSF Output SAM To Be Transferred by Split Transfer
Lower SAM L Upper SAM (256-511)
Upper SAM (256-511) H Lower SAM (0-255)

The QSF output goes from "L” to "H” by accessing the last address (255) in lower SAM. The QSF goes from "H” to "L” by
accessing the last address (511) in upper SAM.

TRANSFER OPERATION

The MB818253 allows 512 words x 8 bits of data to be transferred between its one row of memory cell array and SAM,
collectively, in one transfer cycle. Transfer is controlled by DT/OE. The direction of transfer is determined by the status of
WB/WE at the low-going transition of RAS. If WB is high, for example, data is transferred from DRAM to SAM (read transfer). If
WB is low, data is transferred from SAM to DRAM (write transfer). The serial port is simultaneously set for input or output in the
transfer cycle. A split transfer capability is available, allowing you to design serial access timing easily.

DT/OE :
The status of this pin at the low-going transition of RAS determines if a cycle is atransfercycle. It DT is low, the cycle is a transfer
cycle. If DT is high, the cycle is a DRAM/SAM independent operation cycle, i.e., it is not a transfer cycle.

WB/WE :
In a transfer cycle, this pin determines the direction of transfer. If WB is high at the low-going transition of RAS, data can be

transferred from a selected row of DRAM to SAM. [fWB is low at the low-going transition of RAS, data can be transferred from
SAM to a selected row of DRAM.

Memory Refresh During Transfer Mode :

During a transfer mode, DRAM is refreshed as follows:
During a read transfer, data in a selected row address of DRAM is refreshed.
During a write transfer, new data is written from SAM to a selected row address of DRAM. This row address must be
refreshed within 8.2 ms.

Address Input :

During a transfer cycle, address (AO to A8) is input two times, one time at the falling edge of RAS and one time at the falling edge
of CAS. The address (A0 to A8), input at the fall of RAS, specifies a row address (to which data is to be transferred) among the
512 rows of the memory cell array. The address (A0 to A8), input at the low-going transition of CAS, specifies the first address of
serialmemory to be accessed after the completion of the transfer. After a readtransfer, the data (transferred from DRAM to SAM
by SC clockinput) is serially output from one address after another beginning with the one specified by this address. Afterawrite
transfer, the input data is serially written to one address after another beginning with the one specified by this address.

Real-time Read Transfer :

Transfer in a read transfer operation is executed at the high-going transition of DT/OE within this cycle. For SC clock input
before this timing, the contents of SAM (before the transfer) are output. Forthe SC clock input after this timing, the new contents
of SAM (after the read transfer) are output. By applying consecutive SC clocks during a read transfer, the SAM outputs before

and after the read transfer can be obtained in succession. In this case, the SC clock must only be synchronized to the rising
edge of DT /OE.

Write Transfer :
Awrite transfer cycle (SAM to DRAM) is executed in write-per-bit mode, depending on the input level of W0/I00 to W7/107 at the
low-going transition of RAS. If Wj (j = 0 to 7) atthe fall of RAS is "L, for example, a write transfer from SAM to DRAM for |0j is

disabled. If the status of all WO to W7 at the fall of RAS is "L", no data is transferred from SAM to DRAM and only SIO0 to SIO7
are switched for input.
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Split Transfer :

The split transfer allows bidirectional data transfer of SAM that has organizations of 256-word x 8-bit each. When the upper SAM
locations (256 to 511) are accessed (QSF pin out put "H” level.), the contents of lower SAM (0 to 256) are transferred to RAM.
When the lower SAM locations (0 to 256) are accessed (QSF pin output "L” level.}, the contents of upper SAM (256 to 511) are
transferred to RAM. The SAM start address is determined by setting the address bits A0 to A7 and the state of QSF internally.
When QSF ="H", A8 ="L"; and when QSF ="L", A8 = "H". Note that the "end address” and "end address — 1” of SAM, namely
254, 256, 510, 511, can not be set as the initial split-transfer address. Besides, the initial split-transfer address is not effective
until the final address (255 or 511) of the currently accessed SAM is finished. The direction of data, transfer data bits, and
switching of SIO are determined by the transfer mode as listed below. Note that in splittransfer, SIQ is not switched. This means
that the input or output mode of the previous transfer cycle is maintained.

Transfer Mode Direction of Data Transfer Data Bit Switching of SIO
Read Transfer RAM — SAM 512x8 Input — Output
Write Transfer SAM — RAM 512x 8 Output — Intput
Split Read Transfer RAM — SAM 256 x 8
Split Write Transfer SAM — RAM 256 x 8

Programmable Stop :

This function is considered as the extention of the split transfer function. In the split trnsfer, the final address of the upper/lower
SAM s fixed at the address 255 and 511. But programmable stop function enables to set five types of boundary final addresses,
where are by every 16, 32, 64, 128, or 256 address by means of the binary boundary.

Stop address is set by CAS-before-RAS refresh (stop register set), and after that, programmable stop function is effective by the
execution of split transfer cycle. And after boundary final address which is set by the clocking of the serial clock is accessed,
SAM address jumped to a initial address, which is set by the split transfer before the access to the final address, in the oposite
SAM, to upper SAM iffinal address in lower SAM and vice versa. These continuous operation enable one word data in RAM port
to match with the rectangle display area on the screen. It is effective for the application of the tile mapping.

Programmable stop function can be cancelled by the execution mof TAS-before-RAS refresh (option reset) cycle.

Example of Prpgrammable Stop Address

0 64 128 192 255 256 320 384 448 511

_Lj !
.

Start address

After boundary final address is accessed, SAM address jumped to initial address in the oposite SAM.

10
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DESCRIPTION (Continued)
FUNCTIONAL TRUTH TABLE 1 (RAM READ/WRITE)
Falling edge of RAS Falling edge of CAS | WO0A00 to W7/107
A0 | W0/100 A0 |inputat Function
TAS | DT/OE | WB/WE| DSF | to to WB/WE| DSF to or WE | Output
A8 W7107 A8 [falling edge
L X L H STOP X _ _ _ _ High-Z CBR Refresh (Stop Register Set)
L X H H X X - —~ - - High-Z CBR Refresh (Option Non-Reset)
L X X L X X - - - - High-Z CBR Refresh (Option Reset)
H H X L Row X - - - - High-Z | RAS only Refresh
H H—L X L Row X H X Col. High-Z Low-Z Read
L High-Z Early Write (No Mask)
H H H L Row X L Col. D-In .
H—-L Low-Z Delayed Write (No Mask)
—High-Z
1 -
1 L . Early Write (Mask)
H H L L Row — L L Col. D-In High-Z .
H Early Write (No Mask)
*q L " Low-Z Delayed Write (Mask)
H H L L Row —uol L Col. D-In ow-
HT —»High-Z| Delayed Write (No Mask)
x5 L(Col)* Block Write (Col.Mask)
H H H L Row | X X H | Col —| High-Z
A2to A8 H(Col)*3 Block Write (Col.Select)
L™ ' X Block Write (Mask)
Y H YL Row alx H |col L(Col)*3 High-Z | Block Write (Col.Mask)
H A2 to AB -~
H{(Col)*3 Block Write (Col.Select)
L1 Flash Write (Mask)
H H L H Row X X X X High-Z
H 1 Flash Write (No Mask)
Note; H: High Level, L:Lowlevel, X:"H"or"L” Row: Row Add, Col: Col Add, (Col): Col. Select
*1. If WB/WE is low at the falling edge of RAS, a write, a block write, or a flash write operation can be disabled for particular /O (bits)

2.
*3.

depending on the input level of Wi/lOi (write-per-bit function). When Wi/I0i is low, the corresponding bitis masked. When Wi/lOiis high,
the bit is not masked.
In block write mode, two bits of Col addresses A0 and A1 are ignored.
In block write mode, a write operation can be disabled for specific columns within a selected block depending on the input level of
WO/I00-W3/103 at the falling edge of TAS or WE (Column Select function). When this input level is low, the corresponding column is
masked. When this input level is high, the column is selected.

W0/I00 corresponds to CAO ="L", CA1 ="L".

W1/101 corresponds to CAO = "H", CA1 ="L".

W2/102 corresponds to CAQ = "L”, CA1 ="H".

W3/IO3 corresponds to CAO0 ="H", CA1 ="H".

W4/104 to W7/I07 are ignored.

11
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DESCRIPTION (Continued)

FUNCTIONAL TRUTH TABLE 2 (RAM -SAM TRANSFER)

— W0A00
Falling edge of RAS CAS | owrnoz | SI00toSIO?
—1 Function
N A0 |wonoo] A0
CAS | DT/OE | WBAWH DSF to |to to Output Input Output
A8 |wrnor|  As
» LM AP _ Write transfer (MASK)
High-Z | SE control High-Z
" AO-8
H L L L Row [ 1 Write transfer (NO MASK)
H L H L | row | x ot High-Z High-Z | SE control | Read transfer
* LM TAP 2 Split Write transfer (MASK)
H L L H Row High-Z | SE High-Z
g A0-7 'gh SE control 9 Split Write transfer (NO
MASK)
TAP "2 ; . = ;
H L H H Row X AC-7 High-Z High-Z E control |  Split Read transfer
Note; H: High Level, L:Lowlevel, X:"H’or”’L” Row:RowAdd, TAP: TAP ADD. (SAM START ADD.)

