MT42C4256
256K x 4 VRAM

VRAM

256K x 4 DRAM
WITH 512 x 4 SAM

FEATURES

* Industry standard pinout, timing and functions
High-performance, CMOS silicon-gate process
Single +5V +10% power supply
Inputs and outputs are fully TTL compatible
Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR)
and HIDDEN
512-cycle refresh within 8ms, with 32ms option
Optional FAST PAGE MODE access cycles
Dual port organization: 256K x 4 DRAM port

512 x 4 SAM port
No refresh required for serial access memory
Low power: 15mW standby; 275mW active, typical
Fast access times — 70ns random, 22ns serial

SPECIAL FUNCTIONS

¢ JEDEC Standard Function set
PERSISTENT MASKED WRITE

¢ SPLIT READ TRANSFER
¢ WRITE TRANSFER/SERIAL INPUT
o ALTERNATE WRITE TRANSFER
¢ BLOCK WRITE
OPTIONS MARKING
¢ Timing [DRAM, SAM (cycle/access)]
70ns, 25ns/22ns -7
80ns, 30ns/25ns -8
100ns, 30ns/27ns -10
* Packages
Plastic SOJ (400 mil) D)
Plastic ZIP (375 mil) Z
* Low power/extended refresh (32ms) L
GENERAL DESCRIPTION

The MT42C4256 is a high-speed, dual port CMOS
dynamic random access memory or video RAM (VRAM)
containing 1,048,576 bits. These bits may be accessed by a
4-bit wide DRAM port or by a 512 x 4-bit serial access
memory (SAM) port. Data may be transferred bidirection-
ally between the DRAM and the SAM. An extended refresh
(32ms), low power standby option is available as the
MT42C4256 L.

The DRAM portion of the VRAM is functionally identical
to the MT4C4256 (256K x 4 DRAM). Four 512-bit data
registers make up the SAM portion of the VRAM. Data[/O
and internal data transfer are accomplished using three
separate bidirectional data paths; the 4-bit random access
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1/0 port, the four internal 512 bit wide paths between the
DRAM and the SAM, and the 4-bit serial I/O port for the
SAM. The rest of the circuitry consists of the control, timing
and address decoding logic.

Each port may be operated asynchronously and indepen-
dently of the other except when data is being transferred
internally. As with all DRAMs, the VRAM must be re-
freshed to maintain data. Refresh cycles must be timed so
that all 512 combinations of RAS addresses are executed at
least every 8ms, or 32ms for the MT42C4256 L, (regardless
of sequence). Micron recommends evenly spaced refresh
cycles for maximum data integrity. An internal transfer
between the DRAM and the SAM counts as a refresh cycle.
The SAM portion of the VRAM is fully static and does not
require any refresh.

The operation and control of the MT42C4256 are opti-
mized for high performance graphics and communication
designs. The dual port architecture is well suited to buffer-
ing the sequential data used in raster graphics display,
serial and parallel networking and data communications.
Special features, such as SPLIT READ TRANSFER and
BLOCK WRITE allow further enhancements to system
performance.
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MICRON MT42C4256

256K x 4 VRAM

FUNCTIONAL BLOCK DIAGRAM
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MT42C4256
256K x 4 VRAM

PIN DESCRIPTIONS

S0J PIN
NUMBERS

ZIP PIN
NUMBERS

SYMBOL

TYPE

DESCRIPTION

1

8

SC

Input

Serial Clock: Clock input to the serial address counter for the
SAM registers.

11

TR/OE

Input

Transfer Enable: Enables an internal TRANSFER operation
atRAS (H—L), or

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

14

MEWE

Input

Mask Enable: If 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

(ME/WE = 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).

25

Input

Serial Port Enable: SE enables the serial /O buffers and
allows a serial READ or WRITE operation to occur, otherwise
the output buffers are in a High-Z state. SE is also

used during a WRITE TRANSFER operation to indicate
whether a WRITE TRANSFER or a SERIAL INPUT MODE
ENABLE cycle is performed.

22

DSF

Input

Special Function Select: DSF is used to indicate which special
functions (BLOCK WRITE, MASKED WRITE vs. PERSISTENT
MASKED WRITE, etc.) are used on a particular access cycle.

16

input

Row Address Strobe: RAS is used to clock-in the 9 row-
address bits and strobe the ME/WE, TR/OE, DSF, SE,

CAS and DQ inputs. It also acts as the master chip enable and
must fall for initiation of any DRAM or TRANSFER cycle.

21

28

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 the DSF input.

19, 18, 17,
16, 13, 12,
11,15,10

26, 25, 24,
23, 20, 19,
18,22, 17

AQ-A8

Input

Address Inputs: For the 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,
AD to A8 indicate the DRAM row being accessed (when RAS
goes LOW) and the SAM start address (when CAS goes LOW).

5,6,23 24

12,13,2,3

DQ1-DQ4

Input/
Output

DRAM Data I/0: Data input/output for DRAM cycles; inputs for
Mask Data Register and Color Register load cycles, and DQ and
Column Mask inputs for BLOCK WRITE.

2,3,26,27

8,10,5,6

SDQ1-SDQ4

Input/
Output

Serial Data I/0: Input, output, or High-Z.

20

27

QSF

Output

Split SAM Status: QSF indicates which half of the SAM is being
accessed. LOW if address is 0-255, HIGH if address is 256-511.

16

NC

No Connect: This pin should be left either unconnected or tied
to ground.

14

21

Vce

Supply

Power Supply: +5V 110%

28

Vss

Supply

Ground
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MICRON

MT42C4256
256K x 4 VRAM

FUNCTIONAL DESCRIPTION

The MT42C4256 may be divided into three functional
blocks (see Figure 1): the DRAM, the transfer circuitry, and
the SAM. All of the operations described below are shown
in the AC Timing Diagrams section of this data sheet and
summarized in the Truth Table.

Note: For dual-function pins, the function not being
discussed will be surrounded by parentheses. For
example, the TR/OE pin will be shown as TR/(OE) in
references to transfer operations.

DRAM OPERATION

DRAM REFRESH

Like any DRAM based memory, the MT42C4256 VRAM
must be refreshed to retain data. All 512 row address
combinations mustbe accessed within 8ms. The MT42C4256
supports CAS-BEFORE-RAS, RAS-ONLY and HIDDEN
types of refresh cycles.

For the CAS-BEFORE-RAS REFRESH cycle, the row ad-
dresses are generated and stored in an internal address
counter. The user need not supply any address data, and
simply must perform 512 CAS-BEFORE-RAS cycles within
the 8ms time period.

The refresh address must be generated externally and

applied to A0-A8 inputs for RAS-ONLY refresh cycles. The
DQ pins remain in a High-Z state for both the RAS-ONLY
and CAS-BEFORE-RAS refresh cycles.
_ HIDDEN REFRESH cycles are performed by toggling
RAS (and keeping CAS LOW) after a READ or WRITE
cycle. This performs CAS-BEFORE-RAS cycles but does not
disturb the DQ lines.

Any DRAM READ, WRITE, or TRANSFER cycle also
refreshes the DRAM row being accessed. The SAM portion
of the MT42C4256 is fully static and does not require any
refreshing.

DRAM READ AND WRITE CYCLES

The DRAM portion of the VRAM is nearly identical to
standard 256K x 4 DRAMs. However, because several of the
DRAM control pins are used for additional functions on
this part, several conditions that were undefined or in
“don’t care” states for the DRAM are specified for the
VRAM. These conditions are highlighted in the following
discussion. Inaddition, the VRAM has several special func-
tions that can be used when writing to the DRAM.

The 18 address bits that are used to select a 4-bit word
from the 262,144 available are latched into the chip using
the A0-A8, RAS and CAS inputs. First, the 9 row-address
bits 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

VRAM. If RAS is inactive, HIGH, all other DRAM
care” and may change state without effect. No DRAM
or TRANSFER cycles will be initiated without RAS
falling,

Forsingle port DRAMS, the OE pinisa “don’tcare” when
RAS goes LOW. However, for the VRAM, when RAS goes
LOW, TR/(OE) selects between DRAM access or TRANS-
FER cycles. TR/(OE) must be HIGH at the RAS HIGH-to-
LOW transition for all DRAM operations (except CAS-
BEFORE-RAS).

