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MICRON

EACONDLCTOR INC

MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

TRIPLE-PORT
DRAM

256K x 4 DRAM WITH
DUAL 512 x 4 SAMS

FEATURES

* Three asynchronous, independent, data-access ports

* Fast access times: 70ns random, 22ns serial

+ Operation and control compatible with 1 Meg VRAM

* High-performance, CMOS silicon-gate process

* Inputs and outputs are fully TTL compatible

* Low power: 15mW standby; 350mW active, typical

* 512-cycle refresh within 16.7ms

» Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR)
and HIDDEN

» FAST PAGE MODE access cycles

+ Two bidirectional serial access memories (SAMs)

* Fully static SAM and Mask Register, no refresh
required

* 2,048-bit Bit Mask Register

* SERIAL MASKDATA INPUT mode

SPECIAL FUNCTIONS

« MASKED WRITE (Write-Per-Bit)

- PERSISTENTMASKED WRITE

- SPLIT READ and WRITE TRANSFERs
+ BLOCKWRITE

« BIT MASKED TRANSFERs

OPTIONS MARKING
* Timing (DRAM, SAMs [READ cycle/ WRITE cycle])
60ns*, 20ns/20ns

70ns, 22ns/20ns -7
80ns, 25ns/22ns -8
» Packages
Plastic SOJ (400 mil) DJ
Plastic TSOP (400 mil) TG
* Functionality
QSF output MT43C4257A
(indicates SAM-half accessed)
SSF input MT43C4258A

(Split SAM special function, stop count)
* Part Number Example: MT43C4257ADJ-7

* Consult factory for -6 availability

GENERAL DESCRIPTION

The MT43C4257A /8A are high-speed, triple-port CMOS
dynamic random access memories (TPDRAMs) containing
1,048,576 bits. Data may be accessed by a 4-bit-wide DRAM

PIN ASSIGNMENT (Top View)
40-Pin SOJ
sco 1 40 1 vss
spaby {2 39 1 sDQo4
SDQb2 3 B0 S_DQbS
TRM 4 37 P seb
sca 5 36 0 MKD
sDQat1 [ 6 35 1 sDQa4
SbQa2 {7 34 1 sDQa3
TRIOE (] 8 33 [1 SEa
Dot 9 32 [ DQ4
Doz {10 31 [ pQ3
vee O 11 30 P vss
MEWE 12 29 P DSF1
sTs 13 28p Eb/SSFb'
RAS (14 27 p CAS
DsF2 [ 15 26 [ QSFa/SSFa*
As [ 16 25 0 A0
A6 [ 17 24 0 A1
As [] 18 23p A2
As [ 19 2 E A3
vee {] 20 21 A7
40/44-Pin TSOP
SCh 1 44 Vis
sDawt 2 4 SDQOn4
SDab2 3 2 SDOM
TAM 4 Q SEb
SCa H 40 MKD
SDQaY & 39 SDOad
soow 7 a [ spasa
TROE ] k14 SEs
Doy 3 3 004
pa2 o 10 35 [0 oo3
Vee 13 32 Vas
MEWE 1 3 DSF1
STS 1% 30 QSFu/SSFu*
AAS 16 29 [ CAS
DSF2 17 2 QSFa/SSFa*
A8 18 a A0
A8 19 % A
AS 20 -] AZ
Ad 2 u A3
Vee 22 2 AT
*MT43C4257A/MT43C4258A

port or by either of two independently clocked 512 x 4-bit
serial access memory (SAM) ports. Data may be transferred
bidirectionally between the DRAM and either SAM.

MT43C4257A/8A
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MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

The DRAM portion of the TPDRAM s functionally iden-
tical to the MT4C4256 (256K x 4 DRAM). Eight 512-bit data
registers make up the serial access memory portions of the
TPDRAM. Data I/O and internal data transfer are accom-
plished using five separate bidirectional data paths; the
4-bit random access 1/ O port, the pair of internal 2,048-bit-
wide paths between the DRAM and the SAMs, and the pair
of 4-bitserial 1/ O ports for the SAMs. The rest of the circuitry
consists of the control, timing and address-decoding logic.

All three ports may be operated asynchronously and
independently of the others except when data is being
internally transferred between the DRAM and either SAM.

Each of the 2,048 bits involved in an internal transfer may
be individually masked by performing a BIT MASKED
TRANSFER operation. The 512 x 4-bit, bit-mask data regis-
ter may be parallel loaded from the DRAM or either SAM,
or serial loaded through the MKD serial input.

As with all DRAMs, the TPDRAM must be refreshed to
maintain data. The refresh cycles must be timed so that all
512 combinations of RAS addresses are executed at least
every 16.7ms (regardless of sequence). Micronrecommends
evenly spaced refresh cycles for maximum data integrity.
An internal transfer between the DRAM and either SAM
counts as a refresh cycle. The SAM portions of the TPDRAM
are fully static and do not require refresh.

The operation and control of the MT43C4257A/8A are
optimized for high-performance graphics and communica-
tion designs. The triple-port architecture is well suited to
buffering the sequential data types used in raster graphics
display, serial/ parallel networking and data communica-
tions. Special features suchas SPLITREAD TRANSFER, BIT
MASKED TRANSFERs and BLOCK WRITE allow further
enhancements to system performance.

FUNCTIONAL BLOCK DIAGRAM

512
ARRA
e _ B I
. . . g,

SAM A LOCATION
DECODER

REGISTER
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MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

PIN DESCRIPTIONS

SOJ PIN
NUMBERS

TSOP PIN
NUMBERS

SYMBOL

TYPE

DESCRIPTION

5

5

SCa

Input

Serial Clock, SAMa: Clock input to the serial address counter for
the SAMa registers and strobe for SAMa control and data inputs.

SCb

Input

Serial Clock, SAMb: Clock input to the serial address counter for
the SAMb registers and strobe for SAMb control and data inputs.

TR/OE

Input

Transfer Enable: Enables an internal TRANSFER operation at
the falling edge of RAS, or

Output Enable: Enables the DRAM output buffers when taken
LOW after RAS goes LOW (CAS must also be LOW); otherwise,
the output buffers are in a High-Z state.

12

14

Input

Mask Enable: It ME/WE is LOW at the falling edge of RAS, a
MASKED WRITE cycle is performed, or

Write Enable: ME/WE is also used to select a READ (MEMWE =
H) or WRITE (ME/WE = L) cycle when accessing the DRAM.
This includes a READ TRANSFER (ME/WE = H) or WRITE
TRANSFER (ME/WE = L).

33

37

SEa

input

Serial Port Enable SAMa: SEa enabies Port A serial 1/0 buffers
and allows a serial READ or WRITE operation to occur,;
otherwise, the output butfers are in a High-Z state. SEa is also
used during a TRANSFER operation to indicate whether a
WRITE TRANSFER or a SERIAL-INPUT-MODE ENABLE
(PSEUDO WRITE TRANSFER) cycle is performed.

37

41

input

Serial Port Enable, SAMb: SEb enables Port B serial I/O buffers
and allows a serial READ or WRITE operation to occur,
otherwise, the output buffers are in a High-Z state. SEb is also
used during a TRANSFER operation to indicate whether a
WRITE TRANSFER or a SERIAL-INPUT-MODE ENABLE
{(PSEUDO WRITE TRANSFER) cycle is performed.

29

31

DSF1

Input

Special Function (Control) 1: DSF1 is used to indicate which
special functions are used on a particular access or transfer
cycle. See the Functional Truth Table for a detailed description.

15

17

DSF2

Input

Special Function (Control) 2: DSF2 is used to indicate which
special functions are used on a particular access or transfer
cycle. See the Functional Truth Table for a detailed description.

14

16

RAS

Input

Row Address Strobe: RAS is used to clock-in the 9 row-address
bits and strobe the control and data inputs.

27

29

Input

Column Address Strobe: CAS is used to clock-in the 9 column-
address bits, enable the DRAM output buffers (along with
TR/OE), and strobe control inputs and data inputs.

MTa3Ca287AVBA
Rev. 894
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MICRON

MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

PIN DESCRIPTIONS (continued)

SGJPIN
NUMBERS

TSOPPIN
NUMBERS

SYMBOL

TYPE

DESCRIPTION

25, 24, 23,
22,19, 18,
17,21,16

27, 26, 25,
24, 21, 20,
19, 23,18

A0-A8

input

Address Inputs: For DRAM operation, these inputs are
multiplexed and clocked by RAS and TAS to select one 4-bit
word out of the 256K available. During TRANSFER operations,
AO to A8 indicate the DRAM row being accessed (when RAS
goes LOW) and the SAM start address (when CAS goes LOW).

13

15

STS

Input

SAM Transfer Select: The state of STS at RAS time determines
which SAM is involved in a transfer (SAMa = LOW, SAMb =
HIGH).

36

40

MKD

Input

Mask Data Input: MKD is used during BIT MASK REGISTER
LOAD cycles to enable or disable the serial mask input mode
(SMI). If SMI is enabled (MKD = HIGH at RAS), then MKD is
used as mask data input and is clocked by SCb into the mask
data register.

Input

Transfer Mask Select: TRM is used to select between NORMAL
TRANSFER cycles and BIT MASKED TRANSFER or BIT MASK
REGISTER LOAD cycles.

9,10, 31,32

9,10, 35, 36

DQ1-DQ4

input/
Output

DRAM Data |/O: Data inputs and outputs for the DRAM memory
array, inputs for the MASK and COLOR REGISTER load cycles;
address mask inputs for BLOCK WRITE cycles.

6,7,34,35

6,7,38,39

SDQa1-SDQa4

Input/
Qutput

Serial Data |/O, SAMa: Input, Output, or High-Z.

2,3,38,39

2,3,42,43

SDQAb1-SDAb4

Input/
Output

Serial Data /O, SAMb: Input, Output, or High-Z.

26

28

QSFa/SSFa

Output

Input

Split SAM Status, SAMa (MT43C4257A): QSFa indicates which
half of SAMa is being accessed (Lower = LOW, Upper = HIGH).

Split SAM Special Function, SAMa (MT43C4258A). SSFa =
HIGH stops access to current half of SAM and will load the Tap
address of the next half into the address pointer. SSFa is
synchronized with SCa.

28

30

QSFb/SSFb

Output

Input

Split SAM Status, SAMb (MT43C4257A): QSFb indicates which
half of SAMb is being accessed (Lower = LOW, Upper = HIGH).

Split SAM Special Function, SAMb (MT43C4258A): SSFb =
HIGH stops access to current half of SAM and will load the Tap
address of the next half into the address pointer. SSFb is
synchronized with SCb.

11, 20

13,22

Vce

Supply

Power Supply: +5V +5%

30, 40

32, 44

Vss

Supply

Ground

MTA3CA2STAIBA
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MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

FUNCTIONAL DESCRIPTION

The MT43C4257A /8A may be divided into four func-
tional blocks: the DRAM and its special functions, the bit
maskregister (BMR), thetwoserial access memories (SAMs),
and the DRAM/SAM/BMR transfer circuitry. All the op-
erations described below are also shown in the AC Timing
Diagrams section of this data sheet and are summarized in
the Functional Truth Table.
Note: For dual function pins, the function that is not being
discussed will be surrounded by parentheses. For ex-
ample, the TR/OE pin will be shown as TR/(OE) in
references to transfer operations.

DRAM OPERATION

This section describes the operation of the random access
port and the special functions associated with the DRAM.

DRAMREFRESH (ROR, CBR,and HR)

Like any DRAM-based memory, the MT43C4257A /8A
TPDRAM must be refreshed to retain data. All 512 row-
address combinations must be accessed within 16.7ms. The
MT43C4257A /8A support CBR, RASONLY and HIDDEN
types of refresh cycles.

For the CBR REFRESH cycle, the row-addresses are gen-
erated and stored in an internal address counter. The user
need not supply any address data but must simply perform
512 CBR cycles within the 16.7ms time period.

For RAS ONLY REFRESH cycles, the refresh address
must be generated externally and applied to the A0-A8
iR‘lE‘its‘ The DQ pins remain in a High-Z state for both the

AS ONLY and CBR cycles.

HIDDEN REFRESH (HR) cycles are performed by tog-
gling RAS (while keeping CAS LOW) after a READ or
WRITE cycle. This performs CBR REFRESH cycles but does
not disturb the DQ lines.

Any DRAM READ, WRITE, or TRANSFER cycle also
refreshes the DRAM row that is being accessed. The SAM
and BMR portions of the MT43C4257A /8A are fully static
and do not require any refreshing.

DRAMREAD ANDWRITECYCLES (RW)

The DRAM portion of the TPDRAM is nearly identical to
standard 256K x4 DRAMs. However, because several of the
DRAM control pins are used for additional functions on this
device, several conditions that were undefined or “don’t
care” states for the DRAM are specified for the TPDRAM.

These conditions are highlighted in the following discus-
sion. Inaddition, the TPDRAM has several special functions
that may be used when writing to the DRAM.

The 18 address bits used to select a 4-bit word from the
262,144 available are latched into the chip using the A0-A8,
RAS, and CASinputs. First, the 9 row-addressbits are set up
on the address inputs and clocked into the part when RAS
transitions from HIGH to LOW. Next, the 9 column-address
bits are set up on the address inputs and clocked-in when
‘CAS goes from HIGH to LOW.

Note: RAS also acts as a “master” chip enable for the

TPDRAM. IfRAS isinactive, HIGH, all other DRAM

care” and may change state without effect. No DRAM m

or TRANSFER cycles will be initiated without RAS

falling.