*1. Write transfer is enabled when WB/WE is low at the falling edge of RAS. In this case, the write transfer can be disabled for specific
I/0 (bits), depending on the input level of Wi/lOi at the low-going transition of RAS (write- per-bit function). When the input level
is low, the write transfer is masked (data not transferred). When the input level is high, the operation is not masked (data trans-

ferred).

*2 In a split transfer, the initial SAM address A8 is internally set in the QSF state.

FUNCTIONAL TRUTH TABLE 3 (RAM LOAD REGISTER / REGISTER READ) *1

Falling edge of RAS Falling edge of CAS  WO0/100 to W7/107
SR A0 [wonoo] A0 | Inputat - Function
CAS | DT/OE| WB/WE| DSF to |to WB/WE| DSF to CAS or WE| - Output
A8 | W7N107 A8 falling edg
L Load color register
. | ite
H H H H Row X H X gf’llri‘" High-Z early wri
H—L Load color register
_delayed write
H H H H | Row X H H X High-Z Low-Z Color register read
L Load mask register
. early write
H H H H | Row| X L x | Mas High-Z
HoL - Load mask register
delayed write
H H H H Row X H L X High-Z Low-Z Mask register read

Note; H: HighLevel, L:Low Level,

X:"H"or"L” Row: Row Add .

*1. The DRAM port is refreshed simultaneously with the load register/register read operation, according to the row address at

the falling edge of RAS.

12
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Fig. 2- EXAMPLE OF WRITE-PER-BIT OPERATION FOR NEW MASK

‘RAS j& Set write per bit mode
CAS j( Non masked write data pin

WB/WE \ / \ /

DT/DE 2 \

DSF \ /

Wi/Oi _\ / Masked

Wj/IOj / \ / \ Non-masked Write "H"
WK/I0k / \ / Non-masked Write "L"

" or "L

13
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Fig. 3 - EXAMPLE OF REAL TIME READ TRANSFER OPERATION

T 3'( /
| ¥ /

AO to A8 x ROW ADD*XSAM Start ADD. (S0) X
] i

CAS

W ] \ .
SoE T\ H‘
e TN/

i . — —]
_ PN TN \ >
SE (L) N N Y

SIOi X N-2 x N—1 x N * S0

Previous Row o New Row
trap ——»]
QSF SAM ADD. (A8) X
I
* Memory cells corresponding to the row address at the low-going transition "H or "L”
of RAS are refreshed during the read transfer cycle.

14
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Fig. 4 - EXAMPLE OF WRITE TRANSFER CYCLE FOR NEW MASK

s ’}ﬁ /
- X /
AO to A8 J ROW ADD.* EAM Start ADD. (S0) 4X

I
i \ /

Wi/lOi \ Masked
i |
e Non-
Wj/I0j / masked

/
\
moe 1\ [
/
w — /v ‘ \ £+ \_A*

r Serial write data
set in this cycle

Serial output data for
previously transferred row

L i tcao
[ traD

QSF SAM ADD. (A8)

* Memory cells corresponding to the row address at the low-going

transition of RAS are refreshed during the write transfer cycle. Hor"L
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Fig. 6 - EXAMPLE OF BLOCK WRITE OPERATION FOR NEW MASK
— ——
RAS 7\ [
CAS NF /
A0 to A8 XROW add (A0 to A8) X7 Column add (A2 to A8) X
|
WBAWE \ | /
1
DT/OE / \
DSF \ / / \
W0/100 \ L / \ L j
[ |
W1/101 \ L / / "H’ \
w2102 / H” \ \ L /
| ]
W3/103 ? "H” \ / | ”H“\
|
WINIOI \ L /
ol | I B | 11
WIOj / | H\
Not selected Selected
\ i)j= a7 D "H” or "L”
. 4{7[[]7{/1/ Ml indicates written bits and addresses.
; s /Q /Z f
] WJ/10j (Not masked; contents of color register
. /%]Wl/ are written)
e F—AA A WillOi (Masked)
CA0=0,CA1=0 7 | | W3/I03 (Not masked; contents of color register are written)
CAO=1,CA1=0 W2/102 (Not masked; contents of color register are written)
CA0=0,CA1 =1
W1/101 (Masked)
CA0 =1, CA1=1
WO0/I00 (Masked)
Note: * 1 No I/Os are masked when "H”.

16
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(All voltages referenced to ground; Ta = 0°C to 70°C)
Parameter Symbol Min Typ Max Unit
Vce 4.5 5.0 55
Supply Voltage Note 1 v
Vss 0 0 0

Input High Voltage, all inputs ~ Note 1 VIH 2.4 — 6.5 Y
input Low Voltage, all inputs Note 1 ViL -2.0 — 0.8 v
Inpgt |__ow Voltage, WiIOi pins, o4 1 VILD 10 — 0.8 \Y;
SI0i pins
* Undershoots up to -2.0 volts with a pulse width not exceeding 20ns are acceptable.

Note 1: Voitages are referenced to VSS.

(Recommended operating conditions unless otherwise noted) See Note 1
Conditi Value .
Parameter Symbol onditions Min Tvp Max Unit
Output High Voltage VoH loH = Wi/IOi: -5maA, SIOi, QSF: —2.5mA) 2.4 — —
Vv

Output Low Voltage VoL loL= Wi/IOi: 4.2mA, SIOi, QSF: 2.1mA) — — 04

Input Leakage Current OV Vs 58V

nput Leakage Lurre 45V<Vee <55V ; _

(Any Input) ) All other pins not under test = 0V 10 - 10

HA
0V <Vour<s5V,; —
Output Leakage Current low) Data out is disabled —-10 10

Note 1:  Apausetime ofatieast 200 Us after power-up followed by several dummy cycles are required for memory to operate properly. These
dummy cycles may generally be 8 refresh cycles, 8 transfer cycles, and 8 pulses or more of SC clock. When using an

internal refresh

counter, add 8 or more CAS-before-RAS refresh cycles as dummy cycles. (Within the power-up and pause time, all control and
address signals should be fixed high or low, or should ‘be tumed on in compliance with Vcc.)

17
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DC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted) See Note 1

Value
iti Unit
Parameter Notes Symbol Conditions Min I Tve I Tox
SAM: STANDBY, SE = Vi, SC = ViL
. MB818253-70 110
Operating Current e o e s
A’\J/era i gower supp! lcct RAS & CAS cycling; — — mA
oot ¥ y MBB818253-80 RC = min 100
Standby Current RAS = CAS =V 3.0
power supply current lccz — — mA
RAS = CAS =>Vcc-0.2V 2.0
RAS Only Refresh MB818253-70 — _ 110
Average power supply lccs CAS = 'VIH, RAS cycling _ i A
current [2]| MB818253-80 tRC = min 100
Fast Page Mode MB818253-70 —_ — 90
Average power supply lcce | FAS = Vi CAS cydling — — mA
current [2]] MBsi8253-80 tPC = min 50
CAS-Before-RAS Refresh MB818253-70 —_— —_ 90
Average power supply Iccs CAS—bgfore—RAS, _ — mA
current [2]| Mes18253-80 tRC = min 80
Transfer Mode MB818253-70 Yoy 120
Average power supply lcce tF:éS— f‘m(;As cycling; — — mA
current E?] MB818253-80 = 110
Flash Write Mode MBB818253-70 . . 100
Average power supply lcc7 | RAS cyeling; trc = min — _ mA
current MB818253-80 90
Block Write Mode MB818253-70 TAS 8 CAS eycling; 110
Average power suppl lccs o ’ - — mA
curren% P PPy [2]{ MB818253-80 tRe = min 100
Color/Mask Register Mode MBB18253-70 — = 110
Average power supply lcco | RAS & CAS cydling; — — mA
current MB818253-80 tRC = min 100
Notes :

1.

18

A pause time of at least 200 us after power-up followed by several dummy cycles are required for memory to operate properiy.
These dummy cycles may generally be 8 refresh cycles, 8 transfer cycles, and 8 pulses or more of SC clock. When using an
internal refresh counter, add 8 or more CAS-before-RAS refresh cycles as dummy cycles. (Within the power-up and pause

time, all control and address signals should be fixed high or low, or should be turned on in compliance with VCC.)

The output pins are left open. ICC depends on the output load conditions and cycle rates. The indicated values are for VIL >
-0.5V. The specified values of ICC1, ICC1A, ICC3, ICC2A, ICC5, ICC5A, ICCs, ICC6A, I1CC8, and ICC8A indicate the supply
current when addresses are switched over one time befween RAS =VILand CAS = VIH. Similarly, ICC4 and ICC4A indicate
the supply current when addresses are switched over one time during one-page cycle.




