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256K X 4 VRAM PIN ASSIGNMENT
256K x 4 DRAM (Top View)
with 512K x 4 SAM 28-Pin DIP (C) 28-Pin SOJ (DCJ)
AVAILABLE AS MILITARY (400 MIL) 28-Pin LCC (EC)
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« DRAM: 262144 Words x 4 Bits hedu 18fAL
SAM: 512 Words x 4 Bits et 1o,
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« Dua Port Accessibility—Simultaneous and Asynchronous Access
From thg DRAM and SAM Ports 28-Pin ZIP (C2)
« Bidirectional-Data-Transfer Function Between the DRAM and the T
Serial-DataRegister posp3 20 Doz
« 4 x 4 Block-Write Feature for Fast Area Fill Operations; As Many SDQ2 %? gE SD03
as Four Memory Address L ocations Written per Cycle From an SD\SE Fo SE SCD .
On-Chip Color Register TRG\ %E o0 DQQO
« Write-Per-Bit Feature for Selective Write to Each RAM 1/0; Two o h s ugwn
Write-Per-Bit Modes to Simplify System Design A8 %g e e
* Enhanced Page-Mode Operation for Faster Access veha ggE e
* CAS-Before-RAS (CBR) and Hidden Refresh Modes A3 2 2aln2
« All Inputs/Outputs and Clocks Are TTL Compatible Q’; % 27 ggE g‘is\
« Long Refresh Period: Every 8 ms (Max)
« Up to 33-MHz Uninterrupted Serial-Data Streams
. B’S-tState Serial 1/0sAllow Easy Multiplexing of Video-Data 28-Pin FP (F)
reams
« 512 Selectable Seria -Register Starting saéi% ; gg %\sﬁoa
Yol o A L - ) D02 3
Split Serial-DataRegister for Simplified Real-Time Register Reload TR\IOQE\|: 3 gg :lgg\oa
[ofo) N — P2 —
OPTIONS MARKING o —| 2 ——Joos
* Timing N =1 | —T
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» Package(s) MT Prefix  SMJPrefix Veel————14 1Bf—a7
Ceramic SOJ DCJ
Ceramic DIP (400 mil) C JDM ey | DESCRIPTION
CeramicLCC EC HMM A0 - A8 AO-A8 _ |Address Inputs
Ceramic Flat Pack F o CAS\ CAS\ Column Enable
. DQO-DQ3 | DQ1-DQ4 |DRAM Data In-Out/Write-Mask Bit
Ceramic ZIP Cz SVM SE\ SE\ Serial Enable
CeramicLCC - HIM RAS\ RAS\ Row Enable
SC SC Serial Data Clock
SDQO - SDQ3| SDQ1 - SDQ4 [Serial Data In-Out
TRG\ TR\/OE\ |Transfer Register/Q Output Enable
. . W\ ME\ /WE\ |Write-Mask Select/Write Enable
For more products and information DSF DSF___|Special Function Select
.. . QSF QSF Split-Register Activity Status
please visit our web site at Vee Ve |5V Supply
H H Vss Vss Ground
www.au Stl nsemicon d u CtO r.com Ground (Important: Not Connected to
GND NC internal Vss, Pin should be left open or
tied to ground.
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DESCRIPTION

The SMJM4C251B/MT42C4256 multiport video RAM isa
high-speed, dual-ported memory device. It consists of a
dynamic random-access memory (DRAM) organized as 262144
words of 4 bits each interfaced to aserial-dataregister or serial-
access memory (SAM) organized as512 words of 4 bits each.
The SMJ44C251B/MT42C4256 supports three types of
operation: random accessto and from the DRAM, serial access
to and from the serial register, and bidirectional transfer of data
between any row in the DRAM and the serial register. Except
during transfer operations, the SM J44C251B/M T42C4256 can
be accessed simultaneously and asynchronously from the
DRAM and SAM ports.

During atransfer operation, the 512 columns of the DRAM
are connected to the 512 positions in the serial data register.
The 512 x 4-bit serial-data register can be loaded from the
memory row (transfer read), or the contents of the 512 x 4-bit
serial-data register can be written to the memory row (transfer
write).

The SMJMAC251B/MT42C4256 is equipped with severa
features designed to provide higher system-level bandwidth
and to simplify designintegration on boththe DRAM and SAM
ports. On the DRAM port, greater pixel draw rates can be
achieved by the device's 4 x 4 block-write mode. The block-
write mode alowsfour bits of data (present in an on-chip color-
dataregister) to be written to any combination of four adjacent
column-address locations. As many as 16 bits of data can be
written to memory during each CAS cycle time. Also on the
DRAM port, awrite mask or awrite-per-bit feature allows mask-
ing any combination of the four input/outputs on any write
cycle. The persistent write-per-bit feature uses amask register
that, once loaded, can be used on subsequent write cycles. The
mask register eliminates having to provide mask data on every
mask-writecycle.

The SMJ44C251B/MT42C4256 offers a split-register
transfer read (DRAM to SAM) featurefor the serid tester (SAM
port). This feature enables real-time register reload
implementation for truly continuous serial data streamswithout
critical timing requirements. Theregister isdivided into ahigh

half and alow half. While one half isbeing read out of the SAM
port, the other half can be loaded from the memory array. For
applicationsnot requiring real-timeregister reload (for example,
reloads done during CRT retrace periods), the single-register
mode of operation isretained to simplify design. The SAM can
also be configured ininput mode, accepting serial datafroman
externa device. Once the seria register within the SAM is
loaded, its contents can be transferred to the corresponding
column positions in any row in memory in a single memory
cycle.

The SAM port isdesigned for maximum performance. Data
can be input to or accessed from the SAM at serial rates up to
33 MHz. During the split-register mode of operation, internal
circuitry detectswhen thelast bit position is accessed from the
active half of the register and immediately transfers control to
the opposite half. A separate output, QSF, is included to
indicate which half of the serial register is active at any given
timein the split-register mode.

All inputs, outputs, and clock signalson the SMJ44C251B/
MT42C4256 are compatiblewith Series54 TTL devices. All ad-
dress lines and data-in lines are latched on-chip to simplify
system design. All data-out linesare unlatched to allow greater
system flexibility.

Enhanced page-mode operation allows faster memory
access by keeping the same row address while selecting
random column addresses. The time for row-address setup,
row-address hold, and address multiplex is eliminated, and a
memory cycle time reduction of up to 3x can be achieved,
compared to minimum RAS cycletimes. The maximum number
of columnsthat can be accessed i s determined by the maximum
RAS low time and page-mode cycle time used. The
SMJA4C251B/MT42C4256 alows afull page (512 cycles) of
information to be accessed in read, write, or read-modify-write
mode during asingle RAS-low period using relatively conser-
vative page-mode cycletimes.

The SMM4C251B/MT42C4256 employs state-of-the-art
technology for very high performance combined withimproved
reliability.

SMJ44C251B/MT42CA4256
Rev. 0.1 12/03

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.



Austin Semiconductor, Inc.

VRAM
SMJ44C251B
MT42C4256

FUNCTIONAL BLOCK DIAGRAM
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RAS\ FALL IS:LSIE ADDRESS DQO - DQ3
FUNCTION S1TYPES
cAs\| TRG\| wi! | DSF | sE\ | DSF | RAS\ | cAs\ | RAS\ CC\?\
CBR Refresh L X X X X X X X X X
Register-to-memory transfer Row Tap
(transfer write) H L L X L X Addr Point X X
Alternate transfer write Row Tap
(independent of SE\) H L L H X X Addr Point X X T
Serial-write-mode enable Refresh| Tap
(pseudo-transfer write) H L L L H X Addr Point X X T
Memory-to-register transfer Row Tap
(transfer read) H L H L X X Addr Point X X T
Split-register-transfer read Row Tap
(must reload tap) H L H H X X Addr Point X X T
Load and use write mask, H L L L X L Row Col DQ | Valid R
Write data to DRAM Addr Addr Mask | Data
Load and use write mask, H H L L X H Row | Blk Addr | DQ Col R
Block write to DRAM Addr A2-A8 | Mask | Mask
Persistent write-per-bit, Row Col Valid
Write data to DRAM H H L H X L Addr Addr X Data R
Persistent write-per-bit, Row | Blk Addr Col
Block write to DRAM H H L H X H Addr A2-A8 X Mask R
Normal DRAM read/write Row Col Valid
(nonmasked) H H H L X L Addr Addr X Data R
Block write to DRAM Row | Blk Addr Col
(nonmasked) H H H L X H Addr A2-A8 X Mask R
. Refresh DQ
Load write mask H H H H X L Addr X X Mask R
. Refresh Color
Load color register H H H H X H Addr X X Data R
NOTES:
1. In persistent write-per-bit function, W\ must be high during the refresh cycle.
2. DQO - DQ3 are latched on the later of W\ or CAS\ faling edge. Col Mask = H: Write to address/column location enabled.
DQ Mask = H: Write to 1/0 enabled.
3. R = random access operation, T = transfer operation.
LEGEND
H =HIGH
L =LOW
X = Don't Care
SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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DETAILED SIGNAL DESCRIPTION VS. OPERATIONAL MODE

PIN DRAM TRANSFER SAM

AO - A8 Row, column address Row, tap address
CAS\ Column enable, output enable Tap-address strobe
DQi DRAM data /O, write mask bits

Block-write enable Split-register enable
DSF Persistent write-per-bit enable P g .

. Alternative write-transfer enable

Color-register load enable
RAS\ Row enable Row enable
SE\ Serial-in mode enable Serial enable
SC Serial clock
SDQ Serial-data I/O
TRG\ Q output enable Transfer enable
WA Write enable, write-per-bit select Transfer-write enable

Split register

QSF Active status
NC/GND Make no external connection or tie

1o system Vss
Vce 5V supply (typical)
Vss Device ground
OPERATION ROW-ADDRESS STROBE (RAS\)

Depending on the type of operation chosen, the signals of
the SMJA4C251B/M T42C4256 perform different functions. The
“Detailed Signal Description vs. Operational Mode” table
summarizesthe signal descriptions and the operational modes
they control.

The SMJ44C251B/MT42C4256 has three kinds of
operations: random-access operations typical of a DRAM,
transfer operationsfrom memory arraysto the SAM, and serial-
access operations through the SAM port. The signals used to
control these operations are described here, followed by
discussions of the operations themselves.

