MICRON

TEGHIOLDEY

MT42C4255

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 and CMOS
compatible

* Refresh modes: RAS-ONLY, CAS-BEFORE-RAS, and
HIDDEN

¢ 512-cycle refresh within 8ms

¢ Optional FAST PAGE MODE access cycles

e 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 — 80ns random, 25ns serial

SPECIAL FUNCTIONS

e JEDEC Standard Function set

e PERSISTENT MASKED WRITE

e SPLIT READ TRANSFER

» WRITE TRANSFER/SERIAL INPUT
¢ ALTERNATE WRITE TRANSFER

OPTIONS MARKING
¢ Timing (DRAM, SAM)
80ns, 25ns -8
100ns, 30ns -10
120ns, 35ns -12
¢ Packages
Plastic SOJ DJ
Plastic ZIP Z
GENERAL DESCRIPTION

The MT42C4255 is a high speed, dual port CMOS dy-
namic random access memory or video RAM (VRAM)
containing 1,048,576 bits. These bits may be accessed either
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.

The DRAM portion of the VRAM is functionally identical
to the MT4C4256 (256K x 4-bit DRAM). Four 512-bit data
registers make up the serial access memory portion of the
VRAM. Data I/O and internal data transfer are accom-
plished using three separate bidirectional data paths: the4-
bit random access I/O port, the four internal 512 bit wide
paths between the DRAM and the SAM, and the 4-bit serial
1/O port for the SAM. Therest of the circuitry consists of the
control, timing, and address decoding logic.
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Each of the ports may be operated asynchronously and
independently of the other except when data is being trans-
ferred internally between them. As with all DRAMs, the
VRAM 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 8ms (regardless of
sequence). Micronrecommendsevenly 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 MT42C4255 is compat-
ible with (and can be identical to) the operation of the
MT42C4064 (64K x 4 VRAM). However, the MT42C4255
offers several additional functions that may be used to
increase system performance or ease critical timing require-
ments. These “special functions” are described in detail in
the following section.
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REV. 1/91A

This Materi al

Micron Technology, Inc.. ressrves the right to change products or specifications without notice.

Copyrighted By Its Respective Manufacturer

wvyda tdodiinii i



0
H
N
<
)
AN
4
-
=

COLUMN ADDRESS
LATCH/BUFFER

5
H
H
.
t
H
H
H
COLUMN DECODER H
.
' oQ1
F *
g —) | | .
SENSE AMPLIFIERS | : WRITE H DQ4
i .w.." CONTROL '
: LOGIC :
H
H
ﬁ [}
1]
@ P H
AN . :
gk g MASK DATA :
&> SE 512x512x4 MASKED WRITE ’
Q8 - DRAM ARRAY REGISTER CONTROL e—te— RAS
zP z LOGIC fe—Ge— TAS
8% 3 TMNG | e g TR/GE
4 a GENERATOR le b — VEMWE
&
f¢—ge— DSF
| CONTROL [ e o¢

Lo6IC e g IF

REFRESH
COUNTER

=
GATE

N
SAM

TRANSFER
CONTROL

28

3

.
1]
H
'
H
H
H
‘
1
"
.
H
'

: ! spat

SAM LOCATION | *
DECODER - °

” : SDQ4
L}
(544 (7] '
AN "
L cw H
a m ab '
s g w H
sQ =0 '
59 & SPLIT SAM '
STATUS & CONTROL :
:
'
H
1
H

¢ QsF

]

Figure 1
MT42C4255 BLOCK DIAGRAM
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PIN DESCRIPTIONS

S0J PIN
NUMBERS

ZIPPIN
NUMBERS

SYMBOL

TYPE

DESCRIPTION

1

8

SC

Input

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

4

11

TR/OE

Input

Transfer Enable: Enables an internal TRANSFER operation
atRAS (H— L), 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 the High-Z state.

14

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 the High-Z state. SE is also

used during a WRITE TRANSFER operation to indicate
whether a WRITE TRANSFER or a PSEUDO WRITE
TRANSFER cycle is performed.

22

DSF

Input

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

16

RAS

Input

Row Address Strobe: RAS is used to clock in the 9 row-
address bits and as a strobe for the ME/WE, TR/OE, DSF,
and DQ inputs.

21

28

CAS

Input

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

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

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

AO to A8

Input |

Address Inputs: For the DRAM operation, these inputs are
multiplexed and clocked by RAS and CAS to select 4 bits

out of the 262,144 available. During TRANSFER operations,

AOQ to A8 indicate the DRAM row being accessed (when

RAS goes LOW) and the SAM start address (when CAS goes
LOW). A8 = ”don't care” for the start address when doing SPLIT
TRANSFERS.

5,6,23,24

12,13,2,3

DQ1 - DQ4

Input/
Output

DRAM Data /O: Data Input/Output for DRAM cycles; inputs for
the LOAD MASK REGISTER cycles.

2,3,26,27

9,10,5,6

SDQ1 - SDQ4

Input/
Output

Serial Data I/0: Input/Output for SAM access cycles or High-Z,
when SE = HIGH.

20

27

QSF

Output

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

8

15

NC

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

14

21

Vce

Supply

Power Supply: +5V +10%

28

Vss

Supply

Ground
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FUNCTIONAL DESCRIPTION

The MT42C4255 may be divided into three functional
blocks (see Figure 1): the DRAM, the transfer circuitry, and
the serial access memory (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 that is not
being discussed will be surrounded by parentheses.
For example, when discussing transfer operations
the TRJOE pin will be shown as TR)(OE).

