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DATA SHEET —————

P
FUJITSU

MB818255-70/-80

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

The Fujitsu MB818255 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 MB818255 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 MB818255 to be housed in 400mil wide 40-pin SOJ, 475mil
height 40-pin Shrink ZIP and 400mit wide 44-pin TSOP. Pinouts conform to the JEDEC
approved pinout. The MB818255 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., The MB818255 has hyper page mode current data output is latcheded until

next CAS falling edge.

Parameter MBB818255-80 . .. .
DRAM Access Time 80ns max.
SAM Access Time 20ns max. 25ns max.
DRAM Cycle Time 125ns min. 140ns min
SAM Cycle Time 20ns min. 25ns min.
RAM: Acti

gAM?“st',‘g, 605mW max. 550mW max.
Power DRAM: Standb
Dissipation | SAM: Active y 440mW max. 358mW max.

DRAM: Standby

SAM: Standby 16.5mW max.

¢ Same pinout as MB818251 with enhanced (e#) features
* 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 /O pins
512 refresh cycles every 8 msec.
Automatic CAS-before-RAS refresh
Flash Write (same bit, entire row) function
ee Hyper Page mode (Latched RAM port data output)
» 4KB independent serial access memory (SAM)
* 512 x 8 bit Static Random Access Memory (SRAM) array
e Split option: read from 128 x 8 half, write to other
¢ Addressable Stan sequential /O function
¢ Boundary sequential wrap-around
e Programmable Stop sequential /O function
¢  Bidirectional synchronous transfers between DRAM and SRAM array
e 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)

* ¢ & & o

Plastic SOJ
{LCC—40P-M01)

Plastic ZIP
(ZIP-40P-M02) l

Plastic TSOP
{normal bend leads)

(FPT-44P-MOT)

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

. Parameter "~ .| “Symbol ‘Value : Unit
Voltage at any pin relative to VSS VIN, VOUT —1to+7 v
Voltage of Vce supply relative to VSS vee ~-1to+7 v
Power Dissipation PD 2.0 w
Short circuit Output Current IoUT 50 mA
Storage Temperature TSTG -55to +125 °C

Package and Ordering Information

— 40-pin plastic (400 mil) SOJ,
order as MB818255-xxPJ

- 40-pin plastic (475 mil H) S-ZIP,
order as MB818255-xxPZS

— 44-pin plastic (400 mil) TSOP
with normal bend leads,
order as MB818255-xxPFTN

— 44-pin plastic (400 mil) TSOP
with reverse bend leads,
order as MB818255-xxPFTR

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailedin 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 Microslectronics, Inc.

B 3749756 0005936 224 W

This device contains circuitry to protect the inputs against
damage due to high static vokages or elsctric fields.
Howaever, it is advised that normal pracautions be taken 10
avoid application of any voltage higher than maximum rated
voltages to this high impedance circuit.
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Fig. 1 — MB818255 Multi-port DYNAMIC RAM — BLOCK DIAGRAM
Lo WO
|, /100
glumn Decoder . »
— Ampi O Gatel: il
— l—a
AO o |—- W7
— |, /107
*
'} —
®
-—
e
| .
- SIO0
| -
WL — L]
Address address = |
Counter. Countar .
ey b |
F e ERT SI107
L_§ - Write. |4 éﬁ%‘g‘ [~
=3 controlf—— ="
_b Tap/Stog
Address|
register
RAS | = vee > Ouit
TS —1 Ves e—s N Bufior asF
WEWES™T" Glock L
DTIOE —|sGer ™ '
DSF +—]
SC  —
BE
4-160

B 374975k 0005937 160 HA
e



MB818255-70

MB818255-80
PIN ASSIGNMENTS AND DESCRIPTIONS
40-Pin ZIP:
(TOP VIEW)
weio8 __ Sio4 vee SIo2__ _W1i01  WBWE A8 vee asF DSF
S0 _ sio  DIOE_ _ waics A M A1 cas
P A MR AL R AP L P PP
w707 8105 sc sio3 w202 RAS As A2 vss
vss Si07 sio1 W0 vss A7 A3 A0 NC.
40-Pin SOJ: 44-Pin FPT:
(TOP VIEW) (TOP VIEW)

<Normal Bend : FPT—-44P-M07>

B 37°4975kL 0005938 0OT? WA

vee oif 1
scjz.
Sioo CX¥ 3
sio1
sio2 E :
Thot o 7.
woioo X} 8
w1101 B ¢
w0z cf 10
w3/103 £ : o
—vss O} D
WEWE O 15 =]
E O 3=
[]-- =]
A7 [ =
26 [ =
A5 Cd20 .zl
213 : A3
22 (Marking side) 23 f vss
= —
19, 18,17, 16, 15 A0 to A8 Address inputs. Input
14 RAS Row address strobe. Input
27 (0.1 Column address strabe. 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
10, N .
318: gé' .5 WO/I00 to W7/107 Write-Per-Bit Data / Random Data Input/Output Vo
29 DSF Special Function Input
35 SE Serial Port Enable Input
36,35?: g’s,ssg 8100 0 SI07 Serial Data Input/Output 1o
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 MB818255: 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, WE,W0 to W7) of the dual-function pins {DT/OE, WEB/WE, W0/I00 1o W7/K07). A certain time
afterthis timing, these pins play the role of their second function (OF, WE, 10010 107). WhenRAS is high, the DRAM s placed in
a standby state, resulting in greatly reduced power consumption.

CAS:
This pin is used to strobe the nine column address inputs (A0 to A8) with its low-going transition. Since MB818255 has extended
fast page mode, it can not control the output impedance of the DRAM part (100 to 107).

WB/WE :

This pin functions as WB (mask mode enable) at the low-going transition of RAS, and as WE (write enable) after that transition.
It WB is low at the falling edge of RAS, write-per-bit mode is enabled. Inthis case, particular bits can be inhibited from write as
specified by WOto W7 in case of new mask mode. IfWB is high, normal read/write mode is entered. The DRAM portis setforthe
read or write mode by WE. Read mode is selectad when WE is high; write mode is selected whoenWE is low. No data canbe
input during read mode. Even when OE is low, if WE goes low before CAS does, the data input/output pins are placed in a write

n cycle executable state (high-impedance state).
DT/OE :

This pin functions as data transter (DT) enable at the falling edga of RAS and then as output enable {OE).DT ="L"atthefalling
edge of RAB enables datatransferbetween DRAM and SAM;DT="H" enables DRAM operationthat is independentofthe serial
port. In this mode, OF 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 6T RAS and CAS. When DSF = "H” at the falling edge of
RAS, it enables flash write or split read/write transter or register read/load operation, depending on the input conditions of
BT/OE and WBWE. When DSF = "L" at the falling edge of RAS and DSF = "H" at the falling edge of CAS; 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 MB818255 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 A0-A8 and the row address strobe (RAS) is pulled low, causing the row address
information to be latchad into the internal circuit. Then, 9-bit column addresses are added to address input pins A0-A8 and the
column address strobe (CAS) is pulled low, causing the column address information to be internally latched. All address inputs
must be valid before FIAS goes low. CAS is internally controlled (gated) by the RAS signal, so that TAS can be input
immediately after the designated row address hold time (tRAH). .

W0/100 to W7/107 :

These pins function as mask data (W0 to W7) at the low-going transition of FAS and then as data input/output pins (10010 107).
Duting Write-Per-Bit made for new mask, write operation is enabled for any of the WO-W7 pins that are high at the falling edge of
TAS, and is disabled and the internal data retained for pins which are low. When old mask mode, writes to memory cells cabbe
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 MB818255 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. i WE goes low
(write mode) before CAS falls in a write cycle, for example, the data input is strobed by'CT_S_ﬂd 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 datainput is strobed by the falling edge of WE and the setup and hold times are regulated from the low-going transition
of WE. Inthe 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 MB818255 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 OE go low. In the read cycle, the output
becomes valid after timing requirements tRAC, tAA, tCAC, and tOEA are met. 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 as in the read cycle.

Output Control :

Since the output control of MB818255 is featured by the function of extended fast page mode, it should be performed according to
the signals presented on RAS, CAS, WE, and O pins. (1) Both AS and TAS are high level. (2) WE is low level. (3) OF is high
level. If either of (1), (2), and (3), the output level becomes high-impeadancae state. In order to keep output level, all conditions
should be filled that either RAS or TAS Is low level, WE is high level and OE is low level.

Read Cycle :

Read operation begins when both RAS and TAS are set low. When AT goes low, the row address information is internally
latched, and is followed by the falling edge of CAS. However, WE must be returned high before CAS can be asserted. (WE must
be held high until either or goes high.)_The column address information is internally latched when goes low. The

output information on IO pins Is retained until both RAS = "H” and CAS = "H", of OF = "H".

Note : Becausethe accesstime 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 TAS 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 cycl%;geraﬁon with outputs placed in the high-impedance state. Inthe delayed write or read- modify-write cycle, WE
goes low after . Whan 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 tailure, the iiming requirements of tRAL, tCAL, tRWL, and tCWL must be met.