ADDRESS (A0-A8)

For DRAM operation, 18 address bits are required to
decode one of the 262144 storage cell locations. Nine row-
address bits are set up on A0-A8 and latched onto the chip on
the falling edge of RAS\. Nine column-address bits are set up
on AO-A8 and latched onto the chip on the falling edge of
CAS\. All addresses must be stable on or before the falling
edges of RAS\ and CAS\.

During the transfer operation, the states of AO-A8 are
latched on the falling edge of RAS\ to select one of the 512
rowswhere the transfer occurs. To select one of 512 tap points
(starting positions) for the serial-data input or output, the
appropriate 9-bit column address (A0-A8) must bevalid when
CAS\fdlls.

RAS\issimilar to achip enable because all DRAM cycles
and transfer cycles are initiated by the falling edge of RAS\.
RAS\ is acontrol input that latches the states of row address,
WA, TRG\, SE\, CAS\, and DSF onto the chiptoinvoke DRAM
and transfer functions.

COLUMN-ADDRESS STROBE (CAS))

CAS\ is acontrol input that latches the states of column
address and DSF to control DRAM and transfer functions.
When CAS\ is brought low during a transfer cycle, it latches
the new tap point for the serial-datainput or output. CAS\ also
acts as an output enable for the DRAM outputs DQO-DQ3.

OUTPUT ENABLE/TRANSFER SELECT (TRG))

TRG\ selects either DRAM or transfer operation as RAS\
fals. For DRAM operation, TRG\ must be held high as RAS\
falls. During DRAM operation, TRG\ functions as an output
enable for the DRAM outputs DQO-DQ3. For transfer
operation, TRG\ must be brought low before RAS\ falls.

WRITE-MASK SELECT, WRITE ENABLE (W\)

In DRAM operation, W\ enables data to be written to the
DRAM. W\ isalso used to select the DRAM write-per-bit mode.
Holding W\ low on thefalling edge of RAS\ invokesthewrite-
per-bit operation. The SMJA4C251B/M T42C4256 supportsboth
the normal write-per-bit mode and the persistent write-per-bit
mode.

CONTINUED

SMJ44C251B/MT42CA4256
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WRITE-MASK SELECT, WRITE ENABLE (W\)
(continued)

For transfer operation, W\ selects either a read-transfer
operation (DRAM to SAM) or awrite-transfer operation (SAM
to DRAM). During atransfer cycle, if W is high when RAS\
fals, aread transfer occurs; if Wislow, awritetransfer occurs.

SPECIAL FUNCTION SELECT (DSF)

DSFislatched onthefaling edge of RAS\or CAS\, similar
to an address. DSF determineswhich of thefollowing functions
areinvoked on aparticular cycle:

« Persistent write-per-bit

« Block write

« Split-register transfer read

» Mask-register load for the persistent write-per-bit mode

« Color-register load for the block-write mode

DRAM DATA I/O, WRITE-MASK DATA (DQ0-DQ3)

DRAM dataiswritten viaDQ terminals during awrite or
read-modify-writecycle. Inan early-write cycle, W\ isbrought
low prior to CAS\ and the datais strobed in by CAS\ with data
setup and hold times referenced to this signal. In a delayed-
write or read-modify-write cycle, W\ isbrought low after CAS\
and the datais strobed in by W\ with data setup and hold times
referenced to this signal.

The 3-state DQ output buffers provide direct TTL
compatibility (no pullup resistors) with afanout of two Series 54
TTL loads. Dataout isthe same polarity asdatain. The outputs
arein the high-impedance (floating) state aslong as CAS\ and
TRG\ are held high. Data does not appear at the outputs until
both CAS\ and TRG\ are brought low. Once the outputs are
valid, they remainvalid while CAS\and TRG\ arelow. CAS\ or
TRG\ going high returns the outputs to the high-impedance
state. In aregister-transfer operation, the DQ outputsremainin
the high-impedance state for the entire cycle.

The write-per-bit mask is latched into the device via the
random DQ terminals by the falling edge of RAS\. This mask
selectswhich of the four random I/Os are written.

SERIAL DATA I/O (SDQ0-SDQ3)

Serial inputs and serial outputs share common /O
terminals. Serial-input or serial-output mode is determined by
the previoustransfer cycle. If the previoustransfer cyclewasa
read transfer, the dataregister isin serial-output mode. Whilein

seria-output mode, data in SAM is accessed from the least
significant bit to the most significant bit. The data registers
operate modulo 512; so after bit 511 isaccessed, the next bitsto
beaccessed are 00, 01, 02, etc. If the previoustransfer cyclewas
either awritetransfer or apseudo transfer, the dataregisterisin
seria-input mode and signal data can be input to the register.

SERIAL CLOCK (SC)

Serial datais accessed in or out of the data register on the
rising edge of SC. The SMJ44C251B/MT42C4256 isdesigned
to work with a wide range of clock-duty cycles to simplify
system design. There is no refresh requirement because the
data registers that comprise the SAM are static. Thereis also
no minimum SC clock operating frequency.

SERIAL ENABLE (SEY)

During serial-access operations SE\ is used as an enable/
disable for SDQ in both the input and output modes. If SE\ is
held as RAS\ fals during a write-transfer cycle, a pseudo-
transfer write occurs. There is no actual transfer, but the data
register switches from the output mode to the input mode.

NO CONNECT/GROUND (NC/GND)

NC/GND isreserved for the manufacturer’ stest operation.
It is an input and should be tied to system ground or left
floating for proper device operation.

SPECIAL FUNCTION OUTPUT (QSF)

During split-register operation the QSF output indicates
which half of the SAM isbeing accessed. When QSFislow, the
serial-address pointer is accessing the lower (least significant)
256 bits of SAM. When QSF ishigh, the serial-address pointer
isaccessing the higher (most significant) 256 bitsof SAM. QSF
changes state upon crossing the boundary between the two
SAM halvesin the split-register mode.

During normal transfer operations QSF changes state upon
completing atransfer cycle. This state is determined
by the tap point being loaded during the transfer cycle.

POWER UP

To achieve proper device operation, an initial pause of
200ms is required after power-up, followed by a minimum of
eight RAS\ cycles or eight CBR cycles, a memory-to-register
transfer cycle, and two SC cycles.

SMJ44C251B/MT42CA4256
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RANDOM-ACCESS-OPERATION FUNCTIONS

RAS\ FALL IS:LSC ADDRESS DQO - DQ3
FUNCTION 2
cas\ | TRG\| wy! | DSF | sE\ | DSF | RAS\ | cAs\ | RAS CCVS\\
CBR Refresh L X X X X X X X X X
Load and use write mask, H H L X L Row Col DQ | Valid
Write data to DRAM Addr Addr Mask | Data
Load and use write mask, H H L L X H Row | BIk Addr | DQ Col
Block write to DRAM Addr A2-A8 | Mask | Mask
Persistent write-per-bit, Row Col Valid
Write data to DRAM H H L H X L Addr Addr X Data
Persistent write-per-bit, Row | Blk Addr Col
Block write to DRAM H H L H X H Addr A2-A8 X Mask
Normal DRAM read/write Row Col Valid
(nonmasked) H H H L X L Addr Addr X Data
Block write to DRAM Row | Blk Addr Col
(nonmasked) H H H L X H Addr A2-A8 X Mask
. Refresh DQ
Load write mask H H H H X L Addr X X Mask
. Refresh Color
Load color register H H H H X H Addr X X Data
NOTES:

1. In persistent write-per-bit function, W must be high during the refresh cycle.
2. DQO-DQ3 are latched on the later of W or CAS falling edge. Col Mask = H: Write to address/column location enabled.

DQ Mask = H: Write to I/O enabled

LEGEND:

H = High

L =Low

X = Don't care

RANDOM-ACCESS OPERATION

The random-access operation functions are summarizedin
the* Random-A ccess-Operation Function” table and described
in the following sections.

ENHANCED PAGE-MODE

Enhanced page-mode operation allows faster memory
access by keeping the same row address while selecting
random column addresses. This mode eliminates the time
required for row address setup-and-hold and address
multiplex. Themaximum RAS\ low timeand the CAS\ pagecycle
time used determine the number of columns that can be
accessed.

Unlike conventional page-mode operation, the enhanced
page mode allowsthe SMJ4C251B/MT42C4256 to operateat a
higher data bandwidth. Data retrieval begins as soon as the
column addressisvalid rather than when CA S\ transitionslow.
A valid column address can be presented immediately after

row-address hold time has been satisfied, usually well in ad-
vance of the falling edge of CAS\. In this case, data can be

obtained after t, ., max (accesstimefrom CASlow), ifta(CA) max

(access time from column address) has been satisfied.

REFRESH

There are three types of refresh available on the
SMHAAC251B/MT42C4256: RAS\-only refresh, CBR refresh, and
hidden refresh.

RAS\-ONLY REFRESH
A refresh operation must be performed to each row at least
once every 8 ms to retain data. Unless CAS\ is applied, the
output buffers are in the high-impedance state, so the RAS\-
only refresh sequence avoids any output during refresh. Exter-
nally generated addresses must be supplied during RAS-only
refresh. Strobing each of the 512 row addresseswith RAS causes
(continued)

SMJ44C251B/MT42CA4256
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RAS\-ONLY REFRESH (continued)
all bits in each row to be refreshed. CAS\ can remain high
(inactive) for this refresh sequence to conserve power.

CAS\-BEFORE-RAS\ (CBR) REFRESH

CBR refreshisaccomplished by bringing CAS\ low earlier
than RAS\. Theexternal row addressisignored and therefresh
row address is generated internally when using CBR refresh.
Other cycles can be performed in between CBR cycleswithout
disturbing the internal address generation.

HIDDEN REFRESH

A hidden refreshisaccomplished by holding CAS\low in
the DRAM-read cycle and cycling RAS\. The output data of
the DRAM-read cycleremainsvalid whilethe refreshisbeing
carried out. Likethe CBR refresh, the refreshed row addresses
are generated internally during the hidden refresh.

WRITE-PER-BIT

The write-per-bit feature allows masking of any
combination of thefour DQson any writecycle (seeFigure 1).
The write-per-bit operation is invoked only when WA is held
low onthefalling edge of RAS\. If W\isheld high onthefalling
edge of RAS\, write-per-bit is not enabled and the write
operation is performed to all four DQs. The SMJ44C251B/
MT42C4256 offerstwo write-per-bit modes: the nonpersi stent
write-per-bit mode and the persistent write-per-bit mode.