DRAM OPERATION

DRAM REFRESH

Like any DRAM based memory, the MT42C4255 VRAM
must be refreshed to retain data. All 512 row-address
combinations mustbe accessed within 8ms. The MT42C4255
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 DQpinsremain ina High-Z state for both theRASSONLY
and CAS-BEFORE-RAS 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 that is being accessed. The SAM
portion of the MT42C4255 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 “don’t

care” states for the DRAM are specified for the VRAM.
These conditions are highlighted in the following discus-
sion. In addition, the VRAM has several special functions
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.

For single port DRAMS, the OE pinisa “don't care” 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
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
sometime after RAS falls to enable the DRAM output port.

Forsingle portnormal DRAMs, WEisa “don't care” when
RAS goes LOW. For the VRAM, ME/(WE) is used, when
RAS goes LOW, to select between a MASKED WRITE cycle
and a normal 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 theRAS HIGH-to-LOW
transition. If (ME)/WE is LOW before CTAS goes LOW, a
DRAM EARLY-WRITE operation is 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
CAS goes 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.
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MT42C4255

NONPERSISTENT MASKED WRITE

The MASKED WRITE feature eliminates the need todo a
READ-MODIFY-WRITE cycle when changing only specific
bits within a 4-bit word. The MT42C4255 supports two

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

types of MASKED WRITE cycles, NONPERSISTENT data bit is HIGH) or ignored (if the mask data bit is LOW).
MASKED WRITE and PERSISTENT MASKED WRITE. The DRAM contents that correspond to masked input bits
IfME/(WE) and DSF are LOW at the RAS HIGH-to-LOW will not be changed during the WRITE cycle. The MASKED
transition, a NONPERSISTENT MASKED WRITE is per- WRITE is non-persistent (must be re-entered at every RAS
formed and the data (mask data) present on the DQ1-DQ4 cycle) if DSF is LOW when RAS goes LOW. The mask data
inputs will be written into the mask data register. The mask register is cleared at the end of every NONPERSISTENT
data acts as an individual WRITE ENABLE for each of the MASKED WRITE. FAST PAGE MODE can be used with
four DQ1-DQ4 pins. Ifa LOW (logic "0") is written to a mask NONPERSISTENT MASKED WRITE to write several col-
dataregister bit, theinput port for that bit is disabled during umn locations in an addressed row. The same mask is used
the following WRITE operation and no new data will be during the entire FAST-PAGE-MODE RAS cycle. An ex-
written to that DRAM cell location. A HIGH (logic "1") ona ample NONPERSISTENT MASKED WRITE cycleisshown
mask data register bit enables the input port and allows in Figure 2.
‘ <+— NONPERSISTENT MASKED WRITE ——P‘ <+—— NONPERSISTENT MASKED WRITE —-—’|
RAS \ / A\ /
CcAS E \ / ; \ _/
vewe N\ D LTI+ Vi,
DSF S/ R
STORED MASK INPUT STORED |STORED MASK INPUT STORED
DATA DATA DATA (RE-WRITE) DATA
0 - > X [0] 1 - > 1 >
1 - > 0 ----> [0] (0] 0 ------ > X (0]
(0] 0 ------ > X 0] (0] 0 ------ > X (0]
[0] 1 e > 1 > (0] 1 - > 1 >
BEFORE AFTER | BEFORE AFTER
- ADDRESS 0 > | - ADDRESS 1 >
X = NOT EFFECTIVE (DON'T CARE P
{ ) DON'T CARE
Figure 2

NONPERSISTENT MASKED WRITE EXAMPLE

This Materi al
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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. Mask
data may also be loaded into the mask register by perform-
ing a NONPERSISTENT MASKED WRITE before the
PERSISTENT MASKED WRITE.

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, 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 PERSISTENT MASKED
WRITE cycles, to any address, may be performed without
having to reload the mask data register. Figure 3 shows the
LOADMASK REGISTER and two PERSISTENT MASKED
WRITE cycles in operation. The LOAD MASK REGISTER
and PERSISTENT MASKED WRITE cycles allow control-
lersthatcannot provide mask data to the DQ pinsat RAS time
to perform MASKED WRITE operations. PERSISTENT
MASKED WRITE operations can be performed during

FAST PAGE MODE and the same mask will apply to all
addressed columns in the addressed row.

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 is a REGISTER
load 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: Foranormal DRAM WRITE cycle, the mask data register
is disabled but not modified. The contents of mask data
register will not be changed unless NONPERSISTENT
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 cycles to selectively enable writes
to the four DQ planes.

|<— LOAD MASK REGISTER —» ' «4———PERSISTENT MASKED WRITE —b’ <+—— PERSISTENT MASKED WRITE —>|

RAS

:

ME/WE + T +
X 7 U N
MASK STORED INPUT STORED | STORED INPUT STORED
DATA DATA DATA DATA
o o I
REG. X REG. X
(Std in BERE 1 AFTER BERE ! ” AFTER
l'l:la:gkis[::r’)a ADDRESS 0 ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE)
DON'T CARE
Figure 3
PERSISTENT MASKED WRITE EXAMPLE
3-32
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TRANSFER OPERATIONS