Forsingle-port DRAMS, the OE pinisa “don’t care” when
RAS goes LOW. For the TPDRAM, TR/ (OE) is used when
RAS goes LOW to select between DRAM and TRANSFER
cycles. TR/(OE) must be HIGH at the RAS HIGH to LOW
transition for all DRAM operations.

If (ME)/WE is HIGH when CAS goes LOW, a DRAM
READ operationis performed and the data from the memory
cells selected will appear at the DQ1-DQ4 port. The (TR)/
OE input must transition from HIGH to LOW some time
after RAS falls to enable the DRAM output port.

For single-port DRAMs, WE is a “don’t care” when RAS
goes LOW. For the TPDRAM, ME/(WE) is used, when
RAS goes LOW, to select between a MASKED WRITE cycle
or a normal WRITE cycle. If ME/(WE) is LOW at the RAS
HIGH-to-LOW transition, a MASKED WRITE operation is
selected.Forany TPDRAM non-masked access cycle (READ
or WRITE), ME/ (WE) must be HIGH at the RAS HIGH-to-
LOW transition. If (ME)/ WE is LOW when CAS goes LOW,
aDRAM WRITE operation is performed and the data pres-
ent on the DQ1-DQ4 data port will be written into the
selected memory cells.

The TPDRAM can perform all the normal DRAM cycles:
READ, EARLY-WRITE, LATE-WRITE, READ-MODIFY-
WRITE, FAST-PAGE-MODE READ, FAST-PAGE-MODE
WRITE, and FAST-PAGE-MODE READ-MODIFY-WRITE.
Referto the ACtiming parameters and diagramsin the data
sheet for more details on these operations.

MTAICA257A/BA
Rev. 494
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MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

|<— NONPERSISTENT MASKED WRITE —"‘_— NONPERSISTENT MASKED WRITE —"l
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Figure 1

NONPERSISTENT MASKED WRITE EXAMPLE

NONPERSISTENT MASKED WRITE (RWNM)

The MASKED WRITE feature eliminates the need todo a
READ-MODIFY-WRITE cycle when changing only certain
bits within a4-bit word. The MT43C4257A / 8A support two
types of MASKED WRITE cycles, NONPERSISTENT
MASKED WRITE and PERSISTENT MASKED WRITE.

If ME/(WE), DSF1 and DSF2 are LOW at the RAS
HIGH- to-LOW transition, the data (mask data) present on
the DQ1-DQ4 inputs will be written into the mask data
register. The mask data acts as an individual write enable
for each of the four DQ1-DQ4 pins. If a LOW (logic 0) is
written to a mask data register bit, the input port for that bit
is disabled during the subsequent WRITE operation and no
new data will be written to that DRAM cell location. A
HIGH (logic 1) on a mask data register bit enables the input
port and allows normal WRITE operations to proceed. This

convention is used for all masks on the MT43C4257A /8A.
Note that CAS is still HIGH. When CAS and (ME)/WE go
LOW, the bits present on the DQ1-DQ4 inputs will be
written to the DRAM (if the mask data bit was HIGH) or
ignored (if the mask data bit was LOW). The DRAM con-
tents that correspond to the masked bits wiil not be changed
during the WRITE cycle. When using NONPERSISTENT
MASKED WRITE, the data present on the DQ inputs is
loaded into the mask data register at every falling edge of
RAS.FAST-PAGE-MODE canbe used intandem with NON-
PERSISTENT MASKED WRITE to write several column
locations using the same mask during one RAS cycle. An
example of NONPERSISTENT MASKED WRITE cycle is
shown in Figure 1.

WT43CA257A/8A
Rev. 6/
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]4— LOAD MASK REGISTER —’i <—— PERSISTENT MASKED WRITE ——FI <——— PERSISTENT MASKED WRITE '—’}

S \ / \ / \ /
DSF1 \ ‘ / \ / \ :
DsF2 . ) L
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MASK DATA DATA DATA DATA DATA DATA
) [7] X [o] X
1 (1] o --» [0] (0] APPLY 1 eeens >
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1 lo] 1 - 1] lo] 1 eeeas >
{Stored in BEFORE AFTER BEFORE AFTER
Mask Data
Register) ADDRESS 0 ADDRESS 1
0=LOW V//} oonT care
1 = HIGH

X = NOT EFFECTIVE (DON'T CARE)

Figure 2
PERSISTENT MASKED WRITE EXAMPLE

PERSISTENT MASKED WRITE (RWOM)

The PERSISTENT MASKED WRITE feature eliminates
the need to rewrite the mask data before each MASKED
WRITE cycle if the same mask datais being used repeatedly.
Toinitiatea PERSISTENTMASKED WRITE,aLOADMASK
REGISTER cydle is performed by taking ME/(WE) and
DSF1 HIGH, and DSF2 LOW, when RAS goes LOW. The
mask data is loaded into the internal register when
CAS goes LOW, provided DSF1 is LOW (see the LOAD
MASK REGISTER description). PERSISTENT MASKED
WRITE cycles may then be performed by taking ME/ (WE)
and DSF2LOW, and DSF1 HIGH whenRAS goes LOW. The
contents of the mask data register will then be used as the
mask data for the DRAM inputs.

Unlike the NONPERSISTENT MASKED WRITE cycle,
the data present at the DQ inputs is not loaded into the mask
register when RAS falls. Another PERSISTENT MASKED
WRITE cycle may be performed without reloading the reg-
ister. Figure 2 shows the LOAD MASK REGISTER and
PERSISTENTMASKED WRITE cycle operations. The LOAD
MASKREGISTER and PERSISTENTMASKED WRITE cycles
allow systems that cannot output data at RAS time to
perform MASKED WRITE cycles. PERSISTENT MASKED
WRITE can also operate in FAST-PAGE-MODE.

BLOCK WRITE (BW)

The MT43C4257A/8A will perform a BLOCK WRITE
cycle if DSF1 is HIGH when CAS goes LOW. In BLOCK
WRITE cycles, the contents of the color register (instead of
the DQ inputs) are directly written to four adjacent column
locations (see Figure 3). A total of 16 bits will be written
simultaneously, improving the normal DRAM fill rate by
four times. The color register must be loaded prior to
beginning BLOCK WRITE cycles (see LOAD COLOR
REGISTER).

The row is addressed asin a normal DRAMWRITE cycle.
However, when CAS goes LOW, only the A2-A8 inputs are
used. A2-A8 specify the “block” (out of the 128 possible) of
four adjacent column locations that will be accessed. When
the latter of ME/ WE and CAS go LOW, the DQ inputs are
latched and used to determine which of the four column
locations will be written. DQ1 acts as a write enable for
column location A0 = 0, A1 = 0; DQ2 controls column
location A0=1, A1=0;DQ3 controls A0=0,Al1=1;andDQ4
controls A0 =1, A1 = 1. The write enable controls (DQs) are
active HIGH; the WRITE function is enabled by alogic1and
disabled by a logic 0.

The contents of the color register will then be written to
the column locations enabled. Each DQ location of the color

MT43CA2STABA
Rev. /94
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BLOCK WRITE EXAMPLE

register is written to the four column locations (or any of the
four that are enabled) in the corresponding DQ bit plane.
The DQ mask is not used in this mode.

NONPERSISTENTMASKED BLOCK WRITE (BWNM)
The MASKED WRITE functions may be used during
BLOCK WRITE cycles also. NONPERSISTENT MASKED
BLOCK WRITE operates exactly like the normal NONPER-
SISTENTMASKED WRITE except the mask is now applied
tofour column locations instead of just one column location.
Like NONPERSISTENT MASKED WRITE, the combina-
tion of ME/(WE) LOW and DSF1 LOW when RAS goes
LOW, initiatesa NONPERSISTENT MASK cycle. The DSF1
pin must be driven HIGH when CAS goes LOW to perform

a NONPERSISTENT MASKED BLOCK WRITE. By using
both the column mask input and the MASKED WRITE
function, any combination of the four bit planes may be
masked and any combination of the four column locations
may be masked.

PERSISTENT MASKED BLOCKWRITE (BWOM)

This cycle is also performed exactly like the normal PER-
SISTENTMASKED WRITE except that DSF1 is HIGH when
CAS goes LOW to indicate the BLOCK WRITE function.
Both the mask data register and the color register must be
loaded with the appropriate data prior tostarting a PERSIS-
TENTMASKED BLOCK WRITE.

DRAM REGISTER OPERATIONS

The MT43C4257A /8A contain two 4-bit registers that are
used as data registers for special functions. This section
describes how to load these registers.

LOADMASKREGISTER (LMR)

The LOAD MASK REGISTER operation and timing are
identical toanormal WRITE cycle except that DSF1is HIGH
when RAS goes LOW. As shown in the Truth Table, the
combination of TR/ (OE), ME/ (WE), and DSF1being HIGH
when RAS goes LOW indicates the cycleis aREGISTER load
cycle. DSF1 is used when CAS goes LOW to select the
register to be loaded, and must be LOW fora LOAD MASK
REGISTER cycle. The data present on the DQ lines will then
be written to the mask data register.

Note: For a normal DRAM WRITE cycle, the mask data
register is disabled but not modified. The contents of
mask data register will not be changed unless NON-
PERSISTENT MASKED WRITE or LOAD MASK

REGISTER cycles are performed.

The row address supplied will be refreshed, but it is not
necessary to provide any particular row address. The col-
umn address inputs are ignored during a LOAD MASK
REGISTER cycle.

The mask data register contents are used during PERSIS-
TENT MASKED WRITE and PERSISTENT MASKED
BLOCK WRITE cycles to selectively enable WRITEs to the
four DQ planes.

LOADCOLORREGISTER(LCR)

A LOAD COLOR REGISTER cycle is identical to the
LOAD MASK REGISTER cycle except DSF1 is HIGH when
CAS goes LOW. The contents of the color register are re-
tained until changed by another LOAD COLORREGISTER
cycle (or the part loses power) and are used as data inputs
during BLOCK WRITE cycles.

MTAICA2STABA
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TRANSFER OPERATIONS :

This section describes transfer operations between the

DRAM and either SAM. The direction of the transfer is
specified with respect to the DRAM portion of the device. A
WRITE is referenced to the DRAM array and a READ is
referenced from the array.
Note: The three ports of the TPDRAM are independent of,
and asynchronous to, one another. Any or all of the
ports may be accessed simultaneously at the maximum
allowable frequencies. The only time the ports are
synchronizedis during transfers toor fromthe DRAM
and SAM portions of the device. A transfer involving
a SAM does not affect access from the other SAM port.
Both SAMs may be accessed during a DRAM/BMR
transfer operation or any other DRAM access cycle
other than a SAM transfer.

TRANSFER operations are initiated when TR/ (OE) is
LOW at the falling edge of RAS. The state of STS when
RAS goes LOW indicates which SAM the TRANSFER will
address. The state of (ME)/ WE when RAS goes LOW indi-
cates the direction of the TRANSFER. At the same time,
DSF1 is used to select between normal TRANSFER cycles
and SPLIT TRANSFER cycles and DSF2 is used to select
between normal TRANSFER cycles and MASKED TRANS-
FER cycles. A TRANSFER cycle can be performed without
dropping CAS. In this case, the previously loaded Tap
address will be used.

The MT43C4257A/8A include a feature called BIT
MASKED TRANSFER, which uses a third 2,048-bit data
registertoindividually mask everybitinvolved inatransfer
operation. The BITMASKED TRANSFER may beapplied to
either READ or WRITE TRANSFERs. The TRM pin is used
toselect between NORMAL and BITMASKED TRANSFER
(or BITMASKREGISTER LOAD) cycles. The type of trans-
fer operation is always selected on the falling edge of RAS.

NORMALTRANSFERS

The MT43C4257A /8A support all of the popular transfer
cycles available on Micron’s 1 Meg Video RAMs. Each of
these is described in the following section.

READTRANSFER(RT)

A READ TRANSFER cycle is selected if (ME)/WE is
HIGH, DSF1, DSF2 and TR/ (OE) are LOW when RAS goes
LOW. When RAS goes LOW, the READ TRANSFER is to
SAMa if STS = LOW, or to SAMb if STS = HIGH. The row-
address bits indicate the four 512-bit DRAM rows that are to
be transferred to the four SAM data registers. The column-
address bits indicate the start address (or Tap point) of the
next serial output cycle from the designated SAM data
registers. QSF indicates the SAM half being accessed: LOW

if the lower half, HIGH if the upper half. Performing a
READ TRANSFER cycle sets the direction of the selected
SAM'’s 1/ 0 buffers to the output mode. _

Tocomplete aREAL-TIME READ-TRANSFER, TR/ (OE)
is taken HIGH while RAS is low and after the 'RTH timing
has been met. In order to synchronize the REAL-TIME
READ TRANSFER to the serial clock, the rising edge of TR/
(OF) must occur between the rising edges of successive
clocks on the SC input (refer to the AC timing diagrams). A
“regular” READ TRANSFER is not sychronized with the
SC pin of the addressed SAM. This type of RT is performed
when TR/ (OE) is taken HIGH “early,” without regard to
the falling edge of CAS. The transfer will be completed
internally by the device. The first serial clock must meet the
tRSD and 'CSD delays (see READ TRANSFER AC timing
diagram). The 2,048 bits of DRAM data are then writteninto
the SAM dataregisters, and the selected SAM’s Tap address
that was stored in the internal, 9-bit Tap address register is
loaded into the address counter. If SE for the SAM selected
(SEa for SAMa) is LOW, the first bits of the new row data
will appear at the serial outputs with the next SC clock
pulse. SE enables the serial outputs, and may be either
HIGH or LOW during this operation.