NONPERSISTENT WRITE-PER-BIT

When DSF islow on the falling edge of RAS\, the write
mask isrel oaded. A 4-bit code (the write-per-bit mask) isinput
to the device viathe random DQ terminals and latched on the
falling edge of RAS\. The write-per-bit mask sel ects which of
thefour random I/Os arewritten and which are not. After RAS\
has|atched the on-chip write-per-bit mask, input dataisdriven
ontothe DQ terminalsand islatched onthelater falling edge of
CAS\ or W\. When adatalow isstrobedinto aparticular /O on
thefaling edge of RAS\, datais not written to that 1/0. When
adatahighisstrobed into aparticular 1/0 on thefalling edge of
RAS\, dataiswritten to that 1/0O.

PERSISTENT WRITE-PER-BIT

When DSF ishigh on the falling edge of RAS\, the write-
per-bit mask is not reloaded: it retains the value stored during
the last write-per-bit mask reload. This mode of operation is
known as persi stent write-per-bit becausethe write-per-bit mask
ispersistent over an arbitrary number of writecycles. Thewrite-
per-bit mask rel oad can be done during the nonpersistent write-
per-bit cycle or by the mask-register-load cycle.

BLOCK WRITE

The block-write mode allows data (present in an on-chip
color register) to be written into four consecutive
column-address|ocations. The 4-bit color register isloaded by
the color-register-load cycle. Both write-per-bit modes can be
applied in the block-write cycle. The block-write mode also
offersthe4 x 4 column-mask capability.

LOAD COLOR REGISTER

The load-color-register cycle is performed using normal
DRAM write-cycletiming except that DSF is held high on the
falling edges of RAS\ and CAS\. A 4-hit code is input to the
color register viathe random 1/O terminals and latched on the
later of thefalling edge of CAS\ or W\. After thecolor registeris
loaded, it retains data until power islost or until another load-
color-register cycleisexecuted.

BLOCK WRITE CYCLE

After the color register isloaded, the block-write cycle can
begin asanormal DRAM write cyclewith DSF held high onthe
falling edge of CAS\ (seeFigures 2, 3, and 4). When the block-
writecycleisinvoked, each databit inthe 4-bit color register is
written to selected bits of the four adjacent columns of the
corresponding random 1/O.

During block-write cycles, only the seven most significant
column addresses (A2—A8) are latched on the falling edge of
CAS\. Thetwo least significant addresses (AO-A1) arereplaced
by four DQ bits (DQO-DQ3), which arealso latched on thelater
of thefalling edge of CAS\ or W\. Thesefour bitsareused asa
column mask, and they indicate which of the four
column-address|ocations addressed by A2—-A8 are written with
the contents of the color register during the block-write cycle.
DQO enables awrite to column-addressA1 =0 (low), AO=0
(low); DQ1 enables a write to column-address A1 = 0 (low),
A0 =1 (high); DQ2 enables awriteto column-addressAl1 =1
(high), AO=0 (low); DQ3 enablesawriteto column-addressA1
=1 (high),A0=1(high). A highlogiclevel enablesawrite, and
alow logiclevel disablesthewrite. A maximum of 16 bits(4 x 4)
can bewrittento memory during each CAS\ cyclein the block-
writemode.

SMJ44C251B/MT42CA4256
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FIGURE 1: EXAMPLE OF WRITE-PER-BIT OPERATIONS

| Nonpersistant Write-Per-Bit | Write-Mask-Register Load Persistent Write-Per-Bit

OOOOONOOOONOOOCOOOO0O00
OOAENBOOBBOCEIKY

OO0
LOBOOEO

T
OOSSSOAEOOEEEENY

| DQ Mask Write Data | DQ Mask | Write Data |

DQ Mask = H: Writeto |/O enable
=L: Writeto 1/O disable

FIGURE 2: EXAMPLE BLOCK-WRITE DIAGRAM OPERATIONS

| | I I !

1 Load-Color-Register Cycle | Block-Write Cycle* | Block-Write Cycle* | Block-Write Cycle* |
{no DQ mask) (oad and use DQ mask) {use previously

I [ I loaded DQ mask)

RAS\| | | | |

CAS\| . I I I l

R KRR
RLAIRIAAELENY

IR
EOSEEAEBN

R IRTRR)
SN

R XRIRD
BOSBBKY

S W S R v— S E— - -
DQO-DQ3 KXXXXLAKXD QRRRAAULRAXALXLXKD QRS QKRN

m = Don't Care
NOTES:

* W\ must be low during the block-write cycle.
DQO0-DQ3 are latched on the later of W\ or CAS\ falling edge except in block 6 (see legend).

LEGEND:

1. Refresh address

2. Row address

3. Block address (A2 —A8)
4. Color-register data

5. Column-mask data

6. DQ-mask data. DQO-DQ3 are latched on the falling edge of RAS\.

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 0.1 12703 9
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FIGURE 3: BLOCK-WRITE CIRCUIT BLOCK DIAGRAM

Austin Semiconductor, Inc.

N N +1 N+ 2 N+3
103 || || Block-Write
Enable
1102
H A2-A8 A0-A1
Load Write Vot Y \ Y
Mask 100 1 — — 4-0f-512 ' 1-of-4
l Decode Decode
Write-Mask |:| Write < P MUX
Register Select | <49 < DQo
DQ
Write " o -
Load | Write |11
Color > = « . Y Enable i Select |-¢¢ MUX | ¢ pa1
Register
9 Dla:a :II Write | | MUX
olor MUX [ Select |«® — DQ2
Register T e
= rite < '
Block-Write ’]F Select | MUX paQ3
Enable —& L4

FIGURE 4: EXAMPLE OF BLOCK WRITE OPERATION WITH DQ

MASK AND ADDRESS MASK
DQ MASK Ca‘;‘;ﬂ" R%Eiﬁn
DQo 1 0 0
DQ1 1 1 0 Block Write
Da2 0 1 r :>
DQ3 1 y 1

COLUMN1 | COLUMN 2 | COLUMN 3 | COLUMN 4
DQO Masked 0 0 0
DQ1 Masked 0 0 0
DQ2 Masked Masked Masked Masked
DQ3 Masked 1 1 1

SMJ44C251B/MT42CA4256

Rev. 0.1 12/03
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Austin Semiconductor, Inc. MT42C4256
TRANSFER OPERATION » Memory-to-register transfer (pseudo-transfer write).
Transfer operations between the memory arrays (DRAM) Switches serial port from serial-out modeto serial-in
and the dataregisters (SAM) areinvoked by bringing TRG\ low mode. No actual datatransfer takes place between the
before RAS\ falls. The states of W\, SE\, and DSF, which are DRAM and the SAM.
alsolatched onthefalling edgeof RAS), determinewhich transfer * Memory-to-register transfer (normal-read transfer,
operation isinvoked. Figure 5 shows an overview of dataflow transfer entire contents of DRAM row to SAM)
between the random and the serial interfaces. « Split-register-read transfer (dividesthe SAM into alow
As shown in the “ Transfer-Operation Functions” table, and ahigh haf. Only one half istransferred to the
the SMJ44C251B/M T42C4256 supports five basic modes of SAM whilethe other half isread from the serial 1/O port.)

transfer operation:

« Register-to-memory transfer (normal writetransfer,
SAM to DRAM)

« Alternate-write transfer (independent of the state of
SE)

FIGURE 5: BLOCK DIAGRAM SHOWING ONE RANDOM AND ONE
SERIAL-I/O INTERFACE

Random-Access Port

Col Col Col Col
0 255 256 511
Row
0
4
Memory Array gyt DQO-DQ3
262 144 Bits
Row | ~
511
A A
TRG\ —» v 256 v 256
A8 > Transfer- - Transfer- R Transfer-
DSF —»{ Control »| Pass > Pass
R Logic Gate Gate
Wi A A
SE\—> y 256 \ 256
256-Bit Data Register I 256-Bit Data Register I
A A
SC—»] Serial
AQ—-AS =mmemmpad Counter

AB

4
SDQO-SDQ3 =tmylcps +

IxoY

SE\™ ™ serial-
TRG\—» o
Control
WA—™
SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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TRANSFER-OPERATION FUNCTIONS

RAS\ FALL I(Z:AALSC ADDRESS DQO - DQ3

FUNCTION
cAS\ | TRG\ | W\ | DSF | sB\ | DSF | RAS\ | cAs\ | RAS\ CVAV\S\

Register-to-memory transfer Row Tap
(normal write transfer) H L L L X Addr Point X X
Alternate-write transfer Row Tap
(independent of SE\) H L L X X Addr Point X X
Serial-write-mode enable Refresh | Tap
(pseudo-transfer write) H L L H X Addr Point X X
Memory-to-register transfer Row Tap
(normal read transfer) H L H X X Addr Point X X
Split-register-read transfer Row Tap
(must reload tap) H L H X X Addr Point X X
LEGEND:
H = High
L =Low
X = Don't Care

WRITE TRANSFER

All write-transfer cycles (except the pseudo writetransfer)
transfer the entire content of SAM to the selected row in the
DRAM. Toinvoke awrite-transfer cycle, W\ must below when
RAS\ falls. There are three possible write-transfer operations:
normal-writetransfer, alternate-writetransfer, and pseudo-write
transfer. All write-transfer cycles switch the serial port to the
seria-in mode.

NORMAL-WRITE TRANSFER

(SAM-to-DRAM transfer)

A normal-write transfer cycle loads the contents of the
serial-dataregister to asdlected row inthememory array. TRG\,
W\, and SE\ are brought low and latched at the falling edge of
RAS\. Nine row-address bits (AO-A8) are also latched at the
falling edge of RAS\ to select one of the 512 rows available as
the destination of the data transfer. The nine column-address
bits (AO-A8) are latched at the falling edge of CAS\ to select
one of the 512 tap pointsin SAM that are availablefor the next
seria input.

During a write-transfer operation before RAS\ falls, the
serial-input operation must be suspended after a minimum
delay of t d(SCRL) but can be resumed after a minimum delay of

td(RHSC) after RAS goes high (see Figure 6).

ALTERNATE-WRITE TRANSFER

(refer to Figure 30)

When DSF is brought high and latched at the falling edge
of RAS\inthe normal-write-transfer cycle, the alternate-write
transfer occurs.

PSEUDO-WRITE TRANSFER

(write-mode control) (refer to Figure 28)

To invoke the pseudo-write transfer (write-mode control
cycle), SE\ is brought high and latched at the falling edge of
RAS\. The pseudo-write transfer does not actually invoke any
data transfer but switches the mode of the serial port from the
serial-out (read) modeto the seria-in (write) mode.