TRANSFER operations are initiated when TR/ (OE) is
LOW then RAS goes LOW. The state of (ME)/WE when
RAS goes 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
ALTERNATE WRITE TRANSFER cycles. Each of the
TRANSEFER 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-

RAS \.

plished two ways. If the transfer is to be synchronized with
SC (REAL-TIME READ TRANSFER), TR/(OE) is taken
HIGH after CAS goes LOW. If the transfer does not have to
be synchronized with SC(READ TRANSFER), TR/ (OE) may
go HIGH before CAS goes LOW (refer to the AC Timing
Diagrams). The 2048 bits of DRAM data are written into the
SAM data registers and the serial shift start address is
stored in aninternal 9-bit register. QSF will be LOW if access
is from the lower half (addresses 0 through 255), and HIGH
ifaccessis from theupper half (256 through 511). If SEis 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, regardless of the state of
SE. Performing a READ TRANSFER cycle sets the direction
of the SAM 1/0 buffers to the output mode.
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{QSF GOES LOW)

(QSF REMAINS HIGH)

DON'T CARE

Figure 5
TYPICAL SPLIT READ TRANSFER INITIATION SEQUENCE
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SPLIT READ TRANSFER (SPLIT DRAM-TO-SAM
TRANSFER)

The SPLIT READ TRANSFER cycle eliminates the critical
transfer timing required to maintain a continuous serial
outputdatastream. When using normal TRANSFER cycles,
the REAL-TIME READ TRANSEFER cycle has to occur im-
mediately 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 can be transferred to the other half. The transfer can
occur at any time while the other half is sending data and
need not be synchronized with the SC clock.

The TR/ (OE) timing isalso relaxed for SPLIT TRANSFER
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 or CAS. The transfer timing is generated
internally for SPLIT TRANSFER cycles.

A normal, non-split READ TRANSFER cycle must pre-
cede any sequence of SPLIT READ TRANSFER cycles to
provide a reference to which half of the SAM the access will
begin. Then SPLIT READ TRANSFERS may be initiated by
taking DSF HIGH when RAS goes LOW during the
TRANSFER cycle. Asin non-split transfers, therow address
is used to specify the DRAM row to be transferred. The
column address, A0-A7, is used to input the SAM Tap
address. Address pin A8 is a “don't care” when the Tap
address is loaded at the HIGH to LOW transition of CAS. It
isinternally generated so that the SPLIT TRANSFER will be
to the SAM half not currently being accessed.

Figure 5 shows a typical SPLIT READ TRANSFER initia-
tion sequence. The normal READ TRANSFER is first per-
formed, followed by a SPLITREAD TRANSFER of the same
row to the upper half of the SAM. The purpose of the SPLIT
TRANSEFER of the same data is to initiate the split SAM
operating mode and load the Tap address. 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 transferred to the lower SAM. The
controller must wait for the state of QSF to changeand then
the new data may be transferred to the SAM half not being
accessed. For example, the next step in Figure 5 would be to
wait until QSF went LOW (indicating that row-1 data is
shifting out thelower SAM) and then transfer theupper half
of row 1 to the upper SAM.

WRITE TRANSFER (SAM-TO-DRAM TRANSFER)

Theoperation of the WRITE TRANSFER is identicalto the
READ TRANSFER described previously, except (ME)/WE
and SE must be LOW when RAS goes LOW. The row ad-
dress indicates the DRAM row to which the SAM data
registers willbe written. The column address (Tap) indicates
the starting address of the next SERIAL INPUT cycle for the
SAM data registers. A WRITE TRANSFER changes the
direction of the SAM I/0O buffers 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.

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
performinga WRITETRANSFER cycle. APSEUDO WRITE
TRANSEFER is a WRITE TRANSFER 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 to be a “don’t care.” This allows the outputs to be
disabled using SE during a WRITE TRANSFER cycle.

POWER UP AND INITIALIZATION

When Vcc is initially supplied or when refresh is inter-
rupted for more than 8ms, the MT42C4255 must be initial-
ized.

After Vcc is at specified operating conditions, for 100us
minimum, 8 RAS cycles and 1 SC cycle must be executed to
initialize the memory array. When the device is initialized,
the DRAM1/O pins (DQs) are in a High-Z state, regardless
of the state of (TR)/OE. The DRAM array will contain ran-
dom data.

The SAM portion of the MT42C4255 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 I/0O pins (SDQ's) will be
High- Z, regardless of the state of SEa,b. The mask register
will contain random data after power-up.
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TRUTH TABLE
CODE FUNCTION RAS FALLING EDGE A0 - A8 DO1 - DO4?
TR/OE |WE/WE| DSF RS | SRS | RAS | TAS | MASKREGISTER
DRAM OPERATIONS
CBR | CAS-BEFORE-RAS REFRESH X X X — X — X X
ROR | RAS-ONLY REFRESH 1 X X ROW - X — X
RW NORMAL DRAM READ OR WRITE 1 1 0 ROW | COLUMN X VALID X
DATA
RWNM | NONPERSISTENT (LOAD AND USE) MASKED 1 0 0 ROW | COLUMN | WRITE | VALID LOAD &
WRITE TO DRAM MASK DATA USE
RWOM | PERSISTENT (USE REGISTER) MASKED 1 0 1 ROW | COLUMN X VALID USE
WRITE TO DRAM DATA
REGISTER OPERATIONS
LMR LOAD MASK REGISTER 1 1 1 ROW* X X WRITE LOAD
MASK
TRANSFER OPERATIONS
RT READ TRANSFER (DRAM-TO-SAM TRANSFER) 0 1 0 ROW TAPS X X X
SRT SPLIT READ TRANSFER (SPLIT DRAM-TO-SAM TRANSFER) 0 1 1 ROW TAPS X X X
WT WRITE TRANSFER (SAM-TO-DRAM TRANSFER) 0 0 0 ROW TAP® X X X
PWT PSEUDO WRITE TRANSFER (SERIAL-INPUT-MODE ENABLE) 0 0 0 ROW* TAP® X X X
AWT ALTERNATE WRITE TRANSFER 0 0 1 ROW TAP® X X X
(SAM-TO-DRAM TRANSFER)
NOTE: 1. These columns show what must be present on the A0-A8 inputs when RAS falls and when CAS falls.

