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VRAM

128K x 8 DRAM
with 256 x 8 SAM

FEATURES

¢ Industry standard pin out, timing and functions

¢ High performance CMOS silicon gate process

¢ Single +5V £10% power supply

¢ Inputs and outputs are fully TTL and CMOS
compatible

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

® 512-cvcle refresh within 8ms

* Optional FAST PAGE MODE access cycles

e Dual port organization: 128K x 8 DRAM port

256 x 8 SAM port

® No refresh required for Serial Access Memory

¢ Low power: 15mW standby; 275mW active, typical

¢ Fast access times - 100ns random, 30ns serial

SPECIAL FUNCTIONS

JEDEC Standard Functon set
PERSISTENT MASKED WRITE

e SPLIT READ TRANSFER

¢ WRITE TRANSFER/SERIAL INPUT
e ALTERNATE WRITE TRANSFER

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

The MT42C8127 is a high speed, dual port CMOS dy-
namic random access memory, or Video RAM (VRAM)
containing 1,048,576 bits. These bits may be accessed either
by an 8-bit wide DRAM port or by a 256 x 8-bit serial access
memory (SAM) port. Data may be transferred bidirection-
ally between the DRAM and the SAM.

The DRAM portion of the VRAM is functionally identical
to the MT4C4256 (256K x 4-bit DRAM). Eight 256-bit data
registers make up the serial access memory portion of the
VRAM. Data I/0 and internal data transfer are accom-
plished using three separate bidirectional data paths: the 8-
bit random access IO port, the eight internal 256 bit wide
paths between the DRAM and the SAM, and the 8-bit serial
1/0 port for the SAM. Therest of the circuitry consists of the
control, iming, and address decoding logic.

PIN ASSIGNMENT (Top View)
40-Pin SOJ
(DJF)
sc o1 40 [ vss1
sbar O 2 39 0 spas
spoz2 O3 38 D sobo7
sbo3 O« 37 D soos
sba4 05 36 D spOs
TOE 06 s 8
pot Qg7 34D pos
b2 08 330D oo?
pa3 O 2D oos
pos {10 31D 0os
veet O 30 P vss2
MEWE [ 12 29 D DSF
NG O 13 28D NC
RS (14 27 TAS
NC 015 26 D osF
a8 m 16 250 A0
As Q17 240 A
As 018 230 A2
Ad O 19 20 A3
vee2 O 20 210 a7

Each of the ports may be operated asynchronously and
independently of the other except when data is being trans-
ferred internally between them. As with all DRAMs, the
VRAM must be refreshed to maintain data. The refresh
cycles must be timed so that all 512 combinations of RAS
addresses are executed at least every 8ms (regardless of
sequence). Micron recommends evenly spaced refresh cycles
for maximum data integrity. An internal transfer between
the DRAM and the SAM counts as a refresh cycle. The SAM
portonof the VRAM is fully static and does not require any
refresh.

The operation and control of the MT42C8127 is compat-
ible with (and can be identical to) the operation of the
MT42C4064 (64K x 4 VRAM). However, the MT42C8127
offers several additional functions that mayv be used to
increase system performance or ease critical iming require-
ments. These “special functions” are described in detail in
the following sections.
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PIN DESCRIPTIONS

SO PIN
NUMBERS

SYMBOL

TYPE

DESCRIPTION

1

SC

Input

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

6

16

TROE

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

Output Enable: Enables the DRAM output buffers when

taken LOW after RAS goes LOW (TAS must also be LOW),
otherwise the output buffers are in the High-Z state.

12

Input

Mask Enable: if ME/WE is LOW at the falling edge of RAS

a MASKED WRITE cycle is performed, or

Write Enable: ME/WE is also used to select a READ

(MEWE = H) or WRITE (ME/WE = L) cycle when accessing the
DRAM. This includes a READ TRANSFER (ME/WE = H) or
WRITE TRANSFER (ME/WE = L).

35

Input

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

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

29

DSF

Input

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

14

Input

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

27

Input

Column Address Strobe: CTAS is used to clock in the 8
column-address bits and enable the DRAM output buffers (DQ's)
(along with TR/OE).

