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262,144 x 4 CMOS Fully Featured Video RAM
Features

DRAM organized as 262,144 words x 4 bits.
SAM organized as 512 words x 4 bits.

RAM Access Times of 100,120 ns.
SAM Access Time of 25,30 ns.

Available in Pinned and Surface Mount Packages.

Operating Power 715 mW (maximum)
Low Power Standby 55 mW (maximum)

Dual Port Accessibility - Simultaneous and Asynchronous
Access from the DRAM and SAM Ports

Bi-directional Data Transfer Function between the DRAM
and the Serial Data Register.

4 x 4 Block Write feature for Fast Area Fill Operations. As
Many as Four Locations Written Per CyclefromanOn-chip
Colour Register.
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PRELIMINARY
@ Definttion

scdt ~ 20 GND

SI01 02 27 0 SIO4

_sSloz2 s 261 SI03

DT/OE 4 251 SE

W1/101 s 24 0 W4/104
W2/102 g8 23 0 W3/103

WBWE 007 V,KWX 220 DSF

NC 8 PACKAGE 21 1 CAS
RAS e TOP VIEW 20 1 QSF*

Ag [J10 190 AO
A6 O 11 18 Al
A5 12 1701 A2
A4 18 16 1 A3
Veec O 14 150 A7
Pin Functions
AO~A8  Address Inputs

J
)

Mask Write function for Selective Write to each RAM 1O, W/I01~4  RAM Data Input/Output
with two Write-per-bit Modes to Simplify System Design. Si01-4  SAM Data lnplglomr)ut
i . _ . ., RAS Row Address Strobe
ggll(‘t) :‘,g.nal Data Registerfor Simplified Real-time Register | —E——Ag C<3lu mn Address Strobe
RAM Output Enable Allows Direct Connection of W/IO and DT/OE  Data Transfer/Output Enable
{ AT AR . " .

WB/WE  Wirite per bit/Write Enable
idress Lineitg Simplify System Design. SC  Serial Clock
CAS-before-RAS and Hidden Refresh, with 512 SE  Serial Enable
Refresh Cycles every 8 ms. DSF  Special Function Select
Up to 33 MHz Uninterrupted Serial Data Streams. QSF*  Spiit-Register Activity Status
Fast Page-mode Operation for faster access. V. Power(+5V)

All Inputs and Outputs Directly TTL Compatible (except GND  Ground
QSF pin which is open drain type). NC  No Connect
May be Processed to MIL-STD-883D Method 5004. \ THIS PIN IS OPEN DRAIN
(" Package Detalls Package Dimensions and detalls on page 39.
Pin Count Description Package Type Material Pinout
28 0.1" Vertical-in-Line(VIL™) Vv Ceramic JEDEC
28 0.4" Leadless Chip carrier (LCC) WX Ceramic JEDEC
28 0.4" Dual-in-Line (DIL) K Ceramic JEDEC
K VIL™ is a trademark of Mosaic Semiconductor Inc. U.S. Patent Number 316,251.
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* Note that the QSF pin is an Open Drain output (see page 8 for details).




MVM4259-10/12 ISSUE 2.0 : FEBRUARY 1932

MVM4259 Operation Modes
MVM4259 Operation Truth Table
DSFatCAS L L L
DSFatRAS L L H
L X X X CAS Before RAS Refresh .
H L L L |write Transter Write Transfer
Wirite Transfer Write Transfer
H L L H |Pseudo Write Transfer Pseudo Write Transfer
H L H X |Read Transfer Split Read Transfer  |Read Transfer Split Read Transfer
H H L X |Mask Read / Write Persistent Mask Write | Mask Block Write Persistent Mask Block Write
H|H|H X |Normal Read/ Write  {Load Mask Block Write Load Colour
CAS| DT/ |We/| 5E
OE | WE
MVM4259 Functional Truth Table
RAS! CAS|| ADDRESS wW/I0
—_ow |We — CAS|
CAS| OE | WE |DsF| SE | DSF | RAS 1| CAS|| RAS:| WE! FUNCTION
L X | X| X | X X X X X X | CAS Before RAS Refresh
blL T TL L] X [afow] B | X | X |teermeen
L (L 0| X | X [ae] f | X | X | edpondemoi s
HOL (L (LA | x (Rl d | X | X | BT
HIL (R L x| x [ae) ] x| X |t
HIL 1H (B x| x [a2on] s | x| X |Senscaton o
AOTR L LU | X | L e s | i | 5 WSl
TR R T -
HIH LA x| L [aSm] X | ba |Getmwon
HIn (L H | X|H [ defm] x| | GeaWmes ora
HOLH R L | X | L[| X | B | Novbiasod
HIH (A (L x| B [ | X || Rovases
H{H|H|H | X]| L || X X | Wite | Load wite Mask
HIH |H |H | x| |t X | X | Daa | Loat Colour Register

Note R = Random access operation T = Transfer operation.
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GENERAL DESCRIPTION

Row Address Strobe (RAS)

The MVM4259 multiport video RAM is a fully featured
dual ported memory device consisting of a 262,144
word by 4 bit dynamic Random Access Memory (RAM),
and a 512 word by 4 bit Serial Access Memory (SAM).
Three basic types of operation are supported: random
access to and from the RAM, serial access to and from
the SAM and bidirectional transfer between any row in
the RAM and the SAM. Except during transfer opera-
tions, the MVM4259 can be accessed simultaneously
and asynchronously from the RAM and SAM ports.

The MVM4259 is provided with several advanced fea-
tures which allow higher system level bandwidth and
simplify designonboththe RAM and SAM ports. Onthe
RAM port greater pixel draw rates can be achieved by
using the Block Write mode, allowing as many as 16 bits
of datato be writtento the RAM in each CAS cycle. Also
on the RAM port, a Write Mask Register provides a
persistent write per bit mode without repeated mask
loading.

The SAM is divided into two halves, so while one half is
being read from the SAM port the other half can be
loaded from the RAM. The QSF output pin indicates
which half of the SAM is currently being accessed. The
SAM can also be configured in input mode to accept
serial data from an external device and can operate at
clock rates of upto 33MHz.

PIN FUNCTIONS ,
Data Transfer/Output Enable (DT/OE)

This pin is a multifunction pin, selecting either register
or random access operation as RAS falls. In random
access DRAM mode, DT/OE must be high as RAS falls,
and DT/OE is used as an Output Enable pin. When DT/
OE is held high, the W/IO outputs are in the high
impedance state to prevent overiap between the ad-
dress and the DRAM data. This allows multiplexed
address/data, but does not allow the use of the early
Write Cycle.

If DT/OE is low as RAS falls, a data transfer operation
is initiated between the RAM and SAM ports, in which
the 512 bit positions inthe serial registerare connected
to the bit lines.

Address Inputs (A0~A8)

The 18 bits required to decode one of 262,144 cell
locations within the DRAM array of the MVM4259 are
multiplexed onto nine address input pins. Nine row
address bits are latched on the falling edge of RAS, and
the nine column address bits are latched on the falling
edge of CAS. Alladdresses must be stable on or before
these falling edges.

The RAS control input latches the states of the row
address, WB/WE, DT/OE, SE and CAS onto the chipto
begin the various DRAM and transfer functions of the
MVM4259 as shown in the Function Table. RAS has
minimum and maximum pulse widths and a minimum
precharge requirements which must be met for correct
device operation. The RAM port is placed in standby
mode when RAS is held high.

Column Address Strobe (CAS)

The CAS input latches the column address and DSF
states to control either Read/Write operations or special
Block Write features. CAS has minimum and maximum
pulse widths and a minimum precharge requirements
which must be met for correct device operation. CAS
also acts as an output enable for the output buffers on
the RAM port.

Mask Write/Write Enable (WB/WE)

This pin is also muttifunction. When it is high at the
falling edge of RAS during RAM port operations, the
datainthe memory array can be written inthe same way
as a standard DRAM. lf it is low at RAS fall during RAM
port operations, the Mask Write function is enabled.
This pin also determines the direction of data transter
between the RAM and the SAM.

" When WB/WE is high at RAS fallthe data is transferred

from RAM to SAM (Read Transfer); when it is low, the
transfer is from the SAM to the RAM (Write Transfer).