2. These columns show what must be present on the DQ1-DQ4 inputs ssm%m__m and when CAS falls.
3. On WRITE cycles, the input data is latched at the falling edge of CAS or MEWE, whichever is later.
Similarly, on READ cycles, the output data is latched 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 first SAM address 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).
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ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce supply relative to Vss ......... -1.0V to +7.0V mum Ratings” may cause permanent damage to the device.
Operating Temperature, Ta(Ambient) ........... 0°C to +70°C This is a stress rating only and functional operation of the
Storage Temperature (Plastic) ................... -55°C to +150°C deviceattheseorany other conditionsabove thoseindicated
Power DISSIPAtion .........cc.cureeermreromsssrmsssenssnssssescseseenns 1W in the operational sections of this specification is not implied.
- Short Circuit Output Current ........c.cccoveveevrrrercnrennrinns 50mA Exposure to absolute maximum rating conditions for ex-

tended periods may affect reliability.

CcC

r

:l RECOMMENDED DC OPERATING CONDITIONS

-U (0°C < TA < 70°C)

Q© [ earAmETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
XJ [ Supply Voltage Vec | 45 | 55 v 1
-I Input High (Logic 1) Voltage, All Inputs ViH 2.4 | Vcc+1 \ 1
g Input Low (Logic 0) Voltage, All Inputs ViL -1.0 0.8 \ 1

DC ELECTRICAL CHARACTERISTICS
(0°C < T, <70°C; Vce = 5.0V + 10%)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
INPUT LEAKAGE CURRENT I -10 10 A

(any input (OV<VIN<Vcc), all other pins not under test = 0V)

OUTPUT LEAKAGE CURRENT loz -10 10 HA

(DQ, SDQ disabled, 0V<Vout<Vce)
OUTPUT LEVELS

Output High Voltage (lout = -2.5mA) VoH 2.4 \
Output Low Voltage (lout = 5mA) VoL 0.4 \ 1
CAPACITANCE
PARAMETER SYMBOL [ MIN MAX | UNITS | NOTES
Input Capacitance: Ao-As Cn 5 pF 2
Input Capacitance: RAS, CAS, ME/WE, TR/OE, SC, SE, DSF Ciz 8 pF 2
Input/Output Capacitance: DQ, SDQ Cro 9 pF 2
Output Capacitance: QSF Co 9 pF 2
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CURRENT DRAIN, SAM IN STANDBY
(0°C T, £70°C; Ve = 5.0V + 10%)

MAX
PARAMETER/CONDITION SYMBOL | -8 -10 -12 |UNITS |NOTES
OPERATING CURRENT lcct 920 80 70 mA | 3,4
(RAS and CAS = Cycling: 'RC = 'RC (MIN))
OPERATING CURRENT: FAST PAGE MODE lcc2 70 60 50 mA | 3,4
(RAS = Vi; CAS = Cycling: PC = 'PC (MIN))
STANDBY CURRENT: TTL INPUT LEVELS [eox] 10 10 10 mA
Power supply standby current (RAS=CAS=VIH after 8 RAS cycles min)
REFRESH CURRENT: RAS-ONLY lcca 90 80 70 mA 3
(RAS=Cycling; CAS=Vin)
REFRESH CURRENT: lces 80 70 60 | mA | 3,5
TAS-BEFORE-RAS (RAS and CAS=Cycling)
SAM/DRAM DATA TRANSFER Iccs 95 85 75 mA 3

CURRENT DRAIN, SAM ACTIVE (tSC = MIN)

o o - — 0,

(0°C £ T, <70°C; Vo = 5.0V + 10%) MAX
PARAMETER/CONDITION SYMBOL | -8 -10 -12 |UNITS |NOTES
OPERATING CURRENT icc7 130 | 120 110 | mA | 3,4
(RAS and CAS = Cycling: 'RC = 'RC (MIN}))

OPERATING CURRENT: FAST PAGE MODE Iccs 110 | 100 90 mA | 3,4
(RAS = Vi; CAS = Cycling: 'PC = 'PC (MIN))

STANDBY CURRENT: TTL INPUT LEVELS Icca 50 45 40 mA | 3,4
Power supply standby current (RAS=CAS=VH after 8 RAS cycles min)

REFRESH CURRENT: RAS-ONLY Icc1o 130 | 120 110 | mA | 3,4
(RAS=Cycling; CAS=Vn)