MB818253-70

MB818253-80

DC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted) See Note 1
- Value Uit
Parameter Notes Symbol Conditions Min | Typ I Max m
SAM: ACTIVE, SE = Vi, tscc = min
Operating Current MB818253-70 —_—=, s . 190
Ar\,/eragegpower supply lccia | RAS & CAS cycling; - - mA
current E] MB818253-80 tRC = min 165
Standby Current MB818253-70 80
Average power supply lcceA | ‘RAG = CAS = ViH — — mA
current [2]| MmBsi8253-80 65
RAS Only Refresh MB818253-70 N —_— . 190
Average power supply lccaa CAS = _V'H' RAS cycling _ — mA
current MB818253-80 tRC = min 165
Fast Page Mode MB818253-70 | TAS = Vi, CAS cycling 170 \
Average power suppl CCan =mi — —_ m
el P PRy MB818253-80 PG = min 145
CAS-Before-RAS Refresh | MB818253-70 | CAS before_RAS: 170
Average power suppl CCsA - ' — — mA
e P PPY " [z1| mBe1s2s3-80 tRe = min 145
Transfer Mode MB818253-70 RAS & CAS cycling; 200
Average power supply lccea tRC = min ' — —_ mA
current [2]| MB818253-80 - 175
Flash Write Mode MB818253-70 = 180
Icc7A cycling; tRC = min mA
A I — —
Terage poWeTSUPRY 7| mes1s2sa-80 155
i MB - —_— 190
Block Write Mode 818253-70 ocon RAS & CAS cydiing; B
Average power supply tRC = mi - mA
current MB818253-80 =min 165
i MB -7 —_— 190
Color/Mask Register Mode 818253-70 I RAS & CAS cycling;
Average power supply CCoA {RC = mi — — mA
current MB818253-80 RC = min 165

Notes :

1. Apause time of atleast 200 us after power-up followed by several dummy cycles are required for memory to operate properly.
These dummy cycles may generally be 8 refresh cycles, 8 transfer cycles, and 8 pulses or more of SC clock. When using an
internal refresh counter, add 8 or more CAS-before-RAS refresh cycles as dummy cycles. (Within the power-up and pause
time, all control and address signals should be fixed high or low, or should be tumed on in compliance with Vcce.)

2. The output pins are left open. ICC depends on the output load conditions and cycle rates. The indicated values are for VIL >

-0.5V. The specified values of ICC1, ICC1A, ICC3, ICC3A, ICC5, ICC5A, ICC8, ICCBA, I1CC8, and ICC8A indicate the supply
current when addresses are switched over one time between RAS = VIL and CAS = VIH. Similarly, ICC4 and ICC4A indicate
the supply current when addresses are switched over one time during one-page cycle.
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AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) See Note 3,4 and 5 on page 22

MB818253-70 MB818253-80
No. Parameter Symbol o — e e Unit | Note
1 Time Between Refresh tREF — 8.2 — 8.2 ms —
2 Random Read/Write Cycle Time trRc 125 — 140 — ns —
3 Read-Modify-Write Cycle Time trwC 170 — 190 — ns —
4 | Access Time from RAS tRaC — 70 — 80 ns 6,9
5 | Access Time from CAS tcac — 20 — 20 ns 7.9
6 Access Time from Column Address tAA — 35 — 40 ns 8,9
7 2;:,? Lg_rkglc%me toH 0 — 0 — ns —
8 %thﬁ%ﬁ%; urn On Delay Time toN 0 _ 0 _ ns _
S %,f‘é%,’,ﬁ%g Turn Off Delay Time torF _ 15 _ 20 ns 10
10 | Transition Time tr 2 50 2 50 ns —
11 RAS Precharge Time trP 45 — 50 — ns —
12 | RAS Pulse Width tras 70 100000 80 100000 ns —
13 RAS Hold Time tRsH 20 — 20 — ns —_
14 | CAS1o I%-Precharge Time fcrp 0 — 0 — ns —
15 | RAS to CAS Delay Time tReD 20 50 20 60 ns | 11,12
16 | CAS Pulse Width tcas 20 - 20 — ns —
17 | "CAS Hold Time tesH 70 — 80 — ns —
18 | CAS Precharge Time tepn 10 - 10 — ns 19
19 Row Address Set Up Time tASR 0 — 0 — ns —
20 | Row Address Hold Time tRAH 10 — 10 — ns —
21 Column Address Set Up Time tasc 0 — 0 — ns —
22 | Column Address Hold Time tcaH 12 — 15 — ns —
23 | RAS to Column Address Delay Time trAD 15 35 15 40 ns 13
24 | Column Address to RAS Lead Time tRAL 35 - 40 — ns —
25 | Column Address to CAS Lead Time tcAL 25 — 30 — ns —
26 | Read Command Set Up Time trcs 0 _ 0 — ns —
27 ?—if:g Command Hold tRRH 0 — 0 — ns 14
28 T;%ﬁf‘d%urﬁ;rﬁﬁold tRCH 0 — 0 — ns 14
ReferercedtoCAS
29 | Write Command Set Up Time twes 0 - 0 — ns 15
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AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Note 3,4, and5 on page 22.

No. Parameter Symbol MB818253-70 MB818253-80 Unit Note
Min Max Min Max

30 | Write Command Hold Time twcH 10 — 12 - ns -
31 | Write Pulse Width twp 10 — 12 — ns —
32 | Write Command to RAS Lead Time tRWL 20 — 20 — ns —
33 | Write Command to CAS Lead Time fewl 18 — 20 — ns —
34 | DIN Set Up Time tos 0 — 0 — ns —
35 | DIN Hold Time toH 12 — 15 — ns —
36 | RAS to WE Delay Time tRwp 90 — 105 — ns —
37 | TAS to WE Delay Time tcwo 40 — 45 — ns —
38 | Column Address to WE Delay Time tawp 55 — 65 — ns -
39 |CASto DataIn Delay Time tcop 15 —_ 20 — ns —
40 ﬁ:_rgﬂ;arge time to CAS Pe 0 _ 0 _ ns _

CAS Set Up Time for C_,-AS—before

41 | RAS Refresh tosh 0 - 0 - ns -
CAS Hold Time for CAS—before

42 | "RAS Refresh fcHR 10 - 12 - ns -

43 | Access Time from OE toEA — 20 — 20 ns 9

a4 ggr?l)%éau“er Turn Off Delay toE2 _ 15 _ 20 ns 10

45 | OE to RAS Lead Time for Valid Data | toEL 10 — 10 — ns -

46 | OFE Hold Time Referenced to WE tOEH 0 — 0 — ns 16

47 | OE to Data In Delay Time toED 15 — 20 — ns

48 | DIN to CAS Delay Time tozc 0 — 0 — ns 17

49 | DIN to OE Delay Time tozo 0 — 0 — ns 17

50 | Fast Page Mode RAS Pulse Width tRASP — 200000 — 200000 ns —

51 C\ﬁ'ftte Page Mode Read/ _—- 45 . 50 _ ns _
) bl T;lll N

59 bﬁig’ageﬁ\dode Read—Modify— tPAWC 88 . 100 _ ns _
Cyb;U —

53 | Access Time from CAS Precharge tcpa — 40 — 45 ns 9,18
Fast Page Mode CAS 10 _ 10 — ns —

54 Precharge e

55 | FABPPage Mode RAS Hold \RHGP 40 _ 45 _ ns _
Time
FEEF PAYR Mo de Toi

56 C%ﬁmﬁ% g e tcpwp 60 — 70 — ns —
Dc;gy Fime-fromEAS F‘lcb'ﬂ'&l'gc

57 | Serial Clock Cycle Time tscc 20 — 25 — ns —
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AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Notes 3,4, and 5 on page 22.

Parameter Symbol MB818253-70 MB818253-80 Unit Nt
No. Min Max Min Max n ote
5g | Access Time from SC tsca — 20 — 25 ns 20
59 | Access Time from SE tSEA — 20 — 20 ns 20
60 | SC Precharge Time tscp 5 — 7 _ ns —
61 | SC Pulse Width tsc 5 — 7 — ns —
SE Precharge Time tsep 10 — 12 — ns —
62
63 | SE Pulse Width tse 10 — 12 — ns —
Serial Data Out Hold Time after
64 SC High tsoH 5 — 5 — ns —
Serial Qutput Buffer Turn Off Delay _
85 | from SE tsez — 15 — 20 ns
66 Serial Data In Setup Time tsps 0 — 0 — ns —
67 | Serial Data In Hold Time tsoH 10 — 12 — ns —
88 | Transfer Command RAS Setup Time | tTLs 0 — 0 — ns —
gg | Transfer Command RAS Hold Time tRTH 55 — 60 — ns -—
70 | Transfer Command CAS Hold Time tcTH 10 — 10 — ns —
Transfer Command SAM Start _ _ _
71 | Address Hold Time tATH 20 20 ns
RAS to First SC Delay Time (during 7 _ 80 — ns 22
72 Read Transfer) tRSD 0
‘CAS to First SC Delay Time (during _ _
73 | Read Transfer) tcsD 25 30 ns 22
Column Address fo First SC Delay
74| Time (during Read Transfer) tasp 35 - 40 - ns 22
75 8g£ut Turn On Delay Time (SAM tSON 0 _ 0 _ ns _
Transfer Command RAS Hold Time _ _ _
76 {Write Transfer) tTLH 10 10 ns
77 | DT 16 RAS Precharge Time trRP 60 — 70 — ns —
78 ﬁPrecharge Time (during Read tre 20 — 20 — ns —_
Transfer)
79 | Transfer Command SC Lead Time trsL 0 — 0 — ns —
80 First SQ Edge to Transfer Command trso 10 _ 15 _ ns _
Delay Time
81 | WBto RAS Set Up Time twsR 0 — 0 — ns —
82 | WB to RAS Hold Time tRwH 10 — 10 — ns —
83 | Mask Data (Wi) RAS Set Up Time tMs Y - 0 - ns —
84 | Mask Data (Wi) RAS Hold Time tMH 10 — 10 — ns —
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AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Notes 3, 4, and 5 on page 22.