If (ME)/WE is HIGH when CAS goes LOW, a DRAM
READoperationis 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 normal DRAMs, WE is a “don’t care”
when RAS goes LOW. For the VRAM, ME/(WE) is used,
when RAS goes LOW, to select between a MASKED WRITE
cycleand anormal WRITE cycle. If ME/(WE) is LOW at the
RAS HIGH-to-LOW transition, a MASKED WRITE opera-
tion is selected. For any DRAM access cycle (READ or
WRITE), ME/(WE) must be HIGH at the RAS HIGH-to-
LOW transition. If (ME)/WE is LOW before CAS goes
LOW, a DRAM EARLY-WRITE operationis performed and
the data present on the DQ1-DQ4 data port will be written
into the selected memory cells. If (ME) /WE goes LOW after
mgoes LOW, a DRAM LATE-WRITE operation is per-
formed. Refer to the AC timing diagrams.

The VRAM can perform all the normal DRAM cycles
including READ, EARLY-WRITE, LATE-WRITE,
READ-MODIFY-WRITE, FAST-PAGE-MODE READ,
FAST-PAGE-MODE WRITE (Late or Early), and FAST-
PAGE-MODE READ-MODIFY-WRITE. Refer to the AC
timing parameters and diagrams in the data sheet for more
details on these operations.

MT42C4256
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MT42C4256
256K x 4 VRAM

NONPERSISTENT MASKED WRITE

The MASKED WRITE feature eliminates the need for a
READ-MODIFY-WRITE cycle when changing only specific
bits within a 4-bit word. The MT42C4256 supports two
types of MASKED WRITE cycles, NONPERSISTENT
MASKED WRITE and PERSISTENT MASKED WRITE.

If ME/(WE) and DSF are LOW at the RAS HIGH-to-
LOW transition, a NONPERSISTENT MASKED WRITE is
performed and 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 operation to proceed. Note that CAS
is still HIGH. When CAS goes LOW, the bits present on the
DQ1-DQ4 inputs will be either written to the DRAM (if the
mask data bit is HIGH) or ignored (if the mask data bit is
LOW). The DRAM contents that correspond to masked
input bits will not be changed during the WRITE cycle. The
MASKED WRITE is nonpersistent (must be re-entered at
every RAS cycle) if DSF is LOW when RAS goes LOW. The
mask data register is cleared at the end of every NONPER-
SISTENT MASKED WRITE. FAST PAGE MODE can be
used with NONPERSISTENT MASKED WRITE to write
several column locations in an addressed row. The same
mask is used during the entire FAST-PAGE-MODE RAS
cycle. An example NONPERSISTENT MASKED WRITE
cycle is shown in Figure 1.

‘ <+— NONPERSISTENT MASKED WRITE —» } <+——— NONPERSISTENT MASKED WRITE ———>|

-

RAS \ / \
CAS \ / i | S
vEwE  \ Y/ LTI VA
DSF e ' ‘
STORED MASK INPUT  STORED |STORED MASK STORED  STORED
DATA DATA | DATA (RE-WRITE) DATA
0 X (0] 0 X [0]
1 0 ---es > 0] (0] 1 1 e >
(0] 0 X 0] B 0 X [o]
0] 1 [IRERES > [1] 0] 1 1 e > 1]
BEFORE AFTEA | BEFORE AFTER
ADDRESS 0 >| - ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE ,
( ) DON'T CARE
Figure 1

NONPERSISTENT MASKED WRITE EXAMPLE

MT42C4256
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MICRON

MT42C4256

256K x 4 VRAM

PERSISTENT MASKED WRITE

The PERSISTENT MASKED WRITE feature eliminates
the need to rewrite the mask data before each MASKED
WRITE cycle if the same mask data is being used repeat-
edly. Toinitiate a PERSISTENT MASKED WRITE, a LOAD
MASK REGISTER cycle is performed by taking ME/(WE)
and DSF HIGH when RAS goes LOW. The mask data is
loaded into the internal register when CAS goes LOW.

PERSISTENT MASKED WRITE cycles may then be per-
formed by taking ME/(WE) LOW and DSF HIGH when
RAS 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 on the DQ inputs is not loaded into the mask

register when RAS falls, and the mask data register will not
be cleared at the end of the cycle. Any number of PERSIS-
TENT MASKED WRITE cycles, to any address, may be
performed without having to reload the mask dataregister.
Figure 2 shows the LOAD MASK REGISTER and two
PERSISTENT MASKED WRITE cycles in operation. The
LOAD MASK REGISTER and PERSISTENT MASKED
WRITE cycles allow controllers that cannot provide mask
data to the DQ pins at RAS time to perform MASKED
WRITE operations. PERSISTENT MASKED WRITE opera-
tions may be performed during FAST PAGE MODE cycles
and the same mask will apply to all addressed columns in
the addressed row.

\4— LOAD MASK REGISTER —# ‘ <«——— PERSISTENT MASKED WRITE —f‘ <«——— PERSISTENT MASKED WRITE —’\

w T \ \ ,
WEWE | | ,
DSF \ / AN /
MASK STORED INPUT  STORED | STORED INPUT  STORED
DATA DATA | DATA DATA
o] 1] appiy X 1] o] appuy x [o]
] 1] asx o > o [o] MASK P ]
1o Iy X o] o] REG. X o]
(1] o] 1> 1] o] 1> 1]
(Stored in BEFORE AFTER | BEFORE AFTER
Mask Data
Register) e ADDRESSO ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE)
Figure 2
PERSISTENT MASKED WRITE EXAMPLE
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MICRON

MT42C4256
256K x 4 VRAM

COLUMN _
(A2-AB at CAS)

ROW
(A0-AB at RAS) ————

1
pQt \
COLUMN MASK (AD,A1
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D4 N
A R
g Z
S >
oo yAN
0aQz
oo RAS * DSF
DQ4
e LOAD ——p
RAS REoanoR  COLOR REGISTER
(must be previously loaded)
Figure 3
BLOCK WRITE EXAMPLE

BLOCK WRITE

If DSF is HIGH when mgoes LOW, the MT42C4256
will perform a BLOCK WRITE cycle instead of a normal
WRITE cycle. In BLOCK WRITE cycles, the contents of the
color register are directly written to four adjacent column
locations (see Figure 3). The color register must be loaded
prior to beginning BLOCK WRITE cycles (see LOAD
COLOR REGISTER). Each DQ location of the color register
is written to the four column locations (or any of the four
that are enabled) in the corresponding DQ bit plane.

Therow is addressed asinanormal DRAM WRITE cycle.

However, when CAS goes LOW only the A2-A8 inputs are
used. A2-A8 specify the “block” of four adjacent column
locations that will be accessed. The DQ inputs are then used
to determine what combination of the four column loca-
tions will be changed. DQ1 acts as a write enable for column
location A0 = 0, Al = 0; DQ2 controls column location
A0=1,A1=0;DQ3controls A0=0,A1 =1;and DQ4 controls
A0 =1, Al = 1. The write enable controls are active HIGH;
the WRITE function is enabled by a logic 1 and disabled by
a logic 0.

MT42Ca258
REV 492
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MICRON

MT42C4256
256K x 4 VRAM

NONPERSISTENT MASKED BLOCK WRITE

The MASKED WRITE functions can also be used during
BLOCK WRITE cycles. NONPERSISTENT MASKED
BLOCK WRITE operates exactly like the normal NONPER-
SISTENT MASKED WRITE, except that the mask is now
applied to four column locations instead of just one.