Read-modify-write Cycle :

The read-modify-write cycles hold WE high when 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 OF and the setup and hold time requirements relative to WE are met.

Hyper Page Mode Read Cycle :

The hyper 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 TAS, with RAS kept low and WE haeld high. The column address information is latched on the falling
edge of CAS, and valid data is outputto the IO pins. Column address latch is disabled by the rising edge of CAS. Anyofthe512x
8bits data senttothe sense amp can be read at random by changing the column addresses. Hyper page-mods, data output level
is latched untill replaced by falling TAS.

Note : Since refresh operation in the hyper 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.

Hyper Page Mode Write Cycle :

The hyper page-mode write cycle can be initiated after the normal read or write cycle is completed. In this mode, the write
operation is controlled by CAS, after pulling WE low while RAS is kept low. The column address information is latched on the
falling edge of CAS and valid data is input from the IO pins. When awrite operation begins, the input data is internally latched by

the falling edge of TAS or WE whichever occurs last. (When executing CAS-controlled write operation, WE can be fixed low

during consecutive hyper 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 hyper page-mode write cycle is not supported, the refresh time requirement
must be met and the RAS timing must be fully considered to be in a normal write mode.
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Hyper Page Mode Read-modify-write Cycle :
The read-modify-write operation can be executed the same way inthe hyper page-mode cycle asinthe normalcycle: set WE low
after valid data is output by a hyper page-mode read operation.

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

Refresh Cycie :
Since the MB818255 usas dynamic memory cells, it requires that memory contents at each of the 512 bits (A0 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 aread, 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 IO information in the write mode).

The refresh cycle described above is the simplest made of all cycles. Informationinthe 512x 8 cells connected to one row are
amplified by a sense amp and rewritten into the cells. Alicellsof 262,144x8 bits are refreshed by repeating this refresh operation
512 times. There are three refresh modes used by the MB818255.

1. RAS -only Refresh
In this mode, all cells are refreshed by strobing RAS for each of the 512 bits (AC to A8) of externally given row addresses.

Since TAS is held hightill rising edge of FAT (disabled) inthe RAS -only refresh mode, outputs are in a high-impedance state
during this refresh cycle.

2. TKS -before- RAS Refresh
The MB818255 supports a GAS-before TIAS refresh mode which does not require external refresh addresses. Inthis refresh
moda, 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. Inthis refresh mode, therefore,
external refresh address circuits can be eliminated.

When a &AS before-FAS refresh operation is executed, the internal refresh address counter is autamatically incremented
for the next CAS-betore-FAS refresh cycle.

TAS-before RAS refresh cycle of MB818255 has also the function of stop address set up (refer to programmable stop) and
of old mask mode set up. Thers are three modes in detail:

2-1 CAS-before-RAS Refresh (Stop Address Set)
This cycle switches a new mask mode onta an ald mask mode as setting up stop address. Setting up the stop address
depends on address signals (A0 to A8) in the falling edge of RAST 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

TAS before RAS cycle Stop address to be set
(Decimal)

A8 | A7 | AB | A5 | A4 | A3 | A2 | A1 | AD

x| 1 [+ b1 1] 1] 1] 1] 1| 25551 (Default)

x o] 1|+ + |+ 1| 1|1 | 127 25538351

X oo ] 1] 1]+ 1] 1] 1| 63127 191,255 319,383, 447,511
xlololo ]l 11|11 ] 1 { a316395127159191,223 255, ..,5N1
x lolofJoflol 1] 1|11 ] 1531476379 . ...5N"
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2-2 TAS 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 TAS-before-HAS 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 aiso eliminates the need for external refresh address circuits because aninternal 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 ({CRP) 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 MB818255. These are "New mask mode” and "Old
mask mode”. The former designates writing IO by each writing cycle, and the later sets up a write 1O 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 talling edge of RAS. When WB/WE = "L", at the falling edge of RAS each 10 is
designated writing by WOto W7. When Wi = "L", the write operation is inhibited. The old mask mode is changed into the new
mask mode by the “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 10 in mask register by load mask register cycle. When 10 = "L", the write operation is
inhibited. After setting mask register, as well as new mask mode, WB/WE which are falling edge of FAS become write-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-TRAS 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
datathus written is determined by the color register data. lfthei'th bit (i= 0to 7) is "H", for example, then "H” is written to all cells of
the partial row (512 bits) that corresponds to 0i. Furthermore, the write-per-bit tunction is enabled by the input level of WO-W7 at
the low-going transition of RAS, making it possible to control an executing or inhibiting flash write operation. f Wj(j=0t0 7)is "L"
at the falling edge of FAS, for example, then a write to the partial row that corresponds to 10j is disabled.

The colorregister data can be written into all DRAM cells by repeating this flash write cycle 512times, providing aconvenient way
fo 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 ablock
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 A0 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 thefalling edge of ‘or WE whichever occurs last. If 10i
(i=0t0 3) is high, for axample, the function is selected (data written). If IOi is low, the function is not selected (not written) and the
previous data is retained. 00 corresponds to column addresses inthe block A0 ="L”, A1 ="L". Similarly, 101 corresponds to A0
="H", A1="L" IO2 corresponds to A0 ="L”, A1 ="H"; and 103 corresponds to AQ ="H", A1 ="H". Data I04-107 are ignored.

The block write operation can be used in combination with a hyper 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 datais used as the mask dataduring 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 selacted.

Note: Celis corrasponding to the row address at the low-going transition of RAS are refreshed simultaneously with
read/write operations 1o the color registers in this cycle.

n SERIAL ACCESS OPERATION

The MB818255 incorporates 512 words by 8 bits of serial accass 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 s input and output viacommon IO pins (SIO0 to SIO7), read/write control is applied during transfer mode. Thatis,
the port is set for output after a read transfer cycle (DRAM ta SAM transter), thus providing output dataonto the bus. After awrite
transfer cycle (SAM to DRAM transfﬂé‘ the port is set for input which allows data to be written through the S100 to SIO7 pins.
Serial part operation is controlled by SE(serial port enable) which controls the outputimpedance 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 calls, it does not require periodical refreshes.

SC:

This is a serial port control clock, with serial access initiated by its rising edge. Inthe inputmode, dataon SI00 to SI07 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 iast address of serial memory
(#511) is reached, the access address retumns to the first address (#0)

SE:

This pin is used to control the serial port input/output. In the output made, 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 SE 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.

SI00 to SIO7 :

These pins are used for input and output to and from seriat memory (SAM). They are switched for input or output using atranster
cycle. Onceset, the input or output mode is maintained untilthe nexttransfercycle is executed. To write datato SAMvia SIOCto
SI07, execute awrite transfer cycle. The pins are set forinput, and data is written from SIO0to SIO7 into SAMon the rising edge
ofthe SC clock. To read datafrom SAM, execute a read transfer cycle. The pins are set for output, anddatais read from SAMvia
SI00 to SIO7 synchronously with the SC clock.
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QSF :
This pinis used for output. In asplit SAM mode, the state of QSF shows which SAM has the pointer, upper or lower. Thafollowing
chart shows the relationship between accessing SAM, QSF output, and the SAM to be transferred by split transfer.

Lower SAM (0-255) Upper SAM (256-511)

Upper SAM (256-511) H Lower SAM (0-255)

The OSF 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 MB818255 allows 512 words x 8 bits of data to be-transferred betwaen its one row of memory cell array and SAM,
collactively, in one transfer cycle. Transfer is controlled by DT/OE. The direction of transter 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
WHB is low, data is transferred from SAMto 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.

DTI/OE :
The status of this pin at the low-going transition of RAS determines if acycle is atransfer cycle. If DTis low, the cycleis atransfer
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 detsrmines the diraction of transfer. W is high at the low-going transition of RAS, data can be
transferred from a selected row of DRAM to SAM. IfWB is low at the low-going transition of , 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 atransfer cycle, address (A0to AB) s input two times, one time at the falling edge of RAS and onetime at the falling edge
of CAS. The address (A0 to AB), 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 atthe low-going transition of CAS, specifies the first address of
serial memory 1o be accessed afterthe completion of the transfer. After aread transfer, the data (transferred from DRAMto SAM
by SC clock input) is serially output from one address after another beginning withthe ane specified by this address. After awrite
transfer, the input data is serially written to one address after another beginning with the one spacified by this address.

Real-time Read Transfer :

Transfer in aread 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 :
Awritetransfer cycle (SAM to DRAM) is executed in write-per-bit mode, depending on the input level of WO/IQ0 to W7/107 atthe
Jow-gaing transition of RAS. If Wj (j = 010 7) at the fall of RAS is "L", for example, a write transfer from SAM to DRAM for 10 is
disabled. Ifthe status of all WO to W7 atthe fall of RAS is "L", no datais transferred from SAMto DRAM and only SIO0to SIO7 are
switched for input.
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Split Transter :

The splittransfer allows bidirectional data transfer of SAM that has organizations of 256-word x 8-bit each. Whenthe upper SAM
locations (256 to 511) are accessed (QSF pin out put "H” level.), the contents of lower SAM (G to 256) are transferred to RAM.
When the lower SAM locations (0 to 256) are accessad (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", AB = "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
tinal 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. Notethat in splittransfer, SIO is not switched. This means that the inputor
output mode of the previous transfer cycle is maintained.