Svmbol MB818253-70 MB818253-80 .
No. Parametar ¢ Min WMax Win Max Unit | Note
85 %i:ig\lfgumt%uﬁer Turn Off Delay tspz 0 35 0 40 ns
86 | SC to RAS Setup Time tsRs 20 — 25 — ns —
87 | Serial Data Input to SE Delay Time tsze 0 — 0 — ns —
88 |[Serial Data Input Delay Time from RAS|  tsop 35 — 40 — ns 21
89 | Serial Data Input to SC Delay Time tszs 0 — 0 — ns 22
90 | Serial Write Enable Set Up Time tsws 0 — 0 — ns —
91 | Serial Write Enable Hold Time tswH 10 — 12 — ns —
92 | Serial Write Disable Set Up Time tswis 0 — 0 — ns —
93 | Serial Write Disable Hold Time tswiH 10 — 12 — ns —
94 ggatnj;erT iI::\r;}ibit Command to RAS tTHS 0 _ 0 — ns —
95 ﬁsgrq}_ci:rt:]ré)nous Command to RAS Set tTHH 10 — 10 — ns —
96 | DSF to RAS Set Up Time tFSR 0 — 0 — ns —
97 | DSF to RAS Hold Time tRFH 10 — 10 - ns _
98 | DSF to TAS Setup Time tFsc 0 — 0 — ns —
99 | DSF to CAS Hold Time tCrH 12 — 15 —_ ns —
100 | Split Transfer Set Up Time tsTs 20 — 25 — ns —
101 (F:,ﬁﬁntg Sff.iP F,':,Q;Tf tRsT 70 — 80 — ns —
e | oSS o N N
s | ey Y™™ o | w | — [ e [ = [ | -
104 | SC to QSF Delay Time tsap —_ 30 — 35 ns 23
105 | DT to QSF Delay Time trap — 30 — 35 ns 23
106 | CAS to QSF Delay Time tcap — 30 - 35 ns 23
107 RAS to QSF Delay Time traD — 70 - 80 ns 23
108 | QSF Hold Time Referenced to SC tsQH 5 — 5 — ns —
109 | QSF Hold Time Referenced to DT traH 5 — 5 — ns —
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Notes:

1.
2.

Voltages are referenced to VSS.

The output pins are left open. ICC depends on the output load conditions and cycle rates. The indicated values are for VIL >
-0.5V. The specified values of ICC1, ICC1A, ICC3, ICC3A, ICC5, ICC5A, ICC8, ICC6A, ICC8, and ICC8A indicate the supply
current when addresses are switched over one time between RAS = VILand CAS = VIH. Similarly, ICC4 and Iccsa indicate the
supply current when addresses are switched over one time during one-page cycle.

A pause time of at least 200 us after power-up followed by several dummy cycles are required for memory to operate
properly. These dummy cycles may generally be 8 refresh cycles, 8 transfer cycles, and 8 pulses or more of SC clock. When
using an internal refresh counter, add 8 or more CAS-before-RAS refresh cycles as dummy cycles. (Within the power-up
and pause time, RAS, DT/OE signals should be fixed high and other control and address signals should be fixed high or low,
or should be turned on in compliance with VCC.)

AC characteristics values are measured with tT = 5 ns.

VIH (min) and VIL (max) are the reference levels for measuring the input signal timing. Transition time (tT) is a duration of time
required for transition between VIH and ViL.

tRAC (max) is guaranteed under conditions tRCD < tRCD (max), tRAD < tRAD {max). Therefore, if tRCD >tRCD (max), tRAD >
tRAD (max), tRAC will be increased by the amount equivalent to an excess over the maximum value. Referto Figures6and7.

'} ['}
trac (ns) 140 | trac (ns) 140 |
120 |- 120 |-
100 —80ns version 100 _80ns_
80 I- go Jversion
60 |- 70 || 6o 1~ 7one
version| | | version
. ¥ [ Fig. 7 T |
Fig. 6 T . T '
tRAC VS. tRCD N N tRAC vs. tRAD .|_||_|‘1_|_|.
20 40 60 80 100 120 20 40 60 80 100 120
tRCD (ns) trRAD (ns)

10.
1.

12.

24

If tASC > tAA - tCAC - tT when tRCD > tRCD (max), tRAD > tRAD (max), the access time is governed by CAS.
If tASC > tAA - tCAC - tT when tRAD > tRAD (max), the access time is governed by the column address.

Measured with two TTL loads plus 50 pF.

tOFF and toez are regulated by the time the internal output buffer goes to a high-impedance state.

tRCD (max) indicates the maximum point of tRCD where tRAC (max) is guaranteed, and not an operational limit point. If
tRCD > tRCD (max), the access time is governed by tCAC or tAA.

tRCD (min) = tRAH (min) + 2tT + tASC (min)
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13.

14.
15.

16.
17.
18.

tRAD (max) indicates the maximum point of trap where tRAC (max) is guaranteed, and not an operational limit point. 1ftRAD >
tRAD (max), the access time depends on tCAC or tAA.

Operation is guaranteed whichever timing requirement tRCH or tRRH is met.

tWCS indicates a point where early write operation mode is regulated, and not an operational limit point of the device. IftwCSs
> tWCS (min}), the Wi/lOi (output) pin is left open (high-impedance) during that cycle period.

Applies only when tWCS < twGS (min).
Operation is guaranteed whichever timing requirement tozc or tDZO is met.

tCPA regulates the access time when the column address is unlatched and the first new column address is selected by
forcing CAS from low to high. Therefore, if tCP is long, tCPA lags tCPA (max) as shown in Figure 8.

[}
tcPa (ns)
70
60
80ns
50 version
40
|1\ 70ns
30 ' | version
A ' |
Fig. 8 tcpa vs. tcp I I S >
10 20 30 40
tcp (ns)

19.
20.
21.
22.
23.

Stipulated for only CAS-before-RAS refresh.

Measured with one TTL load plus 30 pF.

Stipulated for operation in write transfer when the preceding transfer was a read transfer.
Stipulated for operation in read transfer when the previous transfer was a write transfer.

Measured with one TTL load plus 30 pF.
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CAPACITANCE (1a = 25°C, f = 1MHz)

Max ;
Parameter Symbol Unit
Y sziP s0J TSOP
Input Capacitance (A0 to A8) CiN1 7 7 7 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, DSF) Cinz 7 7 7 pF
Input Capacitance (SC, S_) CiNa 7 7 7 pF
Input/Qutput Capacitance (W0/I00 to W7/107) Cio1 8 7 7 pF
Input/Output Capacitance (SIO0 to SIO07) Cio2 7 7 7 pF
Output Capacitance (QSF) CouT! 7 7 7 pF
AC TEST CONDITIONS
1} Input Pulse Level: 0V to 3.0V 3) Output Load

cesccnneses 30V Measuring Point
ViH= 2.4V WO/I00 to W7/107
ViL=08Y_ ov ° i>
tr=5ns ! > .
E—

50pF

77
2) Output
Measuring Point

SI00 to SI07, QSF
VOH = 2.0V N Dc
HIGH—Z s
VoL = 0.8V

30pF

77

26
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Fig. 9 - READ CYCLE

tRC
tras
—  VH- !
RA S \
S Vie = (
) trP »
tcrP CSH
le—— tRCD tRsH
— VH= \*—— tcas ———'/ IL
CAS - ; le tRAD . }
tasr tasc tCAH
e RAH )
- 4 h . -
Ao 1o As ROW ADD. COLUMN ADD.
ViL - K y -
tRCH
tRCS -t >
RRH —
_ VIH— v _
WB / WE > 1CAL >
ViL = - tRAL
p———— tOEL
|-_ tTHs __I |. tTHH || toEA
— — VH-—
DT/OE
ViL = L
tRFH I | |
tFSR | toED ~—~|
VIH—
DSF
ViL —
l- {CAC i
tRAC
tAA
wi/10i YO _ HIGH-Z
(OUTPUT)yoL—
toN
f4—— tp7C —
P
Wi/IOi ViH— HIGH-Z /
(INPUT) ViL — j[- tbzo \