REFRESH CURRENT: lcctt 120 | 110 100 | mA |3,4,5
TAS-BEFORE-RAS (RAS and CAS=Cycling)

SAM/DRAM DATA TRANSFER Icci2 135 | 125 115 [ mA | 3,4
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TECHIO GGY aic

DRAM TIMING PARAMETERS

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11,12, 13) (0°C < TA < +70°C; Vce = 5.0V + 10%)

NYHQ LHOdILINW I

A.C. CHARACTERISTICS -8 -10 -12
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |NOTES
Random READ or WRITE cycle time 'Rc 150 180 210 ns
READ-MODIFY-WRITE cycle time ‘rwc 205 235 280 ns
FAST-PAGE-MODE READ or WRITE tpc 45 55 65 ns
cycle time
FAST-PAGE-MODE READ-MODIFY-WRITE tPRWC 100 110 140 ns
cycle time
Access time from RAS 'RAC 80 100 120 ns 14
Access time from CAS ‘cac 25 30 35 ns 15
Access time from (TR)/OE 'oE 20 25 30 ns
Access time from column address 'AA 40 50 60 ns
Access time from CAS precharge ‘cpa 45 55 65 ns
RAS pulse width 'RAS 80 10,000 | 100 | 10,000 [ 120 | 10,000 [ ns
RAS pulse width (FAST PAGE MODE) 'RASP 80 100,000 100 100,000 120 100,000| ns
RAS hold time 'RSH 25 30 35 ns
RAS precharge time 'RP 60 70 80 ns
CAS pulse width ‘cas 25 10,000 30 10,000 35 10,000 ns
CAS hold time 'csH 80 100 120 ns
CAS precharge time 'CPN 15 15 20 ns 16
CAS precharge time (FAST PAGE MODE) ‘cp 10 10 15 ns
RAS to CAS delay time 'RCD 20 55 20 70 25 85 ns 17
CAS to RAS precharge time 'cCRP 5 5 10 ns
Row address setup time 'ASR 0 0 0 ns
Row address hold time 'RAH 12 15 15 ns
RAS to column 'RAD 17 40 20 50 20 60 ns 18
address delay time
Column address setup time ‘asc 0 0 0 ns
Column address hold time 'cAH 20 20 25 ns
Column address hold time ‘AR 60 70 85 ns
(referenced to RAS)
Column address to 'RAL | 40 50 60 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 ‘cLz 0 0 o ns
Output buffer turn-off delay 'OFF 0 20 0 20 0 30 ns_ |20,23
Output Disable 'op 4] 20 0 20 0 30 ns 23
Output Disabie hold time from start of write 'OEH 15 15 20 ns 27
Output Enable to RAS delay 'ORD 0 0 0 ns
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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; Voo = 5.0V + 10%)

A.C. CHARACTERISTICS -8 -10 -12
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS |NOTES
Write command setup time 'wes 0 0 0 ns 21
Write command hold time 'WCH 15 20 25 ns
Write command hold time 'WCR 60 70 85 ns
(referenced to RAS)
Write command pulse width 'wp 15 15 20 ns
Write command to RAS lead time 'RWL 20 20 25 ns
Write command to CAS lead time ‘owL 20 20 25 ns
Data-in setup time 'ps 0 0 0 ns 22
Data-in hold time 'DH 20 20 25 ns 22
Data-in hold time 'DHR 60 70 80 ns
(referenced to RAS)
RAS to WE delay time 'RwWD | 110 130 160 ns 21
Column address 'AWD 70 80 100 ns | 21
to WE delay time
CAS to WE delay time 'cwD 55 60 65 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10
Refresh period (512 cycies) 'REF 8 8 8 ms
‘RAS to CAS precharge time 'RPC 0 0 0 ns
TAS setup time 'csR 10 10 10 ns 5
(CAS-BEFORE-RAS REFRESH)
TAS hold time 'CHR 30 30 30 ns 5
(CAS-BEFORE-RAS REFRESH)
‘ME/WE to BAS setup time 'wWsR 0 0 0 ns
ME/WE to RAS hold time 'RWH 12 15 15 ns
Mask Data to RAS setup time 'Ms 0 0 o ns
Mask Data to RAS hold time 'MH 12 15 15 ns
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TRANSFER AND MODE CONTROL TIMING PARAMETERS
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 6, 7, 8,9, 10) (0° C < T, <+ 70°C; Voc = 5.0V = 10%)