Transfer Mode - Direction of Data -, . Transfer Data Bit . | “ ~Switching of SI0.
Read Transfer RAM — SAM 512x 8 Input — Output
Write Transfer SAM — RAM 512x8 Output — Intput
Split Read Transfer RAM — SAM 256 x 8
Split Write Transfer SAM —» RAM 256 x 8 R —

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 ragister set), and after that, prpgrammable stop function is effective by the
execution of splittransfer 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 splittransfer before the access to the final address, in the oposite SAM, to
upper SAMf final 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 CAS-before-RAS refresh (option reset) cycle.

Example of Prpgrammable Stop Address

0 64 128 192 255 256 320 384 448 511

[

[
A

Start address

After boundary final address is accessed, SAM address jumped to initial address in the oposite SAM.
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DESCRIPTION (Continued)

FUNCTIONAL TRUTH TABLE 1 (RAM READ/WRITE)

GBR Reresh (Stop Regiser Se0
- High-Z CBR Refresh (Option Non-Reset)
- High-Z CBR Refresh (Option Reset)
- High-z | FRAS only Refresh
High-Z | Low-Z | Read
L High-Z Early Write (No Mask)
H H H L Row X L Col. D-in )
HoL ) Low-Z Delayed Write (No Mask)
—High-Z
.1 LM ) Early Write (Mask)
H H L L Row — L L Col, D-In High-Z -
TR Early Write (No Mask)
3 -
" L Delayed Write (Mask)
Hl vl v | rw | L} oo | o |2
H —High-Z| Delayed Write (No Mask)
o L(Col)'3 Block Write (Col.Mask)
H H H L Row | X X H |{Col. —| High-Z
A210 A8 H(Col)*3 Block Write (Col.Select)
L™ X Block Write (Mask)
H H JY oL Row I H e ™ L(CO,)'3 High-Z | Block Write (Col.Mask)
H A2t0 A8 -
H(Col)™3 Block Write (Col Select)
LM 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:RowAdd, Col: Col Add, (Col): Col. Select

*1. If WB/WE is low at the falling edge of FIAS, a write, a block write, or a flash write operation can be disabled for particular I/O (bits)
depending on the input level of Wi/lOi (write-per-bit function). When Wi/lOiis low, the corresponding bitis masked. When WiAlQOiis high,
the bit is not masked.

*2. In block write mode, two bits of Col addresses AG and A1 are ignored.

*3. 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.

WO/I00 corresponds to CAO ="L", CA1 ="L".
W1/I01 corresponds to CAO = "H*, CA1 ="L".
W2/102 corresponds to CAO ="L", CA1 = "H".
W3/103 corresponds to CAO = "H", CA1 ="H".
W4/104 to W7/IO7 are ignored.

4-169
B 374975k 0005946 173 WH



MB818255-70
MB818255-80

DESCRIPTION (Continued)

FUNCTIONAL TRUTH TABLE 2 (RAM -SAM TRANSFER)

“ LM TAP =T Write transfer (MASK)
High-Z2 control High-Z
1 Acs g
H L t L] Row [ 1 Write transfer (NO MASK)
H L H L | Rw | x Jowd High-Z High-Z | BE control| Read transfer
“ L 2 Split Write transfer (MASK)
H L L H Row TAP igh-Z | BE contr igh-
Lo1| Ao7 High-2 control} - High-Z I Wiite wansfer (NO
MASK)
2
n H L H H Row X I‘SS High-Z High-Z | SE control |  Split Read transfer

Note; H:HighLevel, 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
IO (bits), depending on the input level of Wi/IOi 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

Tnput st ‘Finction’
hEarwe
faliing edge} - _
L Load color rqgister
H Hl H H | Row | x H x | Saer High-Z garly writo |
H-oL Load color register |
dolavedwrite |
H H H H | Row | x H H x | Highz | lewZ Color register read |
Load mask register 1
L Mask . early write
H H H H Row X L X DAIN High-Z -
H-—oL Load mask register
delayed write
H H H H Row X H L X High-Z Low-Z Mask register read

Note; H: High Level, L:Low Level, X:"H"or"L" Row:Row Add.

. The DRAM port is refreshed simultaneously with the load register/register read operation, according to the row address at
the falling edge of RAS.

-
—_
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Fig. 2- EXAMPLE OF WRITE-PER-BIT OPERATION FOR NEW MASK
RAS ——_"3‘ Set write per bit mode
TAS !‘ Non masked write data pin
WBWE
DT/OE
DSF
WO Masked
WiNoj Non-masked Write "H"
WkIOk .Non-masked Write "L”
Aort:
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Fig. 3 - EXAMPLE OF REAL TIME READ TRANSFER OPERATION

- s \\lx\so
-

SE (L) \
SIOH X N-2 X N-1
* Memory cells corresponding to the row address at the low-going transition "H" or "L”
of RAS are refreshed during the read transfer cycle. D or

N ¥ S0

Previous Row New Row

trap

QSF SAM ADD. (A8)
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Fig. 4 - EXAMPLE OF WRITE TRANSFER CYCLE FOR NEW MASK

S * /

|
X ROW ADD.* X SAM Start ADD. {S0)

-

Non-
masked
DSF
SC
SIoi S0 * st
L
. I Serial write data
Serial output data for P
previously transferred row setin this cycle
j———————— {CQD it
| je tRQD
QSF SAMADD. (A8)
|
* Memory cells corresponding to the row address at the low-going H or "L”
transition of RAS are refreshed during the write transfer cycle. D o
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w T

Fig. 5 - EXAMPLE OF BLOCK WRITE OPERATION FOR NEW MASK

I

CAS

X /_

w add (AO 1o A}

Column add (A2 to A8)

1

WJ/IOj ;
Not selected 7 Selected
i,j=4-7 "H"or"L"
. Il indicates written bits and addresses.
—
e
Wj/I0j (Not masked; contents of color register
L are written)
L 5 Wi/lOi (Masked)
CA0=0,CA1=0 / W3/103 (Not masked; contents of color register are written)
CAO=1.CA1=0 W2/102 (Not masked; contents of color register are written)
CAQ0 =0, CAt =1
W1/I01 (Masked)
CAD =1, CAl =1
WO/I00 (Masked)

Note: * 1 No I/Os are masked when "H".
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RECOMMENDED OPERATING CONDITIONS

(All voltages referenced to ground; TA = 0°C to 70°C)

vee 45 5.0 55
Supply Voitage Note 1 v
Vss 0 0 [
Input High Voltage, all inputs ~ Note 1 ViH 24 — 6.5 \Y
Input Low Voltage, all inputs  Note 1 viL -2.0 — 08 Y
Input Low Voltage, Wi/iOi pins, Vi 40" — v
SiOi pins Note 1 : 08

* Undershoots up to -2.0 volts with a pulse width not exceeding 20ns are acceptable.

Note 1: Voltages are referenced to VSS.

DC CHARACTERISTICS

{(Recommended operating conditions unless otherwise noted) See Note 1

. TMin ] Ty | M | U
Output High Voltage VOH loH = Wi/IOi: -SmA, SIOi, QSF: —2.5mA) 24 —_ —
\"
Output Low Voltage VoL loL = Wi/iOi: 4.2mA, SIOi, QSF: 2.1mA) — — 04
Input Leakage Current IYEmessY.:
u n 45V<Vee <55V ; —
(Any Input) o All other pins not under test = 0V 10 - 10
HA
0V<LVour<55V; —
Output Leakage Current low Data out is disabled -10 10

Note 1:  Apause time of atleast 200 s 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 aninternal 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.)