Mask Data/Data Input and Output (W/101 ~ WA04)

When the Mask Write mode is enabled, the dataon the
W/I0 pins is latched into the Mask Register at thefalling
edge of RAS. Datais only written intothe DRAMondata
lines where the mask data is a 1" and writes are
inhibited on lines where the mask data is "0" . The mask
data is valid for only one cycle. '

DRAM data is written during Write or Read-Modity-
Write Cycles, with the falling edge of WB/WE latching
the data. In an early Write Cycle, WB/WE s brought low
before CAS and the data is latchedby CAS. Inadelayed
Write or Read-Modify-Write Cycle, CAS is already low,
so the data is strobed in by WB/WE.

The three state output buffers are controlled by CAS

and DT/OE. If CAS or DT/OE is held high the outputs

remain in the high impedance (floating) state. Data will

not appearonthe outputs untilboth CASandDT/OEare

low, and the outputs will remain valid while they are low.’
in an early Write Cycle or a register transfer operation

the outputs remain in the high impedance state for the

entire cycle.
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Serial Clock (SC)

All operations of the SAM port are synchronised with
the SC pin, with data being shifted in or out of the SAM
registers at the rising edge of SC. Ina Serial Read, the
output data becomes valid on the SIO pins after ts;,
from the rising edge of SC. The serial clock also
increments the 9 bit (8 bit in Split Register mode) serial
pointer which is used to select the SAM address. The
pointeroperates inwrap-around mode (whenit reaches
location 511 the next SC clock places it at location 0)
through the SAM to select sequential locations afterthe
starting location (or Tap Point), which is determined by
the column address in the Read Transfer Cycle.

IMPORTANT NOTE : While SE is held high the senial
clock is NOT DISABLED. Thus, any SC pulses will
increment the internal serial address counter regard-
less of the state of SE. This ungated clock design
minimizes the access time for serial output from SE low
since the SC input buffer and serial address counterare
not disabled by SE.

Serial Enable (SE)

This pin allows serial access operation. In a Read
Cycle, SE Is used as an output control, while in a Write
Cycleitisused as awrite enable control. Note thatif SE
is high serial access is disabled, but the SAM pointeris
- still incremented when SC is clocked.

Special Function Control Input (DSF)

DSF is latched at the falling edge of E%AS and CAS and
enables the selection of various RAM and data transfer
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operating modes. As well as normal DRAM modes, the
MVM4259 special features of Persistent Mask Write,
Block Write, Mask Block Write, Persistent Mask Block
Write, Load Mask/Colour Register and Split Read
Transfer can be invoked.

Speclal Function Output (QSF)

This pin is an OPEN DRAIN output pin. During the spilit-
register mode, QSF indicates which half of the SAM is
being accessed. lf QSFison (low state), then the serial
address pointer is accessing the lower 256 bits (0 to
255) of the SAM, while QSF offindicates thatthe pointer
is accessing the upper 256 bits (256 to 511 ). After QSF
has toggled a delay of g, must be met before a Spiit
Read Transfer operation can be performed on the
inactive half of the split SAM.

If the detection of the zero to one transition of QSF is
required an external pull-up resistor is needed, and the
output rise time is determined by the load capacitance
and the value of the resistor. The specification of the
QSF switching time assumes a resistor value of 820Q2
and a load capacitance of 50pF.

Serlal Data Input/Output (SIO1 ~ SI04)

Serial input and output share common pins. The mode
of these pins is determined by the most recent Read,
Write or Pseudo Write Transfer Cycle. When a Read
Transfer is inititaed, the SAM is in the output mode;
when a Write or Pseudo Write cycle is now invoked, the
SAM port switches from output to input, and during
subsequent writes 1.3 SAM remains inthe input mode.

Detalled Pin Description vs Operational Mode

PIN DRAM _ TRANSFER SAM

AO0~A8 Row and Column Address Row and Tap Address
W/101~4 | Write Mask/ Data IN, OUT
SIO1~4 Serial Data VO
CAS Column Enable, Output Enable | Tap Address Strobe
RAS Row Enable Row Enable
WB/WE Write per bit/Write Enable Transter Write Enable
DSF Block Write Enable Split-register Enable

Persistent Write-per-Bit Enable Altemnate Write Transter Enable

Colour Register Load Enable

Write per Bit Mask Load Enable
QSF Split Register Status
SE Serial in Mode Enable Serial Enable
sC Serial Clock
DT/OE Output Enable Data Transfer
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RAM PORT OPERATION RAS| |CAS|
CAS|DT/OE |WBAWE| DSF{wad| DSF |Function
Fast Page Mode Cycle DT/OE
H|H H L | X | L ]NORMALWRITE
Fast Page-mode operation allows faster access by MASK
keeping the same row address while selecting random H)H L L Jokta| L [MaScWRTE
column addresses. The times for row address setup, H|H L H | X | L |PERSISTENTMASKWRNE

row address hold and address muttiplex are eliminated,
and the memory cycle time can be reduced by upto a
third. The maximum number of columns which can be
accessed is limited by the maximum RAS low time of
100ps.

Forthe initial page mode access, the outputdatais valid
after the specified access times from RAS, CAS, col-
umn address and DT/OE. For all subsequent page read
operations, the output data is valid after the specified
access times from CAS, column address and DT/OE.

During Mask Write operations, the mask data is loaded
atthefalling edge of RAS and is maintained throughout
the Page mode or Read-Modify-Write cycles.

RAS-only Refresh

A refresh operation must be performed to each of the
512 rows at least once every 8 ms to retain data.
Although any normal memory cycle will perform this
operation, refresh is most easily performed with a RAS
Only cycle.

CAS-before-RAS Refresh

If CAS is brought low for a specified period (t ) before

RAS goes low, aninternal counter and clock generators
are enabled and an intemal refresh operation takes
place. When this refresh is complete, the address
counter automatically increments in preparation for the
next CAS-before-RAS cycle. For successive cycles,
CAS may be held low while RAS cycles.

Hidden Refresh

This mode is a CAS-before-RAS refresh performed by
holding CAS low from a previous Read Cycle. The
output data from the previous memory cycle remains
valid while performing the refresh. The internal refresh
counter provides the address and the refreshis accom-
plished by cycling RAS.

Mask Write Function

The WB/WE pinis used to selectthe DRAM Mask Write
mode of operation. A high on WB/WE selects the Read
mode and a low selects the write mode. Inan early Write
Cycle, WB/WE is brought low before CAS and the W/IO
pins remaininthe highimpedance state throughoutthe
entire cycle. During DRAM Write Cycles, holding we/
WE low on the falling edge of RAS will begin the Mask
Wirite operation, as shown in the following table:

(1) If DSF is low at the falling edge of RAS the write
mask s reloaded. This meansthatmask datais required
on the W/IO pins, latched on the falling edge of RAS,
and new mask data is required at every RAS fall. This
mask selects which of the four W/IO inputs are written
and which are not, with a mask bit high indicating data
will be written to that particular bit, and a mask bit low
indicating that it will not. After RAS has latched the
mask data on chip, the input data is latched on the
falling edge of CAS.

(2) 1 DSFis high at the falling edge of RAS, the mask
is not reloaded, but instead retains the value loaded
during the last mask Write Mask reload; any dataonthe
W/IO pins is a don't care. This mode is known as
Persistent Mask Write because the mask is persistent
over any number of Write Cycles. The mask data is
loaded into the register using either the Load Write
Mask, Mask Write or Persistent Mask Write cycles.

NOTE: The Mask Write operation Is initiated only If
WB/WE Is low at the falling edge of RAS. If
it is high, the Write operation is Identical to
that of standard 256K x 4 DRAMs.

S ]

S—

3R

Load Colour Register

The MVM4258 is provided with an on-chip 4 bit colour
register which is used in the Block Write operation, with
each bit of this register corresponding to one of the
RAM VO blocks. The Load Colour Register cycle is
initiated by holding CAS, DT/OE, WB/WE and DSF high
atthefalling edge of RAS, and by holding DSF low atthe
falling edge of CAS. The data on the WO pins is
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latched into the colour register at the falling edge of
CAS or WB/WE, whichever occurs later. During this
cycle a valid row address (A0~AB8) is not required, but
the celis of the row address which was latched at RAS
fall will be refreshed.