WVHAa LHOdILTNIN I

A.C. CHARACTERISTICS -8 -10 -12
PARAMETER SYM | MIN [ maAx MIN | MAX | MIN MAX__| UNITS |NOTES
TRANSFER command to s 0 0 0 ns | 25
RAS setup time
TRANSFER command to RAS hold time TLH 12 10,000 15 10,000 15 10,000 ns 25
TRANSFER command to RAS hold time tFRTH 70 10,000 80 10,000 90 10,000 ns 25
(REAL-TIME READ TRANSFER only)
TRANSFER command to CAS hold time th | 20 25 30 ns | 25
(REAL-TIME READ TRANSFER only)
TRANSFER command to column address hold TATH 25 30 35 ns 25
time (for REAL TIME READ TRANSFER only)
TRANSFER command to SC lead time ‘TsL 5 5 5 ns 25
TRANSFER command to AL 0 0 0 ns | 25
RAS lead time
TRANSFER command to tTF!D 15 15 15 ns 25
RAS delay time
TRANSFER command to CAS time el 0 0 0 ns | 25
TRANSFER command to Yreo 15 15 15 ns | 25
CAS delay time
First SC edge to TRANSFER rsp 10 10 10 ns 25
command delay time
Serial output buffer turn-off 'spz 10 35 10 40 10 50 ns
delay from RAS
SC to RAS setup time 'sRrs 30 30 40 ns
RAS to SC delay time 'sRD | 20 25 30 ns
Serial data input to SE delay time sze 0 0 0 ns
RAS to SD buffer turn-on time 'sro 10 15 15 ns
Serial data input delay from RAS tSDD 45 50 55 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 12 15 15 ns
(SE) to RAS hold time
NONTRANSFER command vs 0 o} 0 ns 26
to RAS setup time
NONTRANSFER command to RAS hold time YH 12 15 15 ns 26
DSF to RAS setup time Fsr 0 0 0 ns
DSF to RAS hold time 'RFH 12 15 15 ns
SC to QSF delay time 'saD 25 30 35 ns
SPLIT TRANSFER setup time sTs 30 35 40 ns
SPLIT TRANSFER hold time 'STH 30 35 40 ns
RAS to QSF delay time 'RaD 65 85 105 ns
TR/OE to QSF delay time 'TQD 25 30 35 ns
TAS to QSF delay time ‘cab 35 40 45 ns
RAS to first SC delay 'RSD 80 95 105 ns
CAS to first SC delay fcsp 20 25 35 ns
Column address valid to first SC deiay 'AsD 45 55 65 ns
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SAM TIMING PARAMETERS

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 6,7,8,9,10) (0°C < TAS + 70°C; Vce = 5.0V + 10%)

A.C. CHARACTERISTICS -8 -10 -12
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Serial clock cycle time 'sc 25 30 35 ns
Access time from SC 'sac 25 30 35 ns 24
SC precharge time (SC LOW time) 'sp 10 10 12 ns
SC pulse width (SC HIGH time) 'sas 10 10 i2 ns
Access time from SE 'SEA 15 20 30 ns | 24
BE precharge time 'sep 10 15 15 ns
SE pulse width 'se 10 15 15 ns
Serial data-out hold time after 'soH 5 5 5 ns 24
SC high
Serial output buffer turn-off 'sez 0 12 0 15 0 25 ns 24
delay from SE
Serial data-in setup time sbs 0 0 0 ns 24
Serial data-in hold time 'spH 10 15 20 ns | 24
SERIAL INPUT (Write) Enable 'sws 0 0 0 ns
setup time
SERIAL INPUT (Write) Enable IswH 10 15 20 ns
hold time
SERIAL INPUT (Write) Disable swis 0 0 0 ns
setup time
SERIAL INPUT (Write) Disable 'swiH 10 15 20 ns
hold time
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NOTES

1.
2.

WVdd LHOdILTNIN I

10.

11.

12.

13.

14.

15.
16.

17.

18.

All voltages referenced to Vss.

This parameter is sampled. Capacitance is calculated

from the equation C = JAt with AV = 3V and Vcc = 5V.
AV

Icc is dependent on cycle rates.

Icc is dependent on output loading. Specified values

are obtained with minimum cycle time and the output

open.

Enables on-chip refresh and address counters.

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.

An initial pause of 100us is required after power-up

followed by any eight RAS cycles and 1 SC cycle

before proper device operation is assured. The eight

RAS cycle wake-up should be repeated any time the

8ms refresh requirement is exceeded.

AC characteristics assume T = 5ns.

ViH (MIN) and Vi (MAX) are reference levels for

measuring timing of input signals. Transition times

are measured between Vix and V1L (or between ViL

and Vin).

In addition to meeting the transition rate

specification, all input signals must transit between

Vi and V1L (or between ViL and Vi) in a monotonic

manner.

If CAS = Vi, DRAM data output (DQ1-DQ4) is high

impedance.

1f CAS = Vi, DRAM data output (DQ1-DQ4) may

contain data from the last valid READ cycle.

DRAM output timing measured with a load

equivalent to 2 TTL gates and 100pF. Output

reference levels: Vou = 2.4V; VoL = 0.4V.

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.

Assumes that 'RCD > 'RCD (MAX).

If CASis 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.

Operation within the ‘RCD (MAX) limit ensures that

‘RAC (MAX) can be met. ‘RCD (MAX) is specified as

a reference point only; if fRCDis greater than the

specified 'RCD (MAX) limit, then access time is

controlled exclusively by '‘CAC.

Operation within the 'RAD (MAX) limit ensures that

‘RCD (MAX) can be met. 'RAD (MAX) is specified as

19.

20.

21.

22.

23.

24.

25.

26.

27.

a reference point only; if ‘RAD is greater than the
specified 'RAD (MAX) limit, then access time is
controlled exclusively by 'AA.

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

‘OFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to VoH or VoL.

'WCS, 'RWD, 'AWD and 'CWD are restrictive
operating parameters in LATE-WRITE, READ-
WRITE and READ-MODIFY-WRITE cycles only. If
'WCS = 'WCS (min), the cycle is an EARLY-WRITE
cycle and the data output will remain an open circuit
throughout the entire cycle, regardless of TR/OE. If
'WCS <'WCS (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), ‘AWD 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 are met, the state of
the output buffers (at access time and until CAS goes
back to VIH) is indeterminate but the WRITE will be
valid, if ‘OD and ‘OEH are met. See the LATE-WRITE
AC Timing diagram.