4175
B 3749756 0005952 477 Em |



MB818255-70
MB818255-80

DC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted) See Note 1

Value:

SAM: STANDBY, SE = Vi, SC = ViL
Operating Current MB818255-70 RAS & OAS cycling: 10
Average power supply fect & creling; - mA
o ]| Meete2ss-80 tRC = min 100
Standby Current BAS = CAS =VH 3.0
power supply current lcc2 _ mA
RAS = CAS 2Vcc-0.2V 2.0
RAS Only Refresh MB818255-70 — —_— i 110
Average power supply lccs | ©AS= Vi, RAS cycling _ A
current m MB818255-80 tRC = min 100
Hyper Page Mode MB818255-70 BAS - Vi, A oycling 115
Average power suppl Iccs T —
oo P PPy [Z]| MBs1s255-80 tHPC = min 100 mA
CAS-Before-HAS Refresh MB818255-70 TAS before TAS: 90
lccs - ’ mA
Sveragepowar supply 1| Meste255-80 tRc = min - 80
Transfer Mode MB818255-70 RAS & CAS eyaling: 120
Average powsr supply lecs {AC = min yeling: — mA
current E MB818255-80 110
Flash Write Mode MB818255-70 - ] 100
Average power supply lccy | RAS cycling; trc = min _ mA
current [2]| MB818255-80 90
Block Write Mode MB818255-70 RAS & TCAS eycling: 110
Average power suppl lccs . ' — mA
cu,,;a,ﬁ P PPy [z]| mss1s255-80 tRC = min 100
Color/Mask Reglster Mode MB818255-70 RAS & CAS cycling; 10
Average power supply lcco 1RG = i ’ — mA
current E MB818255-80 RC = min 100

Notes :

1. Apausetime 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 turned on in compliance with VCC.)

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, ICC6, ICC6A, ICC8, and ICCBA indicate the supply current
when addresses are switched over one time between RAS = Vil and CAS = VIH. Simitarly, ICC4 and ICC4A indicate the supply
current when addresses are switched over one time during one-page cycle.
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DC CHARACTERISTICS (Continued)
(Recommended operating condltions unless otherwise noted) See Note 1
o i Ml ' Typ l .. Max ; unit
SAM: ACTIVE, SE = VL, tscc = min
Operating Current MB818255-70 — . 190
Average power supply locia | RAS & GAS cycling; —_ — mA
current (]| MBsis2s5-80 tRC = min 165
Standby Current MB818255-70 80
Average power supply lecea | FAS - TAS - — — mA
ourrent m MB818255-80 RAS = CAS =VH pe
RAS Only Refresh MB818255-70 . 180
Average power supply locaa | TRS= Vi, RAS cycling _ _ A
current m MB818255-80 tRC = min 165
Hyper Page Mode MB818255-70 oA TAS = Vi, TAS oycling 195 A
Average power suppl = mi _ _ m
c:rrengt p PPly m MBS 18255-80 tHPC = min 165
iAS—Beloro—RAS F:efre-h MB818255-70 oo TRS-beloro-TIAS: 170 )
a8 powar supel Z| Mesis2s5-60 tRC = min 145 m
Transfer Mode MB818255-70 rmL.TET . 200
&
Average power supply lecea :28_ mic:‘AS cycling; — — mA
current [ﬂ MB818255-80 = 175
Flash Write Mode MB818255-70 i ‘ 180
lccra cycling; tRC = min mA
2:,9,:38 power supply [Z| mesiszsseo - | - 156
Block Write Mode MB818255-70 | RAS & GAS cyaling: 190
Average power suppl ccaa ] ' - - A
e P Y z)| mestszssso tRC = min o5 m
Color/Mask Register Mode MB818255-70 TRAS & TAS cyciing; 190
Average power supply Iccea \ ) 9: — — mA
current [Z]| Mes1s2s5-80 RC = min 165
Notes :

1. Apausetime 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 turned on in compliance with vee,)

2. Theoutput 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, ICCB, and ICC8A indicate the supply current
when addresses are switched over onetime 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 4-182

No. | puameter [Symbel| ARG , m?“é?.m:ax N e )
1 Time Between Refresh REF — 8.2 — 8.2 ms —
2 Random Read/Write Cycle Time tRe 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 fCAC — 20 — 20 ns 79
6 Access Time from Column Address taa — 35 — 40 ns 89
7 ?:::% %—Ege ‘ toH 0 - 0 — ns —
B8 Output Hold Time fromTAS toHe 5 — 5 — ns -
9 g):rt:ut Bu’ffer Turn On Delay Time 1N 0 _ 0 _ ns _
10 ?;;p%t_ilsu‘ﬁer Turn Off Delay Time 1oFF _ 15 _ 20 ns 10
1 %J:ut Buffer Turn Off Delay Time \OFR _ 15 . 20 ns _
12 ?:rtﬁut Buffer Turn Off Delay Time WEZ _ 15 _ 20 ns _
13 | Transition Time tr 2 50 2 50 ns —
14 | RAS Precharge Time trRP 45 — 50 — ns —
15 | RAS Pulse Width tRas 70 100000 80 100000 ns —
16 | AAS Hold Time tRSH 20 — 20 — ns —
17 | CAS 1w R_KS—Precharge Time tCRP 0 — 0 — ns —
18 | RAS 1o CAS Delay Time tACD 20 50 20 60 ns 11,12
19 | CAS Pulse Width tcas 12 — 15 — ns —
20 | CAS Hold Time tosH 70 — 80 _ ns _
21 | CAS Precharge Time tcPN 10 - 10 — ns 19
2o | Row Address Set Up Time tasA 0 — 0 — ns —
23 | Row Address Hold Time tRAH 10 — 10 — ns —
24 | Column Address Set Up Time tasc 0 — 0 — ns —
25 | Column Address Hold Time tcAH 12 —_ 15 —_ ns —
26 | RAS to Column Address Delay Time tRAD 15 35 15 40 ns 13
27 | Column Address to RAS Lead Tme | tRAL 35 — 40 — ns —
28 | Column Address to TAS Lead Time toaL 25 — 30 — ns —
29 Read Command Set Up Time tRCS ¢ — (¢} — ns —
30 ngaedrér)]géngnd Hold Time tRAH 0 _ 0 - ns 14
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AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Note 3,4, andS on page 4-182

31 Ezzm;n%“ Time tRCH 0 - 0 — ns 14
32 | Write Command Set Up Time twes 0 - 0 - ns 15

33 | Write Command Hold Time tWeH 10 - 12 - ns —

a4 | Write Pulse Width twe 10 - 12 - ns —
35 | Write Command to RAS Lead Time tAWL 20 — 20 — ns —_
36 | Write Command to CAS Lead Time towL 12 —_ 15 — ns —
37 | DIN Set Up Time tos 0 —_ [¢] — ns —
ag | DIN Hold Time toH 12 — 15 — ns —
39 | RAS to WE Delay Time tRWO 20 - 105 — ns —
40 | TAS to WE Delay Time tcwn 40 - 45 — ns —
41 | Column Address to WE Delay Time tawo 55 — 85 — ns —
42 |CASto Data In Delay Time tcoo 15 — 20 — ns —
43 Egﬂaﬁfnh:rge time to CAS tRPC 0 —_— 0 — ns —
a4 ms:tﬁ Lelgh'ﬁme for CAS—before tcsR 0 _ 0 _ ns _
45 %gg:':e:":"e for CAS-before tCHR 10 — 12 - ns -
46 | Access Time from OE toEA -— 20 — 20 ns 9
a7 S:rtﬁ%EBuﬁer Turn Off Delay toez _ 15 _ 20 ns 10
48 | OF 10 RAS Lead Time for Valid Data | toeL 10 — 10 - ns —
49 | OF Hold Time Referenced to WE toEH 0 — 0 — ns 16
50 | OF to Data In Delay Time toED 15 — 20 — ns

51 | DIN to CAS Delay Time tozc 0 — 0 — ns 17
52 | DIN to OE Delay Time tozo 0 —_ 0 — ns 17
53 | OE Precharge Time toeP 10 — 10 — ns —
54 | TAS to OE Set Up Time tecs 10 — 10 —_ ns —
55 | 'O to CAS Hold Time tecH 10 — 10 — ns —
56 | Hyper Page Mode TAS Pulse Width | trasp - 200000 — 200000 ns —
57 g;geer;;gee Mode Read/Write tHPC 35 _ 40 . ns .
58 Wﬁgr&ﬁ: Mode Read-Modify— HPRWC 88 _ 100 _ ns _
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AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Notes 3,4, and 5 on page 4-182

: ; . : G B MB818255-70 o, MBB18255-80 :
Piarameter = - . Symbol |- o L — DR :

N‘." : N s Min . .. Max Min . . o Max | Unit Note
59 | Access Time from CAS Precharge tCPA — 40 — 45 ns 9,18

Hyper Page Mode CAS _ _ _
60 | PrechargeTime tcP 10 10 ns

Hyper Page Mode RAS Hold _ _ .
81 | Time from CES Precharge tRHCP 40 45 ns

Hyper Page Mode Wrtie Command
62 | Delay Time trom CAS Precharge tCPWD 60 - 70 - ns -
83 | Serial Clock Cycle Time tscc 20 — 25 — ns —
64 | Access Time from SC tscA - 20 — 25 ns 20
65 | Access Time from SE tsEA — 20 — 20 ns 20
g6 | SC Precharge Time tscp 5 — 7 — ns —
&7 | SC Pulse Width tsc 5 — 7 - ns —
6 | SE Precharge Time tSEP 10 — 12 — ns —
go | SE Pulse Width tsE 10 — 12 — ns —