1SSUE 2.0 : FEBRUARY 1942

RAS{ | TAS:
e WeANE DsFjwno|psFjwno| Function
H| H H X | H | S%| suockwame
H{H L | L {MasKl | |55 Mask ook wRiTe
H| H L X | H | S%| persisTeNT Mask sLOCK WRITE

Load Mask Register

The MVM4259 is provided with an on-chip 4 bit mask
register which provides the VO mask data during the
Mask Write (normal and Persistent) and Block Write
(normal and Persistent) functions. Eachbit of the mask
register corresponds to one of the RAM /O blocks, with
the mask data being loaded into the register via the
Load Write Mask Cycle prior to the execution of a
Persistent Mask Cycle.

The Load Write Mask Cycle requires that CAS, DT/OE,
WB/WE and DSF are high at the falling edge of RAS
and by DSF high at the falling edge of CAS.Thedataon
the W/IO pins is latched into the mask register at the
falling edge of CAS or WB/WE, whichever occurs later.
The data loaded into this register will also be updated
by the Mask Write or Mask Block Write modes. During
this cycle a valid row address (A0~AB) is not required,
but the cells of the row address which was latched at
RAS fall will be refreshed.

Block Write

This is a special RAM port write function which, in a
single RAS cycle, allows datain the Colour Register to
be written into 4 consecutive column address locations
starting from aselected column inaselectedrow. There
are three block write modes, with column mask capabil-
ity applicable on all three modes. The address lines
A2~A8 are latched on the falling edge of CAS givingthe
starting column address, with AO~A1 being replaced
by the four W/IO bits, which are latched on the falling
edge of CAS. These four bits are used as an address
mask and indicate which of the four column address
locations addressed by A2~A8 will be written with the
contents of the colour register.

In the following table each W/IO enables the specified
column addresses, where a 1 enables a write to that
column and a 0 disables the write.

DATAPIN | Al AO
W1101 0 0
w2102 0 1
W3/103 1 0
WA4N04 1 1

A Block Write Cycle is initiated by holding CAS and o1/
OE high at RAS fall and DSF high at CAS fall. The state
of the WB/WE and DSF pins at the falling edge of RAS
selects one of the three block write modes:

(1) When DSFis low and WB/WE is high at RAS fall,
the Block Write mode is selected.

(2) If DSF and WB/WE are low at the falling edge of
RAS, the Mask Block Write mode is selected, and the
mask data on the W/IO pins is latched and usedinthe
same way as the Mask Write mode.

(3) When DSF is high and WB/WE is low at RAS fall,
the Persistent Block Write mode is selected, and the
data previously loaded into the mask register is used,
as in the Persistent Mask Write mode.

The example below shows this mode with a data mask
on W/101 and W/I04 and a column mask on column 1.

Mask cotmfcm COL [COL.[coL.[coL.

Data | Select . . 0l v 2]3
wio1| o 1 1 Wrio1 :
wnoz| 1 o | 1 wnoz| 1 1] 1
wnoa| 1 1 0 wnoa| o ol o
wnose| o 1 0 Wno4

Fast Page Mode Block Write Cycle

This mode can be used to perform high speed clearand
fill operations, and is initiated by holding DSFlow atthe
falling edge of RAS; with each subsequent CAS cycle
with DSF high at CAS fall a Block Write is performed.

If DSF is low at CAS fall, a normal Page Mode Cycle
occurs, thus Block Write and Read/Write operations
can be mixed during a Page Mode Block Write Cycle:

RAS | |

/L
7

CAS

DSF

BlockWrite | ReadWrite | Block Write
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SERIAL PORT OPERATION
Single Register Mode

Operation in this mode allows high speed read or write
operations through the SAM port independent of the
RAM portoperations, exceptduring Read/Write/Pseudo
Write Transfer Cycles, with the preceding transfer
operationdetermining the directionof dataflow through
the SAM port. If the previous transfer was a Read, the
SAM is in the output mode, and if it was a Write or
Pseudo Write Transfer the SAM port will be in the input
mode. Note that the Pseudo Write operation only
switches the SAM port from output to input mode; no
data is transferred from SAM to RAM.

The 512 bits in each of the four data registers of the
SAM are connected to the 512 column locations of the
RAM. Serial data can be read from the SAM after a
Read Transfer (RAM to SAM) has been performed, and
data is accessed from the SAM starting at any of the
512 data bit locations, with the start location being
selected by A0~A8 on the falling edge of CAS. The
SAM is then accessed starting from this location and
proceeding from the lowest to the highest significant
bits, with wrap-around occurring at bits 511 and 0.

r’f°l1|2i

Subsequent real time Read Transfers may be per-
formed on-the-fly as many times as necessary within
the refresh time constraints of the DRAM memory
array. (Simultaneous serial read operations can be
performed with some timing restrictions.)

A Pseudo Write Transfer Cycle is used to change the
SAM fromoutput to input mode in order to write data into
the serial registers, and subsequently a Write Transfer
Cycle must be used to load the SAM data into the RAM
row selected by the row address on AO~A8 atthe falling
edge of RAS. The starting location or Tap Point inthe
SAM for the next serial write is selected by the column
address at the falling edge of CAS. The truth table for
single register mode operation is shown below:

START ADDRESS TAP LOCATION

Z
T4+] |509|51o|s11jj

SAM port |RAS! Function for | Preceded

Operation {5T/0F SC | SE |Serial Read by
Serial
Output __|—L L |Enable Read
Mode H ] Disable Transfer
Serial L |Enable .
Input H | L d Write
Mode H | Disable Transfer
Serial L |Enable Pseudo
Input - Write
Mode H |Disable Transfer
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During all transfer cycles CAS must be cycled so that
the column addresses are latched on the falling edge of
CAS to set the SAM tap location. If CAS remains high
during a transfer cycle the SAM pointer would be
undefined; a transfer with CAS high is not allowed.

Split-register Mode

In this mode data can be shifted out of one half of the
SAM while a Split Read Transfer is being performedon
the other half. A normal non split Read Transter (which
places the SAM into output mode) must precede any
Split Read Transfer operation. Split Read Transfers
do notchange the SAMport mode previously setby
normal transfer operations. RAM port operation may
be performed independently except during Split Trans-
fers.

The low half of the SAM contains bits 0 to 255 and the
upper half bits 256t0 511.Whena split-registertranster
is being performed, the tap address must be strobed in
on the falling edge of CAS. The half of the SAM which
isinactive (as indicated by the QSF pin) is loaded during
a Split Read Transfer, withdata being clocked outofthe
other half via the serial port pins.

Serial data can be shifted out of one of the split SAM
registers starting from any of the 256 tap locations
excluding the last address of each half. Data is
shifted out sequentially starting from the selected tap
locationto the most significant bit (255 or511) of the first
SAM and then the SAM pointer moves to the tap
location selected for the second split SAM. Data is then
shifted out sequentially starting from this new tap loca-
tion to the most significant bit (511 & 285, and finally
wraps aroundto the least significant bit. This process is
illustrated below.

TAP LOCATION TAP LOCATION

/
r[ﬂ‘Izl—--l--}~’I-—--l—l-'I2~"5 f=d | l-—lﬁ‘l—‘)—l-'ﬂlq

Note that the serial start address must be supplied for
every split-register transfer.

Data Transfer Operations

Twotypes of intemal data transfer are possible withthe
MVM4259, and are shown graphically below:

512COLS 256 COLS _ 256 COLS
512x512x4 a o 512x256x 4 |512x256x 4
MEMORY  |® 3| MEMORY | MEMORY
CELL o T cmw CELL
ARRAY & o| Ammay ARRAY

> [2s6x4 |4 [ 256x4 -

[ st2x4

(a) Normal Transfer (b) Split Read Transter




~
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During a normal transfer, 512 words x 4 bits of data can
be loaded from RAM to SAM (Read Transfer) or from
SAM to RAM (Write Transfer). In a split read transfer,
256 words x 4 bits of data can be loaded fromthe lower/
upper half of the RAM into the lower/upper half of the
SAM. These transfer modes are controlled by the DSF
pin.