Before serial datacan be clocked into the seria port viathe
SDQ terminals and the SC input, the SDQ terminals must be
switched into input mode. Because the transfer does not occur
during the pseudo-transfer write, the row address (A0-A8) is
inthe don’t care state and the column address (AO-A8), which
islatched onthefalling edge of CAS\, selects one of the 512 tap
pointsin the SAM that are available for the next serial input.

READ TRANSFER

(DRAM-to-SAM transfer) (refer to Figure 7)

During aread-transfer cycle, datafrom the selected row in
DRAM is transferred to SAM. There are two read-transfer
operations: normal-read transfer and split-register-read
transfer.

NORMAL-READ TRANSFER

(refer to Figure 7)

The normal-read-transfer operation loads data from a
selected row in DRAM into SAM. TRG\ is brought low and
latched at the falling edge of RAS\. Nine row-address bits
(AO-A8) are also latched at the falling edge of RAS\ to select
one of the 512 rows available for transfer. The nine column-

(continued)

SMJ44C251B/MT42CA4256
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NORMAL-READ TRANSFER

(refer to Figure 7)

addresshits (AO-AB8) arelatched at thefalling edge of CAS\ to
select one of the SAM’s 512 available tap points where the
seria dataisread out.

A normal-read transfer can be performed in three ways:
early-load read transfer, real-time or midline-load read transfer,
and late-load read transfer. Each of these offerstheflexibility of
controlling the TRG\ trailing edge in the read-transfer cycle
(seeFigure7).

FIGURE 6: NORMAL-WRITE-TRANSFER-CYCLE TIMING
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4
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I
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R RRRRR

(RRRRRBED

V‘V"VVVV’V'VVV N \/

CRRLRRLLLLLARRLLLLLARKRLLS

(BRI

QB

\/ V’V’V’V NN \/ V’V V’V‘V‘V
oo uistedednsos

r————ﬂ——— td(SCRL)

|
td(RHSC) | 1€

RV MIIRNNNRRRRN

/N

FIGURE 7: NORMAL-READ-TRAN

| Early-Load Read Transfer !

Real-Time-Reload Read Transfer

SFER TIMINGS

| Late-L.oad Read Transfer |

/1N

EE T O Eeree:
ORESRAEEEEEEN
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XY
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| Row Tap Point i Row Tap Point I Row Tap Point |
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SPLIT-REGISTER-READ TRANSFER

In split-register-read-transfer operation, the serial-data
register is split into halves. The low half contains bits 0-255,
and the high half contains 256-511. While one half is being
read out of the SAM port, the other half can beloaded from the
memory array.

To invoke a split-register read-transfer cycle, DSF is
brought high, TRG\ is brought low, and both are latched at the
falling edge of RAS\. Nine row-address bits (A0-A8) are al'so
latched at thefalling edge of RAS\ to select one of the 512 rows
available for the transfer. The nine column-address bits
(AO-AB8) arelatched at thefalling edge of CAS\, where address
bitsAO0—A7 select one of the 255 tap pointsin the specified hal f
of SAM and address bit A8 selects which half is to be
transferred. If A8isalogiclow, thelow half istransferred. If A8
isalogic high, the high half istransferred. SAM locations 255
and 511 cannot be used as tap points.

A normal-read transfer must precede the split-register-read
transfer to ensure proper operation. After the normal-read-
transfer cycle, the first split-register read transfer can follow
immediately without any minimum SC requirement. However,
thereisaminimum requirement of arising edge of SC between
split-register read-transfer cycles.

QSF indicates which half of the SAM is being accessed
during serial-access operation. When QSF is low, the serial-
address pointer is accessing the lower (least significant) 256
bits of the SAM. When QSF is high, the pointer is accessing
the higher (most significant) 256 bits of the SAM. QSF changes
state upon completing a normal-read-transfer cycle. The tap
point loaded during the current transfer cycle determines the
state of QSF. In split-register read-transfer mode, QSF changes
state when a boundary between the two register halves is
reached (see Figure 8 and Figure 9).

FIGURE 8: EXAMPLE OF A SPLIT-REGISTER READ-TRANSFER
CYCLEAFTERANORMAL READ-TRANSFER CYCLE

Read Transfér
With Tap Point N

RAS\

Split-Register
Read Transfer

CAS\

\I..__/

/"

| |
|

DSF L /\
I |
| |

sc | | / tap \L

i h______._,'_ td(GHQSF) Point N
(¢ td(CLQSF) —¥

QsF X
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FIGURE 9: ASPLIT-REGISTER READ-TRANSFER CYCLEAFTERA

SPLIT-REGISTER READ-TRANSFER CYCLE

Split-Register

Read Transfer Split-Register
With Tap Point N Read Transfer
RS\ TN\ A4 N _L_ S
| |
L 1
CAS\ \ 4 i \ /
| |
TRG\ \ / i \ i /
I
psF /T \ ! /I \
i [PE——
td(RHMS) _k_,} I d(MSRL)
sc ' 255 Tap
or 511 Point N
|
h———-{—— ta(SCQSF)
QSF ){

SERIAL-ACCESS OPERATION

The seria-read and serid-write operations can be performed
through the SAM port simultaneously and asynchronously
with DRAM operations except during transfer operations. The
preceding transfer operation determines the input or output
state of the SAM port. If the preceding transfer operation is a
read-transfer operation, the SAM port isin the output mode. If

the preceding transfer operation is a write- or pseudo-write-
transfer operation, the SAM port isin the input mode.

Serial datacan beread out of or writteninto SAM by clock-
ing SC starting at the tap point |oaded by the preceding transfer
cycle, proceeding sequentialy to the most significant bit (bit
511), then wrapping around to the least
significant bit (bit 0) (see Figure 10).

FIGURE 10: SERIAL POINTER DIRECTION FOR SERIAL READ/WRITE

l_.| 0| 1| 2] eeooee | Tap|—poeee | 510] 511]
|

For split-register read-transfer operation, serial data.can beread
out from the active half of SAM by clocking SC starting at the
tap point loaded by the preceding split-register-transfer cycle,
then proceeding sequentially to the most significant bit of the
half, bit 255 or bit 511. If thereisasplit-register-read transfer to

the inactive half during this period, the serial pointer points
next to the tap-point location loaded by that split register (see
Figure11, Casel). If thereisno split-register read transfer tothe
inactive half during this period, the serial pointer points next to
bit 256 or bit O, respectively (see Figure 11, Casell).

FIGURE 11: SERIAL POINTER FOR SPLIT-REGISTER READ

Casel

|
| 0 Jeee] Tap| oewee | 254 255

~ | 256 |eee] Tap| eeees | 510 ] 511 |

Casell

I oloo.!Taplo.oooIZ“lzssl

| 256 [eeel Tap [ «evee | 510 511}
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ABSOLUTE MAXIMUM RATINGS*

Supply voltagerange, V _ t. ..., -1Vtorv
Voltagerangeon any Pint........ccvceeverseeereseeesensssssesssesees -1IVto7v
Short-CirCUit OUEPUL CUMTENL.........cvreeeeeeeereeseseessesessesesseseseesnenas 50mA
R O VTS 0 (155 o (] o 1 1w
Operating free-air temperaturerange, T ,.......c.oc........ -55°Ct0125°C
Storagetemperaurerange, Tq .. rrreeisesisnnen, -65°Cto150°C

NOTE: 1. All voltage values are with respect to Vss.

* Stresses greater than those listed under " Absolute Maximum
Ratings' may cause permanent damage to the device. Thisis
a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operation section of thisspecificationisnot implied. Exposure
to absolute maximum rating conditions for extended periods
may affect reliability.

RECOMMENDED OPERATING CONDITIONS

SYM PARAMETER MIN NOM MAX UNIT
Vce  |Supply Voltage 4.5 5 55 \
Vgs |Supply Voltage 0 \%
VH High-level input voltage 2.9 6.5 \%
Vi Low-level input voltage** -1 0.6 V
Ta Operating free-air temperature -55 125 °C
Tc Operating case temperature 125 °C

NOTE: **The algebraic convention, where the more negative (less positive) limit is designated as minimum, is used for logic-voltage levels only.

SMJ44C251B/MT42CA4256
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Austin Semiconductor, Inc. MT42C4256
ELECTRICAL CHARACTERISTICS OVER RECOMMENDED RANGES

OF SUPPLY VOLTAGES AND OPERATING FREE-AIR TEMPERATURE
(UNLESS OTHERWISE NOTED)

PARAMETER SYM CONDITIONS MIN MAX UNIT
High-level output voltage VoH lon = -5mMA 2.4 \%
Low-level output voltage® VoL loL = 4.2mA 04 \
Input leakage current I Vee :Asllvo,txlerzs(l\[/):r)] 58V, +10 HA
Output leakage current’ lo Vec =55V, Vo =0Vio Vee +10 HA

-10 -12
PARAMETER® SYM CONDITIONS PSC')A‘I'?V_II_ MIN | MAX | MIN | MAX |UNITS
Operating current lcct | tera) @nd teow) = MIN | Standby 100 90 mA
Operating current lccia tesc) = MIN Active 110 100 | mA
Standby current lce All clocks = V¢ Standby 15 15 mA
Standby current lccon tesc) = MIN Active 35 35 mA
RAS\-only refresh current lccs | teqra) @nd teow) = MIN | Standby 100 90 mA
RAS\-only refresh current lccaa tesc) = MIN Active 110 100 | mA
Page-mode current lcca tep) = MIN Standby 65 60 mA
Page-mode current lccan tesc) = MIN Active 70 65 mA
CAS\-before-RAS\ current lccs | teqra) @nd teow) = MIN | Standby 90 80 mA
CAS\-before-RAS\ current | Iccsa tesc) = MIN Active 110 100 | mA
Data-transfer current lcce | teqra) @nd teow) = MIN | Standby 100 90 mA
Data-transfer current lccea tesc) = MIN Active 110 100 [ mA

NOTES:
1. The SMJ44C251B may exhibit simultaneous switching noise as described in the Texas Instruments Advanced CMOS Logic Designer’s Handbook.
This phenomenon is exhibited on the DQ terminals when the SDQ terminals are switched and on the SDQ terminals when the DQ terminals are
switched. This may cause Vo and Vo to exceed the data-book limit for a short period of time, depending upon output loading and temperature. Care
should be taken to provide proper termination, decoupling, and layout of the device to minimize simultaneous switching effects.
2. SE\ is disabled for SDQ output leakage tests.
3. e (standby) denotes that the SAM port is inactive (standby) and the DRAM port is active (except for |
leca (active) denotes that the SAM port is active and the DRAM port is active (except for Iccz)'
lec is measured with no load on DQ or SDQ.
4. For conditions shown as MIN/ MAX, use the appropriate value specified in the timing requirements.