Serial Data Out Hold Time after
70 | 5¢ High 1SOH 5 — 5 — ns —

Serial Output Buffer Turn Off Delay :
71 | from tsEZ — 15 - 20 ns —
72 Serial Data In Setup Time tsDs o] — 0 — ns —
73 | Serial Data In Hold Time tSDH 10 — 12 — ns —
74 | Transfer Command BAS Setup Time | T8 Y — 0 — ns -
75 | Transfer Command RAS Hold Time tRTH 55 — 60 — ns —
76 | Transfer Command CAS Hold Time tCTH 10 — 10 — ns —

Transter Command SAM Start _ _ _
77 | Address Hold Time tATH 2 20 ns

RAS to First SC Delay Time (during 70 — 80 — 20
78 Read Transfer) 1RsD ns

CAS to First SC Delay Time (during . _
79 | Read Transfer) tcso 25 30 ns 22

Column Address to First SC Delay
80 | fime (during Read Transfer) taso 35 - 40 — ns 22
81 g:rtgut Turn On Delay Time (SAM {soN 0 _ 0 o ns _

Transfer Command RAS Hold Time _ _ _
82 (Write Transfer) 1TLH 0 10 ns
83 | DT to RAS Precharge Time tTRP 60 — 70 — ns —
84 DT Precharge Time (during Read e 20 _ 20 _ ns -

Transfer)
g5 | Transfer Command SC Lead Time tTsL 0 — 0 — ns —

First SC Edge to Transfer Command 10 — 15 _ _
86 Delay Time 7o ns

4-180
M 3749756 0005957 T59 A

R R RRRRRRRBERREE2RRRrrRE=m=Zm=RmmmmmmZ=m=m=mAArr=mmm==mmmmmmmm s




MB818255-70
MB818255-80

AC CHARACTERISTICS (Continued)

(At recommended operating conditions unless otherwise noted.) See Notes 3, 4, and 5 on page 4-182

MBB18255:70. - MBB1B285-80 «wifi i i s
= fin T ] Wax_ | W] Wax Ut | Nete.

87 | WB to RAS Set Up Time twsR 0 -— 0 — ns —
88 | WB to RAS Hold Time tRWH 10 — 10 — ns —
89 | Mask Data (Wi) RAS Set Up Time tms o - 0 - ns —
90 | Mask Data (Wi) RAS Hold Time tMH 10 — 10 — ns —
o1 1sienl1-i:|ﬁ2:1 ut Buffer Tum Off Delay tsDz 0 a5 o 4'0 ns

92 | SC to RAS Setup Time tsAS 20 — 25 — ns —
93 | Serial Data Input?oﬁ Delay Time tsze 0 — 0 — ns —
g4 |Serial Data input Delay Time from RAS| tsoD 35 — 40 — ns 21
95 | Serial Data Input to SC Delay Time tszs 0 — ] — ns 22
96 | Serial Write Enable Set Up Time tsws 0 — 0 — ns —
97 | Serial Write Enable Hold Time 1SWH 10 — 12 — ns —
g8 | Serial Write Disable Set Up Time tswis 0 — 0 — ns —
99 | Serial Write Disable Hold Time tSWIH 10 — 12 — ns —
100 geatnlj:ae!ﬁ l;rm‘tgbit Command to RAS tTHs 0 _ 0 — ns —
101 Itjsgr}c_l:::nous Command to RAS Set THH 10 — 10 — ns —
102 | DSF to RAS Set Up Time e | 0 — 0 — ns —
103 | DSF to HAS Hoid Time tRFH 10 — 10 — ns —
104 | DSF to TAS Setup Time \FsC 0 — 0 — ns —
105 | DSF to TAS Hold Time tCFH 12 — 15 — ns —
106 | Split Transfer Set Up Time 1sTS 20 — 25 - ns _
107 Eﬁsf}g ggitr)'l?rl:r{s}—le?;e tRST 70 — 80 — ns —_
108 %ﬁr}é ggi?#:r{sgge tcsT 25 — 30 — ns -
100 | Coing S Tamstory, oY TS | wer |35 - 4 - s |-
110 | SC to QSF Delay Time tsaD — 30 —_ 35 ns 23
111 DT to QSF Delay Time tTop — 30 — 35 ns 23
112 | CAStoQSF Delay Time tcap — 30 — 35 ns 23
113 | RAS to QSF Delay Time tROD — 70 — 80 ns 23
114 | QSF Hold Time Referenced to SC tsaH 5 — 5 — ns —
115 | QSF Hold Time Referenced to DT TQH 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, ICCEA, ICC8, and ICC8A indicate the supply
current when addresses are switched over one time between RAS = ViL and CAS = VIH. Similarly, ICC4 and lccsa indicate the
supply current when addresses are switched over one time during one-page cycle.

Apausetime 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
|ntarna| refresh countar, add 8 or more TAS-before - RAS refresh cycles as dummy cycles. (Within the power-up and pause
time, RAS, DT/OE signals should ba fixad high and other control and address signals should befixed high or low, or should be
turned on in compliance with VCC.)

AC charactaristics values are measured with {T = 5 ns.

ViH (min) and VIL (max) are the reference levels for measuring the input signal timing. Transitiontime (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. Refarto Figures6and 7.

[
tRAC (ns) 140 |~ tRAC (ns) 140 =

120 - 120 |-

1% _SOns version 100 _BOns_
s ‘ go fversion
0 70ns

S 80 b 70ns
J version

J version
L L

|
|
Fig.7 |
:;Igéislncn T‘,,l Lalalal o tRAC V8. tRAD T.|.|.|.|.|.|
20 40 60 80 100 120 20 40 60 80 100120
tRCD (ns) tRAD (ns)

7.

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

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

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

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

18. tCPA regulates the accesstime whenthe column address is unlatched and the first new column address is selected by forcing
CAS from low to high. Therefors, if tCP is long, 1CPA lags tCPA (max) as shown in Figure 8.

tCPA (ns)
70
60
80ns
50 rsion
40
il\ 70ns
30 : ] varsion
|
Fig. 8 tcPa vs. tcP | N I P - >
10 20 30 40
tcpP (ns)

19, Stipulated for only CAS-before-AAS refresh.

20. Measured with one TTL load plus 30 pF.

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

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

Parameter - 1 éymbof i MaX : i Unit
: S.ZIP S04 | . TsoP

Input Capacitance (A0 to A8) Ciny 7 7 7 pF
Input Capacitance (RAS, CAS, WE/WE, DT/OE, DSF) Cinz 7 7 7 pF
Input Capacitance (SC, S_E) CiNa 7 7 7 oF
InputOutput Capacitance (WO/100 to W7/107) Cio1 8 7 7 pF
Input/Output Capacitance (SIO0 to SI07) Cioz 7 7 7 pF
Output Capacitance (QSF) CouT1 7 7 7 pF

u AC TEST CONDITIONS

1) Input Pulse Level: 0V to 3.0V 3) Output Load

eanasene=e 3.0V Measuring Point

VIiH = 2.4V WO/IO00 to W7407
ViL=0.8V - oV o
tr=5ns

S50pF

7T

2) Output
Measuring Point

SIO0 to SI07, QSF
VoH = 2.0V o
HIGH-Z e
VoL=0.8V

30pF
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Fig. 9 — READ CYCLE
tRC
tRAS
— V= 3 Y N
RAS / N\
ViL = K y,
< tRP >
tCSH J
fcrP —I
tRCD tRSH
| |
. Vh= \'—— 1CAS [
CAS ViL = 7 . tRAD
1ASC tcAH
RotoAs COLUMN ADD. e
L - WU SR re fno i
l | I tRCH
jt= {RRH ~——ind
—_— = EL W R R g tcAL
B/WE : T A A tRAL
toEL
I" tTHS __I L_ tTHH toEA
5T/ 3 \ ‘
tRFH
| l I | “ n—! toED -—I
DSF / R
1. . .
| je- tcac — I_";FL
toH
tRAC toH
toH
wi/oi Yo _ HIGH-Z ¥, VALIDDATA [N
(OUTPUT) yoL = \ ouT
| o
p— {DZC —— 10EZ
PO
Wi/l0] ViH— x HIGH-Z {
(INPUT) v, — ¥ oo \E

D Hor L7

M 3749756 0005962 31L M
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Fig. 10 - WRITE CYCLE (EARLY WRITE)
trRC
tRAS
ViH=—
RAS ViL = S( Y \
t -
— 7 RP
ag— {CRP ww———psi p}——— {RCD - tRSH
. -
—_ V= 3 \ - fcas —
CAS ViL = \ A\
le— tRAD tCAL
tAsR tRAH tASC tCAH
VH=
Aoto As COLUMN ADD.
ViL =
n we/WE VM-
ViL -
DT/OE
DSF VM~
ViL =
toH
Wi/I0i V= gg{" AND'D (g o
(NPUT) = SELECT G g g

Wi/lOi  vou
(OUTPUT) HIGH-Z

VoL—
-' tOEZ
L]wew

Note 1: When WE/WE = "H", all data of WiiGi can be written into the cell.
When WBWE = "L", write-per-bit mode is entered and writes to memory celis can be inhibited by data of
WV/IQi 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)

tRC
b tRAS
— ViH= 9
RAS ViL = 7 \
tRP
1CSH J
e — tRcD tRSH —_
e toAL —»
ViH= 3 \ KoAS
CAS - -/M \ \ / /
tRAD
tASR tRAH tasc
Ao to As ROW ADD. COLUMN
wsR tRWH tRCS
wB/WE VM
ViL=
tOEH
hgne {THS e hg—— tTHH ——nd }o—1 1OEA 1
1
ViH=—
BT/ 6F S
ViL =
bt tOEZ
tFSR tRFH |
tFSC | toFH I
psF VW< :
ViL= % -
[
1 .IRAL
Ll_-— toH -
WO Vin= ¥~  DATAIN/
(INPUT) COLMUN ADD.
viL= \o__SELECT

WIIOi  Vou | I

HIGH-Z d Now2
(OUTPUT) VoL— 1DZO h ot

Note 1: When WB/MWE = "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 WiIOi in case of new mask mode and by data of mask register in case of old mask mode.