Like NONPERSISTENT MASKED WRITE, the combina-
tion of ME/(WE) LOW and DSFLOW when RAS goes LOW
initiates a NONPERSISTENT MASKED cycle. The DSF pin
must be driven HIGH when CAS goes LOW, to perform the
NONPERSISTENT MASKED BLOCK WRITE. By using
both the column mask input and the MASKED WRITE
function, any combination of the four bit planes or column
locations may be masked.

PERSISTENT MASKED BLOCK WRITE
This cycle is also performed exactly like the normal
PERSISTENT MASKED WRITE except that DSF is HIGH

g when CAS goes LOW to indicate the BLOCK WRITE func-

C

NVHA 1HO0dILT

tion. Both the mask data register and the color register must
be loaded with the appropriate data prior to starting a
PERSISTENT MASKED BLOCK WRITE.

LOAD MASK DATA REGISTER

The LOAD MASK REGISTER operation and timing are
identical to a normal WRITE cycle except that DSF is HIGH
when RAS goes LOW. As shown in the Truth Table, the
combination of TR/ (OE), ME/(WE), and DSF being HIGH
when RAS goes LOW indicates the cycle isa LOAD REGIS-

TER cycle. DSF is used when CAS goes LOW to select the
register to be loaded and must be LOW for a 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 a NON-
PERSISTENT MASKED WRITE cycle or a LOAD
MASK REGISTER cycle is 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.

LOAD COLOR REGISTER

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

MT42C4258
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MT42C4256
256K x 4 VRAM

TRANSFER OPERATIONS

TRANSFER operations are initiated when TR/(OE) is
LOW then RAS goes LOW. The state of (ME)/WE when
mgoes LOW indicates the direction of the TRANSFER
(to or from the DRAM), and DSF is used to select between
NORMAL TRANSFER, SPLIT READ TRANSFER, and AL-
TERNATE WRITE TRANSFER cycles. Each of the TRANS-
FER cycles available is described below.

READ TRANSFER (DRAM-TO-SAM TRANSFER)

If (ME)/WE is HIGH and DSF is LOW when RAS goes
LOW, a READ TRANSFER cycle is selected. The row ad-
dress bits indicate the four 512-bit DRAM row planes that
are to be transferred to the four SAM data register planes.
The column address bits indicate the start address (or Tap
address) of the serial output cycle from the SAM data
registers. CAS must fall for every TRANSFER in order to
load a valid Tap address. A read transfer may be accom-
plished in two ways. If the transfer is to be synchronized

— i

with SC (REAL-TIME READ TRANSFER), TR/(OFE) is
taken HIGH after CAS goes LOW. If the transfer does not
have to be synchronized with SC (READ TRANSFER), TR/
(OFE) may go HIGH before CAS goes LOW (refer to the AC
Timing Diagrams). The 2,048 bits of DRAM data are written
into the SAM data registers and the serial shift start
address is stored in an internal 9-bit register. QSF will be
LOW if access is from the lower half (addresses 0 through
255), and HIGH if access is from the upper half (256 through
511). If SE is LOW, the first bits of the new row data will
appear at the serial outputs with the first SC clock pulse.
SE enables the serial outputs and may be either HIGH or
LOW during this operation. The SAM address pointer will
increment with the SC LOW-to-HIGH transition, regard-
less of the state of SE. Performing a READ TRANSFER cycle
sets the direction of the SAM I/0O buffers to the output
mode.
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DON'T CARE
m UNDEFINED
Figure 4

TYPICAL SPLIT-READ-TRANSFER INITIATION SEQUENCE
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MT42C4256
256K x 4 VRAM

SPLIT READ TRANSFER (SPLIT DRAM-TO-SAM
TRANSFER)

The SPLIT READ TRANSFER (SRT) cycle eliminates the
critical transfer timing required to maintain a continuous
serial output data stream. When using normal TRANSFER
cycles, the REAL-TIME READ TRANSFER cycle has to
occur immediately after the last bit of “old data” was
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 also relaxed for SPLIT
- TRANSFER cycles. The rising edge of TR/ (OE) is not used

to complete the TRANSFER cycle and therefore is inde-
pendent of the rising edges of RAS or CAS. The transfer
timing is generated internally for SPLIT TRANSFER cycles.
A SPLIT READ TRANSFER does not change the direction
- of the SAM port.
q A normal, non-split READ TRANSEFER cycle must pre-
mas Cedeany sequence of SPLIT READ TRANSFER cycles toset
'U SAM /0 direction and provide a reference to which half of
o the SAM the access will begin. Then SPLIT READ TRANS-
FERS may be initiated by taking DSF HIGH when RAS
goes LOW during the TRANSFER cycle. As in nonsplit
transfers, the row address is used to specify the DRAM row
to be transferred. The column address, A0-A7, is used to
U inputthe SAM Tapaddress. Addresspin A8isa “don’tcare”
when the Tap address is loaded at the HIGH-to-LOW
> transition of CAS. It is internally generated so that the
SPLIT TRANSFER will be to the SAM haif not currently
g being accessed.

Figure 4 shows a typical SPLIT READ TRANSFER initia-
tion sequence. The normal READ TRANSFER is first per-
formed, followed by aSPLIT READ TRANSFER of the same
row to the upper half of the SAM. The SRT to the upper half
is optional and need only be done if the Tap for the upper
half is # 0. Serial access continues, and when the SAM
address counter reaches 255 (“A8” =0, A0-A7 = 1), the new
Tap address is loaded for the next half (“A8” = 1, A0-A7 =
Tap) and the QSF output goes HIGH. Once the serial access
has switched to the upper SAM, new data may be trans-
ferred to the lower SAM. The controller must wait for the
state of QSF to change and then the new data may be
transferred to the SAM half not being accessed. For
example, the next step in Figure 4 would be to wait until
QSF went LOW (indicating that row-1 data is shifting out of
the lower SAM) and then transfer the upper half of row 1 to
the upper SAM. If the half boundary is reached before an
SRT is done for the next half a Tap address of “0” will be
used. Access will start at 0 if going to the lower half, or 256
if going to the upper half. See Figure 5.

WRITE TRANSFER (SAM-TO-DRAM TRANSFER)

The operationof the WRITETRANSFER isidentical to the
READ TRANSFER described previously except (ME)/WE
and SE must be LOW when RAS goes LOW. The row
address indicates the DRAM row to which the SAM data
registers will be written. The column address (Tap) indi-
cates the starting address of the next SERIAL INPUT cycle
for the SAM data registers. A WRITE TRANSFER changes
the direction of the SAM 1/Obuffers to the input mode. QFS
is LOW if access is to the lower half of the SAM, and HIGH
if access is to the upper half.

LOWER HALF UPPER HALF
—— NOSRAT | . NO SRT ————
0 TAP 285 256 511
!
Start Split \—]
Figure 5
SPLIT SAM TRANSFER
MT42C4256 5_1 2 Micron Techaaiogy. inc., reserves the right 1o change products o specifications without notics.
REV. 482 1992, Micron Technalogy. Inc.



MT42C4256
256K x 4 VRAM

PSEUDO WRITE TRANSFER (SERIAL-INPUT-MODE
ENABLE)

The PSEUDO WRITE TRANSFER cycle is used to change
the direction of SAM port from output to input without
performing a WRITE TRANSFER cycle. APSEUDOWRITE
TRANSFER cycle is a WRITE TRANSFER cycle with SE
held HIGH instead of LOW. The DRAM data will not be
disturbed and the SAM will be ready to accept input data.

ALTERNATE WRITE TRANSFER (SAM-TO-DRAM
TRANSFER)

The operation of the ALTERNATE WRITE TRANSFER is
identical to the WRITE TRANSFER except that the DSF pin
is HIGH and (ME)/WE is LOW when RAS goes LOW, al-
lowing SE tobe a “don’t care.” This allows the outputs to be
disabled using SE during a WRITE TRANSFER cycle. AL-
TERNATE WRITE TRANSFER will change the SAM 1/0O
direction to an input condition.