The table below illustrates ali of the possible transter
operations, namely Read Transfer, Split Read Trans-
fer, Write Transfer and Pseudo Write Transfer. Data
transfer operations are invoked by hoiding DT/OE low
at the falling edge of RAS, and the type of transtfer is
determined by the states of CAS, WB/WE, SE and
DSF, which are latched at the talling edge of RAS.

During normal non split transfers, the SAM is switched
from input to output mode by a Read Transfer Cycle,
and from output to input by a Write Transfer Cycle, but
its state remains unchanged during Split Read Transfer
operations. During a transfer cycle, the row address
AO~A8 select one of the 512 rows inthe RAM to or from
which data will be transterred, and the column address
AO~AB selects one of the tap locations inthe SAM. This
location is the start position in the SAM from which the
first serial data will be read out from during subsequent
Serial Read Cycles, orthe start positioninthe SAMinto
which the first serial data will be written. During Split
Read Transfer Cycles, column address A8is controlled
internally to determine which half of the SAM will be
reloaded from the RAM.

Note that all transfer write operations will switch the
SIO pins into the input (write) mode, and transfer read
operations will switchthe SIOpinsinto the output (read)
mode. However, before data can be clocked into the
serial port via the SIO pins and SC clock, it is necessary
to switch the SIO pins into input mode via a previous
transfer write operation. (The Pseudo Transfer mode
serves to switch the direction of the SIO pins without
actual data transfer taking place.) All transfer read
operations and the pseudo transfer write operation will
perform a memory refresh on the selected row.
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Read Transfer Cycle

A Read Transfer Cycle consists of storing a selected
row of data in the RAM into the SAM. This cycle is
initiated by holding CAS and WB/WE high, DT/OE and
DSF low at the falling edge of RAS. The row address
available at RAS fall determines to RAM row to be
loaded into the SAM. The transfercycleis completed at
the rising edge of DT/OE, and the SAM is placedinthe
output mode.

In a Read/Real Time Read Transfer Cycle, the transfer
of a new row of data is completed at the rising edge ot
DT/OE and this data becomes valid on the SIO pins
aftert,, fromtherising edge of the next SC clockcycle.
The tap point for the SAM is set by the column address
selected at the falling edge of CAS. The Read Transfer
operation is shown diagrammatically below:

SAM Start Address
RANANE A A —
SAM Serial Read
I /7 1

mE l

A= 512 x 4 bits

o=
Adil=

3= 512 x 512 x 4 bit

E_E MEMORY CELL ARRAY

ina Read Transfer Cycle (preceded by a Write Transtfer
Cycle) the SC clock must be held at V,, or V, after the
specified SC hightime has been satistied. An SC rising
edge must not occur until after t,., from the rising edge
of DT/OE as shown in the waveform overleaf:

_ MVM4259 Transfer Modes
RAS| Transfer Transfer |Transfer|SAM Port
CAS|DT/OE|WB/WE| SE |DSF Mode Direction |{Bit Mode

HI}L H X | L |READ TRANSFER RAM — SAM| 512x4 | INPUT— OUTPUT
H|L L L | L |wriTE TRANSFER SAM — RAM| 512x4 | OUTPUT—> INPUT
H|L L H | L | PSEUDO WRITE TRANSFER OUTPUT - INPUT
HI]L L X | H | WRITE TRANSFER SAM —= RAM| 612x4 | OUTPUT—+ INPUT
H L H X | H |SPUTREAD TRANSFER | RAM—> SAM| 256x4 | NOT CHANGED
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Read Transfer Timing

Ina Real Time Read Transfer Cycle (whichis preceded
by another Read Transfer Cycle), the previous row data
remains on the SIO pins until DT/OE goes high and
serial access time t,, is satisfied. This feature means
that the first bit of the new row of data appears on the
SIO pins as soon as the last bit of the previous row has
been clocked without any timing loss. To make this
continuous data flow possible, the DT/OE rising edge
must be synchronised with RAS, CAS and the sub-
sequent rising edge of SC, with t,, tor, and tig/try
being satisfied as shown below:

The timing restrictions for t,g /¢, are 5/15 ns minimum,
but the Split Read Transfer mode eliminates these.

Write Transfer Cycle

This cycle transfers the contents of the SAM into a
selected row of the RAM. I the SAM data is to be first
joaded through the SAM SIO pins, a Pseudo Write
Transfer operation must precede this cycle. However,
if the SAM was previously loaded via a Read Transfer,
the SAM to RAM transfer can be performed simply by

MVM4259-10/112

executing a Write Transfer Cycle. The Write Transter
Cycleis initiated by holding CAS high and DT/OE, WB/
WE, SE, DSF low at RAS fall. Additionally, a Wirite
Transfer independent of SE is possible if, at the falling
edge of RAS, DSF is high and CAS, DT/OE, WB/WE

are low.

s N,r\muakmrmum \J_\_/_\_

si01-¢ o0 Yo )

DSF (1)

The row address selected at RAS fall determines the
RAM row into which the data from the SAM will be
transferred, and the column address selected at CAS
fall selects the tap point within the SAM. Afterthe Write
Transfer is completed, the SIO pins are placed in the

* inputmode so thatdata synchronised with the SC clock

can be loaded.

SAM Start Address—__
11999711"
Z
T Z 10
— 512 x 4 bits

Mask Data

512 x 512 x 4 bit
MEMORY CELL ARRAY

iy}
[ rROW DECODER |

—
—
—]
—_—
—
F:

Block Diagram for Write Transfer Operation

When consecutive Write Transfer operations are per-
formed, no new data can be written into the SAM until
the RAS cycle of the preceding Write Transfer is com-
pleted; the SC clock must be held constant at V, or
vV, during this RAS cycle. An SC rising edge is only
allowed afterty,, fromthe rising edge of RAS, at which
time a new row of data can be written into the SAM.

10
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Pseudo Write Transfer Cycle

After a Read Transfer operation has been performed a
Pseudo Write Transfer Cycle must be executed before
loading data into the SAM; this cycle only switches the
SAM from output to input mode - no data transfer takes
place. Atter the SAM is loaded, a Write Transfer Cycle
must be invoked to transfer data from the SAM to the
RAM. A Pseudo Write Transfer is initiated by holding
CAS, SE high and DT/OE, WB/WE, DSF low at the
falling edge of RAS. The critical timing conditions are
the same as those for the Write Transfer Cycle except
for the state of SE at RAS fall.

Split Read Transfer and QSF

During Split Read Transfers, the SAM is split into two

halves of 256 x 4 bits which can be controlled indepen-

dently. Split Read Transfer operations can be per-

formed to the inactive half of the SAM while serial data

is being shifted out of the active half as shown below:

Note that address A8 is controlled internally to deter-
256 COLS 256 COLS

272 LA L

5§12 ROWS

..... l 256th I

ACTIVE NON-ACTIVE

mine which half of the SAM is loaded from the RAM,
with the QSF output pin indicating which half of the SAM
is currently active. To set up the tap point in the active
half of the SAM, only address line AO~A7 are required,
which are latched on the falling edge of CAS. QSF
changes state when the last SC clock is applied to the
active split SAM as shown below:

QSF M /_—_\\_:.QW'__

206

Lower SAM Upper SAM Lower SAM
Active Active Active
Split Read Transfer Cycle

A Split Read Transfer Cycle loads 256 words of 4 bits
of data from a selected row of the split RAM into the
corresponding non active half of the split SAM, with
serial databeing shifted out of the active half of the SAM
simuitaneously.

During Split Read Transfer operation, the RAM input

ISSUE 2.0 : FEBRUARY 1992

RN

o—
)

clocks do not have to be synchronized with the SC
clock, thus eliminating timing restrictions as in the case
of on-thefly transfers. A Spit Read Transfer can be
performed once the delay of tSTS after the change of
state of QSF has been satisfied as shown below:

RAS /\
— L
CAS I E“

AO0~A8

DTOE T7)

DSF

Split Register Operétlon Sequence

A normal non split Read Transfer MUST precede Split
Read Transfer Cycles, and the following waveform
illustrates the split register sequence after the
MVM4259 is powered up and initialized. Initialization
consists of a minimum of 8 RAS and 8 SC clock cycles.
A Read Transfer is now performed, and the column
address which s latched at the falling edge of CAS sets
the SAM tap pointer location which was until that point
undefined.