SPLITREAD TRANSFER (SRT)

The SPLITREAD TRANSFER cycle eliminates the critical
transfer timing required to maintain a continuous serial
output data stream (the “fuil” READ TRANSFER cycle has
to occur immediately after the final bit of “old data,” and
before the first bit of “new data” is clocked out of the SAM
port).

When using the SPLIT TRANSFER mode, the SAM is
divided into an upper half and a lower half. While data is
being serially read from one half of the SAM, new DRAM
data may be transferred to the other half. The transfer may
occur at any time while the other half is sending data, and
need not be synchronized with the SC clock.

The TR/ (OE) timing is relaxed for SRT cycles. The rising
edge of TR/ (OE) is not used to complete the TRANSFER
cycle, and therefore is independent of the rising edges of
RAS and CAS. The transfer timing is generated internally
for SPLIT TRANSFER cycles.

SPLITTRANSFERs donotchange the SAM1/ O direction.
A normal (non-split) READ TRANSFER cyclemust precede
any sequence of SRT cycles to putthe SAMI/ Ointhe output
modeand provide theinitial SAM Tap address (which half).
Then an SRT can be initiated by taking DSF1 HIGH and
selecting the desired SAM (using STS) when
RAS goes LOW during the TRANSFER cycle. As in non-split
transfers, the row address is used to specify the DRAM row
to be transferred. When an SRT cycle is initiated, the half of
the SAM not actively being accessed will be the half that
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receives the transfer. When CAS falls, address pins A0-A7
determine the Tap address for the SAM-half receiving the
transfer; A8 = “don’t care.” If CAS does not fall, the most
recently loaded Tap address for that SAM will be reused
and the TRANSFER will be to the idle half.

Figure 4 shows a typical SRT initiation sequence. The
normal READ TRANSFER is first performed, followed by
an SRT of the same row to the upper half of the SAM. The
SRTtotheupperhalfis optional and need onlybe doneif the
Tap for the upper half = 0. For the MT43C4257A, serial
access continues, and whenthe SAM address counterreaches
255(*A8” =1, A0-A7 =0), the QSF output for that SAM goes
HIGH. [QSF = 0 when the Lower SAM (bits 0-255) is being
accessed. QSF = 1 when the Upper SAM (bits 256-511) is
being accessed]. Then the Tap address for the upper half is
automatically loaded. Since the serial access has switched to
the upper half of the SAM, new data may be transferred to
the lower half. This sequence of waiting for the state of QSF
to change and then transferring new data to the SAM half
that is not being accessed may now be repeated. For ex-
ample, the next step in Figure 4 would be to wait until QSF
went LOW (indicating that row-1 data is shifting out the
lower SAM) and then transfer the upper half of row 1 to the

= I /I///':"‘—\

upper SAM. CAS is used to load the Tap address. If CAS
does not fall, the last Tap address load for the addressed
SAM will be reused. If the terminal count of that SAM half
isreached before an SRT is performed for the next half, the
access will be repeated from the same half and previously
loaded Tap address (access will not move to the next halif).

The split SAM operation is slightly different for the
MT43C4258A. Instead of having a QSF, this device has a
Split SAM Special Function (SSF) input. Withthisinputthe
serial access may be switched at will from one half of the
SAMtotheother.Inother words, the address count maybe
stopped on the current half and the Tap address of the next
half may be loaded, without waiting for the maximum
address count of the current half (255; lower, 511; upper).
If no SSF pulse is applied, the Tap address of the next half
will be automatically loaded when the maximum count of
thecurrentSAM-halfisreached.1fSSF is HIGHat SCbefore
an SRT is performed for the next half, the access will jump
to the old Tap address of the same half. Access will not
proceed tothe next half. If terminal count is reached before
an SRT, the access will proceed as it does for the
MT43C4257A.
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Figure 4
TYPICAL SPLIT-READ-TRANSFER INITIATION SEQUENCE
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WRITETRANSFER(WT)

Theoperation of the WRITETRANSFER s identicaltothe
READ TRANSFER described previously, except (ME)/WE
and SE mustbe LOW whenRAS goes LOW. The DSF2 input
is used to select between the WT and DQ MASKED WRITE
TRANSFER cycles, and must be LOW for the WT cycle. The
STSpinisalsotaken LOW or HIGH toselect SAMaorSAMD,
respectively, when RAS goes LOW. The row address indi-
cates the DRAM row to which the SAM data register will be
written, and the Tap address indicates the starting address
of the next SERIAL INPUT cycle for the SAM data registers.
QSFindicatestheSAM halfbeing accessed; LOWifthelower
half, HIGH if the upper half. Performing a WT sets the
direction of the SAM 1/0 buffers to the input mode.

PSEUDOWRITETRANSFER (PWT)

The PSEUDO WRITE TRANSFER cycle may be used to
change the direction of a SAM port from output to input
without disturbing the DRAM data in the selected row. A
PSEUDO WRITE TRANSFER cycleisa WRITE TRANSFER
cycle withtheSE of theappropriate SAM held HIGH instead
of LOW.Theaddressed row willberefreshed. ADQMASKED
WRITE TRANSFER (with all bits masked) is an alternate
method for changing the direction of the SAM port without
disturbing the addressed row data.

DQMASKED WRITETRANSFER (MWT)

The databeing transferred from either SAM tothe DRAM
may be masked by performing a DQ MASKED WRITE
TRANSFER cycle. The transfer of data may be selectively
enabled for each of the four DQ planes (see Figure 5). The
MWT cycle is identical to the WRITE TRANSFER cycle
except DSF2 is HIGH and mask data must be on the DQ
inputs at the falling edge of RAS.

The complete SAM register will be transferred to the
selected row in each DQ plane if the mask data input is
HIGH, and the SAM register will not be transferred if the
mask data input for that DQ plane is LOW. DRAM data is
not disturbed in masked DQ planes.

DQMASKED SPLITWRITETRANSFER (MSWT)

The DQ MASKED SPLIT WRITE TRANSFER feature
makes it possible to input and transfer uninterrupted bit
streams. Figure 6 shows a typical initiation sequence for
SWT cycles.

Like the SRT, the DQ MASKED SPLIT WRITE TRANS-
FER cycle does not change the state of the SAM 1/0
buffers. A normal, DQ MASKED or PSEUDO WRITE
TRANSFER cycle is required to set the Tap address and set
the SAM 1/0 direction to input mode.

After the WT, an MSWT is performed to enter the split
SAM operating mode. This sets the Tap for the next half of
the SAM. The addressed half of the SAM is immediately

ROW
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SAMa or SAMb
Figure 5

DQ MASKED WRITE TRANSFER

transferred to the first destination row. This half of the SAM
may not yet contain valid data. However, another MSWT to
the same row will normally occur after this is loaded, so the
initial invalid data will be overwritten. Another approach
would betoinitiatean MSWT addressed toany DRAMrow,
but mask (disable) all four of the DQ planes. This method
canbe used toinitiate the MSWT sequence without disturb-
ing any DRAM data. The MSWT to the upper half is op-
tional, it is only needed if the Tap for the upper half
is = 0.

Write mask data must be supplied to the DQ inputs
during every MSWT cycle at RAS time. The mask data acts
asanindividual write enable for each of the four DRAMDQ
planes. For example, DQ1, at RAS time, during a MASKED
WRITE enables or disables the transfer of the SAM SDQ1
registerto the DQ1 plane of the DRAM row selected (see the
DQ MASKED WRITE TRANSFER description). As in all
other MASKED WRITE operations, a HIGH enables the
WRITETRANSFER and aLOW disables the WRITE TRANS-
FER. As with SPLITREAD TRANSFER, the half of the SAM
not receiving data will be the half transferred and the Tap
address (A0-A7) for the other half is loaded when CAS falls
(A8isa “don’t care”).1f CAS does not fall, the most recently
loaded Tap address for that SAM, A0-A7, will be reused.
The TRANSFER will be to the idle half. When the serial
clock crosses the half-SAM boundary, the new Tap address
for that half is automatically loaded.

MTAIC4257A/8A
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The QSFa and QSFb outputs (MT43C4257A) indicate
which half of SAMa or SAMD, respectively, is currently
accepting data. After QSF goes HIGH, indicating that serial
input has now switched to the upper SAM, the contents of
the lower half of the SAM may be transferred toany DRAM
row. The cycle of checking for a change in QSF and then
transferring the half of the SAM just filled may now be
repeated. The next step on Figure 6 is to wait for QSF to go
LOW and then SWT the contents of the upper half of the
SAM to row 0. If the terminal count of the SAM half is
reached before an SWT is performed for the next half, the
access will be repeated from the same half and previously
loaded Tap address (access will not move to the next half).

When operating the MT43C4258A in the MSWT mode,
the address pointer may be changed to the new Tap address
of the next half when the final desired input data is clocked
in. When the final data is input, the SSF input is taken HIGH

]

at the corresponding rising edge of SC. The next SC rising
edge will input data into the Tap location of the next half of
the SAM. If SSF is not applied, the Tap address will be
automatically loaded whenthe maximum Tap address count
is reached for the current half (255 or 511). If SSF is HIGH at
SCbefore an MSWT is performed for the next half, the access
will jump to the old Tap address of the same half. Access
will not proceed to the next half. If terminal count is reached
before an MSWT, the access will proceed as it does for the
MT43C4257A.

SERIALINPUT and SERIALOUTPUT

The control inputs for SERIAL INPUT and SERIAL OUT-
PUT are SCa,b, SEa,b and 5SFa,b (MT43C4258A). Therising
edge of SC increments the serial address counter and pro-
vides access to the nextSAMlocation. SE enables or disables
the serial input/output buffers.

— W\

S, ;:@@@Cf

\

,",’ !!
1.
- ; an—\ i

.I:l l: I’U
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TYPICAL SPLIT-WRITE-TRANSFER INITIATION SEQUENCE
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BIT MASKED TRANSFER BLOCK DIAGRAM

Serial output of the SAM contents will start at the serial
Tap addressthat wasloaded inthe SAMa,b address counter
during the DRAM-TO-SAM TRANSFER cycle. The SC in-
put increments the address counter and presents the con-
tents of the next SAM location to the 4-bit port. SE is used as
an output enable during the SAM output operation. The
serial address is automatically incremented with every SC
LOW-to-HIGH transition, regardless of whether SE is HIGH
or LOW. For the MT43(C4257A, the address progresses
through the SAM and will wrap around (after count 255 or
511) to the Tap address of the next half, for split modes. The
address count will wrap around (after count 511) to Tap
address 0 if in the “full” SAM modes.

For the MT43C4258A, the address count will wrap as it
does for the MT43C4257A, or it may be triggered, at will, to
the next half by the SSF input (split SAM modes). If SSF is
HIGH at a LOW-to-HIGH transition of SC, the Tap address
of the next half will be loaded into the address pointer. The
subsequent LOW-to-HIGH transition of SC will clock data
from the Tap address of the new half.

SCis also used to clock-in data when the device is in the
serial input mode. As in the serial output operation, the
contents of the serial address counter (loaded when the
serial input mode was enabled) will determine the serial
address of the first 4-bit word written. SE acts as a write
enable for serial input dataand mustbe LOW for valid serial
input. If SE = HIGH, the data inputs are disabled and the
SAM contents will not be modified. The serial address
counter is incremented with every LOW-to-HIGH transi-
tion of SC, regardless of the logic level on the SE input. The

operationof SSF (MT43C4258A) is the same as described for
serial output.

BIT MASKED TRANSFERS

This section describes transfers between the DRAM and
either of the two SAMs using the BIT MASKED TRANSFER
capability. Before performing these BIT MASKED
TRANSFERs, the bit mask register must be loaded with the
mask data. See the next section, BIT MASK REGISTER
OPERATIONS, for instructions on how to load the bit mask
register (BMR).

The BMR is a 2,048-bit register that individually controls
each of the 2,048 transfer gates on the internal 512 x 4
transfer bus (see Figure 7). These bus transfer gates reside
between the DRAM array and the three data registers and
are settothe “pass-thru” mode for nonmasked transfers. For
BIT MASKED TRANSFERSs, the data in the BMR is coupled
to the control inputs of the bus transfer gates. A logic “1” in
the BMR will select the pass-thru (unmasked) mode for the
corresponding SAM data bit, while alogic “0” will select the
masked mode for that bit.

BIT MASKED TRANSFERs may be incorporated when
doing READ, WRITE, SPLIT READ and SPLIT WRITE
TRANSFERSs. The timing and control required for any par-
ticular BIT MASKED TRANSFER cycle are identical to the
corresponding normal TRANSFER cycle, except that TRM
and DSF2 are HIGH instead of LOW. BIT MASKED
TRANSFERsbetweenthe DRAM and either of the two SAM
registers are possible. Figure 8 illustrates the BIT MASKED
TRANSFER functions.

MT43CA25TABA
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BIT MASK TRANSFER BLOCK DIAGRAM

BITMASKEDREAD TRANSFER (BMRT)

BITMASKED READ TRANSFER may be used to transfer
any combination of the 2,048 bits contained in any DRAM
row address to either of the two SAMs. The logic conditions
and timing for the BMRT function are identical to the nor-
mal READ TRANSFER function except that TRM and DSF2
are HIGH to select the BIT MASKED feature. If a bit in the
BMR is a logic “1”, the bus connection between the corre-
sponding DRAM bit and the selected SAM bit is enabled
and the data at the destination (one of the SAMs for BMRT)
will be changed to the source data (the DRAM row for
BMRT).