SERIAL INPUT AND SERIAL OUTPUT

The control inputs for SERIAL INPUT and SERIAL OUT-
PUT are SC and SE. The rising edge of SC increments the
serial address counter and provides access to the next SAM
location. SE enables or disables the serial input/output
buffers.

Serial output of the SAM contents will start at the serial
start address that was loaded in the SAM address counter
during a READ or SPLIT READ TRANSFER cycle. The SC
input increments the address counter and presents the
contents 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. 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. If an SRT was not
performed before the half boundary is reached the count
will progress as illustrated in Figure 5. Address count will
wrap around (after count 511) to Tap address 0 if in the
“full” SAM modes.

SC is 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 SAM 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 data and must be 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.

POWER-UP AND INITIALIZATION

After Vce is at specified operating conditions, for 100ps
minimum, eight RAS cycles must be executed to initialize
the dynamic memory array. Micron recommends that
RAS = (TR)/OE 2 Vi during power up to ensure that the
DRAM 1/0 pins (DQs) are in a High-Z state. The DRAM
array will contain random data.

The SAM portion of the MT42C4256 is completely static
in operation and does not require refresh or initialization.
The SAM port will power-up in the serial input mode
(WRITE TRANSFER) and the 1/O pins (SDQs) will be
High-Z, regardless of the state of SE. The mask and color
register will contain random data after power-up. QSF
initializes in the LOW state.

MT42Ca258
REV. 482

Micron Technology, Inc., reserves the nght 1o change producis of specifications williout natice.
21992, Mycron Technology, Inc.
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MlCHDN MT42C4256

256K x 4 VRAM

TRUTH TABLE
RES FALLING EDGE AL AD-AB' D01-D04* | REGISTERS
CODE FUNCTION TAS [TR/OE |WE/WE| oSF | SE | OSF | AAS | TAS | RAS [cAswe'| MASK [COLOR
DAAM OPERATIONS
CBR | CAS-BEFORE-RAS REFRESH 0 X X X X X — X - X X X
AOR | RAS-ONLY REFRESH 1 1 X X X - AOW - X — X X
RW | NORMAL DRAM READ OR WRITE 1 1 3 0 X 0 ROW | COLUMN X VALID X X
AWNM | NONPERSISTENT (LOAD AND USE) MASKED 1 1 0 0 X 0 ROW | COLUMN | WRITE | VALID | LOAD& X
WRITE TO DRAM MASK | DATA USE
RAWOM | PERSISTENT (USE REGISTER) MASKED 1 1 ) 1 X 0 ROW | COLUMN X VALID USE X
WRITE TO DRAM DATA
BW | BLOCK WRITE TO DRAM (NO DATA MASK) 1 1 1 0 X 1 ROW | COLUMN| x| COLUMN | X USE
(A2-AB) MASK
BWNM | NONPERSISTENT (LOAD & USE) MASKED 1 1 ] 0 X 1 AOW | COLUMN | WRITE | COLUMN | LOAD &} USE
BLOCK WRITE TO DRAM MASK | MASK USE
BWOM | PERSISTENT (USE MASK REGISTER) MASKED BLOCK 1 1 0 1 X 1 ROW | COLUMN X COLUMN | USE USE
WRITE TO DRAM {A2-AB) MASK
REGISTER OPERATIONS __
MR | LOAD MASK REGISTER t 1 1 1 X a ROW! X X WRITE | LOAD X
MASK
LCR | LOAD COLOR REGISTER 1 1 1 [ x 1 ROW* x x |cowom| x LOAD
DATA
TRANSFER OPERATIONS
AT READ TRANSFER (DRAM-TO-SAM TRANSFER) 1 Q 1 0 X X ROW TAPS X X X X
SRT | SPLIT READ TRANSFER {SPLIT DRAM-TO-SAM TRANSFER} 1 a 1 1 X X ROW TAPS X X X X
WT WRITE TAANSFER (SAM-TO-DRAM TRANSFER) 1 Q 0 0 Q X ROW TAPY X X X X
PWT | PSEUDO WRITE TRANSFER (SERIAL-INPUT-MODE ENABLE) 1 0 [ 0 1 X ROW* TARS X X X X
AWT | ALTEANATE WRITE TRANSFER 1 Q 0 1 X X ROW TAPE X X X x
{SAM-TO-DRAM TRANSFER)

-4
(e}
3
m

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

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

3. On WRITE cycles (except BLOCK WRITE), the input data is latched at the falling edge of CAS or ME/WE,
whichever is later. Similarly, on READ cycles, the output data is activated at the falling edge of CAS or
TR/OE, whichever is later.

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

5. This is the SAM location that the first SC cycle will access. For split SAM transfers, the Tap will be the first

address location accessed of the “new” SAM half after the boundary of the current half is reached (255 for

lower half, 511 for upper half).

N

MT42C4256 5 1 4 Micron Technology. Inc . esarves the aght o change products ot spacilications without notice.
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MICRON

MT42C4256

256K x 4 VRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vce Supply Relative to Vss .............. -1V to +7V
Operating Temperature, T, (Ambient) ......... 0°C to +70°C
Storage Temperature (Plastic)
Power Dissipation .....................
Short Circuit Output Current

RECOMMENDED DC OPERATING CONDITIONS

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

(0°C < T, £70°C)
PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vce 45 5.5 v 1
Input High (Logic 1) Voltage, All Inputs ViH 2.4 | Voc+1 Y 1
Input Low (Logic 0) Voltage, All Inputs Vi -1.0 0.8 Vv 1
DC ELECTRICAL CHARACTERISTICS
(0°C < T, £ 70°C; Vce = 5V +10%)
PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
INPUT LEAKAGE CURRENT N -10 10 HA
Any input (0V < VIN < Vcc); all other pins not under test = 0V
OUTPUT LEAKAGE CURRENT loz -10 10 UA
(DQ, SDQ disabled, OV < Vour < Vcc)
OUTPUT LEVELS VoH 24 \
Output High Voltage (lout = -2.5mA) 1
Output Low Voltage (lout = 2.5mA) VoL 0.4 Vv
CAPACITANCE
PARAMETER SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: A0-A8 Ci 5 pF 2
Input Capacitance: RAS, CAS, ME/WE, TR/OE, SC, SE, DSF Ci2 7 pF 2
Input/Output Capacitance: DQ, SDQ C/o 9 pF 2
Output Capacitance: QSF Co 9 pF 2

e 5-15

Micron Technalogy, Inc., reserves the nght to change products o 8pecifications without notics,

1992, Micron Technology, Inc.
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MT42C4256
MICRON 356K x 4 VRAM

CURRENT DRAIN, SAM IN STANDBY

(0°C £ T, <£70°C; Vece = 5V +10%) MAX
PARAMETER/CONDITION SYMBOL| -7 -8 -10 |UNITS [NOTES
OPERATING CURRENT icct 95 85 75 | mA | 3,4
(RAS and TAS = Cycling: 'RC ='RC (MIN)) 26
OPERATING CURRENT: FAST PAGE MODE lcc2 85 75 65 [ mA | 3.4
(RAS = Vii; CAS = Cycling: 'PC ='PC (MIN)) 27
STANDBY CURRENT: TTL INPUT LEVELS
Power supply standby current lcca 8 8 8 mA 4
(RAS = CAS = Vi after 8 RAS cycles (MIN), other inputs > Vi or < Vi)

STANDBY CURRENT: CMOS INPUT LEVELS (MT42C4256 L only) lcca | 500 | 500 | 500 | pA 4
(RAS = TAS 2 Vce -0.2V, other inputs > Vec -0.2V or < -0.2V)

REFRESH CURRENT: RAS-ONLY lccs 95 85 75 | mA | 3,26
(RAS = Cycling; CAS = Vin)

REFRESH CURRENT: lccs 95 85 75 | mA | 3,5
CAS-BEFORE-RAS (RAS and CAS = Cycling)

REFRESH CURRENT: BATTERY BACKUP (BBU) MT42C4256 L only

Average power supply current during BATTERY BACKUP refresh:

CAS < (_)iViCAg-BEFORE-RAg cycling; RAS = 'RAS (MIN) to lcc? 600 | 600 | 600 | pA | 3,5
300ns; ME/WE, AQ-A8 and DQs > Vcc - 0.2V or £ 0.2V (DQs may be left

open), 'RC = 62.5us (512 rows at 62.5us = 32ms)

SAM/DRAM DATA TRANSFER lccs 105 | 95 95 | mA 3

CURRENT DRAIN, SAM ACTIVE (!SC = MIN)

(0°C £ T, <70°C; Ve = 5V +10%) MAX
PARAMETER/CONDITION SYMBOL| -7 -8 -10 |UNITS |NOTES
OPERATING CURRENT lcce 150 [ 130 | 120 | mA | 3,4,
(RAS and CAS = Cycling: 'RC ='RC (MIN}) 26
OPERATING CURRENT: FAST PAGE MODE fccio | 140 [ 120 | 110 | mA | 3,4,
(RAS = Vui; CAS = Cycling: 'PC =PC (MIN)) 27
STANDBY CURRENT: TTL INPUT LEVELS
Power supply standby current lcc1 55 45 45 | mA | 3,4
(RAS = CAS = V4 after 8 RAS cycles (MIN), other inputs = Vi or < Vi)

REFRESH CURRENT: RAS-ONLY fcciz | 160 [ 130 | 120 | mA | 3,4,
(RAS = Cycling; TAS = Vin) 26
REFRESH CURRENT: CAS-BEFORE-RAS lccia | 160 | 130 | 120 | mA (3,4,5
(RAS and CAS = Cycling)

SAM/DRAM DATA TRANSFER lccia | 160 | 130 | 125 | mA | 3,4

MT42C4258 5_ 1 6 Micron Technokogy, Inc . resarves the nght to change products or speciications without notice.
REV. 482 1982, Micron Technology., Inc.




MlCRDN MT42C4256

256K x 4 VRAM

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

AC CHARACTERISTICS 7 ) 0
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |[NOTES
Random READ or WRITE cycle time ‘RC 130 150 180 ns
READ-MODIFY-WRITE cycle time 'RWC 175 190 230 ns
FAST-PAGE-MODE READ or WRITE tPC 45 50 55 ns
cycle time
FAST-PAGE-MODE READ-MODIFY-WRITE 'PRWC 90 95 110 ns
cycle time
Access time from RAS 'RAC 70 80 100 ns 14
Access time from CAS ICAC 20 25 25 ns 15
Access time from (TR)/OE '0E 20 20 25 ns
Access time from column address 'AA 35 40 45 ns -
Access time from CAS precharge 'CPA 40 45 50 ns
RAS pulse width 'RAS 70 20,000 80 20,000 100 20,000 ns g
RAS pulse width (FAST PAGE MODE) 'RASP 70 100,000 80 100,000 100 |100,000} ns
RAS hold time 'RSH 20 25 25 ns c
RAS precharge time ‘RP 50 60 70 ns r-
CAS puise width ICAS 20 10,000 25 10,000 25 10,000 ns j
CAS hold time 'CSH 70 80 100 ns "D
CAS precharge time ‘CcP 10 10 10 ns O
RAS to CAS delay time 'RCD 20 50 20 55 25 75 ns 17
CAS to RAS precharge time ICRP 10 10 10 ns m
Row address setup time 'ASR 0 0 0 ns —'
Row address hold time 'RAH 10 10 15 ns U
RAS to column 'RAD 15 35 15 40 20 50 ns 18
address delay time m
Column address setup time tASC 0 0 0 ns >
Column address hold time 'CAH 15 15 15 ns g
Column address hold time ‘AR 45 55 70 ns
(referenced to RAS)
Column address to ‘RAL 35 40 50 ns
RAS iead 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 1o output in Low-Z ‘cLZ 3 3 3 ns
Output buffer 'OFF 3 20 3 20 3 20 ns |20, 23
turn-off delay
Qutput disable oD 3 10 3 10 3 20 ns (20,23
Qutput disable hold time from start of WRITE 'OEH 10 10 20 ns 25
OE LOW to RAS HIGH delay time 'ROH 0 0 0 ns

:g‘:x‘;(;zzse 5_1 7 Micron Technatogy, Inc , reserves the nght to change prmnc!s‘::: ngaﬁﬁﬁﬁeﬂ"&ﬁ&mﬂ
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MICRON MT42C4256

256K x 4 VRAM

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

AC CHARACTERISTICS -7 -8 -10
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 15 15 15 ns
Write command hold time 'WCR 45 55 70 ns
(referenced to RAS)
Write command pulse width ‘wp 15 15 15 ns
Write command to RAS lead time 'RWL 20 20 20 ns
Write command to CAS lead time 'CWL 20 20 20 ns
Data-in setup time 'DS 0 0 0 ns 22
Data-in hold time 'DH 15 15 15 ns 22
Data-in hold time 'DHR 45 55 65 ns
(referenced to RAS)
AAS to WE dslay time 'RWD 90 100 130 ns | 21
Column address tAWD 56 65 75 ns 21
to WE delay time
CAS to WE delay time ‘cwD 40 45 55 ns [ 21
Transition time (rise or fall) T 3 35 3 35 3 35 ns |9 10
Refresh period (512 cycles) 'REF 8 (32) 8 (32) B8(32) | ms 29
RAS to CAS precharge time 'RPC 0 0 0 ns
CAS setup time 'CSR 10 10 10 ns 5
(CAS-BEFORE-AAS REFRESH)
CAS hold time 'CHR 10 10 10 ns 5
(CAS-BEFORE-RAS REFRESH)
ME/MWE to RAS setup time '‘WSR 0 0 0 ns
MEME to RAS hold time ‘RWH 15 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

:;m“ 5_ 1 8 Micron Technology, inc., reserved the rght to change producis :: m .:"ww na::



MICRON MT42C4256

256K x 4 VRAM

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

AC CHARACTERISTICS -7 -8 -10

PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |NOTES
THR/(OE) LOW 1o RAS setup time TLS 0 0 0 ns
TR/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 65 10,000 70 10,000 80 10,000 ns
(REAL-TIME READ TRANSFER only)

TR/(OE) LOW to CAS hold time ICTH 25 25 25 ns
(REAL-TIME READ TRANSFER only)

TR/(OE) HIGH to SC lead time TSL 5 5 5 ns
TR/(OE) HIGH to RAS precharge time TRP 50 60 70 ns
TR/(OE) precharge time TRW 20 20 30 ns
First SC edge to TR/(OE) HIGH Tsp 15 15 15 ns
delay time

Serial output butfer turn-off SDZ 7 40 7 40 7 40 ns
delay from RAS

SC 1o RAS setup time 'SRS 25 30 30 ns
Serial data input to SE delay time 'SZE 0 0 0 ns
Serial data input delay from RAS 'SDD 50 50 50 ns
Serial data input to RAS delay time szs 0 0 0 ns
Serial-input-mode enable ‘ESR 0 0 0 ns
(SE) to RAS setup time

Serial-input-mode enable 'REH 15 15 15 ns
(SE) to RAS hold time

TR/(OE) HIGH to RAS setup time ys 0 0 0 ns
TR/(OE) HIGH to RAS hold time YH 15 15 15 ns
DSF 1o RAS setup time 'FSR 0 0 0 ns
DSF to RAS hold time 'RFH 15 15 15 ns
SC to QSF delay time 'sQD 30 30 30 ns
SPLIT TRANSFER setup time 1STS 25 30 30 ns
SPLIT TRANSFER hold time ISTH 0 0 0 ns
RAS to QSF delay time 'RQD 75 75 75 ns
DSF to RAS hold time 'FHR 45 55 70 ns
DSF to CAS setup time 'FSC 0 0 0 ns
DSF to CAS hold time 'CFH 15 15 20 ns
TR/OE to QSF delay time 'TQD 25 25 25 ns
CAS to QSF delay time ‘cQbD 35 35 35 ns
RAS to first SC delay 'RSD 80 80 80 ns
CAS to first SC delay 'csD 30 30 30 ns