D "H or "L
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Fig. 10 — WRITE CYCLE (EARLY WRITE)
tRC
tRAS
ViH— -y
RAS ViL —
\ /
|51
tcsH =I|
<¢— {CRP ——p» |@——— {RCD tRSH  —eee———]
|
— Vik= A \ - cpg —— /
CAS ViL— \ _\_
lae— {RAD > {CAL ———]
tASR tRAH _tasc tcaH
ViH= h 4
Ao to As ROW ADD. COLUMN ADD.
ViL = y K
| tl J
twsr tRWH - [RAL >
twes tweH
WeB/WE VM- Note 1
ViL — N
1
je——— {THS ——»! j—— tTHH ——]
DTGE vu- A \
ViL ~ j\
tFSR tRFH tFsc |<..| tCFH
ViH—
DSF S Note 2
ViL—
tcop )
toH
Wi/IOi  ViH— (D:SIAX\IID/D
INPUT : :
( Y- | SELECT
toep
Wi/ I10i VoH-
(OUTPUT) 0 HIGH-Z
-| toez
|:| " or "L
Note 1: WhenWB/WE = "H", all data of Wi/IOi can be written into the celi.
When WB/WE = "L, write-per-bit mode is entered and writes to memory cells can be inhibited by
data of Wi/lOi in case of new mask mode and by data of mask register in case of old mask mode.
Note 2:  When DSF = "H", block write mode is entered and the contents of the color register can be
written into the cell.
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Fig. 11 — WRITE CYCLE (OE CONTROL)

trRC

tRAS

/

tcsH

ol

— {CRP ——»

j——————— tRCD ————

j¢—— tRSH e

=

tcAL —

"4

le—— [RAD |

A

N 4

\_

trRP »

/

j¢———— tWCH

i

- VIiH—
RAS ViL —
VIH—
CAS ViL—
VIiH—

Ao to As
ViL—
WB/WE VHT
ViL—
Vi~

DT/ OE
ViL -
psF M
ViL -~
WillOi  Vig—
(INPUT) Vil —
Wi/lOi Vou-

(OUTPUT) VoL

Note 1:

Note 2:
Note 3:

tAsr tRAH tasc tCcAH
¥
ROW ADD. COLUMN ADD.
* .
tRCS
I twsR tRWH e tCWL -I
ja— {RWL —
ja— twP
Note 1 \
-
tOEH
a——— THS ——] |—— tTHH — toea 1
- toEzZ
trsc | | I
tCFH
| 2l
Note 3
: /! } tRAL
-—/l toEL .
]
7G| / ws o LI_-— toH
(7 ¥ DATAIN
COLMUN ADD.
I\ X SELECT
10ED jan| | '
{CAC &
—— tAA ————»
| tRAC ——n
d nNote2 HIGH-Z

When WB/WE = "H", all data of Wi/IOi can be written into the cell.

When WB/WE = "", write-per-bit mode is entered and writes to memory cells can be inhibited by
data of Wi/lOi in case of new mask mode and by data of mask register in case of old mask mode.

If DT/OE is kept "H” during the cycle, Wi/lOi are placed in the high-impedance state.

When DSF = "H”, block write mode is entered and the contents of the color register can be

written into the cell.

[] o
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Fig. 12 - READ«WRITE/READ-MODIFY-WRITE CYCLE
tRwC
tRAS
— VIH— A
RAS S
ViL— N /
tcsH =II thP
je— tCRP —— j@———— tRCD ——————>j@¢—— tRSH ————— >
j— {RAD ~———dn ;
CAS \
Vit =
g tWCH
tasr tRAH tasc tCAH I
ViH=
Ao to As RAW ADD. COLUMN ADD.
[
| twsR tRWH tRcs towL -I
[ tRwWL —
o= = - - twp ——
wewe V™ Note 1 i | /
ViL -
lg———— {RAL
r__l_ 10EL ceee——
toEH
e THS | g trHm la— tOEA
— — VIH-— va
OT/OE _/
ViL= toez
tFsc /
tFsR tRFH I.” tCFH |
ViH—
DSF Note 2
ViL = -
I-_ |
tDH —3»]
i 1
Wi/IOj  VIH= C%ALTAA IEI)\IS
(INPUT) v, — SELCET
L tcac
toep
tAA ——p]
RAC ———»]
i~ | S
WINOI  yq /A vaLD
(OUTPUT) HIGH-Z DATA OUT HIGH-Z
Vou—- )l\'_‘i
Note 1:  WhenWB/WE = "H”, all data of Wi/IOi can be written into the cell. " or "L”
When WB/WE = "L", write-per-bit mode is entered and writes to memory cells can be inhibited by or
data of Wi/IOi in case of new mask mode and by data of mask register in case of old mask mode.
Note 2:  When DSF ="H", block write mode is entered and the contents of the color register can be
written into the cell.
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Fig. 13 - FAST PAGE MODE READ CYCLE

tRASP
VIH~ tRcD
RAS _ P I-— tRHCP —
— y
" - tca—»] tRP
tcaL —ad «——  trsH ——
tcst — | j& tcp —»
—_— VIiH— tcas
CAS v - iCcAS -Z S
L= X ‘
tasc —
»{ tCAH foaH tasc ‘__I tcaH je— tRAH
i tRAL—,—’I
VIH= 1
AO to A8 oL GoL 2.
ViL = D ADD I ADD
| | | | '| I )
tRCH —9 [+ tRCS = |<- tRCs |<—b tRCH
| tRCH { | |
—_— —  VIH— ! 3
B/WE | |
ViL — [ -—— tOEIL
|
— e—  VIH— h ‘ h
DT/OE
ViL = It 3 .
1}
tTHS FTHH' l | | | |
(PSR trsc <| toFr trsc || torH tFSC torH
VIH— tRFH
DSF | |
ViL - {
] Ve toED ! = toED
<P o2 <] toee IR e
toea
tCPA
f— (A7 —] o taa =
) & tcac —
tozc <—-l tozc_JJ |4
winoi  ViH— oz
(INPUT) - -
ViL tpzo |
tozo -] tOFF
toN
toH toN
WIi/IOi VoH-
HIGH-Z ‘-— HIGH-Z
(OUTPUT) Vol—
H or L /] VALID DATA
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Fig. 14 -FAST PAGE MODE WRITE CYCLE
tRASP >
RAS XIH_ | I-—— trc ——-I . |-7 tRHCP ==
-
Y he— tRSH —
tcRP tosH ——™

_ VIH—
DT/OE

ViL =

DSF V-

ViL —

witoi VM-

(INPUT) viL—-

Wiloi  Vou-

(OUTPUT) Vol—
Note 1 :
Note 2:

—g— {CAS —i

tcp

When WB/WE = "H", all data of Wi/lOi can be written into the cell.
When WB/WE ="L”, write-per-bit mode is entered and writes to memory cells can be inhibited by
data of Wi/IOi in case of new mask mode and by data of mask register in case of old mask mode.

tTHH
—l]
trHs
i
"
It
trsc tFsc i tFsc
. y— r_ tCFH tCFH | tcrH
FSR 1
tRFH l
- 1 A
Note 2 K Note 2 Note 2
y 7 Y
' L)
toH toH ! tRwL '|
tDs
DS et | tos tDH
|
£ DATAIN/ X XL DATA IN/ X 1 £ DATAIN/
noTe1)] COLUMN ADD. COLUMN ADD. COLUMN ADD.
SELECT - SELECT i ___SELECT 3
— 1
tMs l__, tMH
HIGH-Z It

H

When DSF = "H”, block write mode is entered and the contents of the color register can be
written into the cell.

[] wo
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Fig. 15 - FAST PAGE MODE OE WRITE CYCLE
- tRASP
— = {RAD
ViH=
RAS
ViL= tRP
ViH—
CAS
ViL =
VIH=
A0 to A8
ViL =
I ViH—
WB/WE
ViL =
ViH=
DT/OE
Vit =
DSF ViH=
ViL=
Wi/IOi ViH=
(INPUT)
ViL =
Wi/IOi Vou-
(OUTPUT)
VoL~
j "H” or "L" - INVALID DATA
Note 1: When WB/WE = "H”, all data of Wi/IOi can be written into the cell. |
When WB/WE = "L", write-per-bit mode is entered and writes to memory cells can be inhibited by
data of Wi/lOi in case of new mask mode and by data of mask register in case of old mask mode.
Note 2: |t BT/OE is kept "H” during the cycle, Wi/lOi are placed in the high-impedance state.
Note 3:  When DSF ="H”, block write mode is entered and the contents of the color register can be
written into the cell.
Note 4:  DATA IN/ COLUMN ADD. SELECT
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Fig. 16 — FAST PAGE MODE READ-MODIFY-WRITE CYCLE

l————
tRCD tPRWC

- tRASP >
Jb tRAD
— ViH—
A
ViL—
|
1
hag—

tcrP
tcp
l'- : tcsH =™
_ ViH=
CAS tcas Z
ViL — tASC
TRAHT L [« tcAH -
tAsr K tasc
VIH=
Ao to As ROW coL
VIL — ADD. ADD
trwr L]y | ' L_l
twsR I towL -
P VIH= we
WB/WE Note1 S
ViL =
g {THH |
tTHS -—|—H- 1OEH {OEH
—— VIiH— N ’_
DT/OE
ViL = /
o trsc trsc
— [ (CFH e} torH tFsc | torH
tFsR tRFH I 1 T
ViH— T 4
DSF Note 2 Note 2 - Note2 K
ViL— A 7
| : | |
tMH __I I-LtDs l tos > tos
! toED
iMs ..l < | ton 1] toH - tOH
WI/IOi ViH— t(l)E.D | 'tOED K "
(INPUT) Note1 Note 3 Note 3 ===t} Note
ViL = I A ]
Oz je———»| {0EZ
toea
Wi/IQOi Vo
(OUTPUT) VALI
VoL—
Note 1:  When WB/WE = "H”, all data of Wi/lOi can be written into the cell. D "H” or "L”
When WB/WE ="L", write-per-bit mode is entered and writes to memory cells can be inhibited by

data of Wi/lOi in case of new mask mode and by data of mask register in case of old mask

Note 2: Wﬂ%% DSF = "H", block write mode is entered and the contents of the color register can be
written into the cell.