BITMASKED SPLITREAD TRANSFER (BMSRT)

The BIT MASKED SPLIT READ TRANSFER operation is
identical tothe normal SPLITREAD TRANSFER except that
the bit mask (stored in the bit mask register) is applied to the
transfer data by taking TRM and DSF2 HIGH when RAS
falls. The remaining control timing is identical to the re-
quirements for a normal SPLIT READ TRANSFER.

BITMASKED WRITETRANSFER (BMWT)

Like WRITE TRANSFER, the BIT MASKED WRITE
TRANSFER function may be used to transfer data to any
DRAM-row address from either of the two SAMregisters.In
this case, the SAM data will be masked by the contents of the
bit mask register before the data is written to the
DRAM.

BIT MASKED SPLIT WRITE TRANSFER (BMSWT)

Like the other BIT MASKED TRANSFER cycles, the
BMSWT is nearly identical to the SPLIT WRITETRANSFER,
except TRM and DSF2 are HIGH when RAS fails. Two
masks are applied during a BMSWT operation. Each of the
individual bits are masked by the bit mask register and each
of the DQ planes are masked by the DQ inputs at RAS time.
If aDQ input is LOW at RAS time, none of the 256 SAM bits
for that DQ plane will be transferred to the DRAM row-half
selected. If a DQ input is HIGH, the 256 SAM bits for that
row half will be masked by the corresponding 256 mask
register bits when written to the selected DRAM row-half.
The remaining control timing is identical to the require-
ments for a normal SPLIT WRITE TRANSFER.

DQMASKED BITMASKED WRITETRANSFER (BMWT-
DQM)

The BMWT-DQM cycle is nearly identical to the BIT
MASKED WRITE TRANSFER, except TRM is LOW and
DSF1 is HIGH when RAS falls. Two masks are applied
during a BMWT-DQM operation. Each of the individual
bits are masked by the bit mask register and each of the DQ
planes are masked by the DQ inputs at RAS time. If a DQ
inputis LOW at RAS time, none of the 512 SAM bits for that
DQ plane will be transferred to the DRAM row selected. If
a DQ input is HIGH, the 512 SAM bits for that row will be
masked by the corresponding 512 mask register bits when
written to the selected DRAM row. The remaining control
timing is identical to the requirements for anormal WRITE
TRANSFER.

BIT MASK REGISTER OPERATIONS

This section describes how to transfer data to or from the
Bit Mask Register (BMR) and how to clear the BMR contents.
Data may be inverted when being transferred between the
BMR and DRAM also.

BMR READ TRANSFER (BMR-RT)

Any DRAM row may be transferred to the BMR by using
the BMR READ TRANSFER function. WhenRAS falls, TR/
(OE) is LOW to select a transfer cycle. TRM is HIGH to
indicate that the BMR is involved in the TRANSFER cycle,
and DSF2 is LOW to indicate that the data is to be trans-
ferred to the BMR (as opposed to using the contents of the
BMR as bit mask data). The remainder of the timing and
control required is identical toa normal READ TRANSFER
cycle. No Tap address is loaded in this TRANSFER.

Note that the SAM transfer select (STS) pin is used to
select whether non-inverted (STS = LOW) or inverted (STS
= HIGH) data is transferred to the bit mask register. For all
transfers to or from the bit mask register, the state of the
MKD pin when RAS falls selects whether the serial mask
input (SMI) feature is enabled (see the Functional Truth

MTAICA25TABA
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Table). SMI is a special serial input mode that allows mask
information to be clocked into the BMR at the same address
location as the data clocked into SAMD (see the SMI mode
description). When RAS falls, MKD is LOW to disable SMI,
or HIGH to enable SMI. After the transfer is completed, the
MKD pin then acts either as a mask data input to the BMR
(SMI enabled) or is “don’t care” (SMI disabled). The MKD
inputis tied to the four bit-planes, the data on the MKD pin
is written to each bit plane simultaneously.

BMR INVERTED READ TRANSFER (BMR-IRT)

Ifthe STS pinis HIGH at RAS time the DRAM data will be
inverted before being written to the BMR. All 2,048 bits
involved in the transfer will be complemented. The func-
tionality and logic levels for the other control inputs are
identical to the BMR READ TRANSFER cycle. Note that
MKD is still used to enable or disable the SMI mode. There
is no added cycle time delay for either the BMR INVERTED
READ or BMR INVERTED WRITE TRANSFER cycles.

BMR WRITE TRANSFER (BMR-WT)

The contents of the BMR may also be transferred to any
DRAM row by using the BMR WRITE TRANSFER cycle.
To select a WRITE TRANSFER from the BMR, (ME)/WE
and DSF2 are LOW and TRM is HIGH when RAS falls. The
DQ inputs are used to input a DQ bit-plane mask when
RAS falls. This allows each of the four DQ planes to be
write enabled or disabled during the BMR-WT. The MKD
input is used to enable or disable the SMI mode. STS must
be LOW at RAS time to transfer non-inverted BMR data to
the DRAM row selected.

BMR INVERTED WRITE TRANSFER (BMR-IWT)

As with the BMR INVERTED READ TRANSFER, the
2,048 bits involved in the transfer may be inverted while
being transferred. Taking STS HIGH at RAS time will cause
the BMR datatobeinverted before itis stored in the selected
DRAMrow. The other control and DQ {mask) inputs are the
same as the BMR-WT.

SAM-TO-BMR TRANSFER (SAM-BMR)

The contents of either SAM may be transferred tothe BMR
in the same manner that a DRAM row is transferred. In this
case, DSF1is HIGH to indicate that the SAM, instead of the
DRAM, is the source of the data. (ME)/WE is used to
indicate the direction of the transfer, and must be LOW
when RAS falls for a SAM-TO-BMR TRANSFER. STS is no
longer used to select between normal and inverted data, it
now indicates which SAM is involved in the transfer. Since
a SAM-TO-BMR TRANSFER “reads” data from the SAM,
the SAM will be placed into input mode by this transfer
cycle. The MKD input is still used to determine if the SMI
mode will be enabled after the transfer is completed. Since

no DRAM access is involved, it is not necessary to provide
any particular ROW address at RAS time. However,
the ROW-address present at RAS time will be used as the
address for a RAS-ONLY REFRESH. Since a SAM is in-
volved in the transfer, anew SAM starting address (or Tap)
will be loaded at CAS time. This address will be loaded into
the serial address counter of the SAM selected by STS at
RAS time.

Note:  Any SAM/BMR TRANSFER will take the SAM in-
volved in the transfer out of the split SAM mode, if it

was in that mode before the transfer.

BMR-TO-SAMTRANSFER (BMR-5AM)

The contents of the BMR may also be transferred to one of
the SAM registers. The (ME)/ WE input is used to indicate
the direction of the transfer and must be HIGH for a BMR-
TO-SAM TRANSFER. STS is LOW to select SAMa or HIGH
to select SAMD as the destination for the BMR data. The
remaining inputs and functionality are identical tothe SAM-
TO-BMR TRANSFER. Since a BMR-TO-SAM TRANSFER
writesnew data to the selected SAMregister, theI/ O for the
SAMinvolved will be placed in the output mode and a new
Tap address will be loaded when CAS falls.

CLEAR BIT MASK REGISTER (CLR-BMR)

The entire contents of the BMR can be cleared (set all bits
LOW)withinasingle transfer cycleby performinga CLEAR
BMR cycle. Unlike the other cycles that access the BMR,
TRMis LOW at RAS time for the CLEAR BITMASKREGIS-
TER function. TR/ (OE) is LOW to indicate that the cycle is
a transfer cycle (although there is really no data transfer
involved). The CLR-BMR function is selected when
ME/(WE), DSF1 and DSF2 are HIGH when RAS falls.
When the BMR is cleared, all data will be masked when a
BIT MASKED TRANSFER cycle is performed.

The BMR INVERTED WRITE and BMR WRITE TRANS-
FERS may be used with the CLR-BMR function to set or
clear, respectively, any DRAMrow. The CLR-BMR function
is used to clear the BMR then the BMR TRANSFERS are
performed to the addressed DRAM row.

The CLEAR BIT MASK REGISTER function is useful
whenusing the SERIALMASKINPUT mode. Itisautomati-
cally performed (when in the SMI mode) when data is
transferred from SAMb to the DRAM (see SERIAL MASK
INPUT section).

SERIAL MASK INPUT (SMI)

Whenever the BMR is accessed, the MKD input is sensed
and latched into the BMR control logic. If the MKD pin is
LOW at RAS time the serial mask input (SMI) mode is
disabled and the BMR may only be loaded via internal
transfer cycles. If MKD is HIGH when RAS falls, during a

MT43CA257A/8A
Fev. 5/94
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Figure 9
SERIAL-MASK-INPUT MODE BLOCK DIAGRAM

BMR access, then the BMR control logic enables the SMI
mode and the BMR may be serially loaded via the MKD
input.

When SMl s enabled, the MKD inputis coupled toall four
of the bit mask register’s DQ planes (see Figure 9). The SCb
clock input and SAMb’s address counter are used to input
data to SAMb and the BMR. SEb will enable (LOW) or
disable (HIGH) input data to SAMb and the BMR; the
address count will increment regardless of the state of SEb.

The most common application of the SMI mode is to
automatically load a transfer mask with the new data writ-
ten to SAMD. To initialize the sequence, the BMR is cleared
(CLR-BMR) with MKD = HIGH at RAS time to enable the
SMI mode. Then SAMD is prepared to accept input data by
performing PSEUDO WRITE TRANSFER. The SAM start-
ing address loaded will also apply to the BMR. For every
address location to which data is written in SAMD, the
corresponding address location in the BMR will be written
tothe value present on MKD (all four planes of the BMR will

be written). After the input of data to SAMb is complete, a
BIT MASKED WRITE TRANSFER or DQ-MASKED BIT-
MASKED-WRITE TRANSFER may be performed and only
the unmasked data from SAMDb will be transferred to the
DRAM. The BMR will be cleared automatically after a BIT
MASKED WRITE TRANSFER or DQ-MASKED BIT-
MASKED-WRITE TRANSFER from SAMb, if the device is
inthe SMI mode. A BMSWT from SAMb will clear only half
of the BMR. This allows a new mask to be loaded during the
next fill of SAMD, without performing a CLR-BMR cycle. If
data is to be masked during the BMWT, then MKD is held
LOW when the corresponding SAMD data is written. If the
data is to be written (unmasked) to the DRAM during the
BMWT, then MKD is held HIGH when the corresponding
SAMBD location is written. The function of the MKD pin is
dependent on the I/O direction of SAMb. MKD is an input
only, if SMI is enabied and SAMb is in input mode. If SMl is
enabled and SAMD is in output mode, the MKD input is a
“don’tcare,” and nonew datamay be written tothe BMR via

MTAICASTABA
Rev. 8/94
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MKD. MKD isalso “don’t care” if the SMI mode is disabled.
Note that the mask data loaded via SAMb may aiso be
applied to a SAMa TRANSFER cycle, if the mask has not
been cleared by a SAMb TRANSFER or a CLR-BMR cycle.
The BMR will not be cleared after a TRANSFER involving
SAMa, or if SMl is disabled.

POWER UP INITIALIZATION

When Vcc is initially supplied or when refresh is inter-
rupted for more than 16.7ms, the device must be initialized.

After Vcc is at specified operating conditions, for 100us
(MIN), eight RAS cycles must be executed to initialize the
dynamic memory array. When the device is initialized the
DRAM /0 pins (DQs) are in a High-Z state, regardless of
the state of (TR)/ OE. The DRAM array will contain random
data.

The SAM portion of the device is completely static and
does not require aninitialization cycle. Both SAM ports will

power-up in the serial input mode (WRITE TRANSFERs)
and the SAM1/0 pins (SDQs) are in a High-Z state, regard-
less of the state of SE ab. Also, SPLIT TRANSFER and SMI
modes are disabled. The SAMs, as well as the bit mask,
color, and DRAM mask registers all contain random data
after power-up.

Al SDQ and DQ pins are initialized to a High-Z state by
the internal power-up detection circuitry. This helps to
eliminate bus conflicts, which may occur during power-up
sequencing. However, due to the infinite number of waysin
which the power supply may be ramped, Micron strongly
recommends asserting the OE and SE pins high while
applying power to the device. Further, it is recommended
that the eight RAS initialization cycles include WRITE
TRANSFER commands to both SAMa and SAMb. This
sequence will guarantee that both SAMs are in input mode
and that the SDQs will be in a High-Z state.