Note 2: 1fDT/OE is kept "H" during the cycle, Wi/lQi 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.

HIGH-Z

(e

B 3749756 0005964 199 MR
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Fig. 12 - READWRITE/READ-MODIFY-WRITE CYCLE

RWC
tRAS

— ViH—

RAS S \

ViL - X 7 }
tosH tRP ———int

X

tcRP tRCD 1ASH |

e~ tRAD |

|

ViHe= le— JE— |

RS |, j foAS

ViH=
Ao to As
ViL =

tASR tRAH tasc 1CAH

RAW ADD. COLUMN ADD.
n — — -

W -—-E- ViH=
ViL =
—— VH=
DT/QE
ViL=
i
|
psF  VH= |
ViL = |
|
|
WVIOi  VIH=— I~ DATAIN/ i
COL. ADD. '»
(INPUT) v — SELCET
tcac
Wi/lGi > VALID
(CUTPUT) HIGH-Z 4 DATA OUT HIGH-Z
Voi~ p
Note 1 : When WH/WE = "H*, all data of Wi/lOi can be written into the cell. T
When WBWE = "L", write-per-bit mode is entered and writes to memory cells can be inhibited by data D H"or "L

of WiflOi 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 - HYPER PAGE MODE READ CYCLE

tRASP
_— ViH= ¢
RHCP
RAS viL = 7
tCAL—] [ trP
tRSH
, v : |
— H=—
cAs toAS [
viL=—
-
‘.l l._tcm - r tRRH
tRAL—-l
AowAs " oL
ViL =
WBWE VM
ViL =
ViH—
DT/OE
ViL= /
psF VM
viL=
tOED
10EZ il
1CPA 1~
tAA =
L- tCAC [~
wiloi  VH= W,
(INPUT) y, — h'
ja—ICER
toHC toHe ton [OFF
Wi/tOi Vou= v
(OUTPUT) HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT ] }-—
Vol- 3 ’

Note 1:  When OE goes to "H", output becomes high impedance state. After that when OE goes "L D "H" or "L"
during CAS = "H" output is remain high impedance state.
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Fig. 14 - HYPER PAGE MODE WRITE CYCLE
tRASP
AAS :/l::— I. tHPC _.' . I-—— IRHCP =i
u jat—— tRSH -—bu trp
teap "~ tesH ——
'ﬂ—tRCD—D-I—— tcas —m | P le— cAs —o
— VH-—
CAS
ViL = L S
tRAD tCAL ——oo
f- toan
tasR tasc

written into the cell.

A0 to A8
WEBWE
DT/IOE
DSF
e VIH= DATA IN/ DATA IN/
WilOi noTEQ)] COLUMN ADD. COLUMN ADD.
(INPUT) viL=- SELECT SELECT SELECT
tMs n-._. MH
Wiioi  Vou=
HIGH-2 -l
(OQUTPUT) Vol— )]
"H" or "L
Note 1: When WBAWE = "H", all data of WilQi can be written into the cell.

When WB/WE = "L", write-per-bit mode is entered and writes 1o 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.

Note 21 When DSF = "H", block write mode is entered and the contents of the color register can be
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Fig. 15- HYPER PAGE MODE OE WRITE CYCLE
tRASP
RAS
TAS
AOto A8
WEWE
DT/OE
DSF
WillOi
(INPUT)
Wi/IOI
(OUTPUT)
"H" or "L" - INVALID DATA
Note 1:  When WB/WE = "H", all data of Wi/lOi can be written into the cell.
When = "L", write-per-bit mode is entered and writes to memory cells can be inhibited by data
of WilOi in case of new mask mode and by data of mask register in case of old mask mode.
Note 2: 4 ST/GE is kept "H" during the cycle, WilOi 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 — HYPER PAGE MODE READ-MODIFY-WRITE CYCLE
e tRASP -
i A
— ViH= 3
RAS S z
ViL = n tRP
1 ')
tCRP I-— - tRCD T BHPRWC ——— tASH
[N tcsH == ﬂ
ViH= a8 M 1Y fe— tons
oA vyl /
Vi = tasc |7 tasc
tRAH--EL tCAH g |
tRAL
X tcad 1
ViH=- - B r
Ao to As coL
ViL = | ADD
tCWL‘."
— e ViH= Iwe
WB/WE [
ViL =
tOEH
BTIST ViH=
viL = o
ﬁ tsc e, (T5C l__. toFH tFsc | fcFH
tFSA tRFH ] I H
-
DSF Vik= Note 2 Note 2 Note 2
viL = ;
tMH
tus "' + B E
Wiioi VK= x Toe
; Note1 -
(INPUT) VL=

tAA
tRAC
Wi/lOi Vou-

(OUTPUT) = HIGH-Z

Vo=
toN

Note 1 : When WEB/WE = "H", all data of Wi/IOi can be written into the call.

written into the cell.
Note 3: DATA IN/ COLUMN ADD. SELECT

When WB/WE = "L", write-per-bit mods is entered and writes to memory celis can be inhibited by
data of Wi/lQi 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

[ wo
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_Fig. 17 - RAS ONLY REFRESH CYCLE
(WB/WE and W0/I00 to W7/107 (input) = "H” or L")

tRC
J— —_ trRaC %
BAs VIH
VL — tRP
tCRP tapc
TAS VH — %
viL — q
tAsR
YL

VIH —
AotoAs ViIL —

tTHS |}

T8 VIH = &

ViL = &

psF VM
ViL —

WiHIOI  yoy=—
(Output) HIGH-Z

VoL —
Hor Lt

Fig. 18 - CAS-BEFORE-RAS REFRESH CYCLE (OPTION RESET)
(A0 to A8, WBAWE, DT/OE and Wo0/100 to W7/107 (input) = "H" or "L")

tRC
[ tAP

_ VIH — tRAC
RAS vy — z \

tcsr tRPC

tcPN
j#~ 1CHR
— VH—
TAS v, — I\
tFsR tRFH I

VH o

DSF Vil —

WO Vor—
(Output) VoL—

HIGH-Z

——————

PU— tsrser | | tRST *1

-—-—-I [+
VIH —

se STOP-1 STOP 870 M\_
Vi — ’ (510) ' (511) m

tsap tsap
tsat n tsQH
VoH— U
QSF x SAM ADD. (A8) x
VoL — {1
h
*1: There is timing specification between RAS and SC (Stop add., 255 and 511). D Hrorte
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Fig. 19 - CAS-BEFORE-RAS REFRESH CYCLE (STOP REGISTER SET)
(DT/OE and W0/I00 to W7/I07 (input) = "H” or "L")
tRe
tRAS i
- VIH — P_k
RAS v — Z 1RP
tCPN tCSR e tchR > RPC
ViH —
TR v — N 4 AN
T tasm tRAH
VIH e
notons o sToPADD M
WB_E VIH — ——_\ tWSR tAWH
ViL —
I I {FSR tRFH
VIH —
0SF v — .__.____/
Wi/IOi —
(© tputl) ngH— HIGH-Z
u T e—
Fig. 20 - CAS-BEFORE-RAS REFRESH CYCLE (OPTION NO-RESET)
(A0 1o A8, DT/OE and W0/I00 to W7/107 (input) = "H” or "L7)
tRC
tRAS tRP
VIH =—
A v — 4 N
ICPN 1CSR T | L I
VH —
TR v — N / N
— VK — tWSR tRWH
WEAE | " /
| tFSR tRFH
VIH w
SFw____ /S \
FE
H
. —
o o
utpu T e———— D
*H or'L”
4-194
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CAS

Ao to As

3l
|

Sl
Ql

DSF

WinlOi
(Input)

WiNOi
(Qutput)

SC

QSF

Note 1:

1:

VH
ViL

VH
ViL

Vi

ViH
Vi

VIH
Vi

VIH™
ViL =

ViR —
ViL —

VOH=—
VoL -

VH —
ViL —

VoH—
VoL—

Fig. 21 - HIDDEN REFRESH CYCLE

trRC

'_—’RAS_-—-

A

tRC

tRAS

= N

iy
VALID DATA OUT }—

HIGH-Z
! .
18RS 1 tRST*1
_/_\.._'12 (510) / (511) (n
tsap tsob
ts0H n tSQH >l
]
SAM ADD. (A8) R
{l
I X

When DSF = "H", there is option no-reset. When DSF = "L", there is option reset.