Now pointer address can be incremented by cycling SC
fromthe starting location to the last location inthe SAM
(address 511), atwhich point it wraps aroundto the tap
location set by the Split Read Transfer performed on
the inactive half (here the lower) of the SAM while the
active half (the upper) was being accessed. The SAM
address is incremented as long as SCiis clocked. Then,
the next Split Read Transfer sets a new tap location in
the inactive (upper) half of the SAM (in the example
location 256) and the pointer is incremented from this
location by the SC clock.

11
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Veec PAUSE | DUMMY

READ
200us | CYCLE | TRANSFER l
L]

ROWX TAP

ADDRESS

SPLIT READ
TRANSFER

X ROWX TAP

PSEUDO WRITE
| TRANSFER |

TAP

SPLIT READ
TRANSFER

.

1
H
i

*High
“Low /

SERIAL K

t

51
SAM

DEVICES (1)

/

L

UPPER
SAM
/e

NTER | 255
POINTER e B |
RESET/SET / SAM

SAM POINTER

RESET/SET
SAM POINTER

LOWER
| sau )

[ ger———n POINTER LOCATION ————44
UNDEFINED

The next operation is a Pseudo Write Transfer which
switches the SAM from output to input mode in prepa-
ration for either Write or Split Write Transfers. The
column address latched at the falling edge of CAS
duringthiscycle sets anew SAMtap location, andserial
data will be written into the SAM starting from this tap

point.

Transfer Operations Without CAS

During all transfer cycles CAS must be eycled to latch
the column address at CAS fall; this sets the new tap
location. If CAS was held high during a transfer cycle,
the SAM pointer location would be undefined, andsoa
transfer cycle with CAS highis not allowed - see the
following examples.

—/ Correct
\ /~ Transfer

: Cycle
X SAM START

Not
Allowed

Tap Location Selection in Split Read Transfers

in a Split Read Transfer operation, the column address
A0~A7is latched atthefalling edge of CAS to setthetap
point in the inactive half of the SAM. A8 is controlled
internally, and so is ignored at the falling edge of CAS.
During a split transfer, the tap point cannotbe set to the
last location of either half of the split SAM (A0~A7=FF ).

Example of Split SAM Register Operation Sequence

\

AOR~ASR AOC~A7C : ASC is Don't Care

In multiple Split Read Transfers performed into the
same split SAM register, the tap location set during the
last Split Read Transfer, before QSF changes state, will

" prevail. The example below shows multiple Split Read

Transfers into the upper (non active) SAM, while the
iower (active) SAM (s being accessed at the time when
QSF toggles. Here, the first SC clock will start shifting
serial data from the tap N address location.

LAST
[ ]

te _ Muliple S¢lit Read Transler into upner SAM.___%C,1 Serial accees of upper SAM
] S«idnaudlowusr 1 starfng st wp N location

Split Read Transfer Operation Allowable Period

The following waveform shows the relationship be-
tween the SC clock and the QSF pin during Split Read
Transfers and highlights the times when Spiit Read
Transfers are aliowed.

wsT  PRST

QSF

—

F—YES—-—‘

Spit
Transter — YES — le— YES—

Allowed

12
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Split Read Transfers After Normal Read Transfers

ISSUE 2.0 : FEBRUARY 1932

Power Up Initialisation

A Split Read Transfer may be executed after a normal
Read Transfer provided that a minimum delay of 30 ns
is allowed from the rising edge of the first SC clock - see
waveform below.

At switch on, the RAS and DT/OE must be high before
or at the same time as V,,, reaches its final value. After
power up, a pause of 200 us minimum is required with
RAS and DT/OE held high. After this pause, a minimum
of 8 RAS and 8 SC dummy cycles must be performed
to stabilize the internal circuitry of the MVM4259 before
valid Read, Write or Transfer operations can begin.
During this initiatization period, DT/OE must be held
high. (If the internal refresh counter is used, a minimum
of 8 CAS Before RAS initialization cycles are required
instead of 8 RAS cycles.)

RAS \ /
DIOE \ /i \ /
DSF 2
QsF '
3005 0 e
Transter Operation ., Next Tw!«.:.lNen Transfer%de_vmion
J 1

Normal Read Transfers Aftera Read Transfer Cycle

Another Read Transfer may be performed following a
Read Transfer providing that a minimum of 30 ns from
the rising edge of the first SC clockiis satisfied as shown
below:

w\__/ /"
CAS \_/
DTOE \ / s \ -/

DSF

QSF

sC

30ns

Transter ion Next Transter !  Next Transfer ion
Wﬂ_ﬂl%
t

Initial State After Power Up

When power up is achieved with RAS, CAS, DT/OE
and WB/WE held high, the internal state of the
MVM4259 is as follows:

State After Power U
SAM Port Input Mode
QSF Pin High Impedance

Colour Register | All bits = 0
Mask Register | Write Enable
TAP Pointer Invalid

However, for any other power up conditions and signal
levels the internal states cannot be guaranteed. To
achieve correct device operation it is recommended
that the initial state be set by the user after the device
is initialised by a 200us pause followed by a minimum
of 8 RAS cycles and 8 SC cycles and before valid
operations begin.

MVM4259 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Voltage on any pin except W/IO and SIO \'/
Voltage on W/IO and SIO Ve,
Power Dissipation P
Operating Free air Temperature range Toe
Storage Temperature Tere

-{Vto+7

Vv
-1 Vo +V+1 \'
w

1.0

-55t0 +125 °C
-65 to +150 °C

operation of the device at these or any other condit
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Notes : (1) Stressesabovethoselisted may cause permanent damage to thedevice. This is a stress rating only and functional

ions above those indicated in this specification is not implied.

13
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DC Electrical Characteristics(T,= -65 to +125°C, V.= 5V+10%)

Parameter Symbol Test Conditions Test Conditions -10 -12
RAM Port SAM Port ¥ max max Unit
Operating Current ley  RAS, CAS cycling SE=V,,SC=V, 90 75 mA
l;  RAS, CAS cycling SE = V, SC cycling 130 115 mA
RAS-only Refresh les  PAS cycling, CAS =V,, SE=V,,SC=V, 90 75 mA
lsy  RAS cycling, CAS-V,,  SE=V,, SCcycling 130 115 mA
CAS-before-RAS Refresh 1.,  RAS cycling SE=V,,SC=V, 90 75 mA
lcry  RAScycling SE = V,, SC cycling 130 115 mA
Page-mode Current @ lo, RAS=V,,CAScyclng  SE=V,,SC=V, 80 65 mA
lo, FAS =V, CAScycling ~ SE=V,, SCcycling 120 100 mA
Data Transfer Current lc  RAS, CAS cycling SE=V,,SC=V, 110 g5 mA
lciz  RAS, CAS cycling SE = V,, SC cycling 150 135 mA
Block Write Current locis  RAS, CAS cycling SE=V,,SC=V, 100 85 mA
locie  RAS, CAS cycling SE = V,, SCcycling 140 125 mA
Standby Current lce  RAS,CAS=V,, SE=V,,SC=V, 10 10 mA
locs RAS, CAS = V,, SE = V,, SC cycling 50 50 mA
Input Leakage Current lu V, =010 +5.8V, V. =55V +10 +10 pA
Output Leakage Current |, Voyr= 010 Ve, Voo = 5.5V, Doy is disabled 110 10 pA
Notes (1) Where applicable, t,, = minimum and t,  =minimum.
Capacitance (V.=5V+1 0%,T,=25°C) Capacitance calculated, not measured.
Parameter - . Symbol typ max Unit
Input Capacitance: Address, Clocks C, - 7 pF
1/0 Capacitance: Data In/Out Cw - 9 pF
Output Capacitance: QSF pin C, - 9 pF
Recommended Operating Conditions
min typ max
Supply Voltage Vee 45 5.0 5.5 \
Input High Voltage Vu 2.4 - 6.5 \'
Input Low Voltage V. -1.0 - 0.8 v
Output High Voltage, |,,=-2.0 mA Vou 24 - - \'
Output Low Voltage, |, =2.0 mA Vo - - 0.4 Vv
Output Low Voltage, I, = 6.0 mA, QSF pin Voua - - 04 Vv
Operating Temperature T, 0 - 70 °C
T -40 - 85 °C (1 suffix)
Tau -55 - 125 °C (M, MB suffix)
AC Test Conditions Output Load - RAM  Output Load - SAM
* Input pulse levels: OV to 3.0V VOPIn _ 6450 YO PIn  645Q
* Input rise and fall times: 5ns 1.76V 1.76V
* P and O/P timing reference levels: 2.0V, 1.0V 100pF 30pF