TRUTH TABLE*
RAS FALLING EDGE CAS FALL AQ-Ag DQ1-D04* REGISTERS
CODE FUNCTION TR | TR OF [ WE'WE ™| SF1 [osr2| SEa, SEn[Tam{mxo| sts | sk | mas | o5 | ws [oaswed mask | colon
DRAM OPERATIONS
CBR | CAS-BEFORE-HAS REFRESH 0 X 11 X | x X X | x X X X X X X — —
ROR | WAS-ONLY REFRESH 1 1 X x | x X X | x X — ROW — X — — —
AW | NORAMAL DRAM READ OR WRITE 1 1 1 om X X | x X 0 ROW |COLUMN X VAUID - -
DATA
RWNM | NONPERSISTENT (LOAD AND USE) 1 1 0 o |o" X X | x X 0 ROW |COLUMN | WRITE | VAUD |LOAD& ]| —
MASKED WRITE TO DRAM MASK | DATA | use
RWOM | PERSISTENT (USE REGISTER) 1 1 ) 1 |om X X | x X 0 ROW | COLUMN X VALD | usE -
MASKED WRITE TO DRAM DATA
BW | BLOCK WRITE TO DRAM ) 1 1 o | o X x | x X 1 ROW | COLUMN X COLUMN |  — USE
(NO DATA MASK) (A2-AB) MASK
BWNM | NONPERSISTENT (LOAD & USE) 1 1 0 o |on X X | X X 1 ROW |COLUMN | WRITE | COLUMN | LOAD & | USE
MASKED BLOCK WRITE TO DRAM (A2-A8) | MASK | mask | use
BWOM | PERSISTENT (USE MASK REGISTER) | 1 1 0 1 }o" X x | x X 1 ROW | COLUMN X ) COLUMN| USE USE
MASKED BLOCK WRITE TO DRAM (A2-A8) MASK
REGISTER OPERATIONS
MR | LOAD MASK REGISTER 1 1 1 1 o X x | x X ) X8 X X WRITE | LOAD -
MASK
LCR | LOAD COLOR REGISTER 1 1 1 1 |on X x | x X 1 X5 X X COLOR| — LOAD
DATA
TRANSFER OPERATIONS
AT | READ TRANSFER 1 0 1 oo X 0 | X |0=SAMa X ROW | TAPS X X - -
(DRAM-TO-SAM TRANSFER) 1=SAMb
SRT? | SPUT READ TRANSFER 1 0 1 1 [} X 0 | X | 0=Sama X ROW | TaPS X X - -
(SPUT DRAM-TO-SAM TRANSFER) 1xSAMb
WT | WRITE TRANSFER 1 0 [ o] o 0 0 | X | 0=SAMa X ROW | TAPS X X - -
(SAM-TO-DRAM TRANSFER) 12SAMD
PWT | PSEUDO WRITE TRANSFER 1 [ [ (] 1 0 | X | 0=SAMa X X5 TAPSE X X - —_
(SERIAL INPUT MODE ENABLE) 1=SAMb
MSWT®| SPUT WRITE TRANSFER (SPUT SAM- | 1 [) [ 1 0 X 0 | X | 0=SAMa X ROW | TAP® oa X - -
TO-DRAM TRANSFER WITH DQ MASK) 12SAMb MASK
MWT | DQ MASKED WRITE TRANSFER 1 4 0 0] X 0 | X | 0=SAMa X ROW | Tape DQ X - -
1=SAMb MASK
MT43Ce287A8A N "
Pev 89 4_17 Micron Semconductor. inc.. eserves the nght 19 change products of SPEchCations without NoBCe.
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TRUTH TABLE®
RAS FALLING EDGE [CAS F AO-A8? DQ1-dD04° REGISTERS
CODE FUNCTION RS | TR OF [WETWE™] 05F1 [oSF2 [SEa, SES|TAM [ MKD] TS | DSF1 | RIS | TAS | MAS [CASWWEY| MASK | COLOR
BIT MASK REGISTER OPERATIONS
BMR- | BMR READ TRANSFER 1 0 1 0 0 X 1 | on? [ X ROW X X X — -
RT (ORAM—BMR TRANSFER)
BMR- | BMRREAD TRANSFER 1 0 1 0 [+} x 1| ont? 1 X ROW X X X — -
IRT | (DRAM—INVERT—BMR TRANSFER)
BMR- | BMR WRITE TRANSFER 1 0 0 0 0 X 1 on’ 0 X ROW X DQ X - -
WT | (BMR—DRAM TRANSFER) MASK
BMR- | BMR WRITE TRANSFER 1 0 0 0 0 X 1 | on? 1 X ROW X [s.2] X - -
WY | (BMR—INVERT—DRAM TRANSFER) MASK
SAM- | SAM—BMR TRANSFER 1 0 0 1 0 X 1 017 | 0=SAMa X x5 TAP® X X - -
BMR 1=SAMb
B8MR- | BMR—~SAM TRANSFER 1 o 1 1 0 X 1 0/17 | 0=SAMa| X X5 TAPS X X _— -
SAM 1=SAMD|
CLR- | CLEAR BIT MASK REGISTER 1 0 1 1 1 X o | on? X X x3 X X X — —
BMR | (SETS BMR TO ALL *0's7)
BIT MASKED TRANSFER OPERATIONS
BMRT | BIT MASKED READ TRANSFER 1 [ 1 0 1 X 1 X | 0=SAMa| X ROW TAPS X X - -
{BM DRAM—SAM TRANSFER) 1=SAMb
BMSRT?| BIT MASKED SPLIT READ TRANSFER 1 0 1 1 1 X 1 X | 0=SAMa X ROW TAP® X X - -
(BM SPUT DRAM—SAM TRANSFER) 1=SAMb|
BMWT | BiT MASKED WRITE TRANSFER 1 0 0 o 1 X 1 X8 | 0=SAMe X ROW TAPE X X - _
(BM SAM—DRAM TRANSFER) 1=SAMD|
BMSWTY] BIT MASKED SPUT WRITE TRANSFER 1 [} 0 1 1 X 1 X2 | 0=SAMa X AROW TAPS oQ X - -
(BM SPUT SAM—DRAM TRANSFER) 1=SAMb| MASK
BMWT- | DQ/BIT MASKED WRITE TRANSFER 1 [+] 0 1 1 X 0 X8 | 0=SAMa| X ROW TAPS DQ X - -
DOM | (BM SAM—~DRAM TRANSFER) 1=SAMb)| MASK
NOTE: 1. 0=LOW (Vi); 1 = HIGH (Vin); X = “don’t care;” — = “not applicable.”

2. These columns show what must be present on the A0-A8 inputs when RAS falls and when CAS falls.

3. These columns show what must be present on the DQ1-DQ4 inputs when RAS falls and when CAS falls.

4. With WRITE cycles, the input data is latched at the falling edge of CAS or ME/WE, whichever is later. Similarly,
with READ cycles, the output data is enabled on the falling edge of CAS or TR/OE, whichever is later.

5. The ROW that is addressed will be refreshed, but no particular row address is required.

6. Tap address; this is the SAM location that the first SC cycle will access. For SPLIT TRANSFERs, the half
receiving the transfer is determined by the MSB of the internal address counter. The SAM half not currently
being accessed will be the half receiving the transfer. Column address A8 is a “don't care” for SPLIT
TRANSFERSs.

7. The serial mask input mode (SMI) is enabled (“17) or disabled (“0”) when the BMR is accessed (see BMR
OPERATIONS). If SM! is enabled (MKD = “1”), mask data is serially clocked into the BMR with SCb and the
BMR is automatically cleared after a BIT MASKED WRITE, DQ MASKED BIT MASKED WRITE TRANSFER
or BIT MASKED SPLIT WRITE TRANSFER cycle from SAMb. For BIT MASKED READ TRANSFERSs to any
SAM and DQ MASKED BIT MASKED WRITE TRANSFERs or BIT MASKED WRITE TRANSFERs from
SAMa, the BMR is not cleared automatically.

8. if the SMI mode is enabled, mask data is clocked into the BMR with SCb.

9. SPLIT TRANSFERs do not change SAM /O direction.

10. SAM I/O direction is a function of the state of ME/WE at RAS time. If ME/WE is LOW, then the selected SAM is
an input; if ME/WE is HIGH, then the SAM is an output (except for SPLIT TRANSFERS).
11. The MT43C4257A/8A operates properly if this state is “X”, but to allow for future functional enhancementsiitis
recommended that they be driven as shown in the Truth Table.
n‘-"&ww 4_1 8 Micron Semconductos. m,,tmmnwbmwomg‘!:‘m;:mm nu;



MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “ Absolute Maxi-
Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Operating Temperature, T, (ambient) .......... 0°C to +70°C This is a stress rating only and furfcnonal operation of thg
Storage Temperature (plastic) ........oooeeeceeees -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation 1.5W cated in the operational sections of this specification is not
Short Circuit Output Current .. 50mA implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, =70°C)
PARAMETER/CONDITION SYMBOL [ MIN MAX | UNITS | NOTES
Supply Voltage Vce 475 | 525 \'/ 1
Input High (Logic 1) Voltage, all inputs ViH 2.4 | Vcc+l \ 1
Input Low {Logic 0) Voitage, ali inputs Vi -1.0 0.8 A 1
DC ELECTRICAL CHARACTERISTICS
(0°C = T, = 70°C; Vcc = 5V =5%)
PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
INPUT LEAKAGE CURRENT L -10 10 pA
Any input (OV = Vin < Vce); all other pins not under test = OV
OUTPUT LEAKAGE CURRENT loz -10 10 HA
{Dout is disabled, OV = Vour s Vcc).
OUTPUT LEVELS VoH 24 \%
Output High Voltage (lout = -2.5mA, SDQs; -5mA all other outputs) 1
Output Low Voltage (louT = 2.5mA, SDQs; SmA all other outputs) Vou 04 A
CAPACITANCE
Ty =25°C)
PARAMETER SYMBOL | MIN | MAX | UNITS | NOTES
input Capacitance: A0-A8, TRM, MKD, SEa,b, DSF1,2, STS Cn 5 pF 2
Input Capacitance: RAS, CAS, ME/WE, TR/OE, SCa,b Ci2 7 pF 2
SSFa,b
Input/Output Capacitance: DQ, SDQa,b Cifo 9 pF 2
Output Capacitance: QSFa,b Co 9 pF 2

TSOP THERMAL CONSIDERATIONS (preliminary)

DESCRIPTION SYMBOL | MAX | UNITS | NOTES
Thermal resistance - Junction to Ambient oJA 85 °C/IW
Thermal resistance - Junction to Case 2JC 15 °C/wW
Maximum Case Temperature TC 110 °C

T 4-19 N e e o e o
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e 256K x 4 TRIPLE-PORT DRAM

DRAM CURRENT DRAIN; SAMa, SAMb and SERIAL MASK INPUT (SMI) INACTIVE
(0°C < T, s 70°C; Vee = 5V £5%)

MAX
PARAMETER/CONDITION symsoL| -6* | -7 -3 |uNITS | NOTES
OPERATING CURRENT cc1 | 95 | 85 | 75 [mA | 3,4
(RAS and TAS = Cycling; 'RC ='RC [MIN]) 25
OPERATING CURRENT: PAGE MODE lcc2 [ 90 | 80 | 70 | mA | 3,4
(RAS = Vi TAS = Cycling; 'PC = PC [MIN]) 26
STANDBY CURRENT: TTL INPUT LEVELS lcc3 | 8 8 8 | mA

Power supply standby current

NVHAd 140d-371dIdl .

(RAS = CTAS = Vix, after 8 RAS cycles [MIN])
STANDBY CURRENT: CMOS INPUT LEVELS lcc4 2 2 2 mA
Power supply standby current (RAS = CAS = Vcc-0.2V, after
8 RAS cycles [MIN]). All other inputs = Vcc -0.2V or = Vss +0.2V
REFRESH CURRENT: RAS-ONLY fcch 95 85 75 mA | 3,25
(RAS = Cycling; CAS = Vin)
REFRESH CURRENT: CBR lcc6 95 85 75 mA | 3,5
(RAS and CAS = Cycling) 25
TRANSFER CURRENT: SAM/DRAM DATA TRANSFER lcc7 105 95 85 mA
SERIAL PORT CURRENT DRAIN; SAMa, SAMb and/or SMI MODE
(Notes 3, 4) (0°C s T, = 70°C; Vcc = 5V =5%) MAX
PARAMETER/CONDITION SYMBOL| -6 -7 -8 |UNITS [ NOTES
OPERATING CURRENT: SERIAL PORT (SAMa/SAMb) iccs 35 35 25 mA
(SCa/SCb = Cycling; 'SC =!SC [MIN]; SEa/SEb = Vi)
OPERATING CURRENT: SMI MODE (SAMDb) lcce 20 20 15 mA
(SCb = Cycling; 'SC ='SC [MIN]; SEb = Vi)
STANDBY CURRENT: SERIAL PORT (SAMa/SAMb) lcc1o (] 0 0 mA
Power supply standby current (SCa/SCb = Vi or ViL; SEa/SEb = Vin)
STANDBY CURRENT: SMI MODE (SAMb) lcc11 0 0 0 mA
Power supply standby current (SCb = Vin or ViL; SEb = Vin)

*Consult factory for -6 availability.

MT43CA257TA/BA 4 2 0 Micron Semiconductor, Inc., reserves the right 10 Change products of SpeciicENONS without NotCe.
Rev &/94 = €1994, Micron Semiconductor, inc.



MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

TOTAL CURRENT DRAIN
(Notes 3, 4) (0°C = T, < 70°C; Vicc = 5V £5%)

leccroTal)

= DRAM CURRENT (lcc1-7) + SAMa CURRENT (iccs or Icc1o) + SAMb CURRENT (lccs or lec1o) +

SMI CURRENT (lcco or lcc11) (+ 10mA [if DRAM CURRENT = Icca or lcca))

Exampie 1:

Operating current (-8) with DRAM operating in FAST-PAGE-MODE, SAMa active, SAMb and SM!i inactive:

lccrotay | = DRAM CURRENT (Icc2) + SAMa CURRENT (lccs) + SAMb CURRENT (iccio) +
SMI CURRENT (icc11) [+ 0]
=70 +25+0+0=95mA (MAX)
Example 2:
Operating current (-7) with DRAM operating in CMOS Standby, SAMa and SAMb active, SMI active:
Iccrotay | = DRAM CURRENT (Icca) + SAMa CURRENT (lccs) + SAMb CURRENT (lccs) +
SMI CURRENT (icc) [+ 10)
=2+35+35+20+10=102mA (MAX)
:I:.’!S;.EQNIA 4_21 mmmwrmnmmmww:&mmlm::
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MICRON MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM TIMING PARAMETERS
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11, 12, 13) (0°C = T, < +70°C; Vcc = 5V =5%)

AC CHARACTERISTICS -6* -7 -8

PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Random READ or WRITE cycle time RC 110 130 150 ns
READ-MODIFY-WRITE cycle time '‘RWC | 150 170 190 ns
FAST-PAGE-MODE READ or WRITE PC 35 40 45 ns

cycle time

FAST-PAGE-MODE READ-MODIFY- 'PRWC| 85 20 95 ns
WRITE cycle time

Access time from RAS ‘RAC 60 70 80 ns | 14,17
Access time from CAS 'CAC 15 17 20 ns 15
Access time from (TR)/OE 'OE 15 20 20 ns
Access time from column address AA 30 35 40 ns
Access time from CAS precharge ICPA 35 40 45 ns

RAS pulse width tRAS 60 20,000 70 20,000 80 20,000 ns

RAS pulse width (FAST PAGE MODE) 'RASP| 60 [100,000] 70 |100,000] 80 |100,000] ns

RAS hold time RSH 15 20 20 ns

RAS precharge time RP 40 50 60 ns

CAS pulse width 'CAS 15 10,000 15 10,000 20 10,000 ns

CAS hold time 'CSH [ 60 70 80 ns

CAS precharge time ‘cp 10 10 10 ns 16
RAS to CAS delay time ‘RCD | 20 40 20 50 20 60 ns 17
CAS to RAS precharge time 'CRP 5 5 5 ns

Row address setup time tASR 0 0 0 ns

Row address hold time ‘RAH 10 10 12 ns

RAS to column t‘RAD | 15 30 15 35 17 40 ns 18
address delay time

Column address setup time 'ASC 0 0 0 ns
Column address hold time 'CAH 10 12 15 ns
Column address_ht_ald time ‘AR 50 55 60 ns
(referenced to RAS)

Column address to RAL 30 35 40 ns

RAS lead time

Read command setup time 'RCS 0 0 0 ns

Read command hold time ‘RCH 0 0 0 ns 19
(referenced to CAS)

Read command hold time 'RRH 0 0 0 ns 19
(referenced to RAS)

CAS to output in Low-Z ‘cL.z 3 3 3 ns

Output buffer turn-off delay ‘OFF 3 20 3 20 3 20 ns |20,23
Qutput disable ‘oD 3 10 3 10 3 10 ns | 20,23
Output disable hold time from start of WRITE 'OEH 10 10 15 ns 27
Output Enable to RAS delay 'ORD 0 0 ] ns

*Consult factory for -6 availability.

MT43CA257A/8A 4 22 Micron Semconductor, inc.. reserves the nght to change products or specfications wahout notce
Rev &/94 = £1994. Micron Semiconductor. Inc.
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256K x 4 TRIPLE-PORT DRAM

DRAM TIMING PARAMETERS (continued)
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8, 9,10, 11, 12, 13) (0°C s T, = +70°C; Vcc = 5V +5%)

AC CHARACTERISTICS -6* -7 -8
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |NOTES
Write command setup time 'WCS 0 0 0 ns 21
Write command hold time ‘WCH| 10 15 15 ns
Write command hold time "WCR| 45 45 60 ns
{referenced to RAS)
Write command pulse width Wwp 10 15 15 ns
Write command to RAS lead time RWL 15 20 20 ns
Write command to CAS lead time 'CWL| 15 20 20 ns
Data-in setup time DS 0 0 0 ns 22
Data-in hold time DH 10 15 15 ns 22
Data-in hold tin_1_e__ 'DHR 45 55 55 ns
(referenced to RAS)
RAS to WE delay time 'RWD| 85 90 100 ns | 21
Column address 'AWD| 55 55 60 ns 21
to WE delay time

[ TAS to WE delay time ICwD| 40 40 40 ns 21
Transition time (rise or fall) T 3 35 3 35 3 35 ns |910
Refresh period (512 cycles) 'REF 16.7 16.7 16.7 ms
RAS to CAS precharge time 'RPC 0 0 0 ns
CAS setup time 'ICSR| 10 10 10 ns 5
(CBR refresh)
CAS hold time 'ICHR| 15 15 30 ns 5
(CBR refresh)
ME/WE to RAS setup time "WSR 0 0 0 ns
ME/WE to HAS hold time 'RWH| 10 15 15 ns
Mask data to RAS setup time MS 0 0 0 ns
Mask data to RAS hold time MH 15 15 15 ns

*Consult factory for -6 availability.

MTAIC425TA/8A 4 23 Micron Semiconductor, Inc.. reserves the right 1o change products or spacications without natice.
Rev. 6/94 - ©1994, Micron Semiconductor. inc.
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MICRON MT43C4257A/8A

i 256K x 4 TRIPLE-PORT DRAM

TRANSFER AND MODE CONTROL TIMING PARAMETERS
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 6, 7, 8,9, 10) (0° C = T, < + 70°C; Ve = 5V =5%)

AC CHARACTERISTICS -6* -7 -8
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |NOTES
| TR/(OE) LOW to R=AS setup time TLS 0 0 0 ns
| TRI(OE) LOW to RAS hold time TLH| 15 | 10,000 | 15 |10,000| 15 | 10,000 | ns
[ TR/(OE) LOW to RAS hold time 'RTH| 60 | 10,000 | 65 |10,000| 70 | 10,000 | ns
(REAL-TIME READ TRANSFER only)
TR/(OE) LOW to CAS hold time ICTH| 15 20 20 ns
(REAL-TIME READ TRANSFER only)
TR/(OE) HIGH to SC lead time TsL| s 5 5 ns
TR/(OE) HIGH to RAS precharge time TRP | 50 55 60 ns
TR/(OE) precharge time TRW| 15 20 25 ns
First SC edge to TR/(OE) HIGH delay time TSD| 15 15 15 ns
RAS to first SC edge delay time 'RSD| 80 80 80 ns
CAS to first SC edge delay time 'cspD| 25 25 25 ns
Serial output buffer turn-off delay from RAS 1SDZ 7 35 7 40 10 50 ns
SC to RAS setup time 'SRS| 20 25 30 ns
Serial data input {0 SE delay time 'SZE 0 0 0 ns
RAS to SD buffer turn on time 'SRO| 10 10 10 ns
Serial data input delay from RAS 'SDD| 50 50 60 ns
Serial data input to RAS delay time 1sZ28 0 0 0 ns
Serial-input-Mode enable ESR ] 1] 0 ns
(SE) to RAS setup time
Serial- Input~Mode enable (SE) to RAS hoid time ‘REH 15 15 15 ns
TR/(C?) HIGH to RAS RAS setup time vs 0 0 0 ns
TR/(OE) HIGH to RAS hold old time YH 15 15 15 ns
DSF, TRM, STS, MKD to > RAS setup time 'FSR 0 0 0 ns
DSF, TRM, STS, MKD to RAS hold fime RFH | 15 15 15 ns
DSF to ﬁE hoid time 'FHR 50 55 60 ns
DSF to CAS setup time 'FSC 0 0 0 ns
DSF to CAS hold time ICFH| 15 15 15 ns
| SC to QSF delay time 1SQD 30 30 35 ns 28
| RAS to QSF delay time 'RQD 65 65 65 ns 28
CAS to QSF delay time tcab 35 35 35 ns 28
TR/OE to QSF delay time TQD 25 25 25 ns 28
SPLIT TRANSFER setup time 1STS 25 25 30 ns
SPLIT TRANSFER hold time ISTH 0 0 0 ns

*Consuit factory for -6 availability.

MT43C4257A/8A 4 2 4 Micron Samiconductor, InC., reserves the right 1o Change producs or specifications without notice.
FRev 6/94 = ©1994, Micron Semiconductor, Inc.
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SEMKONOLLTOH o

MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

SAM TIMING PARAMETERS

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 6,7,8,9, 10) (0° C s T, <+ 70°C; Vcc = 5V +5%)

AC CHARACTERISTICS -6* -7 -8
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Serial clock cycle time (Read) 'ISCR| 20 22 25 ns
Serial clock cycle time (Write) ISCw| 20 20 20 ns
Access time from SC 'SAC 22 25 ns |24,30
SC precharge time (SC LOW time) 'sp 7 7 7 ns
SC pulse width (SC HIGH time) 'SAS 7 7 7 ns
Access time from SE 'SEA 12 15 ns 24
[ SE precharge time 'SEP 7 10 10 ns
Serial data out hold time after 1SOH 5 5 5 ns |24,30
SC HIGH
Serial output buffer turn off 'SEZ 3 3 12 3 12 ns {2024
delay from SE
Serial data in setup time 'SDS 0 0 0 ns 24
Serial data in hold time 'SDH 10 10 10 ns 24
Serial mask data in setup time 'MDS 0 0 0 ns
Serial mask data in hold time MDH 10 10 10 ns
SERIAL INPUT (Write) Enable Sws 0 0 0 ns
setup time
SERIAL INPUT (Write) Enable SWH 10 10 15 ns
hold time
SERIAL INPUT (Write) disable 'swis 0 0 o] ns
setup time
SERIAL INPUT (Write) disable ISWIH 10 10 15 ns
hold time
SSF to SC setup time 'SFS 0 0 0 ns 29
SSF to SC hold time 'SFH 10 10 15 ns 29
SSF LOW to SC HIGH delay 'SFD 5 5 5 ns 29
*Consult factory for -6 availability.
:::33;257N3A 4_2 5 Micron Semiconducior, inc., reserves ihe nght to change products or specifications without notice.
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MICRON

“FEICONOUCTOR W

MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 5V £5%;f = 1 MHz.

3. Iccis dependent on cycle rates.

4. lIccis dependent on output loading. Specified values

are obtained with minimum cycle time and the

outputs open.

Enables on-chip refresh and address counters.

6. The minimum specifications are used only to indicate
cycle time at which proper operation over the full
temperature range (0°C s T = 70°C) is assured.

7. Aninitial pause of 100us is required after power-up

followed by any 8 RAS cycles before proper device

operation is assured. The 8 RAS cycle wake-up should
be repeated any time the 'REF refresh requirement is
exceeded.

AC characteristics assume 'T = 3 to 5ns.

9. Vm (MIN)and Vi (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi and VIL (or between ViU
and V). Input signals transition between 0V and 3V
for AC testing.

10. In addition to meeting the transition rate specification,
all input signals must transit between Vi and Vi (or
between VIL and VH) in a monotonic manner.

11. If CAS = Vi, DRAM data outputs (DQ1-DQ4) are
High-Z.

12.If CAS = Vi, DRAM data outputs (DQ1-DQ4) may
contain data from the last valid READ cycle.

13. DRAM output timing measured with a load equiva-
lent to 2 TTL gates and 100pF. Output reference levels:
Von = 2.0V; Vo = 0.8V.

14. Assumes that 'RCD < 'RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this
table, 'RAC will increase by the amount that '‘RCD
exceeds the value shown.

15. Assumes that '/RCD = 'RCD (MAX).

16. If CAS is LOW at the falling edge of RAS, DQ will be
maintained from the previous cycle. To initiate a new
cycle and clear the data-out buffer, CAS must be
pulsed HIGH for 'CP.

17. Operation within the 'RCD (MAX) limit ensures that
RAC (MAX) can be met. 'RCD (MAX) is specified as a
reference point only; if 'RCD is greater than the spedi-
fied 'RCD (MAX) limit, then access time is controlled
exclusively by *CAC.

18. Operation within the '/RAD (MAX) limit ensures that
RCD (MAX) can be met. 'RAD (MAX) is specified as a
reference point only; if '/RAD is greater than the speci-
fied 'RAD (MAX) limit, then access time is controlled
exclusively by '‘AA.

w

®

19. Either 'RCH or 'RRH must be satisfied for a READ
cycle.

20. 'OD, 'OFF and 'SEZ define the time when the output
achieves open circuit (VoH -200mV, VoL +200mV).
This parameter is sampled and not 100 percent tested.

21.tWCS, 'RWD, tAWD and '‘CWD are restrictive
operating parameters in LATE-WRITE, READ-WRITE
and READ-MODIFY-WRITE cycles only. If 'WCS =
tWCS (MIN), the cycle is an EARLY-WRITE cycle and
the data output will remain an open circuit through-
out the entire cycle, regardless of TR/OE. If 'WCS =
tWCS (MIN), the cycle is a LATE-WRITE and
TR/OE must control the output buffers during the
WRITE to avoid data contention. If ‘RWD = RWD
(MIN), tAWD = AWD (MIN) and ‘CWD = 'CWD
(MIN), the cycle is a READ-WRITE and the data
output will contain data read from the selected cell. If
neither of the above conditions is met, the state of the
output buffers (at access time and until CAS goes
back to V) is indeterminate but the WRITE will be
valid, if tOD and 'OEH are met. See the LATE-WRITE
AC Timing diagram.

22. These parameters are referenced to CAS leading edge
in early WRITE cycles and ME/WE leading edge in
late WRITE or READ-WRITE cycles.

23. During a READ cycle, if TR/OE is LOW then taken
HIGH, DQ goes open. The DQs will go open with OE
or CAS, whichever goes HIGH first.

24. SAM output timing is measured with a load equiva-
lent to 1 TTL gate and 50pF. Output reference levels:
Vou = 2.0V; VoL = 0.8V.