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

[ o

B 3749756 0005972 cbS WA
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Fig. 22 - FLASH WRITE CYCLE

tRC
tRAS -l
— VW - 3
ms N
VL - R
tesH | tap ————
jsee  {CAP —meipd trRCD ']
v ViH \
ViL - “k
tASR tRAH
VH = : ’
AotoAs : X ROW ADD. s<
VL -
WSR tAWH
n weowE VT \ /
ViL o ] 4
be—— 1THS —d lg—e [THH ]
— e VH T )
DT/OE
ViL - tFsR | - tRFH :
ViH ©
DSF
viL —
. CAD ™S WH
torr ]
Wi/Ioi Ve T
(NPUT) vy — | Note 1
1OED

Wi/lOi Vou = i HGHZ
(OUTPUT) VoL = )
— [ toez

Note 1: When flash write cycle, write-per-bit mode is entered. And flash write 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 mode.
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Fig. 23 - REGISTER READ CYCLE

When DSF = "L", a state of mask register is outputted.

tRC
1RAS
VIH =
A \
vViL - ¥ y
tRP
tcRe tosH
- tACD I tRSH
1
oS VIH ~ ¥ \ fcas /
viL - /
SR tRAH \
ViH ~
Ao to As i ROW ADD.
Vi =5
tRWH
N
pa— tTHH
—_— VH™
DT/0E
ViL =
tFSR tRFH
DSF
Wi/ IO yu—
(INPUT)
-
tRAC
toN OH
Wi/loi  you= —~
(OUTPUT) Vi HIGH-Z VALID DATA OUT
oL — )
- [
Note 1:  When DSF = "H", a state of color register is outputted.

B 3749756 0005974 038 WA
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Fig. 24 - LOAD REGISTER CYCLE (EARLY WRITE)

tRC

tRAS

ViH = 3
= &t / \_
s r—— tRP =y

CRP trRCD RSH

2
'§S
v
'\i
L

5
S

N

tAsSR tRAH

VIH ™~ :
Ao to As v - ROW ADD.

L‘HLWI "‘/

le——— 1THS —] fa— tTHH ——e
— v F :
DT/GE / L

ViL = : ;
tFSR tRFH Pr_sc |thH

—
Y

DSF Vi Note 1 K

ViL= :

— 1
_.I L l’ H
i i VIH :
N X vwower K
IL— _
|

I-— toFF

HIGH-Z
4

Id- toez

wi/sioi  Vou~
(QUTPUT) VoL—

D *H* or "L”

Note 1:  When DSF = "H", a data on Wi/iQi is written into the color register.
When DSF ="L", a data on Wi/IOi is written into the mask register.
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Fig. 25 ~ LOAD REGISTER CYCLE (OE CONTROL)
tre
tRAS
— ViH — Y !
FAS \ /
viL -
g {AP ———in
tCRP tosH
j¢—— tRCD tRSH
1
s VH™ " \ tcas / /
ViL - / K 2
1SR tRAH tWCH
ViK™ 50
Aato As ROW ADD. K
VIL = ;
fowe
tRwWH trcs ‘
——1 |-— fat— tRWL —nf
H™ -
weowe VM A -~ WP
Vil = ’
1OEL
tcac
ke— tTHH tOEH
- H b
_ _ Vu- '\ o
DT/OE VIL = o o ;
RFH toEA -
trscd | g | tory
ViH— : h X/ o
DSF : : Note 1 S
ViL= ; 7 ;
la— tRAC —f ! |
tozc tDs
| =™ - toH
N tOED
Wi/ZIOi = s |
(INPUT) : s : i VALID INPUT
VIL = o : i B ) l
_'| {OEZ i
tozo
i~ 's b
VoH =
Wi/10i HIGH-Z , NOTE 2 _S—— HIGH-2
(OUTPUT) voL — O
Note 1: When DSF = "H", a data on Wi/IOi is written into the color register. D "H™ or "L"
When DSF ="L", a data on WVIQi is written into the mask register.
Note 2: 1f DT/OE is kept "H" during the cycle, WI/O is placed in the high-impedance state.
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Fig. 26 - MASK MODE RESET CYCLE
tRC
tRAS
X
JE— VH =
RAS N
ViL - R
tAp =
CsH
le—— (CRP tRCD ol tRCD
RV 4 X 4
CAS \
A N
tAsR tRAH
= p -
Aotohs "M X ROW ADD. K o
Vi - s
tRCH
twWsA RRH
— - S 4 N T
wB/wE M :
VL o tocH
tORH
{THS
— e VH = . .
OT/0E
ViL = tFsR tRFH tFsc tRFH
ht—
ViH ~ . -
DSF
viL - ) :
T
toFF
10H
Wi/l0i Vou = HIGH-Z
(OUTPUT) VoL — )
Note: Mask made 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)
tRe
le tRAS L
_ ViH — i
RAS v — e —ad \
tesH o
tCRP et
- jat— tRAD—0{ tROD =) tRSH —]
__ VIH =—
T, _ \ \4—— tcas —-/ 7
WSk -_ oo oA 1CAL I
-]
Vi — SAM START
Aoto As Vi — ROW ADD. _X ADD. _X
¢ 1 ] ]
RWH
: |
_ VIH
WBWE ) — .
S — tTRP ='|
0 VH— tTs tATH ¥ _\ e
DTOE  , S | :
DsF YHT
VL -
VOH—
WVIOi x
(Qutputy VoL — HIGH-Z

] VIH e ‘ zh S Z
sc i — g o [\ tsopf e\ tsep mc\

- ViH —

SE
viL ™

. VIH —
(ISlOI) v
nput L — Ty
e tsca
VOH
. VALID
SI0i
(Output) VoL = DATAQUT
1
PREVIOUS ROW. NEW ROW -
je—— tron ——
troH —

VoH =— "

QsF & SAM ADD. (A8)
VoL = \

Note 1:  If SE is low, the valid data is output when both tsca and tsea are met. D “Hor'L”
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Fig. 28 - READ TRANSFER CYCLE (When the previous transfer was for write operation)
tRC
ViH— ’i‘ tRAS ‘
e tRP —-—\__
1cRP 1RCD fosH ].
L tRSH
ViH~— \ / /
TAS P tcAS
CAS viL— \
- feaL
tASR 1RAH v.scl tCAH l
ViH=—
Aoto As ROW ADD. X' SAM START
viL— ADD.
| twsr :
— e VIH—
WB/WE
ViL—
ViH— tr.s s A
o
BUGE  yu— A,
& tcsp
tasD
tRSD -
]
psF VM
ViL—
i VOHe | I
Wil .
(Output) VoL HIGH-Z:
fTso tscp tscP
ViH=— i,
i, S, e N ESCP N
sC VIL— 0 I""'.::"":::"':.:""::""u.""*.:“:“":T:""'n.i""-uh""u""“h tsc tsc " 2 tsc
I I tscc ——Pyr&—— 5o — W
- ViH— I
St VIL == \
Vi I tszs , l
SIOi -
{Input)  viL— HIGH-Z
1SN ':_l:r R tscA | ba—s] tsca
| tscA 1S0H 1SOH
sioi Vo VALID - VALD M
(Output)y VoL— DATA OUT DATA OUT
11 1
I t#———— NEW ROW ———
1TQD mepid
g tcap -
I tRQD
Vor—
QsF X SAM ADD. (A8)
VoL—
Falling edges inhibited Rising ocgosinibied [ e oret
Note 1: I SE is low and the previous cycle was for serial write operation, the input data must be valid here.
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Fig. 29 — WRITE TRANSFER CYCLE (When the previous transfer was for write operation)

tRC
m—
— VH— J tRAS N\
RAS ViL—
L — trp—"
e {RCD =i
tRSH
— VH=—
CAS \ icAS / /
=
CAH tCAL
porons N SAM START
0
ViL = ADD.
— e VH=—
WBMWE viL—
-— = VH—
5TOE
ViL—
ViH=—
DSF
ViL=—
wiloi VM =
(Input) vy —
wiioi  YoH—
(Outpuy VoL—
VlH— ) "'\Iw"n,,:"-.,""-,‘:'\., h"ﬁ"'"ﬁ:'“"l"“"l""" h'ﬁ:‘"'»:“" ""'l. -,\ CRENS *'»..‘ n,':rn., 'u,_‘
0, g, " O, " "y, Il"ll K ""n.l" II"'- ""-‘""h " ',
- -}2 tsc R
tsws I-—I -—I tSWH — I tSWs =
—_ ViH=—
SE H Zk
viL =
| g tsE tser
| tsoH | I
ts0S
SIOi  VH= —
VALID"N/. L
npuy oNALID X i
' Note 2 |
SIOi  VOH—
(Output) VoL HIGH - Z
| fe— to00 —
[ tROD
VOH=—
QsF X SAM ADD. (A8)
VoL—

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

Note 2 : If SE = "H", no data can be written to SAM.