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

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.

SAM output timing is measured with a load
equivalent to 2 TTL gate and 50pF. Output reference
levels: Vou = 2.0V; VoL = 0.8V.

TRANSFER command means that TR/OE is LOW
when RAS goes LOW.

NONTRANSFER command means that TR/OE is
HIGH when RAS goes LOW.

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 OE is taken LOW after ‘OEH is
met. If CAS goes HIGH prior to OE going back LOW,
the DQs will remain open.

This Materi al

3-42

Copyrighted By Its Respective Manufacturer



MICRON MT42C4255

DRAM READ CYCLE

tRC

tRAS tRp
RAS UmH-— 3
RAS M= N b
tcsH
tRSH tRRH
\ tcrRP tRCD tcas
— Vi 3
s Yw— F X ) ;
AR
tRAD tRAL
. tASR tRAH tasc tcaH

ADDR ¥:EZW ROW :[mzz COLUMN -'///////////////////////////// ROW

R Kl

ww W N I,
w T {////////////////////////////////////W////////////////////////A
DQ gl - " H_‘Y_H- OPEN g VAL;DD::: OPEN
w0 . p

DON'T CARE

B unperiNED
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DRAM FAST-PAGE-MODE READ CYCLE

tRASP

P

— Vg Y
RAS iz N

-

tcsH tpc tRSH
‘ 'CRP tRCD tcas tep tcAs tcp tcas tCPN |

M R\ f N L‘ X t f

‘AR

1
tRAL
SR || tRAH | tasc 'CAH | tasc || tean | tasc fcml
Vig v "
ADDR ( ROW m COLUMN COLUMN m( COLUMN kzzzzzz / ROW

¢ |
- |=IRCS -| |=tRcs - «!RRH
twsR || trRwH tRCS I
| | tRCH—~ l—— tRCH— [— tRcH

= 77 Ml T XU XU

. “WWW///W/WM////////W/WWM

WVHad LHOdILTNN I

taa tAA tAa

tRAC 'cPa tcpa
tcac Nelid ‘cac  lOFF tcac | jtorr
cLz—| |- terz—| |- tciz—| |-
" g i R D TR oren
s || toE top toE || top toE top
woE W7 XU, LI, 27, B,
DON'T CARE

B unperined

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

LOGIC STATES
RAS Falling Edge CAS Falling Edge FUNCTION
A B C D
WMEWE DSF DQ (Input) DQ (Input)
1 0 X DRAM Normal DRAM WRITE
Data
0 0 Write DRAM NONPERSISTENT (Load and Use Register)
Mask Data (Masked) MASKED WRITE to DRAM
0 1 X DRAM PERSISTENT (Use Register)
Data (Masked) MASKED WRITE to DRAM
1 1 X Write Load Mask Register
Mask

NOTE: Refer to this function table to determine the logic states of “A”, “B”, “C”, and “D” for the WRITE cycle timing
diagrams on the following pages.

This Materi al
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DRAM EARLY-WRITE CYCLE

tRC |

ms oWz X Jr_______——ix__gﬁ____
o W RN !
ADDR 3:[‘: E ROW WL COLUMN : :[Wl/////// //////% ROW
E—— — . L///////////////////////////////////////////
= W5 X
o Y SR 7/ S L///////////////////////////////////////////i
e[l
o W0

DON'T CARE

%] UNDEFINED

NOTE: The logic states of “A”, “B”, “C", and “D” determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.
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DRAM LATE-WRITE CYCLE
tRe
tRas tRp
RAS ¥1E: N 7ZL )\——
tcsH
'RSH
' tcRP tRCD tcas
gas vt F K\ ]
AR
tRAD tRAL |
tASR _ tRAH tasc tcAH
woon V711R row KK TR
towL
tRWL
_wsR RWH twp

e WEM A ¥

| _tFsR tRFH

osr ¥:EWJ§ I/

{DHR )

K LT,

'Ds toH

ms MH

iy SR /i

top tOEH
| |

|
N —
oo S TTIIK

tys tyH
——e | ||

|
woe W/ X Y.
DON'T CARE

R unDEFINED

O

NOTE: The logic states of “A”, “B”, “C”, and “D” determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.
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DRAM READ-WRITE CYCLE
(READ-MODIFY-WRITE CYCLE)

WVHAd LHOdILTNIN I

RS Vlfz ' )
o Wiz A t O\ 4
s/ S %///)L I N
R T e O —
Ve WL A W Ny
Iﬁ | IRFH
oo WK B W/ )
bQ ¥:8{':—;f C — VALID DOUT% D ﬁl OPEN
BN Lo | I‘@’
woE W \ /