Note 3:  DATA IN/ COLUMN ADD. SELECT
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Fig. 17 - RAS ONLY REFRESH CYCLE
(_VVB/WE and W0/I00 to W7/107 (input) = "H” or

HLH)
- tRC
—_— VH — - trRa¢ ———————— >
RAS VIL — 2‘— th
tcrpP tRPC
CAs VIH —
viL —
tAsk tRAH
ViH — >J ROW ADD E(
Aoto As ViL — , X
tTHS |1 ] tTHH
—_— VIH =
DT/GE |, "~ _
tFsR tRFH
DSF VH — \ t i <——j/
ViL — ] r
toFF
fOH et
WIIOH oy ey
(Output) VoL — _ HIGH-Z
Fig. 18 - CAS-BEFORE-RAS REFRESH CYCLE (OPTION RESET)
(A0 to A8, WB/WE, DT/OE and W0/I00 to W7/107 (input) = "H” or
HL”
) trC
|‘_ L R—
ViH — F——— tRAC ——— ¥
RAS ViL — e
fCPN {CSR trRPC
] > %= {CHR
_ ViH— ’/
CAS Vil — s l
tFSR tRFH
VIH — N\ I/
DSF Vil —
l L
foFF
foH
VIOl Von HIGH-Z
(Output) VO™ e SRS *1 L tRST “1
[
sc M— _M STOP 254 ZM
ViL — (510) (511) (n)
J— » {sQD tsap
tsaQH tsaH
{
VOH— ‘__‘I
QSF SAM ADD. (A8)
VoL — L

i

*1: There is timing specification between RAS and SC (Stop add., 255 and 511).

D “H“ or “L"
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Fig. 19 — CAS-BEFORE-RAS REFRESH CYCLE (STOP REGISTER SET)
(—D—T/CTE and WO0/I00 to W7/107 (input) = "H” or L")
tRC
trRas ——| I‘— AP
_ VH— N
RAS v — NS
tCPN {CSR tRPC
tCHR
. VH— N | r
CAS vy —
' tASR tRAH
AOto A8 z'” - STOP ADD
L —
WBWE VIH — twsR tRWH
ViL —
I tFSR - tRFH
psF UM — \
ViL — /
FE
PP (o] I
W'/lo' —
(Ouitputl) xz["_‘ HIGH-Z
Fig. 20 — CAS-BEFORE-RAS REFRESH CYCLE (OPTION NO-RESET)
(A0 to A8, DT/OE and W0/100 to W7/107 (input) ="H” or "L")
tRC
tRAs tRP
_ VIH — >
RAS v — - \
fCPN {CSR | tRPC
I‘ {CHR
VIH —
CAS ViL — \ }
WB/WE VIH — tWSR tRWH
ViL —
tFSR tRFH
VIH —
DSF ViL — j
F
oH
Wi/lOi _y
Vol Vor— HIGH-Z
(Output) VOL— e D
“H" or“L”
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RAS

CAS

Ao to As

DT/OE

DSF

Wi/IOi
(Input)

Wi/IOi
{Output)

§C

QSF

ViH —
ViL —

VIH —
ViL —

VIH —
ViL —

VIH —
ViL —

VIH —

IL —

VIH ™
ViL -

v

H—

Vor—

VoL—

VIH —
ViL —

VOoH—

VoL—

Fig. 21 — HIDDEN REFRESH CYCLE

)"—' tRAS ————

j*«— tRCD

tRAD“—.h

>

tRAH

tRSH —i»

[&—— {CHR

-

= ST

tRAL "I

ROW
DDRESS

L

COLUMN
DDRESS

X

eI

" trwn _

tRCS<~T
___/L | |

kﬁ

toen .>|

tRFH [

tCFH

L

| {rAC

[ {cac —

tFSR tRFH
Note 1

STOP-

E

— =

HIGH-Z

HIGH-Z

VALID DATAOUT

toez
[
7‘
Tto BF_
|
tOFF wt—f
{ON  j—}
iy
F—
;.

tRST *1

Foror\ ‘ﬁ\__7
(510)

tsaH

255 n+256
(511) (n)

[ iand

tsaH

tsap

—

SAM ADD. (A8)

X

Note 1: When DSF ="H", there is option no-reset. When DSF = "L”, there is option reset.

1. In option reset mode, there is timing specification between RAS and SC (Stop add., 255 and 511).

[ o
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Fig. 22 — FLASH WRITE CYCLE

tRC

tRAS

—_— VIH -~ 3
RAS -\
ViL - S(

tcsH

l¢—— tCRP ~—» j@&——— {RCD ————p

= ) X

tasm tRAH
VH — 3
Ao to As ROW ADD.
ViL =

|
| twsr tAWH

we/wE M T \
ViL - N

le—— {THS ——] fg— THH ]

—_ — VH ~
DT/OE
ViL - tFSR tRFH
VIH
DSF
ViL -

tcap

tMs tMH
toFF -
Wi/loi VH T
(INPUT) v, _ l Note 1
toeD

Wi/I0i VoH —

(OUTPUT)voL - {
—'| toez

/|

HIGH-Z

[]wor

Note 1:  When flash write cycle, write-per-bit mode is entered. And flash write operation can be inhibited
by data of Wi/lOi in case of new mask mode and by data of mask register in case of old mask mode.
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Fig. 23 - REGISTER READ CYCLE

tRC
tRAS —
N VIH ™ R
RAS
viL — N y
trRp ————|
tcrP tosH o
- jg——— tRCD tRSH >
—_ ViH ™ 4 «—— tcas ——— /
CAS /
ViL = N —1 -
tASR tRAH
ViH ~ b
Ao to As ROW ADD.
ViL = -
|
twsRr tRWH tRCS |¢. tRCH
f— tBRH —
—_— e VIHT -
WIWE / R |
-
toEL
tTHS _ﬁ
- tg— tTHH toEA
-— = VH™
T/OE
ViL -
tFsr tRFH trsc | torm | I I I |
l— o

VIH— F
DSF Note 1
ViL - N

_. toED
toz
toEz
WIi/I0i  yu— toz 4—>|
(INPUT) HIGH-Z
ViL - toFF
le—— iCAC —)
tRaC on > ‘ ton
Wi/l0i  you—
(OUTPUT) VoL HIGH-Z VALID DATAOUT
i
L__I " or 1
Note 1:  When DSF = "H", a state of color register is outputted.

When DSF ="L", a state of mask register is outputted.
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Fig. 24 — LOAD REGISTER CYCLE (EARLY WRITE)
tRC
tRAS
_ ViH ~ Y
RAS ? \
ViL - N y
tRP ———{
tcsH >
f—— ICRP ——p J@——— tRCD tRsH
VW~ v le—— tCAS ————m / /
CAS ViL = / S Z
tasr tRAH
VIH ™ B
Ao to As ROW ADD.
ViL =
1
twsr tRWH twcs
twed
VIH
WB /WE 7
ViL—
F—— tTHS ——am %—— tTHH ——]
— VH™ ‘#
DT/OE
Vit -
tFSR 1RFH l‘tF_SC 1CFH
-t —
— X
DSF Vi Note 1
ViL-
Wi/I0i VI VALID INPUT
(INPUT) S
|
toFrF
i/10i  Vou—
Wi/ IOi 0 HIGH-Z
(OUTPUT) VoL=-
toez
"W or "L
Note 1:  When DSF = "H", a data on W¥/IOi is written into the color register.
When DSF ="L", a data on Wi/IOi is written into the mask register.