25. Addresses (A0-A8) change two times or less while
RAS = VL.

26. Addresses (A0-A8) change once or less while
CAS=Vmand RAS = VL.

27. LATE-WRITE and READ-MODIFY-WRITE cycles
must have 'OD and 'OEH met (OE HIGH during
WRITE cycle) in order to ensure that the output
buffers will be open during the WRITE cycle. The DQs
will provide previously read data if CAS remains
LOW and OFE is taken LOW after *OEH is met. If CAS'
goes HIGH prior to OE going back LOW, the DQs will
remain open.

28. Applies to the MT43C4257A only.

29. Applies to the MT43C4258A only.

30. 'SAC is MAX at 70° C and 4.75V Vcc; 'SOH is MIN at
0°C and 5.25V Vcc. These limits will not occur
simultaneously at any given voltage or temperature.
'SOH = 'SAC - output transition time, this is guaran-
teed by design.

MTA3CA25TA8A
Rev. /94
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MICRON

256K x 4 TRIPLE-PORT DRAM

MT43C4257A/8A

DRAM READ CYCLE

tRC

'RAS tgp
oM 7 \
{CSH
tRSH {RAH
tcRrp tRCD 1CAS
&= W/ R 1
AR
'RAD {RAL
1asR tRAH tasc tcan
soon V777K RoW KUK coLuMw Y, Row
tacs tRCH
NOTE 1 I'_—
= Wi | e NI
'FSR tRFH {Fsc 1CFH
LFSR tRFH | l
o2 TN T LTI,
tAA
tRAC
tcac 1OFF
. tORD
pa 3:8“‘_: OPEN | [ vaup paTAGUT ] OPEN
..L..”..ﬂ.. tOE toD
e W f
DON'T CARE
BB unoeriNeD
NOTE: 1. While WE is a “don’t care” for the READ cycle, if WE had been asserted LOW, the contents of the mask
register would have been modified. See truth table.
::Q:;arm 4_27 Micron Semiconducior, inc.. 18serves the nght 10 change pProducts or SPECICEONS without Nohce.
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MICHDN MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM FAST-PAGE-MODE READ CYCLE

tRASP .
RP
S Yo o J:{ ’k
tcsH tpc tRSH
tcrp tRCD tcas tcp | __tcas tep | ‘cas tcp |
& - [ S __L 4JL/ -
@ W e ‘ ; ‘ il
'RAD {RAL
tAsR || 'RaM | tasc tcan | tasc || tcan | tasc || 'caH |
|
ADDR ¥§H:@] ROW %‘ COLUMN COLUMN }mf COLUMN 42222 42222)( ROW
L K K K
L tacs -1 |Ltres -] |='ARH
NOTE 1 I’;RES— tRCH~- l._ ‘I tRCH= |._ | tACH |
—_—— -
VeRE T N N\ N
tFHR
tFsSR |[tRFH tFsSC tCFH tesc [} teFm tesc || terM
— | | —
), JW/ 70 77 i

g

tFsA [|tRFH l |

e | | e

ViH
DSF2 vy
I
tRAC
‘cac —| jatorF
VioH - VALD % N
DA vio -~ DATAGUTY OPEN
t t
YS ” YH top

— toE
=oE ViH-
s 277}

///| DON'T CARE

B unperineD

NOTE: 1. While WE is a “don’t care” for the READ cycle, it WE had been asserted LOW, the contents of the mask
register would have been modified. See truth table.

MT4ICA257A/8A 4 28 Micron Semiconauctor, InC., reserves the right 1o Change Products or Specihications without notice.
Pev. 6/94 =, ©1994, Micron Semiconductor, inc.
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MT43C4257A/8A
MICRDN 256K x 4 TRIPLE-PORT DRAM

WRITE CYCLE FUNCTION TABLE'

LOGIC STATES?
RAS Falling Edge TAS Falling Edge
CODE FUNCTION A B ¢ D E F
MEWE DSF1 DQ (Input) | MEWE DSF1 DQ {tnput)
RW Normal DRAM WRITE 1 0 X 0 0 DRAM
RWNM | NONPERSISTENT (Load and Use) 0 0 Write 0/13 0 DRAM
MASKED WRITE to DRAM Mask (Masked)
RWOM | PERSISTENT (Use Register) 0 1 X 0/13 0 DRAM
MASKED WRITE to DRAM : {(Masked)
BW BLOCK WRITE to DRAM 1 0 X 0/13 1 Column
(No DQ Mask) Mask
BWNM | NONPERSISTENT (Load and Use) 0 0 Write 0/13 1 Column
MASKED BLOCK WRITE to DRAM Mask Mask
BWOM | PERSISTENT (Use Register) 0 1 X 0/13 1 Column
MASKED BLOCK WRITE to DRAM Mask
LMR Load Mask Data Register 1 1 X 0/13 0 Write
Mask
LCR Load Color Register 1 1 X 0/13 1 Color
Mask

NOTE: 1. Refer to this function table to determine the logic states of “A”, “B”, “C", “D”, “E” and “F" for the WRITE cycle
timing diagrams on the following pages.
2. TRM, MKD and STS are “don’t care” for all WRITE cycles.
3. lf%is LOW, an EARLY-WRITE is performed:; if it is HIGH, a LATE-WRITE is performed if ME/WE falls
after .

:ﬁﬁ7m 4-29 WacTon Semiconductar, InC.. 1eServes 1e NG 10 ChANQE PrOGUCES OF SPECIRCANONS WIthaut Natice

©1994, Micron Semconductor, inc
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MT43C4257A/8A
MI:HDN 256K x 4 TRIPLE-PORT DRAM
DRAM EARLY-WRITE CYCLE
moVs ) X
@ s f A\
o 5 TN WIIA com T o
e/, S ilm D
'FSR 'RFH ‘FH::sc tCFH |
o WZJ/TII%___ B LR E KL
oo Y U
o VST XTIIIA F ST
. vs tyH J

DON'T CARE

R unoeriNED

NOTE: The logic states of “A”, “B", “C", “E” and “F” determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.

MTAICA2STA/BA
Pov. 694

4-30
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MICRON MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM LATE-WRITE CYCLE!"
mS Vs ~_
= W R\ ,
ADDR X:t‘m: Row ] COLUMN :’
wewe W77 A 14 § i,
o WK B KUK E X
o TN _WWWWW(///////WW///////WWM
s e - tps I tDH
| |
I TR T SR
tys tyn l too OEH
wae 7 i N

///| DON'T CARE

R unoeriNeD

NOTE: 1. Thelogic states of “A”, “B", “C”, “E”, and “F determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.

MT43CA257A/8A 4 31 Micron Semsconductor, INC.. resernves the nore 10 ChaNge Products of SHECICAtONS without NOBbCe:
Rev. /94 - ©1994. Micron Semiconductor, inc.
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MICQDN MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM READ-WRITE CYCLE
(READ-MODIFY-WRITE CYCLE)

s s \ : £ _
il t R 4
ADDR 3:{': L ROW { COLUMN i ROW
m tRWD towl !
wewe W77 A | F g /
oo WA B W Y,
o2 W77 J////W/{////W//////////////////////////////W///////W///A
0Q V/QH-—— Cc [ VALID g7 F ] OPEN
tvs || tvn toe oo | toen_
woE VWY N \ £ X
DON'T CARE
R unoeriNeD

NOTE: The logic states of “A”, “B", “C" and “F” determine the type of WRITE operation performed. See the Write Cycle
Function Table for a detailed description.

MTAIC42STABA 4 32 hcron Semiconductor, inc.. reserves the nght 10 Change PrOGUCts of SPECIHCENONS WIthout NohCe:
Rev. 8/9¢ - 1994, MiCron Semiconductor, inc.



MICHDN MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM FAST-PAGE-MODE EARLY-WRITE CYCLE '.2

ms s ¥ g}—{
o VT ) ; ,l ! / ;’[ JR
LASR LRAH 1AsC 1CAH ' tASC 'm'l 1AsC 'CAH |
ADDR 3}?%}{ ROW :[@: COLUMN :W COLUMN W COLUMN KZZZZZ'ZZ 42:/‘9( ROW
MERWE M= A ’@: D ,@!‘ D :mﬁ D M
i {FSR 1RFH i_'ssc {CFH tFsc {CFH | trsc 1CFH |
o WK B XJIK_ E  XIA ﬁ KK T KT 8
1FSR TRFH I
o2 VTN Y T T T T
tms { MH | | tps 1DH tps tDH tDs 1DH |
S SR /), S/, S/, S ./
wE W} U
DON'T CARE
B unperineD

NOTE: 1. READ cycles or READ-MODIFY-WRITE cycles may be mixed with WRITE cycles while in FAST-PAGE-
MODE.
2. The logic states of “A”, “B", “C”, “D", “E” and “F” determine the type of WRITE operation performed. See the
Write Cycle Function Table for a detailed description.

MT43C425TASA 4 33 Micion Semconductor, INC., Teasnes the noht to Change Products of SPECACELIONS WINoWE NOLICe.
Rov. /94 - ©1994, Micron Semconductor, Inc.
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MICRON MT43C4257A/8A

crim 256K x 4 TRIPLE-PORT DRAM

DRAM FAST-PAGE-MODE READ-WRITE CYCLE
(READ-MODIFY-WRITE or LATE-WRITE CYCLES)

tRASP
tRp
= Vi
RS wiis 7
tcsH tPRWC 'ASH
| tCRP tRCD tCAS tcp tcas tcp tcas tep
— Vige~ 3 3 l_J& b 8
gl Ty s ; ;o
AR
tRAL
tRAD
— .
tasR || tRAH tasc tcaH tasc || tcaH | tasc{| tcan |
|
ADDR 3:{"%}E ROW }@ COLUMN :KZZZZZZ E coumn }mi COLUMN ROW
{RWD | I - l.—tm
'RCS w1 tow= - |e—tew
t twp - — t
tAWD T i tawD tAWD we
twsR [ [tRwH . t .
L oWD | L —CD
wewe W7 A Y b !
trsc tCFH tFSC tCFH tFSC tCRH
tFSR | |'RFH
p— -—.l
ViR
a7/ S W/?J\ I LA }//// X

tesR |[tReH

o | |
wsre VTN N

| |
t A
Rac 1DH— | N toH —- -— "‘DH
tps - CPA 0S| |w (DS | ju
N ¢ tCAC—- - tCAC - - {CAC— -
MS ’.ﬁ'. t1CLZ || t1C1LZ ||
Vion - ] 3 AL 3 OFVAU ALl
P2 Vot -—% C oourfk_F oourfk_F boul F J——oFEN
-t0EH
i top . too
ty, t -— too
S| 10E | |- toe
wE W7 X 7

DON'T CARE

R UNDEFINED

NOTE: 1. READ or WRITE cycles may be mixed with READ-MODIFY-WRITE cycles while in FAST-PAGE-MODE. Use
the Write Function Table to determine the proper DSF1 state for the desired WRITE operation.
2. The logic states of “A”, “B”, “C” and “F” determine the type of WRITE operation performed. See the Write Cycle
Function Table for a detailed description.

MT43C4257TABA 4 34 MICTon Semiconducton, INC., Fesenves the Ngit 10 Change PrOGUCTS 0 IPECIACAtIONSs without Nobee.
Rev. /94 = ©199¢, Micron Semiconductor, inc.



MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM RAS-ONLY REFRESH CYCLE

(ADDR = AO-A8)
m W § f
v l chp s
[ v{ﬁ:__f , ' e/
soon 777K Row K Row
VW R
I '
osFt 3:’:’
DSF2 3:5: //
w YT I g
CBR REFRESH CYCLE
m W ¥ J‘—‘ /)

VimoJ)
ADOR " W/

|

wwe W e STy e S
osey T T T v
ose2 WL T L LT i

Vion—,
DG vig OPEN OPEN

we W Tz
DONT CARE

B unoerined

NOTE: 1. The MT43C4257A/8A operates with this state as “don’t care,” but to allow for future functional enhancements, it
is recommended that they be driven as illustrated for system upgradability.

MT43C4257A/BA 4 3 5 Micron Ssmiconductor. Inc., reserves the right to change products or specifications wrhout notice.
Rev. /54 - ©1994, Micron Semiconducior, Inc.
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MICRON MT43C4257A/8A

et 256K x 4 TRIPLE-PORT DRAM

DRAM HIDDEN-REFRESH CYCLE

WVYHA LHOd-31dIHL .

ms oW R I ] J(
R, - 7
I_'_Asl_ tRAH LASC || _tcaH
ADDR \\;:E:m ROW Emgh COLUMN :%222222222222?42222222222222ZQZZZZZZZZZQ ZQQW
NOTE 3 S Lﬁ.‘
v Wy NOTE2
FSA YRFH = r‘t—Fss" ~Crm
osF ¥:r:7//7/)§ Y, | T,
osez V77N Y .
) tys 'yH toslo;) ‘ 'oj‘
TREE Vit X Y /o
DON'T CARE
iR UNDEFINED

NOTE: 1. AHIDDEN REFRESH may also be performed after a WRITE or TRANSFER cycle. In the WRITE case,
ME/WE = LOW (when CAS goes LOW) and TR/OE = HIGH and the DQ pins stay High-Z. In the TRANSFER
ca:%/ g_ﬁE/C_E = LOW (when RAS goes LOW) and the DQ pins stay High-Z during the refresh period, regardless
of .

2. The MT43C4257A/8A operates with this state as “don’t care,” but to allow for future functional enhancements, it
is recommended that they be driven as illustrated for system upgradability.

3. While WE is a “don’t care” for the READ cycle, if WE had been asserted LOW, the contents of the mask
register would have been modified. See truth table.