CCZ) !

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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CAPACITANCE OVER RECOMMENDED RANGES OF SUPPLY
VOLTAGES AND OPERATING FREE-AIR TEMPERATURE, f = 1IMHZz!

PARAMETER SYM MIN MAX UNIT
Input capacitance, A0 - A8 Cia) 7 pF
Input capacitance, CAS\ and RAS\ Ciro) 7 pF
Output capacitance, SDQs and DQs Co(0) 9 pF
Output capacitance, SQSF Co(QsF) 9 pF

SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES

OF SUPPLY VOLTAGES AND OPERATING FREE-AIR TEMPERA-

TURE? -10 -12
PARAMETER SYM/ALT. SYM| CONDITIONS? | MIN | MAX | MIN | MAX | UNIT

Access time from CAS\ tacc)/tcac tyrLcL) = MAX 25 30 ns
Access time from column address taccaytcaa ty(rLcL) = MAX 50 60 ns
Access time from CAS\ high tacp)/tera tyrLcL) = MAX 55 65 ns
Access time from RAS\ taR)/tRAC tygrLCL) = MAX 100 120 ns
Access time of DQO - DQ3 from TRG\ low taG)/toea 25 30 ns
Access time of SDQO - SDQ3 from SC high taisQ)/tsca CL = 30pF 30 35 ns
Access time of SDQO - SDQ3 from SE\ low tase)/tsea C. = 30pF 20 25 ns
Disable time, random output from CAS\ high® |  tdis(cH)/torF Cr = 100pF 0 20 0 20 ns
Disable time, random output from TRG\ high® | tdis(6)/toez CL = 100pF 0 20 0 20 | ns
Disable time, random output from SE\ high® | tdis(sE)/tsez Cp = 30pF 0 20 0 20 ns

NOTES:

1. Capacitance is sampled only at initial design and after any major change. Samples are tested at 0 V and 25°C with a 1-MHz signal applied to the

terminal under test. All other terminals are open.

2. Switching times assume C, = 100 pF unless otherwise noted (see Figure 12).
are specified when the output is no longer driven.

and t

3.t dis(SE)

distcHy L@y’

4. For conditions shown as MIN/ MAX, use the appropriate value specified in the timing requirements.

SMJ44C251B/MT42CA4256
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TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF
SUPPLY VOLTAGES AND OPERATING FREE-AIR TEMPERATURE?

PARAMETER SYM/ALT. SYM| MIN 10MAX MIN 12MAX UNIT
Cycle time, read’ te(ra)/tre 190 220 ns
Cycle time, write” teow)/twe 190 220 ns
Cycle time, read-modify-write” teraw)/trvw | 250 290 ns
Cycle time, page-mode read or write® tep)/tre 60 70 ns
Cycle time, page-mode read-modify-write” terawp)/tPrvw | 105 125 ns
Cycle time, read transfer te(TRD)/tRC 190 220 ns
Cycle time, write transfer teerw)/twe 190 220 ns
Cycle time, serial clock” te(sc)/tsce 30 35 ns
Pulse duration, CAS\ high tw(cH)/tern 20 30 ns
Pulse duration, CAS\ low” twicLy/tcas 25 75000 30 75000 ns
Pulse duration, RAS\ high tw(RH)/tRP 80 90 ns
Pulse duration, RAS\ low’ tw(RL)/RAS 100 | 75000 | 120 | 75000 ns
Pulse duration,W\ low twowL)/twp 25 25 ns
Pulse duration, TRG\ low tw(TRG) 25 30 ns
Pulse duration, SC high tw(schy/tsc 10 12 ns
Pulse duration, SC low tw(scL)/tscp 10 12 ns
Pulse duration, SE\ low tw(seL)/tsE 35 40 ns
Pulse duration, SE\ high tw(sen)/tsep 35 40 ns
Pulse duration, TRG\ high tw(GH)/tTP 30 20 ns
Pulse duration, RAS\ low (page mode) tw(RL)P 100 75000 120 75000 ns
Setup time, column address tsucay/tasc 0 0 ns
Setup time, DSF before CAS\ low tsusFo)/trsc 0 0 ns
Setup time, row address tsu(RA)/tASR 0 0 ns
Setup time, W\ before RAS\ low tsuwmRr)/twsr 0 0 ns
Setup time, DQ before RAS\ low tsupQRr)/tms 0 0 ns
Setup time, TRG\ before RAS\ low tsuTrRG)/tTHS 0 0 ns
Setup time, SE\ before RAS\ low® tsu(sE) /tesr 0 0 ns
Setup time, serial write disable tsu(sesc)/tswis 10 15 ns
Setup time, DSF before RAS\ low tsu(sFR)/tFsR 0 0 ns
Setup time, data before CAS\ low tsucLy/tpsc 0 0 ns
Setup time, data before W\ low tsuwL)/tpsw 0 0 ns
Setup time, read command tsu(ra)/tRcs 0 0 ns
Setup time, early write command before CAS\ low | tsywcLy/twes 0 0 ns
Setup time, write before CAS\ high tsuqweH)/tewL 25 30 ns
i;t(l;() :rcve\, ;Nlr(;tvev before RAS\ high with teuWRH)tRWL 25 30 ns

SMJ44C251B/MT42CA4256
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TIMING REQUIREMENTS (continued)?

PARAMETER SYM/ALT. SYM| MIN i MAX MIN T MAX  [UNIT

Setup time, SDQ before SC high tsusps)/tsps 0 0 ns
Hold time, column address after CAS\ low thicLcaytcan 20 20 ns
Hold time, DSF after CAS\ low th(sFo)y/terH 20 20 ns
Hold time, row address after RAS\ low th(rA)/tRAH 15 15 ns
Hold time, TRG\ after RAS\ low thrrG)/tTLH 15 15 ns
Hold time, SE\ after RAS\ low with

TRG = WA = low® thsE)/tReH 15 15 ns
:f(t):: ter;;\ Y\(l,:,l\te mask, transfer enable thRW tRWH 15 15 ns
e eooes | 15 : -
Hold time, DSF after RAS\ low th(sFR)/tRFH 15 15 ns
Hold time, column address after RAS\ low” th(RLCAYtAR 45 45 ns
Hold time, data after CAS\ low thcLD)/tpH 20 25 ns
Hold time, data after RAS\ low’ thRLD)/toHR | 45 50 ns
Hold time, data after W\ low thwLD)/toH 20 25 ns
Hold time, read after CAS\ high” th(CHrd)/tRCH 0 0 ns
Hold time, read after RAS\ high” th(RHrd)/tRRH 10 10 ns
Hold time, write after CAS\ low thcLw)/twer 30 35 ns
Hold time, write after RAS\ low’ thRLw)/twer | 50 55 ns
Hold time, TRG\ after W\ low® thowec)/toen 25 30 ns
Hold time, SDQ after SC high th(sps)/tspH 5 5 ns
Hold time, SDQ after SC high th(sHsQ)/tsoH 5 5 ns
Hold time, DSF after RAS\ low th(rsF)/tFHR 45 45 ns
Hold time, serial-write disable thscse)/tswiH 20 20 ns
Delay time, RAS\ low to CAS\ high tyRLCH)/ tcsH 100 120 ns
Delay time, CAS\ high to RAS\ low tacHRLY tcrP 0 0 ns
Delay time, CAS\ low to RAS\ high tycLRH)/tRSH 25 30 ns
Delay time, CAS\ low to WA low > tycLwytewn | 55 65 ns
Delay time, RAS\ low to CAS\ low'” tdRLCLY/tRCD 25 75 25 90 ns
Delay time, column address to RAS\ high ta(cARH)/tRAL 50 60 ns
Delay time, RAS\ low to WA\ low™ tarLwL)/tRwp | 130 155 ns
Delay time, column address to WA low™ tacawn)/tawp | 85 100 ns
Delay time, RAS\ low to CAS\ high*® tdRLCHRF/tCHR | 25 25 ns
Delay time, CAS\ low to RAS\ low™ tqcLrURFtcsr | 10 10 ns
Delay time, RAS\ high to CAS\ low® tdRHCURF/tRPC | 10 10 ns
(I?;;aglstlme, CAS\ low to TRG\ high for DRAM read tacLaH) o5 30 ns

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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TIMING REQUIREMENTS (continued)

-10 -12
PARAMETER SYM/ALT. SYM| MIN MAX MIN MAX  JUNIT
Delay time, TRG\ high before data applied at DQ taGHD)/toED 25 30 ns
Delay time, RAS\ low to TRG\ high
t t
(real-time-reload read-transfer cycle only) d(RLTH)/(RTH % % ns
Delay time, RAS\ low to first SC high after /
ta(RLSHYtRSD 130 140 ns
TRG\ high™* RLSH) RS
Delay time, CAS\ low to first SC high after TRG\
14 tgcLsHy/tesp | 40 45 ns
high
Delay time, SC high to TRG\ high*****° tascTry/trsL | 15 20 ns
Delay time, TRG\ high to RAS\ high*>*® tyTHRH)/ttRD | -10 -10 ns
Delay time, SC high to RAS\ low with ; 10 0
t t ns
TRG\ = W\ = [ow® 17+ 18 d(SCRL)Y'ISRs
Delay time, SC high to SE\ high in serial-input
mode tascse) 20 20 ns
Delay time, RAS\ high to SC high® tyrHs)/tsro | 25 30 ns
Delay time, TRG\ high to RAS\ low™® tarHRL/TRP | tw(RH) tw(RH) ns
Delay time, TRG\ high to SC high'> *° tarHscytrsp | 35 40 ns
Delay time, SE\ low to SC high° tasesc)/tsws 10 15 ns
Delay time, RAS\ high to last (most significant)
rising edge of SC before boundary switch during tdRHMS) 15 20 ns
split-register read-transfer cycles
Delay time, CAS\ low to TRG\ high in real-time t n 5 5 ns
read-transfer cycles d(CLGH)'CTH
Delay time, column address to first SC in early-
’ t It 45 50
load read-transfer cycles d(CASH)T'ASD ns
Delay time, column address to TRG\ high in real-
t It 10 10
time read-transfer cycles d(CAGH)T"ATH ns
Delay time, RAS\ low to column address™> taRLCAYIRAD 15 50 15 60 ns
Delay time, data to CAS\ low taocLy/toze 0 0 ns
Delay time, data to TRG\ low tyoeLy/tbzo 0 0 ns
Delay time, RAS\ low to serial-input data t4RLSD)/tsbD 50 50 ns
Delay time, TRG\ low to RAS\ high td(GLRH)/tROH 25 30 ns
Delay time, last (most significant) rising edge of
SC to RAS\ low before boundary switch during ta(MsRL) 25 25 ns
split-register read-transfer cycles
Delay time, last (255 or 511) rising edge of SC to
QSF switching a the boundary during split-register tascash)/tsap 40 40 ns
read transfer cycles21
Delay time, CAS\ low to QSF switching in read- , a5 as
) tacLQsm/teqp ns
transfer or write-transfer cycles21 (CLQSFYCQ
Delay time, TRG\ high to QSF switching in read- / 20 20
) taGHQsF)/tTQD ns
transfer or write-transfer cycles21 (GHQSF™TQ
Delay time, RAS\ low to QSF switching in read- , 25 25
) td(RLQSF)/tRQD ns
transfer or write-transfer cycles21 (RLQSF)YRQ
Refresh time interval, memory tr/tRer 8 8 ms
Transition time ti/tt 3 50 3 50 ns
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NOTES:
1. Timing measurements are referenced to V, max and V , min.