40




MB818253-70
MB818253-80

Fig. 25 — LOAD REGISTER CYCLE (OE CONTROL)

tRC
- tRAS >
—_ ViH — f 5
RAS Z
ViL — - 7
r——— tRP ———n
tcsH >
tCRP
-t l&—— ftRCD tRSH
[}
- VIH™ ‘, \L l—————— {CAS ——-/
CAS / j
ViL -
tAsR tRAH - WeH
ViH = h
Ao to As ROW ADD.
ViL - 2
|
tcwL |
tRwH trRcs
—>| '4— jt—— tRWL —
X le— twe —Ia]
we/we v A \ [
ViL— —
oAG toEL
jt— {THH [ -I toEH
|
— __ vm-
T/0OE ViL —
tFSR tRFH toEA
- trsc e L CFY
DSF Note 1
ViL =
la—— tRAC ' .l I
tpzc tps
—> toH
. . toED
Wi/ 10i ViH— i
(INPUT) VALID INPUT
VIL — }
[ tOEZ — o]
tozo
i i  VOH =

(OUTPUT) VoL -

Note 1: When DSF = "H", a data on Wi/IOi is written into the color register.
When DSF ="L", a data on Wi/lOi is written into the mask register.

Note 2: If DT/OE is kept "H” during the cycle, WI/O is placed in the high-impedance state.

[] o
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Fig. 26 — OLD MASK MODE RESET CYCLE

trC

tRAS

ViH =

RS N

viL - N 7 \_

{csH >

[

trRcD >

ja——— tCRP ——] | trRCD

= v/ 7

tasr tRAH
VIH )
Ao to As ROW ADD.
ViL = 2
_ tRCH _
i twsR tRRH
— V -
wB/wg "
ViL o _ tocH
torH
ja——— {THS ———p
—— — VIH ~ i
DT/OE
ViL - tFSR tRFH tFsc tRFH

. o
VH T
DSF
Vi =
1
toFF
toH
“
Wi/I10i Vou — H
(OUTPUT) VoL — HIGH-Z
Note: Mask mode is changed to new mask mode by execution of this cycle. D "H” or L
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Fig. 27 — READ TRANSFER CYCLE (When the previous transfer was for read operation)

. ViH —
RAS ViL —
_ VIH —
CAS ViL —
VIH —
Ao to As
ViL —
VIH —
WBWE , —
ViH —
DT/OE ViL —
DSF VHT
VIL -
winoi  Yor—
(Outputy voL—
VIH —
SC ViL —
— VIiH —
SE
ViL —
. VIH —
SIOi
(Input)  viL —
VOH —
SIOi
(Output) VoL —
VOH —
QSF
VoL —
Note 1:

tRC
— tRAS
St 2 tRp — N
tore | [o—— oo =y |
| |w— tRAD— l———— {pgy —————————>]
\ §<——— tcas
tcAL
tAsR tRAH tasc tcAH I
- il
SAM START x
ROW ADD. ADD.
I ] |
twsh trwn  Fe— I tRAL ¢II |
tctH —» je———— trP ———I
tis tAtH —>
‘ tRTH 2’
-——— trp
| tFSR
_X~ > re— tRFH

HIGH-Z

tsc tscp

2 tsc

trsL l

—
tscr| Z tsc tscp

je—— {SCC ~—lg— (SCC —lg— 1SCC ——potg— 1SCC —p

tsc tsce)

tsc

le— 1SCC ———p

tscep tsc

tsep

1SE & tsez tsoH I-I_.I I | |

il I I tson [ tson 'l_-l
HIGH-Z ——e
tseale—n] 111 < tsoH | |
t tsca tsca
tsea fem{ 1SOH  tsca tsCcA

7 tscA VALID VALID VALID

— _'SLNOTE‘ i NOTE T IN_DATAOUTJN DATAOUT J_ DATAOUT.
) ' )

PREVIOUS ROW

[ ttQH —"™

fe— tran

[ NEWROW — ™

SAM ADD. (A8)

If SE is low, the valid data is output when both tsca and tsea are met.

o
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Fig. 28 — READ TRANSFER CYCLE

R Vi—
RAS ViL—
_ ViH—
CAS ViL—
VIH—
Ao to As
ViL—
_— VIH—
WB/WE
ViL—
VIH—
DT/OE ViL—
DsF VT
ViL—
witoi  Yor—
(Outputy yoL—
ViH—
SC
ViL—
_ ViH—
SE Vit —
sioi VH—
(Input) v —
VOH—
SIOi
(Output) voL—
Vou—
QSF
VoL—

(When the previous transfer was for write operation)

|

trRC

tRAS

tcrP

tRcD

tcsH

————— {RSH =———p]

=

=I

tRP ——»

S

' -— fCAL | |
tasr | - 1RAH tAscl I tcaH
8 SAM START
ROW ADD. x ADD. K
ol
tRAL
I twsR | :tnwpi —I l |
ot ‘ tRAD | - p—— -
fiLs tiLH f K
d tre »
. AT |
[*— tcsp
- tASD -
lg———— tRSD .
tFsR tRFH ! !
N
toFF I |
HIGH-Z
tsRs | l frsb ; > tscp tscp
| - —
tsc \\ tscP I tsc tsc tsc -\
I | [®— tscc — 1% tscc — ™
| tsoH I '
tsps | l Yy
NOTE 1 - " H|GH_Z —————————
= EA tsca
) tSON __I:'_ tsca
I tsca tSOH tsoH
VALID VALID
DATA OUT DATA OUT
| I
le—— NEWROW ——
tTQD ————f

|-— tcaQo ————

4

trQD

x SAM ADD. (A8)

ﬁ Falling edges inhibited Rising edges inhibited D " or "L

Note 1: If SE is low and the previous cycle was for serial write operation, the input data must be valid here.
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RAS

CAS

Ao to As

DSF

WifOi
(Input)

Wi/IOi
{Output)

SC

SIOi
(Input)

SIOi
{Output)

QSF

Note 1 :

Note 2 :

Fig. 29 — WRITE TRANSFER CYCLE

(When the previous transfer was for write operation)

trC
r—
VIiH— K tRAS
ViL— I top— —
tCsH
- tRCD —
ICRP —pw{ |a— tRAD - tRSH
VIR | tcAs /
j———— —_—
viL— _J tRAH
tasrh
—— ] r tasc tcaH tcAL
VIH—
SAM START
ViL— ROW ADw ADD. X
twsR tRWH lr tRAL :!
VIH—
viL—
ViH— trLs | TLH l
ViL — i
I tFsh tRFH I I
VIH— ‘
ViL =~
tCAD S tMH
VIH —
Note 1
ViL —
[
toFF L tigg
.-
VOH— tRSD
VoL — HIGH-Z
tscc
tSRs I
|
VIH— 1 I
ViL— tsc
tsws 4—' tSWH | I tsws —D' = {syyH
ViH—
ViL
tse —] tsep tse ™
tSDH I L|_tSDH
tsos | tsbs T
ViH— VALID VALI
ViL — DATA IN DATA IN
VOH— Note2 | | Note 2
HIGH - 2
I l¢—— tcap ——»
I tRQD -
VOH~—
SAM ADD. (A8)
VoL—

When write transfer cycle, write-per-bit mode is entered. And write transfer
operation can be inhibited by data of Wi/lOi in case of new mask mode and
by data of mask register in case of old mask mode.

If SE = "H", no data can be written to SAM.

m Rising edges inhibited DH or’L"
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Fig. 30 — WRITE TRANSFER CYCLE (When the previous transfer was for read operation)

- tRC
—
—  Vu— ‘ tRAS
RAS vy — T 7
icrP tesH —————>

- [ {RCD — ™| ——— {RsH
—_ VH —
CAS 84—— tcas —-/

Vi — ja— tRAD
tASR tRAH - tcaL
»| | tasc [e» Lﬂ.

trp —>\

VIH —
Ao to As ViL — g ROWADD@ SAM STARTADD;X

| I ! F——I ltRAL ——Fl

- — tTLs tTLH
5ToE M
ViL —

ViH — tFSR tRFH
DSF ‘ ’ |{
Vi —

ViH — twsR ‘ tRWH

ViL —

WB/WE

e ), ] M| |

wiloi VM — _,Z x Note 1 K
(Input) v —

(Output) VoL —
tsRs

e B e o0 ——
L tasD
winoi Vo= v— {RSD

-— {5CC —

| ts w
o W TW i

cP
tsws
—»

_ tswH tswis

— VIH — i J’.

SE ViL — -/

tse ™ — tgpp —

tsg =i tsep
| ¢———— {soD
sioi Vi — l——— tsDz ——{ | 2
—— HIGH-Z
(Input) Vi — N

N tsDH
tsDs 22 1ps >l
VALID VALID
DATA IN DATA IN

1
l J tSEA
tSOH tsca

Von — |
sioi "

(Output) oL — 2

NOTE 3 NOTE 3

HIGH-Z

tcap

VOoH—
QSF
VoL —

X SAM ADD. (A8)

Note 2 : P&Eis L, the valid data is output when both tSCA and tSEA are met.
Note 3 : If SE is "H", no data can be written to SAM.