* Output load: see diagrams below

1
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AC Timing Parameters

-10 -12
Parameter Symbols min max min max Unit Notes
Random Read or Write cycle time tac 180 - 210 - ns
Read-modify-write cycle time tamw 235 - 280 - ns
Fast Page Mode cycle time tee 55 - 70 - ns
Fast Page-mode read-modify-write cycle time terMw 100 - 125 - ns
Access time from RAS trac - 100 - 120 ns 8,14
Access time from column address fan - 50 - 60 ns 8,14
Access time from CAS tcac - 25 - 25 ns 8,115
Access time from CAS Precharge teea - 50 - 60 ns 815
Output Buffer turn off Delay torr 0 20 0 20 ns 10
Transition time (Rise and Fall) tr 3 35 3 35 ns 7
Pulse duration, RAS high trp 70 - 80 - ns
Pulse duration, RAS low tras 100 10* 120 10* ns
RAS Pulse Width (Fast Page Mode only) tasp 100 105 120 10° ns
RAS hold time trsH 25 - 25 - ns
CAS hold time tosH 100 - 120 - ns
CAS Pulse Width teas 25 10* 25 10* ns
Delay time, RAS low to CAS low treo 20 75 20 90 ns 14
RAS to Column Address Delay time trap 15 50 15 65 ns 14
Delay time, column address to RAS high traL 50 - 60 - ns
Delay time, CAS high to RAS low tcrp 10 - 10 - ns
Pulse duration, CAS high _ teen 10 - 10 - ns
Pulse duration, CAS high (Fast Page Mode) - tep 10 - 10 - ns
Row address setup time i " tash 0o - - J - ns
Row address hold time tran 12 - 12 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time after CAS low tean 15 - 15 - ns
Column address hold time after RAS low tan 70 - 80 - ns
Read command setup time tacs 0 - 0 - ns
Read Command hold time treH 0 - 0 - ns M
Read Command hold time referenced to RAS taau 0 - 0 - ns 11
Write Command hold time twe 15 - 15 - ns
Write Command hold time referenced to RAS twer 70 - 85 - ns
Write Command pulse width twe 15 - 15 - ns
Write setup time before RAS high tawL 25 - 30 - ns
Write setup time before CAS high towL 25 - 30 - ns
Data Set up time tos 0 - 0 - ns 12
Data hold time tou 15 - 15 - ns 12
Data hold time after RAS low tonR 70 - 85 - ns
Early write command setup time before CAS low twes 0 - 0 - ns 13
Delay time, RAS low to WE low tawp 130 - 155 - ns 13
Delay time, column address to WE low tawo 80 - 100 - ns 13
Delay time, CAS low to WE low tewd 55 - 65 - ns 13

15
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AC Timing Parameters

~10 -12

Parameter Symbols min max min max Unit Notes
Data to CAS delay time toze 0 - 0 - ns

Data to OE delay time tozo 0 - 0 - ns
Access time from OE low toea - 25 - 3 ns 8
Output Buffer turn off delay from OE toez 0 20 0 20 ns 10
OE to Data delay time toe 20 - 30 - ns

OE hold time after WE low toen 20 - 30 - ns

RAS hold time referenced to OE troH 15 - 15 - ns

CAS set up time for CAS before RAS cycle tosn 10 - 10 - ns

CAS hold time for CAS before RAS cycle tenr 10 - 10 - ns

RAS Precharge to CAS active time trpc 0 - 0 ns
Refresh time interval, RAM tRer - 8 - 8 ms

WB setup time before RAS low twsa 0 - 0 - ns

WB hold time tawn 15 - 15 - ns

DSF setup time before RAS low tesn 0 - 0 - ns

DSF hold time referenced to RAS (1) tren 15 - 15 - ns

DSF hold time referenced to RAS (2) teur 70 - 85 - ns

DSF setup time before CAS low tesc 0 - 0 - ns

DSF hold time after CAS low teen 15 - 15 - ns

Mask data set up time tus 0 - 0 - ns

Mask data hold time tvn 15 - 15 - ns

DT high setup time before RAS low trus 0 - 0 - ns

DT high hold time after RAS low - tr 15 - 15 - ns

DT low st up Yirie tns o . - 0 - ns

DT low hold time trn 15 10* 15 10* ns

DT low hold time referenced to RAS tar 80 10* 100 10* ns

DT low hold time referenced to Column Address tATH 30 - 30 - ns

DT low hold time reterenced to CAS tetH 25 - 25 - ns

SE setup time referenced to RAS tesh 0 - 0 - ns

SE hold time referenced to RAS taen 15 - 15 - ns
Delay time, DT high to RAS low trre 70 - 80 - ns

DT Precharge time trp 30 - 40 - ns

RAS to First SC delay time (Read Transfer) taso 100 - 120 - ns
Column Address to First SC delay time (Read Transfer) tasp 50 - 60 - ns

CAS to First SC delay time (Read Transfer) tcsp 25 - 25 - ns

Last SC to DT lead time (Real Time Read Transfer) trst 5 - 5 - ns
Delay time, DT high to SC high trso 15 - 15 - ns 22
Last SC to RAS set up time (Serial Input) tsrs 30 - 30 - ns
Delay time, RAS high to SC high (Serial Input) tsro 25 - 25 - ns

RAS to Serial input delay time tspo 50 - 50 - ns 21
Serial Output Buffer turn off delay from RAS tsoz 10 50 10 50 ns 10
Serial clock cycle time tscc 30 - 35 - ns

Pulse duration, SC high tsc 10 - 10 - ns

16
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AC Timing Parameters

-10 -12
Parameter Symbols min max min max Unit Notes
Pulse duration, SC low tsce 10 - 10 - ns
Access time from SC high tsca - 25 - 25 ns 9
Serial Output hold time after SC high tsou 5 - 5 - ns
Serial Input setup time before SC high tsos 0 - 0 - ns
Serial Input hold time after SC high tsoH 15 - 15 - ns
Access time from SE tsea - 25 - 25 ns 9
SE Pulse Width tee 25 - 25 - ns
'SE Precharge time teep 25 - 25 - ns
Serial output disable time from SE high tsez 0 20 0 20 ns 10
Serial input to SE delay time tsze 0 - 0 - ns
Serial input to first SC delay time tszs 0 - 0 - ns
Delay time, SE low to SC high tsws 0 - 0 - ns
Serial Write Enable hold time tswn 15 - 15 - ns
Serial Write Disable set up time tswis 0 - 0 - ns
Serial Write Disable hold time tswiH 15 - 15 - ns
Split Transfer set up time tsts 30 - 30 - ns
Split Transfer hold time tst 30 - 30 - ns
SC to QSF delay time tsao - 60 - 60 ns 16
NOTES:

(1) Stresses greater than those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device.

(2) All voltages are referenced to GND.

(3) These parameters depend on the Gycle rate. - v

(4) These parameters depend on the output loading. Specified values are measured with the output open.

(5) Aninitial pause of 200ys is required after power up, followed by any 8 RAS cycles (DT/OE high) and any 8 SCcycles before
correct davice operation is achieved. If the internal refresh counter is used, a minimum of 8 CAS before RAS initialisation
cycles instead of 8 RAS cycles are required.

(6) Al measurements assume tr= 5ns.

(7) Vi (min) and V, (max) are reference levels for measuring timing of input signals.

(8) RAM port outputs are measured with the load specified under "AC Test Conditions®.

(8) SAM port outputs are measured with the load specified under "AC Test Conditions".

(10) torr: toez tsez @nd tgpy are defined as the time at which the outputs achieve the open circuit conditions and are not
referenced to output voltage levels.

(11) Either tgey OF tray must be satisfied for Read Cycles.

(12) These parameters are referenced to the CAS leading edge in Early Write Cycles and to the WB/WE leading edge in Ot
controlled Write Cycles and Read-Modify-Write Cycles.