2. All cycle times assume t, = 5 ns.

3. When the odd tap is used (tap address can be 0-511, and odd taps are 1, 3, 5, etc.), the cycle time for SC in the first serial data out cycle needs to
be 70 ns minimum.

4. In a read-modify-write cycle, t

time [tW(CL)].
5. In a read-modify-write cycle, t

time [tW(RL)].
6. Register-to-memory (write) transfer cycles only

7. The minimum value is measured when td(RLCL) is set to td(RLCL) min as a reference.

8. Either th(RHrd) or t(CHmI must be satisfied for a read cycle.

9. Output-enable—controlfed write. Output remains in the high-impedance state for the entire cycle.
10. Read-modify-write operation only

11. TRG\ must disable the output buffers prior to applying data to the DQ terminals.

12. The maximum value is specified only to assure RAS\ access time.

13. CAS\-before-RAS\ refresh operation only

14. Early-load read-transfer cycle only

15. Real-time-reload read-transfer cycle only

16. Late-load read-transfer cycle only

17. In a read-transfer cycle, the state of SC when RAS\ falls is a don’t care condition. However, to assure proper sequencing of the internal clock
circuitry, there can be no positive transitions of SC for at least 10 ns prior to when RAS\ goes low.

18. In a memory-to-register (read) transfer cycle, td(SCRL applies only when the SAM was previously in serial-input mode.

19. Memory-to-register (read) and register-to-memory (write) transfer cycles only
20. Seria data-in cycles only

21. Switching times assume C, = 100 pF unless otherwise noted (see Figure 12).

d must be observed. Depending on the user’s transition times, this may require additional CAS\ low

acwey A9 tawen)

d must be observed. Depending on the user’s transition times, this may require additional RAS\ low

aruwey A g wrm)

131V

218 Q
Output
Pin

CL

Vss

FIGURE 12: LOAD CIRCUIT
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FIGURE 13: Read-Cycle Timing
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FIGURE 14: Early-Write-Cycle Timing

e tc(W) » :
| e tw(RL) » |
RAS\ I\I |_/:1~tw(RH)——*|\
t |
| l& td(RLCH) yw |
t¢ —H h——— ¢ t ——l—ﬂl |
e e d(CLRH) I
| [ tRLCL) — i¢—— td(CHRL) —¥
CAS\ ~— M+ tsu(RA) 1\& fwict) fi/r AN
| +l je—thRra) | || l
| | le— thrica) +——» {

——— twicH) ———»
I | tsu(CA)—4-M k————-blt——th(CLCA) |

_ \/ V‘V’V’ ‘V‘V’ .V’V‘V‘V’V’V’V’V‘V’V’V’V V’V’V /NN \N/\/\/ V‘V’
20-a (UK Row XK column 0NN
tsu(SFR) ¥ [ th(SFC)
* th(SFR) —[—";{_ — | LJ_ | : :
h I — tsu(SFC)

i SR I o 0

tsu(TRG) ﬂ [+ b | l
j¢— th(TRG)
TEROY 1 T R R REREEEKK
—> :1- tsu(WMR)
|
|

&
c
ES
x
=z
Yy __

I
i t——— th(RLW) =li
th(RWM)-T9 — —» “—~tsu(WCL) |

X XXX (XX |
" SERRK 3 AR | e QXY

tsuar) ¥ 4+ ity 8
7| tsupeL) —e-») |
th(RDQ) M l— "'_t"(c'-")_—_“j
< | | th(RLD) g _
on T (TR AR R XKIXKKKKX
bao-bas t.m'ﬂ*.tt& 5 RRLLLRRLLLLLRRLLLLL

WRITE-CYCLE STATE TABLE

STATE
CYCLE 1 2 3 4 5
Write Operation L L H Don't Care | Valid Data
Write-mask load/use, Write DQs to 1/Os L L L Write Mask | Valid Data
Use previous write mask, Write DQs to 1/0s H L L Don't Care | Valid Data
Load write mask on later of W\ fall and CAS\ fall H L H Don't Care |Write Mask
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FIGURE 15: Delayed-Write-Cycle Timing
(Output-Enable-Controlled Write)
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WRITE-CYCLE STATE TABLE
STATE
CYCLE 1 2 3 4 5
Write Operation L L H Don't Care | Valid Data
Write-mask load/use, Write DQs to 1/Os L L L Write Mask | Valid Data
Use previous write mask, Write DQs to 1/0Os H L L Don't Care | Valid Data
Load write mask on later of W\ fall and CAS\ fall H L H Don't Care |Write Mask
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FIGURE 16: Read-Write/Read-Modify-Write-Cycle Timing
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WRITE-CYCLE STATE TABLE

STATE
CYCLE 1 > 3 ) 5
Write Operation L L H Don't Care | Valid Data
Write-mask load/use, Write DQs to 1/0Os L L L Write Mask | Valid Data
Use previous write mask, Write DQs to 1/0Os H L L Don't Care | Valid Data
Load write mask on later of W\ fall and CAS\ fall H L H Don't Care |Write Mask
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FIGURE 17: Enhanced-Page-Mode Read-Cycle Timing
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NOTES:

1. Access time is t cp O ta(CA) dependent.

2. Output can go from the high-impedance state to an invalid data state prior to the specified access time.

NOTE A: A write cycle or a read-modify-write cycle can be mixed with the read cycles as long as the write and read-modify-write timing specifications
are not violated and the proper polarity of DSF is selected on the falling edges of RAS\ and CAS\ to select the desired write mode (normal,
block write, etc.)
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FIGURE 18: Enhanced-Page-Mode Write-Cycle Timing
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NOTES:
1. Referenced to CAS or W, whichever occurs last

NOTE B: A read cycle or a read-modify-write cycle can be intermixed with write cycles, observing read and read-modify-write timing specifications.
TRG\ must remain high throughout the entire page-mode operation to assure page-mode cycle time if the late-write feature is used. If the early-write-

cycle timing is used, the state of TRG\ is a don’t care after the minimum period t from the falling edge of RAS\.

WRITE-CYCLE STATE TABLE

CYCLE

h(TRG)

STATE
3 4 5
H Don't Care | Valid Data
L Write Mask | Valid Data

Write Operation

Write-mask load/use, Write DQs to 1/0Os
Use previous write mask, Write DQs to 1/0Os L Don't Care | Valid Data
Load write mask on later of W\ fall and CAS\ fall H Don't Care |Write Mask
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FIGURE 19: Enhanced-Page-Mode
Read-Modify-Write-Cycle Timing
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NOTES:

1. Output can go from the high-impedance state to an invalid data state prior to the specified access time.

NOTE C: A read or a write cycle can be intermixed with read-modify-write cycles as long as the read and write timing specifications are not violated.

WRITE-CYCLE STATE TABLE

STATE
CYCLE 1 2 3 4 5
Write Operation L L H Don't Care | Valid Data
Write-mask load/use, Write DQs to I/Os L L L Write Mask | Valid Data
Use previous write mask, Write DQs to 1/0s H L L Don't Care | Valid Data
Load write mask on later of W\ fall and CAS\ fall H L H Don't Care [Write Mask
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FIGURE 20: Load-Color-Register-Cycle Timing
(Early-Write Load)
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FIGURE 21: Load-Color-Register-Cycle Timing
(Delayed-Write Load)
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FIGURE 22: Block-Write-Cycle Timing (Early Write)
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BLOCK-WRITE-CYCLE STATE TABLE

STATE
CYCLE 1 > 3 2
Write-mask load/use, Block write L L Write Mask | Column Mask
Use previous write mask, Block write H L Don't Care [Column Mask
Write mask disable, Block write to all I/Os L H Don't Care | Column Mask

Writemask data 0: 1/Owritedisable
1: /O writeenable

Columnmask dataDQn =
(n=0,1,2,3)

0 columnwritedisable
1 columnwrite enable

DQO— column O (addressA1=0,A0=0)
DQ1—column 1 (addressA1=0,A0=1)
DQ2— column 2 (addressA1=1,A0=0)
DQ3—column 3 (addressA1=1,A0=1)
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FIGURE 23: Block-Write-Cycle Timing (Delayed-Write)
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BLOCK-WRITE-CYCLE STATE TABLE

STATE
CYCLE 1 > 3 2
Write-mask load/use, Block write L L Write Mask | Column Mask
Use previous write mask, Block write H L Don't Care [Column Mask
Write mask disable, Block write to all I/Os L H Don't Care | Column Mask

Writemask data  0: 1/Owritedisable
1:1/Owriteenable

Columnmask dataDQn = 0 columnwritedisable
(n=0,1,2,3) 1 columnwriteenable

DQO— column O (addressA1=0,A0=0)
DQ1—column 1 (addressA1=0,A0=1)
DQ2— column 2 (addressA1=1,A0=0)
DQ3—column 3 (addressA1=1,A0=1)
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FIGURE 24: Enhanced-Page-Mode
Block-Write-Cycle Timing
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NOTES:
1. Referenced to CAS\ or W\, whichever occurs last

NOTE D: TRG\ must remain high throughout the entire page-mode operation to assure page-mode cycle time if the late write feature is used. If
the early-write-cycle timing is used, the state of TRG\ is a don’t care after the minimum period t from the falling edge of RAS\.

h(TRG)
ENHANCED-PAGE-MODE BLOCK-WRITE-CYCLE STATE TABLE
STATE
CYCLE 1 > 3 2
Write-mask load/use, Block write L L Write Mask | Column Mask
Use previous write mask, Block write H L Don't Care [Column Mask
Write mask disable, Block write to all 1/0Os L H Don't Care | Column Mask
Writemask data 0: 1/Owritedisable DQO— column 0 (addressA1=0,A0=0)
1:1/Owriteenable DQ1—column 1 (addressA1=0,A0=1)
Columnmask dataDQn = 0 columnwrite disable DQ2— column 2 (addressA1=1,A0=0)
(n=0,1,2,3) 1 columnwriteenable DQ3— column 3 (addressA1=1,A0=1)
SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 0.1 12/03
34



ASI

Austin Semiconductor, Inc.