Note 1 : When write transfer cycle, write-per-bit is entered. And write transfer operation can be inhibited
by data of Wi/IOi in case of new mask mode and by data of mask register in case of old mask

"H” or "L"
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Fig. 31 — SPLIT READ TRANSFER CYCLE

trc —
f= tRAS »| |[€— tRP —»
VIH—
RAS ViL—
tCsH —
tcrp la———— tRcD ———»
I [ tmsH —
= M \4—— CAS ———»
CAS _ /
ViL {RAD t
et tRAL —>
tASR tRAH tasc |__ tcaH |
2 | [—
VIH—
SAM START
Aoto fe viL— gWADD' ADD. (n) X
] 1
twsh tRWH -~ ! tCAL tl
VIH -
—_— — VIL
WB/WE —_
l tris tTLH I I
] | —i
. VIH—
DI/GE , _
I tFSR tRFH l I
i)
psF VT &
ViL- A
e LF T
winoi  Vor— - T
(Output yo — tscc
1sTS tsc  tscp
VIH— 7 N
sc ViL— z 511 n n+1 n+2 _/ 255 n+256
- (255) (n+256) (n+257 (n+258) (511) (n)
_ ViH—
SE LOW
ViL—
<4 tsca - |<— tscA
tsoH tSOH
. b))
gloi Vo~ VALID ALID )(VALID ALID X“‘ ></A|_|D >QALID X
(Output) Vor— DATA OUT ' DATA OUT DATA OUT DATA OUT, ‘]\) DATA OUT DATA OUT
. VH — I | l |
oo HIGH-Z
need v = tsap
tsap —™
tsaH
tsqH -
VOH—
QSF SAM ADD. (A8)
VoL —

[]+or
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Fig. 32 - MASKED SPLIT WRITE TRANSFER CYCLE
tRc »
trRAS trRP —4
VIH — S
RAS wviL — N
tcsH |
[———— {RCD 'I
. tRSH
SAc Vin = \4—— tcas
CAS
ViL — tRAD |
> tRAL
tASR tR tCAH
o e
Vig —
SAM START
R D.
viL — OWAD O ADD. (n) X
1 1
I twsr| | trRwH i tcAL »|
___VH-— \I
WBWE , — 71
! trLs TLH ! !
_ VIH — \
DT/OE ViL —
I tFsR tRFH I l
psF M7 v
ViL = /
tcaD tMs tMH I I
. VIH —
Wi/IOi Note 1
(Input) viL — )
e tcsT
Vo toFF l |'= - oor
Wi/lOi GH tRST
(OutputvoL — tscc o
L tsTs A| tsc tscp
VIH — F \ .
s, _ net A o2 253 254 255 / 056
t (n+257 (n+258) (509) (510) (511) s
e VH-—
SE viL —
. Von— || ||
SIOi HIGH-Z
(Output) VoL— tsws| | tswH tsws] | tswh
sioi ™ T vaw VALID VALID VALID VALID VALID
(Input) vy, — DATA IN DATA IN DATA IN DATA IN DATA IN
I-— t tsab
Sap tsQH
tsQH
VOH —
QsF SAM ADD. (A8)
VoL —

Note 1: When split write transfer cycle, write-per-bit mode is entered. And split write transfer operation can
be inhibited by data of Wi/lOi incase of new mask mode and by data of mask register in case of old

mask mode.

[]or
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Fig. 33 — SERIAL READ CYCLE

| | tRAS ———
VIH— /
RAS viL —
tTHS
j— {THH —j
e VH—
DT/OE ViL — I\
- tscc > tscc tscc

[ {sC tsc I fe— tsC
VIH — tsce tSCP = tscp —™

A
A {

SC
Vit —

tSEP =———p

— VIH — b &
SE /
ViL —
tsca SOH | tsca
tSEA | tsoH

tsez tSOH
VOH —
SIoi VALID _ VALID
(Output) VoL — DATA OUT HIGH Z_i VALID DATA OUT
. VIH— tsze
(|"SP|8I) ViL — HIGH -z < :E HIGH -2

When SE = “L” during operation

lea.

tscc tscc tscc
tsc lg— 1SC a— tSC
VIH — tscp =] _| tscp = _ tscep - P—
sc / / Z
ViL —
ViH —
SE ViL —

tsoH

VALID
DATA OUT
|}

l tsca tsca
H

tsoH tson |
Vor =
sioi " VALID
(Output) VoL— DATA OUT
1

e HIGH - Z
(Input) v, —

VALID
DATA OUT

D "HorL” - INVALID DATA
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Fig. 34 — SERIAL WRITE CYCLE
VIH— [ e——— tRAS H
g \
tTHs
fag— {THH
_ VIH—
DT/OE Vi —
- tscc »! tscc ———]
lt— {SC tsc
ViH— tscp —»1 tscp —w tscp =
sC /
ViL—
tswis tswH
1SWS | —— tswH —t la—— tsws ———u{ |lenl
tsep f————— {5 ——— tsep [&————— {SE ———>
_ VIH — Note 1
ote
SE Vi =— E -
siol  Von— | | | |
HIGH - Z
{Output) vor — tsos t5DH tsps I tsDH
. ViH—
SIOi VALID VALID
(Input) ViL— DATA | DATA |
) 1 I
When SE = “L” during operation
tscc > tscc J
ft— tSC lt— tsC
1SCP —p tscp — tscp —i
sc VIiH— 2
ViL— /
_ ViH—
SE ViL—
. VOH— |
(oSItOIt) VoL tspH HIGH -2 tsoH tspH
utpu —_
tsps <——I I«——( tsbs -—l L—— tsDs I‘—'
sioj M A VALID 4~ VALID VALID
(Input) vy — DATA IN rDATA IN DATA IN

Note 1: When SE ="H" at rising edge of SC, writes to cells of SAM is inhibited.

[ v
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PACKAGE DIMENSIONS

40-LEAD SOJ (PLASTIC LEADED CHIP CARRIER)
(CASE No.: LCC-40P-M01)

- 144(3.66)MAX
*1.025+.005 N 091(2.31)NOM
~ (26.03%0.13) T H‘ 1025(0.64)MIN
R.035(0.89)TYP

(1M M

0 S e N e e e Y s Y 0 A I

-

.440%.005
(11.18+0.13) .370%.020
.400(10.16) (9.40+0.51)
NOM

—
(0.20%5 %)
A : Details of “A” part
' . . .032(0.81)
- . 1022.60) MAX
' NOM ! g %
[ =].004(0.10) ) l
. ot7E004
(0.43+0.10)
*Resin protrusion. (Each side:.006(0.15)MAX.) Dimensions in
©1992 FUJITSU LIMITED C40051S-2C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

+.020 +0.50
1.405 _.010(35.69 _0‘25)

40-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-40P-M02)

.087+.008
(2.2020.20)
4174010 4574013
( 016%0'25) (11.60+0.33)
.008+.002 | .118(3.00) MIN
(0.2040.05)

-

.070(1.778) TYP

(BOTTOM VIEW)

©1992 FUJITSU LIMITED Z400028-1C

" (ROW SPACE)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

44-LEAD PLASTIC SMALL OUTLINE PACKAGE
(CASE No.: FPT-44P-M07)

r— T 1
@%ﬁ ? ? [ Details of “A” part ]
| |
alalalalslilalala ilililalslslsls % S S -006(0-15):
| ﬂ ___L |
| L |
O O | 1:? H—ﬂ |
| 1 .010(0.25) |
“A” | .006(0.15)MAX \

- INDEX e
s | | 016(0.40)MAX |
JOUNHUEEY HUHEHAEEE % > e }
LEAD No. (i0) L —— -

* 705+.004 4631008
-l
(18.41£0.10) 0439941107332 ) (11.7620.20)
(0.30£0.10). 005(0.13) @ F (10.16£0.10) W .006+.002
4 I . . (0.1530.05)
A A i DS
3
+
.0315(0.80) | 7| 0040.10) ocy N .020+.004 \_ 4241008 J
e | 1‘ N (STAND OFF (0.50+0.10) " (10.76+0.20) I
[«—— .661(16.80)REF HEIGHT)
* : Resin protrusion.(Each side : .006(0.15) MAX)
Dimensions in
©1992 FUJITSU LIMITED F44016S-1C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

(CASE No.: FPT-44P-M08)

44-LEAD PLASTIC SMALL OUTLINE PACKAGE

Details of “A” part

i i
0128004 o t
(0.3020. 10) 043905110704
* 725%.004 | (MOUNTING HEIGHT)
.

(18.4110.10)

* : Resin protrusion.(Each side : .006(0.15) MAX)

©1992 FUJITSU LIMITED F44017S-1C

@EL f CL? l 1
|
AARARARFAR.  ARAAFAAAS i S -00‘1‘0-15) ;
| |
| —F |
| | |
| i 010(0.25) |
| | _J .006(0.15)MAX |
| ]
016(0.40)MAX
| e ——— |
| |
LEAD No. b -
<« ——— 661(16.80)REF
0(0) MIN
-0315(0.80) (éT)AND OFF HEIGHT)
TP 020,004 424+.008
(0.50%0.10) (10.7640.20)

R

.400+.004
(10.1620.10)
.463+.008

.006£.002

(0.1510.05)

(11.7640.20)

Dimensions in
inches (millimeters)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fuijitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fuijitsu.
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North and South America

FUJITSU MICROELECTRONICS, INC.
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FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10,

6072 Dreieich-Buchschliag,

Germany

Tel: (06103) 6900,

Telex: 411963 fmg d

FAX: (06103) 690-122

Asia
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