MT43CA257A/BA 4 36 MicTon Semiconducton. Inc.. reserves the nght to change products or Specications wihout nobice.
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MICRON MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

DRAM/BMR TRANSFER CYCLE FUNCTION TABLE'

LOGIC STATES
RAS Falling Edge
CODE | FUNCTION A B T D 3 F G
ME/WE | DSF1 DSF2 TRM STS MKD | DQ(input)
BMR-RT | BMR READ TRANSFER 1 0 0 1 0 o X
(DRAM—BMR TRANSFER)
BMR-IRT | BMR READ TRANSFER 1 0 0 1 1 o/’ X
(DRAM—invert—BMR TRANSFER)
BMR-WT | BMRWRITE TRANSFER 0 -0 0 1 0 o Mask
(BMR—DRAM TRANSFER)
BMR-IWT | BMRWRITE TRANSFER 0 0 0 1 1 o Mask
(BMR—invert—~DRAM TRANSFER)
CLR-BMR| CLEARBMR (CLR-BMR) 1 1 1 0 X o/1? X
DRAM/BMR TRANSFERS
ms oW ) —_
, 4L tcrp 'AcD tcAs
s v:{'Z__j \ X NOTE 2
tasm tRAH l
roon WWTTTIK row Y, row
W A K,
oseosez s W=7/77777777/% 8, ¢. 0. €. F R L i
1 N
~= W ,
DONT CARE
KB unoerinen

NOTE: 1. Serial mask input mode is enabled it MKD = HIGH; disabled if MKD = LOW.
2. Itis not necessary to drop CAS during a DRAM/BMR TRANSFER.

:::acazﬂw 4_ 37 Mecron SMconducton, inc.. FEserves the rigit to ChaNge Products of SPECIHCAtIONS WEhOW POCE.
. 894 ©1994. Mecron Semmcondictor. iInc
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MICRON

MT43C4257A/8A
256K x 4 TRIPLE-PORT DRAM

READ TRANSFER CYCLE FUNCTION TABLE’

LOGICSTATES
RAS Falling Edge
CODE FUNCTION A B C D E
DSF1 DSF2 TRM STS MKD
RT READ TRANSFER 0 0 0 0/12 X
SRT SPLIT READ TRANSFER (DRAM—SAM) 1 0 0 012 X
BMRT | BIT MASKED READ TRANSFER 0 1 1 0/12 X
BMSRT | BIT MASKED SPLIT READ TRANSFER 1 1 1 0/12 X
BMR-SAM| BMR—SAM TRANSFER 1 0 1 012 0/13
NOTE: 1. Refer to this function table to determine the logic states of “A”, “B”, “C", “D" and “E” for READ TRANSFER cycle
timing diagrams on the following pages.
2. The state of STS at the falling edge of RAS determines the SAM involved in the transfer. When STS = LOW, the
transfer is to SAMa; when STS = HIGH, the transfer is to SAMD.
3. Serial mask input mode is enabled if MKD = HIGH; disabled if MKD = LOW.
:4‘.1:’43570/“ 4'38 Micron Semconductor, |m..1mmmhmwm::‘mmnmm.




MICRON

MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

Bl

MEWE

DSF1, DSF2,
TRM, STS, MKD

SDQs. b

SEab

QSFa. b

NOTE:

" READ TRANSFER ' 4
(DRAM-TO-SAM TRANSFER)
(When part was previously in the SERIAL INPUT mode)

1RAS i tRp
e f
| tcap tRCD teas

3:?: 1 . \ NOTE 2 y /

tRAD tRAL !

| t];sa 'RAH tasc ‘CaH

7K __pow Y, X,
3:&‘3,//_/#" WWW/MW/WWMW T
“::'Zm ~s.c.0o.c NI

ns ) ‘Re
!
Vin
Vie /“ / tTRW !W
‘cso
| 'TsD
tsAs 'Rsp 'scR
1SAS ’ l I tsp || tsas , ‘s
Vib— 3 1 I
vtz X NOTE 3 \ H U‘ " \ / \ /
1 t
Son il o jelsac o t.‘sAC
1508 1soH
-.‘ — tszs - n_
[ |,
VioH— v om B R XXX XX XXX X XA N XXX XXXXXANN VALID D, VALID D VAUD D,
VioL - ALID Dy ! out ouT out
tSwH I

ViH—
Vi =

JW7/77/7I/7/W/7/77/7///77//7/7

|!SEA

VoH—
Vg

NOTE 5

NOTE 3

1. SSFa, b = “don’t care” (MT43C4258A).

DONT CARE

B unoerineo

2. CAS is used to load the Tap address. If CAS does not fall, the most recently loaded Tap address
for the addressed SAM will be reused.
3. There must be no rising edges on the SC input during this time period.

4. The logic states of “A”, “B", “C", “D" and “E" determine the type of TRANSFER operation performed. See the
Read Transfer Cycle Function Table.

5. QSF = 0 when the lower SAM (bits 0-255) is being accessed.
QSF = 1 when the upper SAM (bits 256-511) is being accessed. QSF will reflect the value of the newly
loaded tap address prior to the first serial access following a full transfer operation.

MTA3ICA257A/BA
‘Rev. 694
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MICRON MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

REAL-TIME READ TRANSFER ' 5
(DRAM-TO-SAM TRANSFER)
(When part was previously in the SERIAL OUTPUT mode)

<<
X
[

‘cap tRCD lcas

na asc | e

e S WWMW/M/W/W//WWM/WWM

{FSR {RFH

e W ~e.c.oe K T,

{OFF

Vion— )
Viog - ]

OPEN OPEN

TRIGE 5:'8%- ’ rreaw ’FM/MM

- le—!SOH | «-'SAC

:
'
VioH— — g
0wy VIOH- /Ao Y vaLDOgyr X VAUD Dour X vauoDoyr X VAUDDour X VAUD Doy
:

— ~ISE2 —] |=-'SEA I H
PREVIOUS ROW == NEW ROW
B

SEab

l rap

Vor—
asFab yOHT NOTE 4 )]k NOTE 4

DON'T CARE
@ UNDEFINED
NOTE: 1. SSFa,b="don'tcare” (MT43C4258A).
2. CAS is used to load the Tap address. If CAS does not fall, the most recently loaded Tap address
will be reused. '‘CTH only applies if CAS falls.
3. The SE pulse is shown to illustrate the serial output enable and disabie timing. It is not required.
4. QSF = 0 when the lower SAM (bits 0—255) is being accessed.
QSF = 1 when the upper SAM (bits 256-511) is being accessed. QSF wili reflect the value of the newly
joaded tap address prior to the first serial access following a full transfer operation.
5. The logic states of “A”, “B", “C", “D” and “E” determine the type of TRANSFER operation performed. See the
Read Transfer Cycle Function Table.
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s 10 256K x 4 TRIPLE-PORT DRAM

SPLIT READ TRANSFER?3
(SPLIT DRAM-TO-SAM TRANSFER)
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NOTE: 1. CASis used to load the Tap address. If CAS does not fall, the last Tap address DONT CARE
loaded for the addressed SAM will be reused for the idie half. B3 unoerinep

2. QSF = 0 when the lower SAM (bits 0-255) is being accessed.
QSF = 1 when the upper SAM (bits 256-511) is being accessed.

3. The logic states of “A”, “B", “C”, “D” and “E” determine the type of TRANSFER operation performed. See the
Read Transfer Cycle Function Table.

4.'STS refers to the last serial clock cycle of the previous SAM half. 'STH refers to the last serial clock cycle of the
present SAM half. 'STS represents the earliest time a serial transfer may be performed, while 'STH represents
the latest time a serial transfer may be performed. These specifications ensure that transfers are not performed
while the SAM counter is near a split-SAM boundary.
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MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM

WRITE TRANSFER CYCLE FUNCTION TABLE'

LOGICSTATES
RAS Falling Edge SC
CODE FUNCTION A B C D E F G H
DSF1 DSF2 Do TRM STS SE MKD MKD
wT WRITE TRANSFER 0 0 X 0 0/12 0 X -
(SAM—DRAM)
PWT PSEUDO WRITE 0 0 X 0 0/12 1 X -
TRANSFER
MSWT | DQMASKED SPLIT WRITE 1 0 Mask 0 0/12 X X -
TRANSFER (SAM—DRAM)
MwWT DQ MASKED WRITE 0 1 Mask 0 0/12 X X -
TRANSFER (SAM—DRAM)
BMWT | BIT MASKED WRITE 0 1 X 1 0/12 X X 0/14
TRANSFER (SAM—DRAM)
BMSWT | BIT MASKED SPLIT WRITE 1 1 Mask 1 0/12 X X 0/14
TRANSFER (SAM—DRAM)
SAM-BMR| (SAM—BMR) TRANSFER 1 0 X 1 0/12 X 0/13 -
BMWT- | DQ/BIT MASKED WRITE TRAN- 1 1 Mask 0 0/12 X X 0714
DQM SFER (SAM—DRAM)
NOTE: 1. Referto this function table to determine the logic states of “A”, “B”, “C", “D", “E", “F", “G", and “H" for WRITE
TRANSFER cycle timing diagrams on the foliowing pages.
2. The state of STS at the falling edge of RAS determines the SAM involved in the transfer. When STS = LOW, the
transfer is to SAMa; when SAM = HIGH, the transfer is to SAMb.
3. Serial mask input (SMI) mode is enabled if MKD = HIGH and disabled if MKD = LOW.
4. When in the SMI mode (see BMR transfer waveforms) MKD is the SMI data input. MKD data is clocked into all
bit planes of the bit mask register with SCb. A logic “1” on MKD will allow data to pass through the mask; a logic
“0” will mask the corresponding location of the SAM during a BIT MASKED TRANSFER. BIT MASKED
TRANSFERS to or from SAMa must not take place while mask data is being serially input via SCb and MKD.
gcﬁ:‘zsvw 4_42 Micron Semiconductor, Inc., ISServes the gt 10 SHanNge ProTUCES OF IPECCENONS WO NONCE.
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MT43C4257A/8A

256K x 4 TRIPLE-PORT DRAM
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NOTE: 1.

WRITE TRANSFER #

(When part was previously in the SERIAL OUTPUT mode)
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CAS is used to load the Tap address. If CAS does not fall, the last
Tap address loaded for the addressed SAM will be reused.

DONT CARE

B unoerinen

2. There must be no rising edges on the SC input during this time period.
3. SE must be LOW to input new serial data, but the serial address register is incremented by SC regardless

of SE.

4. The logic states of “A”, “B”, “C", “D", “E”", “F”, “G” and “H" determine the type of TRANSFER operation per-
formed. See the Write Transfer Cycle Function Table.

NVHA 1HO0d-31dIdL .

5. QSF = 0 when the lower SAM (bits 0-255) is being accessed.
QSF = 1 when the upper SAM (bits 256-511) is being accessed. SSFa,b = “don’t care” (MT43C4258A). QSF

will reflect the value of the newly loaded tap address prior to the first serial access following a full transfer
operation.
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MICRON

WRITE TRANSFER ¢
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(When part was previously in the SERIAL INPUT mode)

M
ViL-

‘RC

'rAs

tAp

tesH

tRsH

tcAs

W/

NOTE 1

/

RAL

Vi

SAM START

tAwH

M
Vit -,

KT

17/7/7/7/7/7/7 A

LRFM

M1
ViL—

Viow-
VioL~ i

.D.E WWWWWW/WW'WW'

1T

Vip'
Vi =

‘eso

OPEN

I
L 7

pso

‘scw

lsp

sa8 ¢ sp

S B

508
Yion-
oy VAUD Dyy

NOTE 2

'sps

‘soH

. lesa

'REN

!

ViH
vir —,

taFm

F__ Ry

tsws

tswis

=
KU

VALID Dy

X

NOTE 3

tFsR I

WK e

L. s XK A

tcap

'RaD

NOTE §

asFan  YQH

DON'T CARE

B unoerinen

NOTE: 1. CASisused toload the Tap address. If CAS does not fall,
the last Tap address loaded for the addressed SAM will be reused.

2. There must be no rising edges on the SC input during this time period.

3. SE must be LOW to input new serial data, but the serial address register
is incremented by SC regardiess of SE.

4. The logic states of “A”, “B", “C", “D", “E”, “F", “G" and “H" determine the type of TRANSFER operation
performed. See the Write Transfer Cycle Function Table.

5. QSF = 0 when the lower SAM (bits 0—255) is being accessed.
QSF = 1 when the upper SAM (bits 256-511) is being accessed. SSFa,b = “don't care” (MT43C4258A).
QSF will reflect the value of the newly loaded tap address prior to the first serial access following a full
transfer operation.
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256K x 4 TRIPLE-PORT DRAM

SPLIT WRITE TRANSFER 3
(SPLIT SAM-TO-DRAM TRANSFER)
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DONT CARE
NOTE: 1. CASis used to load the Tap address. If CAS does not fall, the last B unoeFmED
Tap address Inaded for the addressed SAM will be reused.
2. QSF = 0 when the lower SAM (bits 0—255) is being accessed.
QSF =1 when the upper SAM (bits 256—511) is being accessed.
3. The logic states of “A", “B", “C", “D", “E” and “H" determine the type of TRANSFER operation performed. See
the Write Transfer Cycle Function Table.
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MT43C4257A/8A
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SAMa or SAMb SERIAL INPUT
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MITE 5 ﬂ_ , SEa, SCa and SDQa are used when accessing SAMa and SEb; SCb and SDQb are used when access
in SAMb.
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