VRAM
SMJ44C251B
MT42C4256

FIGURE 25: RAS\-Only Refresh-Cycle Timing
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NOTES:

NOTE E: In persistent write-per-bit function, W\ must be high at the falling edge of RAS\ during the refresh cycle.
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FIGURE 26: CBR-Refresh-Cycle Timing
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NOTES:

NOTE F: In persistent write-per-bit operation, W\ must be high at the falling edge of RAS\ during the refresh cycle.
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FIGURE 27: Hidden-Refresh-Cycle Timing
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FIGURE 28: Write-Mode-Control Pseudo-Transfer Timing
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NOTES:

NOTE G: The write-mode-control cycle is used to change the SDQs from the output mode to the input mode. This allows seria data to be written
into the data register. This figure assumes that the device was originaly in the serial-read mode.

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 0.1 12703 38



VRAM
ASI SMJ44C251B
Austin Semiconductor, Inc. MT42C4256

FIGURE 29: Data-Register-to-Memory Transfer Timing,
Serial Input Enable
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FIGURE 30: Alternate Data-Register-to-Memory
Transfer-Cycle Timing

e te(TW) »
| [ tw(RL) I——~—————b| I
le—— tarLCL) —N |
RAS\ | |
N : 7 N
| |h————-— W(RLCH) ——}—t—ﬂ |
td(CHRL)—“‘—" j[&— td(CARH) "“ﬂ H tw(RH) —P

|
|
T | [— 1t
CAS\ W } l tsu(CA) > e :1———tw(CH) —'{
et |
[ taRLCA) —¥ Ih_,ll_ th(CLCA) :
I

th(RA)Jl—ﬁ—ﬂ I
4
tsu(ra) —le—» - h(RLCA)--r——D:

_ V’V"’V \/ V’\\. .V‘ Tap P oint OV \/\/\/ v’v‘v \/ K \/\/ V’V’V’V" v’v
A0-AB XXX Row QYA A0-As ’020202020302022020?0?020202020!

[ |
t
teu(srRF)—ja—dl | I th(SFR) | |

V’V‘V‘V’V’V‘V’v '.‘.V.V V’V’V‘V‘V‘V’V‘V V‘V \/\/\/ 4 \/\/ V‘V’V’V’V‘V’V"’V N/ \/ V’V \/
Ry 1 QRRKEEKLKRRGES, Dot core KK XXRRREERA?

tsu(TRGr—r—P- I { th(TRG) | |
l I .v‘v‘v‘v‘v’v’v’v‘v’v’v‘v‘v’v’v v.v.v.v’v’v‘v.v V‘V’V’V’V"’V’V’V‘V‘V‘V‘V‘V
TRG ' T e et N et
tsu(wmnr—r—-ﬂl- | ThRWM) —— t4(RHSC)
w RN, | L LR, o Care L R
||
DQ0-DQ3 - l l : Hi-z :
je w(scu)Jlrii | , | le———tw(scH)
td(SCRL) I| I I || |
sc [
VA S N N N
—D= M tsu(sps) | : : tw(scL) —f&—— |
| |

| ﬁ~b’+— th(SDS)
XXX XAX XX
QRS
| | [

I
» r— td(SCSE) | | |

l¢—»— th(sps) tsu(sDSs)
‘ofofofofofofofofof!0!020’0’0’ 00
|

S$DQO-SDQ3

AVAVAVAL

’V’V’V’V‘V’V‘V‘V’V’V N \/ V’V’V‘V \/ V’V \/ \\ H-—————-—-J——-— td(sEsc)
sEL ARRXXRAXKNXS Don't Gare RAIKRAON
| i 44— td(CLQSF) —ﬂ
QsF X Tag)i tP;\:_}nt
; l¢———— td(GHQSF) ——H|

—————— td(RLQSF) —¥|

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 0.1 12703
40



VRAM
ASI SMJ44C251B
Austin Semiconductor, Inc. MT42C4256

FIGURE 31: Memory-to-Data-Register Transfer-Cycle Timing,
Early-Load Operation
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NOTES:
NOTE H: Early-load operation is defined as th(TRG) min < th(TRG) < td(RLTH) min.

NOTE |: DQ outputs remain in the high-impedance state for the entire memory-to-data-register transfer cycle. The memory-to-data-register
transfer cycle is used to load the data registers in parallel from the memory array. The 512 locations in each data register are written from the 512
corresponding columns of the selected row. The data that is transferred into the data registers can be either shifted out or transferred back into another
row.

NOTE J: Once data is transferred into the data registers, the SAM is in the serial-read mode (i.e., SQ is enabled), alowing data to be shifted out of the

registers. Also, the first bit to be read from the data register after TRG\ has gone high must be activated by a positive transition of SC.
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FIGURE 32: Memory-to-Data-Register Transfer-Cycle Timing,
Real-Time-Reload Operation/Late-Load Operation
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NOTES:

NOTE K: Late-load operation is defined as td(THRH) <0ns

NOTE L: DQ outputs remain in the high-impedance state for the entire memory-to-data-register transfer cycle. The memory-to-data-register
transfer cycle is used to load the data registers in parallel from the memory array. The 512 locations in each data register are written from the 512
corresponding columns of the selected row. The data that is transferred into the data registers can be either shifted out or transferred back into another
row.

NOTE M: Once data is transferred into the data registers, the SAM is in the serial read mode (i.e., SQ is enabled), allowing data to be shifted out of
the registers. Also, the first bit to be read from the data register after TRG\ has gone high must be activated by a positive transition of SC.
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FIGURE 33: Memory-to-Data-Register Transfer-Cycle Timing,
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NOTE O: DQ outputs remain in the high-impedance state for the entire memory-to-data-register transfer cycle. The memory-to-data-register
transfer cycle is used to load the data registers in parallel from the memory array. The 512 locations in each data register are written from the 512
corresponding columns of the selected row. The data that is transferred into the data registers may be either shifted out or transferred back into

another row.

NOTE P: Once data is transferred into the data registers, the SAM is in the serial read mode (i.e., SQ is enabled), alowing data to be shifted out of
the registers. Also, the first bit to be read from the data register after TRG\ has gone high must be activated by a positive transition of SC.
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FIGURE 34: Split-Register-Mode Read-Transfer-Cycle Timing
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FIGURE 35: Split-Register-Transfer Operating Sequence
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| Split Register to the |  Split Register to the | split Register to the
Normal Read Transfer | High Half of the | Low Halif of the | High Halif of the
| Data Register | Data Register | Data Register

NOTES:

NOTE Q: In order to achieve proper split-register operation, a normal read transfer should be performed before the first split-register transfer cycle.
This is necessary to initialize the data register and the starting tap location. First serial access can then begin either after the normal read-transfer
cycle (CASE 1), during the first split-register cycle (CASE Il), or even after the first split-register transfer cycle (CASE I1l). There is ho minimum
requirement of SC clock between the normal read-transfer cycle and the first split-register cycle.

NOTE R: A split register transfer into the inactive half is not alowed until td(MSRL) is met. td(MSRL) is the minimum delay time between the rising edge
of the seria clock of the last hit (bit 255 or 511) and the falling edge of RAS\ of the split-register transfer cycle into the inactive half. After td(MSRL)
is met, the split-register transfer into the inactive half must also satisfy the t, RHMS) reguirement. td(RHMS) is the minimum delay time between the
rising edge of RAS\ of the split-register transfer cycle into the inactive half and the rising edge of the serial clock of the last bit (bit 255 or 511). There

is a minimum requirement of one rising edge of SC clock between two split-register transfer cycles.
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FIGURE 36: Serial-Write-Cycle Timing (SE\=V, )
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NOTES:

NOTE S: The serial data-in cycle is used to input serial data into the data registers. Before data can be written into the data registers via the SDQ
terminals, the device must be put into the write mode by performing a write-mode-control (pseudo-transfer) cycle or any other write-transfer cycle.
A read-transfer cycle is the only cycle that takes the serial port (SAM) out of the write mode and puts it into the read mode, disabling the input data.
Data is written starting at the location specified by the input address loaded on the previous transfer cycle.

NOTE T: While accessing data in the serial-data registers, the state of TRG\ is a don’t care as long as TRG\ is held high when RAS\ goes low to prevent

data transfers between memory and data registers.
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FIGURE 37: Serial-Write-Cycle Timing (SE\-Controlled Write)
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NOTES:

NOTE U: The serial data-in cycle is used to input serial data into the data registers. Before data can be written into the data registers via the SDQ
terminals, the device must be put into the write mode by performing a write-mode-control (pseudo-transfer) cycle or any other write-transfer cycle.
A read-transfer cycle is the only cycle that takes the serial port (SAM) out of the write mode and puts it into the read mode, disabling the input data.
Data is written starting at the location specified by the input address loaded on the previous transfer cycle.

NOTE V: While accessing data in the serial-data registers, the state of TRG\ is a don’t care as long as TRG\ is held high when RAS\ goes low to prevent
data transfers between memory and data registers.
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FIGURE 38: Serial-Read-Cycle Timing (SE\=V, )
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NOTES:
NOTE W: While reading data through the serial-data register, the state of TRG\ is a don’t care as long as TRG\ is held high when RAS\ goes low. This
is to avoid the initiation of a register-to-memory-to-register data-transfer operation.
NOTE X: The serial data-out cycle is used to read data out of the data registers. Before data can be read via SDQ, the device must be put into the read
mode by performing a transfer-read cycle. Any transfer-write cycles occurring between the transfer-read cycle and the subsequent shifting out of data
take the device out of the read mode and put it in the write mode, not allowing the reading of data.
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FIGURE 39: Serial-Read-Cycle Timing (SE\-Controlled Read)
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NOTES:

NOTE Y: While reading data through the serial-data register, the state of TRG\ is a don’t care as long as TRG\ is held high when RAS\ goes low.
This is to avoid the initiation of a register-to-memory-to-register data-transfer operation.