Rising edges inhibited D "Hor "L"
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— VIH ==
RAS , —
— VH
CAS
viL —
VIH —
Ao to As
viL —
FTOE VM
ViL —
V —
pSF
ViL —
VIH —
Vi
BWE [[ned
wiloi YR —
(Input) vy —
wiloi  YoH—

(Output) VoL —

VIH =
SC
viL —
vam VIH —
SE
viL —
sici VW —
(input) viL —
sioi Y —
(Output) yo —
VOH=—
QSsF
VOL =—
Note 1 :
Note 2 :

Flg. 30 — WRITE TRANSFER CYCLE (When the previous transfer was for read operation)

LN

- trRC -
e m—

\ - tRAS
X

toAp tosH

tRCD tRSH
fcas
/ jo— tRAD — \\ ! ;
tASR tRAH tcAL —o
- ‘_.1 tasc {CAH

SAM START ADD.

X

tRAL

JLf -

¥

tRFH I f g

HIGH-2 i
-g—— {SCC ——ind
tscp
tscP
A N7 o N
tswg- |k tSWH tswis Sk
e ; tsg I be— tscp _ts.
tsDs [ [N
VALID VALID
DATA IN DATA IN
NOTE 3 NOTE 3
HIGH-2
X SAM ADD. (AB)

When write transfer cycle, write-per-bit mode 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 oid mask mode.
1f SE is "L", the valid data is output when both tSCA and tSEA are met.
Note 3: 1f BE is "H", no data can be written to SAM.

Rising edges inhibited
D "H™or °L”
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ViH—
RAS ViL —

ViH—
Vit =

wiioi  VouT

(Qutput yor — s

ViH e
ViL—

—_ ViH—

ViL =

sioi Vo

(Output) voL—

sioi M

(nput) vy =

VOoH—

VoL—

Fig. 31 - SPLIT READ TRANSFER CYCLE

tRAS

=

N

™

(511)

n

ALID
DATA OUT,

VALID VALID
DATA OUT DATA OUT

HIGH-Z

tsap

tsaH

'y

b

D “H"or “L”
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Fig. 32 - MASKED SPLIT WRITE TRANSFER CYCLE
tRC
e tAAS tRP =i
VIH =
RAS v — | \__—
tcsH -
jat———— tRCD —ei 'l
tRSH

i - j\\‘_ 7

tRAH 1se_ I__ toAH

SAM STAR
ADD. XD (7)

tRWH et fCAL o —— |
|

winoi VM —
(Input) Vi —

VOH mmm

WHOI

(QutputVol —
L tsTs l tsc

VIH —
Vi —

sC

n+1
(n+257 N

ViH —
ViL —

SE

SICi Vor— I | I |

(Qutput) VoL—

tsws tSWH

VALID

. VIH —
SIOi DATA IN

(Input) v —

VALID VALID VALID VALID VALID
DATA IN . DATAIN _J DATA IN DATA IN DATAIN

| I tsaD
tsQH '

VOoH —
QSF SAM ADD. (A8)
VoL —

Note 1: When split write transfer cycle, write-per-bit mode is entered. And split write transfer can be
inhibited by data of WiflOi'in case of new mask mode and by data of mask register in case
of new mask mode.

D “H” or ‘L
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Fig. 33 - SERIAL READ CYCLE

VIH —
SC
ViL —

ViH e
viL —

. VOH —
SIOi

(Output) VoL —

sioi VH—
(Input)  viL —
When SE = “L" during operation
e tscc 156G tscc |
tsc bt 15C faa— 1SC
ViH — tscP - tscP tscP
SC
ViL —
VIH
SE VIL v
tsca tscA SCA 1SOH
tSOH tsoH tSOH [+
sioi VoH— VALID {  vaLD VALID
(Cutput) VoL — DATA OUT DATA OUT DATA OUT
1 | i !
. VIH—
SIOi HIGH - Z
(Input) vy —

D "H"or "L"

- INVALID DATA

B 3749756 0005984 T&7 M

4-207




MB818255-70

MB818255-80
Fig. 34 — SERIAL WRITE CYCLE
VIH—
RAS vy —
e VH=— %
DIOE , —
VIH—
SC
Vi —
— ViH —
siol Vo=
(Output) vor —
VIH ==
sioi
(Input) ViL—
When SE = “L" during operation
tscc tscc |
fa— tSC lea~ {SC
tscp tscp tscp
VH— y
SC
ViL —
_ ViHw—
SE ViL—
Vo || || 1
SIQi VoL — HIGH - Z T
Output —_
(uteuy tsps <—4 tsbs
poYH— VALID VALID
oy v— _ X DATA N DATA IN
1 I ]
_ e or oLt
Note 1: When SE = "H" at rising edge of SC, writes to cells of SAM is inhibited. D o
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PACKAGE DIMENSIONS
40-LEAD SOJ (PLASTIC LEADED CHIP CARRIER)
(CASE No.: LCC-40P-MO1)

.144(3.66)MAX
*1.025+ 005 .091(2.31)NOM
(26.0310.13) - L025(0.64)MIN

QononoonoaomnanoaQonor o —I/MM

.4401.005

O O (11.1840.13)
400(10.16)
INDEX
ol |

UOUUUUWUUHUHODO O OO O OO oo oOooOooO

A

050005
(1.2740.13)
.950(24.13)REF
A Detais of ‘Avpart
: 0320.81) .
& o\ Fozee0) ¢  MAX :
NOM X \ g :
[ [ ol :
1 | N
017£004
(0.4310.10)
*Resin protrusion. (Each side:.006(0.15)MAX.) Oimensions in
©1992 FUJITSU LIMITED C40051S-2C inches (milimeters)

4-209

B 3749756 000598bL 85T N
I



MB818255-70
MB818255-80

PACKAGE DIMENSIONS (Continued)

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

020 0.5 .087+.008
b———————1.405 *07,(35.69 7 25) S S50
A417+.010
457+.013
O-—QDEX O “_ofm'zs) (11.60+0.33)
035(0.89) 016,004 (0.2040.05) —4
TYP T (0.4050.10)
.070(1.778) TYP
n ' (ROW SPACE)

LEAD No.

WHU%UUHUWHU%

(BOTTOM VIEW)

Dimensions in

©1992 FUJITSU LIMITED Z40002S-1C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
44-LEAD PLASTIC SMALL OUTLINE PACKAGE
(CASE No.: FPT-44P-M07)
r-———""""-"""""""—""—"—""="—"""—"7"— A
@A ? ? : Details of “A” part :
ArarAARARR  AnAAnARAR l S S 008(0.15) |
| |
| L
| L |
O O | H H Fo
: 010(0.25) :
A [008(0.15)MAX
o o™ i e
EECEEEEE) TUHEHOEY | == ore |
> I |
LEAD No. (i9) b ——————— A
* 725+.004 N , 463+.008 |
0121004(18'41i0'1°) ~°43:i883(‘~‘°fg.11)g ) “L'ggf’oﬁg)
012k (MOUNTING HEIGHT) 400+,
1005(0.13
{0.30+0.10) ® {10.16+0.10) 006002
| | (0.1540.05)
= i1 J%j[
e e
le——— 661(16.80)REF (STAF”;?G%FT'; o .
* . Resin protrusion.(Each side : .006(0.15) MAX)
Dimensions in
©1992 FUJITSU LIMITED F44016S-16 inches (millmeters)
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PACKAGE DIMENSIONS (Continued)

44-LEAD PLASTIC SMALL OUTLINE PACKAGE
(CASE No.: FPT-44P-M08)

Qhf’!HﬁF1F1FlH(;% fﬂﬁﬂﬁﬁﬂﬁ?

1
[T

O O .010(0.25)
@ .006(0.15)MAX
EX ——I-—
o " C 016(0.40)MAX
UBUHEEHHEE HHHEHHEH i
LEAD No. @ @ & S -o-TTTTTTTTTT T .
le——— .661(16.80)REF
0) MIN
0315(0.80) (OéT)AND OFF HEIGHT)
TYP 020£.004 4241.008 ;
(0.50:0.10)—”- (10.7640.20)

&g i = v VA
C———
iy 1 .006+.002

.012+.004 $ .400+.004 {0.1530.05)
> 0 0430041 40 +0-10
0000 et 000 MOL_JI(M)?'IZP(IG HEIGH ) (10.1620.10)
| ( i .463+.008
(18.4110.10) (11.7610.20)

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

Dimensions in
©1992 FUJITSU LIMITED F44017S-1C inches (millimeters)
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