MT42C4256 5 1 9 Micron Techriolegy. Inc . reserves the nght 1o change products of specrfications without nokce
REV 4/92 = w1982, Micron Tachnology. Inc
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MICRON MT42C4256

256K x 4 VRAM

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

AC CHARACTERISTICS -7 -8 -10

PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS [NOTES
Serial clock-cycle time tsc 25 30 30 ns

Access time from SC SAC 22 25 27 ns |24,28
SC precharge time (SC LOW time) Isp 8 10 10 ns

SC pulse width (SC HIGH time) ISas 8 10 10 ns

Access time from SE 'SEA 15 15 15 ns 24
SE precharge time 'SEP 20 20 20 ns

SE pulse width SE 20 20 20 ns

Serial data-out hold time after ISOH 5 5 5 ns |24,28
SC high

Serial output buffer turn-off 'SEZ 3 12 3 12 3 12 ns |20,24
delay from SE

Serial data-in setup time 'Sps 0 0 0 ns

Serial data-in hold time 'SDH 10 10 10 ns

Serial input (Write) Enable SwWs 0 0 0 ns

setup time

Serial input (Write) Enable 'SWH 15 15 15 ns

hold time

Serial input {Write) disable ISwis 0 0 o] ns

setup time

Serial input (Write) disable 'SWIH 15 15 15 ns

hold time

MT42C4256 5 20 Micron Tachnology, Inc , resarves the nght to change products or specifications withoul notice.
AEV. 492 - 21682, Micron Tachnalogy, Ine



MT42C4256
256K x 4 VRAM

NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 5V £10%, f = 1 MHz.
3. lIccis dependent on cycle rates.

4. Iccis dependent on I/O loading. Specified values are

obtained with minimum cycle time and the I/Os
open.

5. 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 £ T, <70°C) is assured.

7. Aninitial pause of 100us is required after power-up
followed by any eight RAS cycles before proper
device operation is assured. The eight RAS cycle
wake-up should be repeated any time the 'REF
refresh requirement is exceeded.

8. AC characteristics assume T = 5ns.

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

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
Vi (or between ViL and ViH)} in a monotonic manner.

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

12. If CAS = Vi, DRAM data output (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; VoL = 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 'CPN.

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
specified '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 tRAD is greater than the
specified 'RAD (MAX) limit, then access time is
controtled exclusively by 'tAA.

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, Vot +200mV).
This parameter is sampled and not 100 percent tested.

. 'WCS, tRWD, tAWD and !CWD are restrictive
operating parameters in LATE-WRITE, READ-WRITE
and READ-MODIFY-WRITE cycles only. If tWCS 2
fWCS (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 tWCS <
'WCS (MIN), the cycle is a LATE-WRITE and
TR/OE must control the output buffers during the
WRITE to avoid data contentior. If ‘RWD = '‘RWD
(MIN), *tAWD 2 'AWD (MIN) and 'CWD 2 ‘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 VH) is indeterminate but the WRITE will be
valid, if *OD and t‘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 OF
or CAS, whichever goes HIGH first.

24. SAM output timing is measured with a load
equivalent to 1 TTL gate and 30pF. Qutput reference
levels: Vou = 2.0V; VoL = 0.8V.

25.'*OD and *OEH must be met in LATE-WRITE and
READ-MODIFY-WRITE cycles (OF 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 OE is taken LOW after 'OEH is
met. If CAS goes HIGH prior to OE going back LOW,
the DQs will remain open.

26. Address (A0-A8) may be changed two times or less
while RAS = ViL.

27. Address (A0-A8) may be changed once or less while
CAS = VH and RAS = ViL.

28.'SAC is MAX at 70° C and 4.5V Vcc; 'SOH is MIN at
0°C and 5.5V Vcc. These limits will not occur
simultaneously at any given voltage or temperature.
'SOH = 'SAC - output transition time; this is guaran-
teed by design.

29. Values in parenthesis apply to the “L” version.

2

—
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MT42C4256
MICRON 256K x 4 VRAM

DRAM READ CYCLE
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‘AR
tRAD 'RAL
’ tASR 'RAH_ | tasc tcaH
Viq—
ADDR v:r»m ROW m{ COLUMN ROW

tACH

B e
ww W | v | Y,

IFsR tRFH 'Fs¢ ‘

e L ) HW//// T Vi

taa
'RAC
(cac toFF
'ROH
VioH—
oa v:8t‘- . OPEN — VALID DATA OPEN

i YH
-5, H._.. toe .__top

|

wee W NI, /

DONT CARE

B& unoerineD
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MlanN MT42C4256

256K x 4 VRAM

DRAM FAST-PAGE-MODE READ CYCLE
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|| — — — || PRLAAN | P
v
osF v:rml T Vo 1/ i,
'an AA 1AA
tRAC tcPA cPA
tcac oFF
DQ \IOH — OPEN ——
VioL -
tys [} tyk ‘oe 'op 'cE

}/[/ JITTTITIIN. B,
(/7] DON'T CARE

R unoeFINED

TRIOE WZW HJ’W// T A

NOTE: WRITE cycles or READ-MODIFY-WRITE cycles may be mixed with READ cycles while in FAST PAGE MODE.

MT42C4256 2 Micran Technology. Inc , resarves the nght to change praducts or specihicanions without notice.
REV 4592 5- 3 #1992, Micron Tachnalogy. Inc.
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MICRON

MT42C4256
256K x 4 VRAM

WRITE CYCLE FUNCTION TABLE'

LOGIC STATES
RAS Falling Edge TAS Falling Edge
FUNCTION B c D E
DSF D@ (Input) DSF DA (Input)
Normal DRAM WRITE 0 X 0 DRAM Data
NONPERSISTENT (Load and Use) 0 Write 0 DRAM
MASKED WRITE to DRAM Mask Data (Masked)
PERSISTENT (Use Register) 1 X 0 DRAM
MASKED WRITE to DRAM Data (Masked)
BLOCK WRITE to DRAM (No Data Mask) 0 X 1 Column Mask3
NONPERSISTENT (Load and Use) 0 Write 1 Column
- MASKED BLOCK WRITE to DRAM Mask Mask3
PERSISTENT (Use Register) 1 X 1 Column
g MASKED BLOCK WRITE to DRAM Mask3
c Load Mask Register 1 X 0 Write Mask
Load Color Register 1 X 1 Color Data
L =
=g NOTE: 1. Refer to this function table to determine the logic states of “A”, “B", “C”, “D” and “E" for the WRITE cycle
-U timing diagrams on the following pages.
o 2. CAS or MEAWE, whichever occurs later (Except Block Write).
e 3. WE = “don’t care” for Block Write. The DQ column-mask data will be latched at the falling edge of CAS,
| regardless of the state of MEAWE.
:'Erc?amgss 5_2 4 Micron Technology, nc , reserves the nght to change products :: &p’d’:::\n; m m




MT42C4256
MICRDN 256K x 4 VRAM

DRAM EARLY-WRITE CYCLE'
oY ¥ J-}—*\_—
| tcap 'RCD tcas
oAs 5:[':__7 [ N\ _{
tASR tAAH i tasc tcan
ADDR 5:[‘:%] ROW m COLUMN'CWL R l ZQZZZZZZ% AOW
e ST A KA noTE 2 i
o TN B NI D X,
NS IMH l os . -oh
/-, s /)
wee i XY
DON'T CARE
&2 unoeFiNgD

NOTE: 1. The logic states of “A”, “B", “C”, “D" and “E” determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.
2. For Block Write, ME/WE = “don’t care.” For all other EARLY-WRITE cycles, ME/WE = LOW.