NOTE Z: The seria data-out cycle is used to read data out of the data registers. Before data can be read via SDQ, the device must be put into the
read mode by performing a transfer-read cycle. Any transfer-write cycles occurring between the transfer-read cycle and the subsequent shifting
out of data take the device out of the read mode and put it in the write mode, not allowing the reading of data.

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 0.1 12703
49



Austin Semiconductor, Inc.

VRAM
SMJ44C251B
MT42C4256

MECHANICAL DEFINITIONS*

ASI Case #500 (Package Designator DCJ)
SMD 5962-89497, Case Outline T

D
SEE NOTE 4 .
N {DATUM ~B-) —
_nnnnn.nn 0 ﬂfl»nﬂ
SEE {
NQTE 3 £l
Ly~ —+ e
.200 J SEE NOTE 4 al. 0206l
WAX 77 2 Z0NES
Z i Wy
' ﬁ'ﬁuUuuuuuuuuu B - N/2X
1 025_1 1
MIN
.15
™ :mg"“ (DATUM -A-)
iy
ch Millimeters |
E.‘ 007 B Ltr Inches illineters
A | 128 | .8 | 325 | 3.76
- s‘ég e ‘ At ] 055 | 075 | 140 | 1o
NOTE S "y | o1s | .02 | 038 | 0.5
b1} B p | o5 | o9 | 038 | 048]
>
‘ 5///25 c1 c | .06 | .005 | 0.0 | 0.23
SO } e | oo6 | 006 | 00 | 015
[+ L
SEE SEE ) Jio | .70 |18.03 | 18.5¢
NOTE 5 NOTE 5 e osossc | 1.27 | 1.2
-020 11.05 | 11.30
b SEE NOTE 7 £ .45 | 45
i 010 B | 405 [ 415 [10.29 | 10.54
inches [¥Y ]-—' : A
006 0.0 ) 370 Bs¢ 9.40 | 9.40
.007 0.18 N/2Xe B¢
-010 0.25 1 B 0002 | .0m5 | 0.005 | 0.038
.020 0.5 I
05 0.6 N 28
‘.;;g 2:3:; [ & | .030 . 040 | 07 { 1.0

*All measurements are in inches.
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MECHANICAL DEFINITIONS*

ASI| Case #109 (Package Designator C or JDM)
SMD 5962-89497, Case Outline

018

Inches am | Inches mm
.008 0.20 | .125 3.18
.015 0.38 | .175 4.45
.021 0.53 | .380 9.65
.035 0.89 | .38 9.79
045 1,14 | L4170 10.41
.065 1.65 | .420 10.67
.070 1.78 | 1.380 35.05
.100 2.54 | 1.430 36.32

*All measurements are in inches.
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MECHANICAL DEFINITIONS*

Package Designator HIM
SMD 5962-89497, Case Outline Y

.740
.720

e W W _ U _ W W _ ...

_ .B60 o 170
l 640 I —{ 120

.422 370
.408

Uy
PIN 1 |_.oso  f.013 \_.035

IDENTIFIER = .030 006  -025
RADIUS
077 | R
059 };
"1;_.101
_.l %?% .080
. 055
.045 |
Inches s | Inches e

.006. 0.152 | .077 1.778

.03 0.330 | .080 2.032

.016 0.406 | .10 2.565

.023 0.584 139 3.513

.025 0.635 .170 4,318

030 0.762 .370 9.358

.035 0.889 M08 10.636

.04S 1.143 422 10.719

.050 1.270 .640 16.256

055 1.397 | .660 16.764

059 1.498 | .720 18.288

| .740 18.796

*All measurements are in inches.
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MECHANICAL DEFINITIONS*

ASI Case #203 (Package Designator EC or HMM)
SMD 5962-89497, Case Outline Z

/“?txJzN;mea
=T Tl R 0 M iy
%/ | — '

1§ s
% = = =
é E - 0
g E g

= - —1
- - T

- SEE e —1

C]  oetareall -

- § . L {

- p L

_LhX‘ﬁ'

__{ b1 —] D2 |o—
. =C
ki
2] L v [ 006 @[cla
Lte , Dimensions tee | nihen';ioﬁs ,
~ Inches Nillimeters Inches Hillineters
Min | Max | Min | Max A min | Mex Nin | Max
A .080 | 100 | 2.03 | 2.5 e .050 BSC C12r
b .02 | .08 ] 056 0.1 | .012 REF 0.30
b1 006 | .02 | 0.15 0.56 L .070 .080 1.78 2.03
b2 .040 1.02 u .090 | .10 2.9 | 2.9
0 .700 | .740 | 17.78 | 18.80 L2 .003 015 0.08 0.38
J392 | 408 | 9.96 | 10.36 N | 28 terminals '
*All measurements are in inches.
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MECHANICAL DEFINITIONS*

Package Designator CZ or SVM
SMD 5962-89497, Case Outline M

[}

D - o [ fem—

4 1 N
PIN 1

INDEX AREA

N
_

SEATING *

1 SEATING
PLANE

VA PLANE -_ﬂ

AlJ

=t
’ 01 - = o f\ [w.-—
S —
2 PLS I"_
|1 3 . ) ) N-1
Millimeters Inches

Symbol | Min Max Min Max
Al 0.38 1.27 .015 .050
A2 11.18 11.81 440 .465
b 0.41 0.568 .016 .023
c 0.20 0.39 .008 .015
D 36.45 37.21 1.435 1.465
D1 32.77 33.27 1.290 1.310
e 2.54BSC .100 BSC
eA 2.16 2.92 .085 115
E 2.54 3.30 100 130
L 3.18 5.08 125 .200
S 0.88 1.65 .035 .065

*All measurements are in inches.
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MECHANICAL DEFINITIONS*

ASI Case #302 (Package Designator F)
SMD 5962-89497, Case Outline U

i

o e—
-1::‘.,: :{:v
 —— e E—
:j': :||::|
—————1 - — D
 eo—— = so———
A:: :‘,_—_:l
— B - |
. 5 — S1
L T L]
J | | t
= El 1
SEATING AND
BASE PLANE

i___E,l = ’[

=i

fs— | p— |
E3 E2 ] E3

SMD SPECIFICATIONS

SYMBOL MIN MAX

A 0.090 0.130

b 0.015 0.022

C 0.004 0.009

D --- 0.740

E 0.380 0.420

El -—- 0.440
E2 0.180 -—
E3 0.030 -—

e 0.050 BSC

L 0.250 0.370

Q 0.026 0.045
S1 0.000 ---

*All measurements are in inches.
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ORDERING INFORMATION

EXAMPLE: MT42C4256DCJ-10/XT

EXAMPLE: MT42C4256C-12/IT

Device Package Device Package
Speed ns| Process Speed ns| Process
Number Type P Number Type P
MT42C4256 DCJ -10 [* MT42C4256 C -10 [*
MT42C4256 DCJ -12 /* MT42C4256 C -12 [*
EXAMPLE: MT42C4256EC-10/883C EXAMPLE: MT42C4256F-12/XT
Device Package Device Package
Speed ns| Process Speed ns| Process
Number Type P Number Type P
MT42C4256 EC -10 /* MT42C4256 F -10 I*
MT42C4256 EC -12 /* MT42C4256 F -12 I*
EXAMPLE: MT42C4256CZ-12/883C
NDuer\r/1|l:():§r Pa_t;:yl;aege Speed ns| Process
MT42C4256 Cz -10 /*
MT42C4256 CZ -12 /*
EXAMPLE: SMJ44C251B 10HJM EXAMPLE: SMJ44C251B 12JDM
NDuen\gll;:(Sr Speed ns Pa_:f:yt)aege Process NDuer;Itfgr Speed ns P?I_(;l;ige Process
SMJ44C251B 10 HIM See Note SMJ44C251B 10 JDM See Note
SMJ44C251B 12 HIM See Note SMJ44C251B 12 JDM See Note
EXAMPLE: SMJ44C251B 12HMM EXAMPLE: SMJ44C251B 10SVM
Device Package Device Package
Speed ns Process Speed ns Process
Number P Type Number P Type
SMJ44C251B 10 HMM | See Note SMJ44C251B 10 SVM | See Note
SMJ44C251B 12 HMM | See Note SMJ44C251B 12 SVM [ See Note
*OPERATING TEMPERATURE
XT =Military Temperature Range -55°C to +125°C
IT =Industrial Temperature Range -40°C to +85°C
883C = MIL-STD-883C process -55°C to +125°C

NOTE: SMJprefix denotesMIL-STD-883C process, temperature
range -55°C to +125°C.

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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VRAM
ASI SMJ44C251B
Austin Semiconductor, Inc. MT42C4256

ASI TO DSCC PART NUMBER
CROSS REFERENCE*

Package Designator C or JDM Package Designator CZ or SVM
ASI Part Number SMD Part Number ASI Part Number SMD Part Number
MT42C4256C-10/883C 5962-8949704MXA MT42C4256CZ-10/383C 5962-8949704MMA
MT42C4256C-12/883C 5962-8949703MXA MT42C4256CZ-12/383C 5962-8949703MMA
SMJ44C251B-10JDM** 5962-8949704MXA SMJ44C251B-10SVM** 5962-8949704MMA
SMJ44C251B-12JDM**  5962-8949703MXA SMJ44C251B-12SVM** 5962-8949703MMA
Package Designator EC or HMM Package Designator DCJ
ASI Part Number SMD Part Number ASI Part Number SMD Part Number
MT42C4256EC-10/883C  5962-8949704MZA MT42C4256DCJ-10/883C  5962-8949704MTA
MT42C4256EC-12/883C  5962-8949703MZA MT42C4256DCJ-12/883C  5962-8949703MTA

SMJ44C251B-10HMM**  5962-8949704MZA
SMJ44C251B-12HMM**  5962-8949703MZA

Package Designator F Package Designator HIM
ASI| Part Number SMD Part Number ASI Part Number SMD Part Number
MT42C4256F-10/883C 5962-8949704MUA SMJ44C251B-10HIM** 5962-8949704MYA
MT42C4256F-12/883C 5962-8949703MUA SMJ44C251B-12HIM** 5962-8949703MYA

* AS part number isfor reference only. Orders received referencing the SMID part number will be processed per the SMD.
** Parts are listed on SMD under the old Texas Instruments part number. AS purchased this product line in November of 1999.

SMJ44C251B/MT42C4256 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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