(13) twes: tawp. tewp and tawp are notrestrictive operating parameters; they areincluded here as electrical characteristics only.
If tawp 2 tawp (min), the cycle is an Early Write Cycle and the data out pins will remain in the high impedance state
throughout the entire write cycle. f twp 2 tawp (Min), tewo 2 tewo (min) and tawp 2 tawp (min) the cycle is a Read-Modify-
Write Cycle and the data out will contain data read from the selected memory cell. If neither of the above sets of conditions
are satisfied, the state of the data pins at access time is indeterminate.

(14) Operations with the tacp (max) limit ensures that taac (max) can be met. tgcp (max) is specified as a reference point only;
if tap is greater than the maximum value, then access time is controlled by teac.

(15) Operations with the tgap (max) limit ensures that tpac (max) can be met. taap (max) is specified as a reference point only;
if trap is greater than the maximum value, then access time is controllied by taa.

(16) This parameter measurement assumes a pull up resistor of 820Q

17
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Read Cycle Timing
tac
taas
L \
RAS AR JZ \_____
trp
lfosn
Tcrp trep tRsH feen

WIIO oyt

laa

torr

logz

e

VALID DATA OUT

[v.

DONT
CARE
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Early Write Cycle Timing

fcap

tpc

tpas

tap

tcen

DSF

=
wiowl

SR
ey

WO our

oy
VALIO DATA IN
HIGH INPEDANCE:
WRITE CYCLE STATE TABLE
STATE
CYCLE 1[2] 3
Write mask Load/Use Write W/IOs to Os L | o [waH
Use Previous Write Mask, Write WiOstoOs | L | H | X
Normal Early or Late Write Operation H|IL] X
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Write Cycle (OE Controlied) Timing

tac
tras
e X t )
RAS S AR ? g
—7 tap
tesy

'CRP tRCD tRSH tCPN
— Y tcas
CAS / N \ / \

trap tay
tasr tpan fasc fcan
AO~A8 ADDAESS
tawn tam
)
(1)

tesa tren tcr

DSF (2)
t
WO (3) VALID DATAIN
touR |
HIGH INPEDANCE

WRITE CYCLE STATE TABLE
STATE
CYCLE 1]2]8
Write mask Load/Use Write W/IOs to VOs L] L [ReE
Use Previous Write Mask, Write W/lOstoOs | L | H | X
Normal Early or Late Write Operation HiL|X

DONT
CARE
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Read-modify-write Cycle Timing

tcap

tpas

tan

tosH

tap

teen

!\ \ feas

tasc tcan

AO~A8

COLUMN ADDRESS

fewp

WB/WE

fawp

tawp

DT/OE

DSF

WIC

W/DOUT—HIGH INPEDANCE:

VALID DATAIN

VALID )
—{ DATA

trac
WRITE CYCLE STATE TABLE
STATE
CYCLE 1]2]3
Write mask Load/Use Write W/1Os to VOs t|tL J&
Use Previous Write Mask, WriteWrlOsto¥Os | L | H | X
Normal Early or Late Write Operation HlL ] x

DONT
CARE

21



ISSUE 2.0 : FEBRUARY 1992 MVM4259-10/12

Fast Page-mode Read Cycle Timing

t —
T RASP
RAS N % " N\
LY tec tasH
t

4

!

fcrp
t
taco tee cp teas
T e S

tasc toan

t R

tust | trm

DT/OE
t |f FSC
-E2Cs foen feya7
DSF
fcpa {cra
! toea] ltor toea
torr oAl oy b torr
e ! fea foez |-——Q'i¢—-" foez
t fa ta tan
BAC ErE— - )
I oataout P
W/IO gy —HIGH IMPEDANCE DATA OUT —J oataouT { A
DONT
CARE
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Fast Page-mode Write Cycle (Early Write) Timing

—_— tpasp b
RAS N ¥ - .
tcre fag e fasn
trco - tcp ' tcp teas teen
Y CAS o \ CAS y Y y Y
\_\ 'S A / \_

2]

trsc [

W/IO oyt HIGH IMPEDANCE
DONT
CARE
WRITE CYCLE STATE TABLE
STATE
CYCLE 11213
Write mask Load/Use Write W/IOs to 1Os L L [
Use Previous Write Mask, Write W/lOstoOs | L | H | X
Normal Early or Late Write Operation HlL] X
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Fast Page-mode Read-modify-write Cycle Timing

\ trase \
N tesy
RAS Jv ¢ \_
F
tan ' o t tasy
tecp cP P
t
\ tcas tcas — CAS /-
CAS \ / \
A 7

t

{rsc

CcrH ' tesc |,

2
3
j

temy

fDZ
tpzc
toea
P__tGAC_. ‘OEZ
far
WiOour EY {30 s
1 " 5
DONT
CARE
WRITE CYCLE STATE TABLE
STATE
CYCLE 1[2]3
Write mask Load/Use Write W/IOs to VOs L]L ":’,’}g&
Use Previous Write Mask, Write W/iOstoOs | L { H | X
Normal Early or Late Write Operation HlL| X
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MVM4259-10/12
RAS-only Refresh Timing
tac
T tras — )
RAS N . N\
AP
teap trec Icap
—_ 3
CAS
tasa tran

DSF

—;-HKSH IMPEDANCE

DONT
CARE
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CAS-before-RAS Refresh Timing

tap

tac

taec

feon

CAS

o]

trp

AO~A8

torr

HIGH IMPEDANCE:

wno - . .

DONT
CARE
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Hidden Refresh Cycle Timing

tac tac

Y Tras Zr__\ taas j[——)i

tap

tap

|f
CcRP tenn feon

tacp trsH

r

tasc | tcan,

COLUMN
ADDRESS

tius

tenn

toez toea | e
'OFF t CAC foa
X - P A X
wW/io — VALIO DATA OUT
7 tan A
DONT
CARE
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Load Mask Register Cycle Timing

tre

tras

tap

fcrp taco

trsy

teen

i

tasm traH

tcas

trsn tren

teen

DSF

toHr

(Early Write)
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Load Colour Register Cycle Timing

ferp

tacp

N

tap

teen

S

tasn

traH

AO~A8

WBWE

trsa

tern

tam

tom

DSF

COLOURDATA N

tonn (Delayed Write)
ftos | ton
COLOURDATA N
(Early Write)
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Block Write Cycle Timing
tac
tpas
RAS N tan / ‘\
= tap
losn
teae taco tasH fepn

tasr

AO~A8

twsn tawn

DV/OE

DSF

WO

W/O oyt HIGH INPEDANCE

DONT
CARE

BLOCK WRITE CYCLE STATE TABLE

STATE
CYCLE 1|23 4
Write Mask Load/Use Block Write L | L [YROE|DATAPIN| A1l AQ
W01 1 010
Use Previous Write Mask, Block Write Ltln | x tweroz To
- - . W03 | 1] 0
Write Mask Disabled, Block Write to all ¥/O's | H L X W4/104 1 1
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Page Mode Block Write Cycle Timing

taase

|

tag

D

P

(%)
Yl

p

L7Hs,

BLOCK WRITE CYCLE STATE TABLE

STATE
CYCLE 11213 4
Write Mask Load/Use Block Write L | L JWATE|DATAPIN] At} AO
Wilo1 | 0] 0
Use Previous Write Mask, Block Write L H W2/102 0] 1
Waio3 | 11 0
Wite Mask Disabled, Block Write o ali ¥O's| H | L | X Fwanes T3 11
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Read Transfer Cycle Timing

Note that the previous transfer must be a Write Transfer Cycle.

tac
tpas
I — —
RAS \ far / \
/ tap
tos
tcrp taco tasH teen
— Y toas )
CAS
_/ \ \( 1[ / \_
taar
tasc toan
Y !
- SAM START ADDRESS
A0~-A8 " A0-ABITAP

tre

tasp

. tSRS . t ScP t sC ‘SCP

y Y ‘
sC / \ INHIBIT RISING TRANSIENT / !—\—

— 7
tsc
SE
tsps tszs
SO )g VALID DATA iN
tsca tson
ey ey

: y
SO oyt —{ vALID DATA OUT B

DONT
CARE
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Real Time Read Transfer Cycle Timing

tan

tap

trrH

e

tre

DSF
torr
_
W/
—_
tscc
trs trso
tscp
X
s \__/ N A — \_/ L
tsc
SE
SOw HIGH IMPEDANCE
,_Isca tsca
wa tsa'l
Xy y
SO ouT )( VALID DATA OUT JP{ wuuommour)( VALID DATA OUT VALID DATA OUT j VALID DATA OUT ><