DON'T CARE

B uNDEFINED

NOTE: The logic states of “A”, “B”, “C”, and “D” determine the type of WRITE operation performed. See the Write Cycle
Function Table for a detailed description.
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DRAM FAST-PAGE-MODE EARLY-WRITE CYCLE

tRASP

s &”Ij:——_ls( 4 __*\__ -
lcRP tRCD tzi: | ::(; tcas tep (t:: e E
Cas x:[‘: __/ 1\ \( A R 1 B . ; — r
=
tRAD \ tRAL v
tASR tRAH tasc tcaH _tasc 'cAH tasc oA o
ADDR 3:?: ROW ;W COLUMN ;m COLUMN ; //// M COLUMN ] // / // ROW m
wes ::vv;: ! twes :CWL ! twes ICWL l q
S e e e %
/), /) W, ), ) T~
tFSR tRFH g
ot WK B ’E(///////////////////////I////////////// T /W/ ////////|///0< B
B 1 s 7/ - 1/t s 1/
ROE Y= N
DON'T CARE

m UNDEFINED

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”, and “D” determine the type of WRITE operation performed. See the Write
Cycle Function Table for a detailed description.
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DRAM FAST-PAGE-MODE READ-WRITE CYCLE
(READ-MODIFY-WRITE or LATE-WRITE CYCLES)

tRASP

a5 VIH—
AAS
= 7" = i
tesH tPRWC {RSH
c I 'crp 'RCD tcas tep tcas tcp tcas 1 tepn
r- |
— V|- 3 4 Y
-] RS ViH= \ 7 i £ 1 /
—
e, |
o 'RAD tRAL
'ASR_|| tRAH_| tasc {CAH tAsc tcaH tasc tcAH
20 — . —||— —
I ADDR T L ROW L COLUMN L COLUMN COLUMN ROW
tRWD ‘
o ~ [l
tRes towL-—= s towi—~ et - ~——towL
v | T | - ow
tAWD tawp tAwD
'wsR_{| TRWH
g tcwp tcwo towp
— . -— . —_
cEe= Vi Y Y y Y
MEWE yIHT, A ] N N N
1FSR
—

or WK B ﬁlW//’//////// T i

I tAn tan

— -—

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.
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DRAM RAS-ONLY REFRESH CYCLE
(ADDR = A0-A8)

tRC
tRAS tRP

i i
ADDR ‘ﬂf:m{ ROW ﬁ / / / // ///// M Row

O R T
ose W1 N,

VioH—.
oo VigH= OPEN OPEN

tys tyn

e Y T X N

CAS-BEFORE-RAS REFRESH CYCLE

tRe tRAS tRP tRAs O

= W, i L——h

O

ww Ve I T N
O

VIoH—.
oo vigH= OPEN OPEN

= I
/A ponT care

RRR uNDEFINED

3-51

This Material Copyrighted By Its Respective Manufacturer

WvHAa 1HOdILINI l



MICRON MT42C4255

DRAM HIDDEN-REFRESH CYCLE

WvHa todirini

e i I

s W F Ty - F
‘_ﬂ. tRAH _tasc || tcan

woon WIImom R COTMN 35(//,//////////////////////////////////////////////////////ii/

twsR tRWH ' IRCS | RRH_|

W W) U ST

osr ¥!E'ZW/J; LT T LT T T T

ba yIoH- OPEN m}; VALID D oyt TOPEN_
I. tys tyH i oo o

TROE VI - F X I A

DON'T CARE

R UNDEFINED

NOTE: A HIDDEN 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. In the TRANSFER case, TR/OE = LOW (when RAS goes
LOW) and the DQ pins stay High-Z during the refresh period, regardless of TR/OE.
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READ TRANSFER
(DRAM-TO-SAM TRANSFER)
(When part was previously in the SERIAL INPUT mode)
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_tswh_ | trao ~| - 'ser
e Y U ")
DON'T CARE
NOTE: 1. There must be no rising edges on the SC input during this time period. B unoerineo

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

WVHA LHOdILTNIN I
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~—!sAC
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..| ltsez .l ~1SEA T |
J
SE \‘5:{“: / NOTE 1 A
QsF 38’3: NOTE 2 K NOTE 2
DON'T CARE
NOTE: 1. The SE pulse is shown to illustrate the SERIAL QUTPUT @ 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.
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SPLIT READ TRANSFER
(SPLIT DRAM-TO-SAM TRANSFER)
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DON'T CARE
NOTE: 1. QSF = 0 when the Lower SAM (bits 0—-255) is being accessed. R unoerineD

QSF = 1 when the Upper SAM (bits 256-511) is being accessed.
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WRITE TRANSFER and PSEUDO WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)
(When part was previously in the SERIAL OUTPUT mode)

Wvda LHodirini |

RAS M N g
o |"ﬂ tRCD tcas J
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tsas i D sp 'sas | 'sp
sc wr: ’f\ : NOTE 3 w ‘J‘JL Z{—L
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Vs S T NorE 2
| =
asF ng: NOTE 4 “( NOTE 4

DONT CARE

M UNDEFINED
NOTE: 1. If SE is LOW, the SAM data will be transferred to the DRAM.

If 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 the state 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 256-511) is being accessed.
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NOTE:

WRITE TRANSFER

(SAM-TO-DRAM TRANSFER)
(When part was previously in the SERIAL INPUT mode)
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DON'T CARE

& unoeeineD

1. SE must be LOW to input new serial data, but the serial address register is incremented by SC
regardiess 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.
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ALTERNATE WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)
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ask ygH= NOTE 3 X NOTE 3
DON'T CARE
NOTE: 1. SE mustbe LOW to input new serial data, but the serial address register B UNDEFINED

is incremented by SC regardless of the state 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.
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SAM SERIAL INPUT
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