MT42CA256 5 25 Micron Technology. Inc., ressrves the right 1o change products or specifications without notice.
REV 492 et ©1992, Micron Technology, Inc.
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MT42C4256
MICRON 256K x 4 VRAM
DRAM LATE-WRITE CYCLE'
RS Vi E
s W j iy /
ADDR WCM ROW COLUMN lW//]// ///i I@(
wewe W A f N L W,
) ‘_'ﬂ M 'FSC tCFH
ose Vi M B T,
0o Vi1 7///////% C Wﬂ T,
l_!v_s_ top toEH 1
woe W W//// // KUy,
DON'T CARE
R unDEFINED
NOTE: 1. The logic states of “A”, “B”, “C” and “E" determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.
o 5-26 e e
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MT42C4256

256K x 4 VRAM

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

I ,
o VS Y f
'RAD ” ’ 'RAL
. 'ASR 'RAH rlAsc 'CAH% -
) s /) S /) I > o
'RCS tcwp IRWL C
Jwsh |1 tRwH LAWD 'wp ™~
s I L =
tFHR JW o
tFsA_ || 'RFH A@ tcFH 3
osr V.’T///A B K LTI T, o
' taan m
RAC — E
0Q Y’Bﬁ‘i—c‘_—l VALID Doy HEHJ% OPEN
|-’i.”i'i.| -lO—E-T oo,

}

wee W X \

/) DON'T CARE

B unoerineD

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

MT42C4256 5 27 Micron Technology, Inc  reserves the ngnt o cnange pmduas pec:v nn s wilhout natice
REV. 492 - 2. Micron Technology, Inc



MT42C4256
MICHDN 256K x 4 VRAM

DRAM FAST-PAGE-MODE EARLY-WRITE CYCLE

WVHAa LHOdILTNN .

tRasP
‘RP
Ve & f —
tcsH pc , tRSH
_CRP tRcD lcas icp tcas tep toas e
& W/ ‘ ] | d
AR
'RAD RAL
1 1ASR {RAH tasc 'cAH l tasc toAH ‘ 'asc 'CAH
ADDR 3}5% ROW [ cowumy W COLUMN Wr COLUMN J[QZZZZZZ/ / ROW
tow l towe towr '
twes tweH 'wes 'WCH twes 'WCH
IWSR ‘lm twp twp twp
W WK A [/ ( TIK A
'FHR
'FSR RFH . 1FSC | lery ‘ 'FsC 'cFH ‘ tesc || tern '
O/ - S 1/ S /1 S ) 3
'WCR tRWL t
'OHR
tms 'Iﬂ’l tDs tDH | ‘DS toH l tns tow
o YR C Y E ), —— /)
AL 'yH i
|
™ W R A
[/} bon'T care

BB unoermneD

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

MT42C42568 5 2 8 Micron Technology. Inc . reserves the right 1o change products or specrfications withaut notce.
REV. 492 = 1942, Micron Technology, inc



MT42C4256
256K x 4 VRAM

RAS

CAS

ADDR

MEWE

DSF

v
oa YioH-
VioL - i; A

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

ROW

'RASP
'Ap
viL— N 1
tcsH tPRWC 'RSH
| !cRP tRCD tcas tcp 'cas tep tcas _tep
ViH— p Y
- R ) 7 Y 4 ] * L
'AR
'AAD tRAL
tASR ‘RAHI tasg 1CAH tasc 'caH | tASC {CAH
¥
i Fow K e XTTTTTIK o KTTTTTIR com K711
tAwWD
1 I — - tRWL
RCS 'cww‘ T towl~ -~ —lowL
twp -~ - twe — - —— WP
tawo tawp lawo
'wsR | |tRwWH
-~ | towp tewp tcwo
ViH- ' —y R Y
WK __A | A | | w
'FSC ICFH 'FsC tCFH FSC {CFH
trsA —_
ViH
ViL -, /
tMs
—_—

tys

CPEN

weE W
DON'T CARE
B unDEFINED
NOTE: 1. READ or WRITE cycles can be mixed with READ-MODIFY-WRITE cycles while in FAST PAGE MODE. Use
the Write Function Table to determine the proper DSF state for the desired WRITE operation.
2. The logic states of “A", “B” and “C" determine the type of WRITE operation performed. See the Write Cycle
Function Table for a detailed description.
:‘Ermss 5_ 29 Micron Tachnology, Inc , sesarves the right to change products \IO: 33?‘»').“33"? JZL':&"; r;ot::
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MICHDN MT42C4256

256K x 4 VRAM

DRAM RAS-ONLY REFRESH CYCLE
(ADDR = AO-A8)

TRC

- ws 'RP \
& oW f . . d—‘\l /
o S0 TN NI T
VEWE 31["////M/////H Y, WY,
ot V77 W, LT
- v:gr: “ opse — . OPEN
s WY % T A/
DRAM CAS-BEFORE-RAS REFRESH CYCLE
& v:r:W— J&. } T \l JWZ
R Y, Y,
W T, W T 7
SR T,
e T, T Ty,
DONT CARE
&3 unperiNeD
:Rz‘:;zzsa 5-30 Micron Technology. Inc . reserves he ngh 10 change products or specrications whout motice
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MT42C4256
MICHDN 256K x 4 VRAM

DRAM HIDDEN-REFRESH CYCLE

RS s ’ ] LL‘ L
i tcRp tRCO 'ASH tCHR
= W F )
ADDR V:t‘jm&;now ) t COLUMN j i,
[ el [l -
W Ty ‘WMMMM/M =
tFHR c
L tESR (| AFH "iﬁg’* 'Pr r_-|
w w7l .| =
l 'RAC - ! o
toac | m
’ - YoFF —I
ba yIoH=, OPEN { VALID 0 ot J— open— U
vs || el oo 0
: g
TWOE Vi T/ \ , =
DON'T CARE

BB unoerinep

NOTE: A HIDDEN REFRESH may also be performed after a WRITE or TRANSFER cycle. In the WRITE case,
MEMWE = LOW (when CAS goes LOW) and TR/OE = HIGH and the DQ pins stay High-Z. In the TRANSFER
case, TR/OE = LOW (when RAS goes LOW) and the DQ pins stay High-Z during the refresh period, regardiess
of TR/OE.

MT42C4256 5 3 1 Micran Technology. Inc., reserves the right to change products or specitications without noll ica
REV. - 21992, Micran Technology. (nc.
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MlanN MT42C4256

256K x 4 VRAM

READ TRANSFER?
(DRAM-TO-SAM TRANSFER)
(When part was previously in the SERIAL INPUT mode or SC idle)

ﬂ e
{CHP 'RLD 1*77 7- 'cas B H‘ |
g
i
LASR ° ‘FlAH'RAD N —\ 7ASC \ }W ::AALH‘ o
i -
5:3@%{ W e YT ////////////l/////////////
w127 ﬁ—“;‘ mﬂ// Ut
o WA | Mmmmmmmm&m/ /l/’ W
LM ml&]'f imwii
{sRS \ N -—
=] )
lSWH ' \ frap -i -
R @WIWYWI.WWM}M e
- l,ﬁ‘i‘ [ jf;, [ S -
- o - - - 4DON'TC;
NOTE: 1. There must be no rising edges on the SC input during this time period. B unDEFINED

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. I 'TLH is timing for the TR/(OE) rising edge, the transfer is self-timed and the 'CSD and 'RSD times must be
met. If 'IRTH is timing for the TR/(OE) rising edge, the transfer is done off of the TR/(OE) rising edge and
ITSD must be met.