PREVIOUS ROW DATA

NEW ROW DATA—
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Split Read Transfer Cycle Timing

tac
tras
RAS / ’() tan
tesn
terp taco tasH
P / :\ \ fcas
trap tra
tasn tran fasc fean
[ SAM STARTADDRESSn
AD~AT : TAP

DSF

tesn

n +256

n n+1 n+2 253 254 255
{255) (n + 256) (n+257) . (n+258) (509) (510) (s11) )

sio 510 511 n X not)(ﬁ.LX—I 253 254 255 X
(254) @55) (n + 256) (n+257) (n +258) ) >< (509) (510) 1)

tsop
. et et —
QsF X
__________ 4 & e -
N LOWER SAM 0 ~ 255 DONT
UPPER SAM 256 ~ 511 CARE
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Pseudo Write Transfer Cycle Timing

tac
tras
t \
RAS S AR iy Z t X
RP
fesn
lerp treo tasH teen
—_ tcas y X
s _f \_) / \_
.
ap trat
tasa tran tasc tean
SAM START ADDRESS
A0-A8 A0~-A8 : TAP

WBWE

torr
—-——1 2 B
w/io HIGL: IMPEDANCE:
tsap tscc
P———.
 tsms | tscp tsc tscp
A r—
sC / !\ NHIBIT RISING TRANSIENT ’V

1
Isca H
tson !
)
y— ) :
SlOoyr  VALIDDATAOUT VALID DATA OUT HIGH IMPEDANCE—
. 1 ]
[] (]
SERIAL OUTPUT DATA +———| !——— SERIAL INPUT DATA

DONT
CARE
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Write Transfer Cycle Timing
tac
tras
b X
RAS \ tar / K
— tap
‘cgi
tcap treo trs teen J

— lcas

A/ A\ ,

lrap toa
. lasn tran lasc tean

- X

ROW SAM START ADDRESS
ADDRESS AO~AB : TAP

WB/WE

wrno = HIGH IMPEDANCE
- tsro tsce
. rSRS fxp tSC fxp
r \ o
sC / ‘\ INHIBIT RISING TRANSIENT \ / \
tsc 2

tsoH

4
SiOw )g VALID DATA IN " VALID DATA W ] D“’\*T‘;"%‘
i
1
]
[}
i
SO oyt L HIGH IMPEDANCE
ROW DATA+— > NEWROW DATA
DONT
WRITE TRANSFER STATE TABLE CARE
STATE
CYCLE 1 2
Write Transfer L L
Write Transfer H X
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Serial Data In Timing

The serial data in cycles are used to input serial data into the SAM. Before data can be written into the SAM, the
MVM4259 must be placed onto the write mode by performing awrite mode control (pseudotransfer) or any transter
write cycle. Atransferread cycle is the only cycle whichwill take the MVM4259 out of this write mode, thus disabling
the input of data. Data will be written starting at the location specified by the input address loaded on the previous
transfer cycle. While accessing data in the SAM, the state of the DT/OE is a Don't Care as long as DT/OE is held
high when RAS goes low to prevent data transters between RAM and SAM.

Serial Read Cycle Timing (SE=V,)

RAS

| Isee
tsce tscp tscp tscp tscp t
\ ‘ ‘ RN
e\
tsc t t t t
Isca , Isca tsca Isca Isca
SE tson ,| tson Ison ,l tson t

\ - N Y )
SIO )( VAUID DATA OUT VALID DATA OUT )P{ VALID DATA o&il( VALID DATA our)?( VALID DATA OUT )P( VALID DATA OUT

DONT
CARE

Serial Read Cycle Timing (SE Controlied Outputs))

SO

lsez

4 y— 4
VALID DATAOUT —HIGH IMPEDANCE~{] VALID DATAOUT K| VALID DATAOUT VALID DATA OUT

SOyt >< VALID DATA OUT

DONT
CARE
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Serial Data Out Timing

The serial data out cycle is used to output serial data out of the SAM. Before data can be read via SIO, the
MVM4259 must be placed into the read mode by performing a transfer read cycle.

Serial Write Cycle Timing (SE=V,)

RAS !
! e
Isce
Isce Iscp Isce Iscp Iscp Isce
1 ———
sc N / / / 7 b
| tee | *— A tse |"— | tse |*—] tsc —A| tsc
tspH tsoH IsoH {soH tsoH
SE
tsps Isps tsos tsps
Sio VALD VALID VALID — Y/ VALD
DATAIN DATAIN DATAIN DATAN DATAIN
DONT
CARE

;

-
VALID DATA IN

p
VALID DATA IN

VALID DATA N

SO our

HIGH IMPEDANCE

DONT
CARE
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Package Detalls Dimensions in inches(mm). Tolerance on all dimensions £.010(£0.254).

28 Pin Vertical-in-Line (VIL™) ('V*' Package)

35.6 (1.400) ., 3.00(0.118) -
1 max
__

10.16
(0.400)

ZE T 8
!_ ] L2s4(.100) | 2540100

33.20 (1.300) '

28 Pin 0.4" Dual-in-Line (DIL) ('K’ Package)

3.70 (0.148)

3.50 (0.137) min.

, | _j Irz.s«i (0.100) __|| 0.46 (0.018)
33.02 (1.300)

28 Pin Ceramic Leadless Chip Carrier (LCC) "WX' Package

10.1610.20 2.2910.25 1.9140.13 2544025
" (0.400£0.008) | (0.090+0.010)[ | (0.07510.005) (0.100£0.010)
E:: -
' _.__ (0.050)
I
18.2910.50
(0.720+0.020) -
0.6410.08
(0.025+0.003)
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Military Screening Procedure

Component Screening Flow for high reliability non compliant product in accordance with Ml

method 5004 is detailed below:

L-STD883D

MB COMPONENT SCREENING FLOW
Visual and Mechanlcal
Internal visual 2010 Condition B or manufacturers equivalent 100%
High-temperature storage 1008 Condition C (24hrs @ +150°C) 100%
Temparature cycle 1010 Condition C (10 Cycles,-657C to +1 50°C) 100%
Constant acceleration 2001 Condition E (Y, only) (30,0009) 100%
Pre-Burmn-in electrical Per applicable device specifications at T,=+25°C 100%
Bum-in Method 1015,Condition D,T,=+125°C,160hrs min 100%
Final Electrical Tests Per applicable Device Specification
Static (dc) a) @ T,=+25°C and power supply extremes 100%
b) @ temperature and power supply extremes 100%
Functional a) @ T,=+25'C and power supply extremes 100%
b) @ temperature and power supply extremes 100%
Switching {(ac) a) @ T,=+25'C and power supply extremes 100%
b) @ temperature and power supply extremes 100%
Percent Defective aliowable (PDA) Calculated at post-burn-in at T,=+25C 5%
Hermeticity 1014
Fine Condition A 100%
Gross Condition C 100%
External Visual 2009 Per vendor or customer specification 100%
Ordering Information
MVM4259VMB-10

The policy of the company is one of continuous de i presen
: s one of velopment and while the informatiol in thi i
believed to be accurate, no liability is assumed for any data contained within. Theaoor:pany re::n::sm;:a ritgah?tloefr::ice

changes without notice at any time.

Speed

Temp. range/screening

Package

Memory Type

10
12

100 ns
120 ns

Blank = Commercial Temperature

| = Industrial Temperature

M

Military Temperature

MB = Processed to MIL-STD883D
Method 5004, non compliant

V = 28 Pin 0.1" Vertical-in-Line (VIL™)

K = 28 Pin 0.4" Dual-in-Line (DIL)
WX = 28 Pad 0.4" Leadless Chip Carrier

© 1988 This design is the property of Mosaic Semiconductor, Inc.
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MVM4259 = 256K x 4 Full Featured Video RAM
(256K x 4 DRAM + 512 x 4 SAM) .
mo

aic

Mosaic
Semiconductor
Inc.

7420 Carroll Road
San Diego, CA92121
Tl (819) 271 4565
FAX: (619) 271 6058