MT4204.56 5 32 Micran Technalogy, Inc |, reserves the right ta change produs clsc . cicatians without nobca
REV 492 = 2, Micron Technology, inc



MICRON

MT42C4256
256K x 4 VRAM

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

tRC
'RAS ‘ ‘AP
el i F \
tesH
{RSH
|.'E'.P 'RCD tcas
i \
tAR
'RAD tRAL ‘
rsn 1RAH 'asc - lcaH
N T T T [ ]
|
TwsR | {1aw
SR s i =
MWEV!TIM] N 7 I 7/ cC
LT [ r
o U2 I YUY, T =
o o
oaQ &:8[‘:—4 OPEN OPEN m
‘ teTH 'TRP ‘ q
s RTH G I U
— S >
s tTsL 1sp g
tsp '5AS 'sp ‘
so i .L U. /
- ~SAC PREVIOUS ROW DATA NEW ROW DATA
soa Ylot- J‘vsgﬁ'* VALID Doyt >< VALID Doyt .[ VALID DO“LX VALD Oyt X VALD Doyt
tgEA—~ -— - < 'SEA \ 'TQp
- P14
Jse tsep l
SE ¥:r: 4 4 NOTE
QsF 58{': NOTE 2 >( NOTE 2
DON'T CARE
NOTE: 1. The SE pulse is shown to illustrate the SERIAL OUTPUT @ UNDEFINED
ENABLE and DISABLE timing. It is not required.
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.
::;’\4/2(‘3,492256 5_33 Micron Technalagy, Inc , resarves the right to change pvoo»c(sz: ;g;cmzn:,v;‘wmm
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MICHDN MT42C4256

256K x 4 VRAM

SPLIT READ TRANSFER
(SPLIT DRAM-TO-SAM TRANSFER)

tRc

T W | ‘ \ l
'pAD - | tRAL
o Y2 T s X
]|'WSR M‘.
w7, Wl R,

i S, T,

toFF

7
v —
bQ YioH OPEN

VioL - 3

OPEN

TS || tTen
— || —

e W J/ 7/ LTI Y,

) 'STH
— .

's1s

L tsp 'sas | 'sp

© W \l_; L Ny / \

. ~tsac . l._‘SAc
- ]._'SON - +—{soH

. |
spQ v:gf, 511 (256) k A (256 « A) X | X 253 (509) >< 254 (510 X 255 (511) >< 256 + B(B)
— f

SE VH-

ViL—
17
~| t5qD |- tsap |
VoH- 15
asF yQi- >; SAMMSB i (NOTE 1) )( NEW MSB
NOTE: 1. QSF = 0 when the Lower SAM (bits 0-255) is being accessed. BONT CARE
QSF = 1 when the Upper SAM (bits 256-511) is being accessed. BR unoerinen
:;\4/2%55 5_34 Micror: Technology. Inc., reservas the nght to changa products :7! specifications without natice.

1992, Micron Technology, Inc.



MlanN MT42C4256

256K x 4 VRAM

WRITE TRANSFER and PSEUDO WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)
{(When part was previously in the SERIAL OUTPUT mode)

o i
"RAS o tae
RS M- N S
'CsH
{RASH 1
Jeme || tmep . ‘cas ’
N B N
‘AR
o wo__ h¥_¥:__f.‘ﬂt\¥__‘1
—- ~18AH
I 'Alsa tasc tcan
ADDR m‘:m ROW ‘ SAM START / /122277 / / / / / / /
s ||
s A T, T

e
w ST | T T

I'OFF ‘
DO yIOH= —_— OPEN — —— opEN
VioL -
s TR ‘cse

T, 7 7 7 T,

'sc

T YiH-
noe YT

1S5RS ‘Rso

‘sas | 'sp __[|. tsAs
Y |

i _

sc Yz X NOTE 3
| tsbo
150 's0z 'sps_||lsbH
HIGH Z
J/// M

'sps_|| tsoK

VALID Dypy VALID Dyy

|
VioH-
50 M- vaup DOUYW VALID Doyt ‘i—

tsws
t 'ESR [ 'REH [ tswis
S — R )
'cap
o 'R0
asF 38[‘ z NOTE 4 NOTE 4
DON'T CARE
B unoerineo

NOTE: 1.1t SE is LOW, the SAM data will be transferred to the DRAM.
It SE is HIGH, the SAM data will not be transferred to the DRAM (SERIAL-INPUT-MODE ENABLE cycle).
2. SE must be LOW to input new serial data, but the serial address register is incremented by SC regardless
of SE.
3. There must be no rising edges on the SC input during this time period.
4. QSF = 0 when the Lower SAM (bits 0-255) is being accessed.
QSF = 1 when the Upper SAM (bits 256~51 1) is being accessed.

MT42CA256 5 3 5 Micron Technology, Inc . raserves the rght 10 change products a specifications without notice.
REV 4492 - 1992, Micton Technology, Inc
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MICRON

MT42C4256
256K x 4 VRAM

WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)

(When part was previously in the SERIAL INPUT mode)

'Re

'RP

'RAS |

SRS

\ﬂ///ﬂl// I

'Asp

ms WO ) o
w W o |
‘ L ‘AsR T i oA
- soon (777K | mow SAM sTARY KU

g 'wsA [ tAWH
c = WW%{ y// T L v
: _ssn_
g osr Y WJ - JWWWW T T T v,
m Do Yot 7;j———‘—~ OPEN OPEN
q
U s | csp
g TRGE WML_, J///ﬂ////ﬁ 7 //// /////// T,
=

v
sC v:["

'sas

‘ Isp

‘lr\

Y

NOTE 2

''spH

o

tsps

Kq—lsos

tsps

soa VN 74 vaupow W SRt ““"“'“
% 5!’8‘/////0)1 W/WWW/(///////W/ ///////////)L Nore »
NOTE: 1. 5E must be LOW to input new serial data, but the serial address DON'T CARE
register is incremented by SC regardiess of SE. B unoermen

2. There must be no rising edges on the SC input during this time period.
3. QSF = 0 when the Lower SAM (bits 0-255) is being accessed.
QSF = 1 when the Upper SAM (bits 256-511) is being accessed.

MT42C4256
REV. 492

Micron Technology. Inc., reserves the fight lo changa products or speciications withoul nofice

©1992. Micron Technalogy. Inc
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MICRON MT42C4256

256K x 4 VRAM

ALTERNATE WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)

tRC

M o
|.l91p. tRco 1cas |
s Vs W . \ /
'RAD tRAL !
'Alsn R ~ P s tcaH
o0 VY row__ KA swswa X i, -
w147 } T E
i o
ose W/ N T, o
po JioH- - OPEN OPEN o
1oL -, m
BLLCN | LN lesp | q
mv:r:///ﬂl L///////////////////////// i g
:::: i = 'sp sAs “sc 'sp >
| |
sC ‘ﬂf: / \ . NOTE 2 \l T ‘l L g
V s | T — AL Dé... R
500 VIO vaLD Doyr VALID Doyt }— wanz ) /% vaunow W VALID Dy W
SRS NoTe 1
ase yOH- NOTE3 )g NOTE 3
DON'T CARE
NOTE: 1. SE must be LOW to input new serial data, but the serial address register m UNDEFINED
is incremented by SC regardless of SE.
2. There must be no rising edges on the SC input during this time period.
3. QSF = 0 when the Lower SAM (bits 0—-255) is being accessed.
QSF = 1 when the Upper SAM (bits 256-511) is being accessed.
e 5-37 T, B e 2. Mo Tocmaogy. I
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MICRON

MT42C4256
256K x 4 VRAM

SAM SERIAL INPUT
tswH 1SWIS IsWIH _i sws
& wiho /l N
tsc sc 'sc
sas Isp tsas | tsp tsas tsp tsas
sc ¥{f:__j L . L\ /] \ /
'SOH sps tSOH sze | lspg 'SpH
RSN /S S, S Y/ ST
SAM SERIAL OUTPUT
e sEP
& i
tsc Isc 'sc
'sas 'sp 'sas | 'sp 'SAS , Isp
sc V- i l\ i l\
- tsAc tsAC tsac tsac
) 'SOH 'sez T 'SOH 'SOH
spa VoD A- m A S— N m A2 A3
DON'T CARE
K% unoerNeD
:232%56 5_ 3 8 Micron Technology. Inc . reserves the right o change pvoouas‘?: ;g;cl':‘c;gﬁn: x:::ﬁq r;oﬁ