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

AD to A8

Input

Address Inputs: For the DRAM operation, these inputs are
multiplexed and clogked by HAS and TAS to select one 8-bit
word out of the 131,072 available. During TRANSFER operations,
A0 to A8 indicate the DRAM row being accessed (when

RAS goes LOW) and A0-A7 indicate the SAM start address
(when TAS goes LOW). A7, AB = “don't care” for the start

{ address when doing SPLIT TRANSFERS.

7,8,9,10,
31.32,33, 34

DQ1 - DQ8

input/
Output

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

2,3,4,5 355
37,38, 32

SDQ1 - SDQ8

input/
Output

Serial Data 1/O: Input/Output for SAM access cycles or High-Z,
when SE = HIGH.

26

QsF

Output

Split SAM Status: QSF indicates which half of the SAM is being
accessed. LOW if address 0 1o 127, HIGH if address 128 to 255.

13, 15,28

NC

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

11,20

Vee

Supply

Power Supply: +5V +10%

30, 40

Vss

Supply

Ground

3
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FUNCTIONAL DESCRIPTION

The MT42C8127 can be divided into three functional
blocks (see Figure 1): the DRAM, the transfer circuitry, and
the serial access memory (SAM). All of the operations
described below are shown in the AC Timing Diagrams
section of this data sheet and summarized in the Truth
Table.

Note:  For dual function pins, the function that is not
being discussed will be surrounded by parentheses.
For example, when discussing transfer operations,
the TR/DE pin will be shown as (UEE).

DRAM OPERATION
DRAM REFRESH

Like any DRAM based memorv, the MT42C8127 VRAM
must be refreshed to retain data. All 512 row-address com-
binations must be accessed within 8ms. The MT42C8127
supports CAS-BEFORE-RAS, RASONLY and HIDDEN
types of refresh cycles.

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

The refresh address must be generated externally and
applied to A0-AS inputs for ONLY REFRESH cycles.
TheDQpins remain ina High-Z state for both the RAS ONLY
and CAS-BEFORE-RAS cycles.

HIDDEN REFRESH cvcles are performed by toggling
RAS (and keeping TAS LOW) after a READ or WRITE
cycle. This performs CAS-BEFORE-RAS cycles but does not
disturb the DQ lines.

Any DRAM READ, WRITE, or TRANSFER cycle also
refreshes the DRAM row that is being accessed. The SAM
portion of the MT42C8127 is fully static and does not
require any refreshing.

DRAM READ AND WRITE CYCLES

The DRAM portion of the VRAM is nearly identical to
standard 256K x 4 DRAMs. However, because several of the
DRAM control pins are used for additional functions on
this part, several conditions that were undefined or “don’t

care” states for the DRAM are specified for the VRAM.
These conditions are highlighted in the following discus-
sion. In addition, the VRAM has several special functions
that can be used when writing to the DRAM.

The 17 address bits that are used to select an 8-bit word
from the 131,072 available are latched into the chip using
the A0-A8, RAS and CAS inputs. First, the 9 row-address
bits are set-up on the address inputs and clocked into the
part when transitions from HIGH to LOW. Next, the 8
column-address bits are set-up on the address inputs and
clocked-in when TAS goes from HIGH to LOW.

For single port DRAMS, the OE pinisa “don't care” when
RAS goes LOW. However, for the VRAM, when RAS goes
LOW, (TR)/OE selects between DRAM access or TRANS-
FER cycles. (TR)/OE must be HIGH at the RAS HIGH-to-
LOW transition for all DRAM operations (except CAS-
BEFORE-RAS).

If (ME)/WE is HIGH when TAS goes LOW, a DRAM
READoperationis performed and the data from the memory
cells selected will appear at the DQ1-DQ8 port. The (TR)/
OE input must transition from HIGH to LOW sometime
after falls to enable the DRAM output port.

Forsingle portnormal DRAMs, WEisa “don't care” when
RAS goes LOW. For the VRAM, ME/(WE) is used, when
RAS goes LOW, to select between a MASKED WRITE cycle
and a normal WRITE cycle. If ME/(WE) is LOW at the
RASHIGH to LOW transition, a MASKED WRITE opera-
tion is selected. For any DRAM access cycle (READ or
WRITE), ME/(WE) mustbe HIGH at the RAS HIGH-to-LOW
transition. If (ME)/WE is LOW before TAS goes LOW, a
DRAM EARLY-WRITE operation is performed and the
data present on the DQ1-DQ8 da%port will be written into
the selected memory cells. If (ME)/WE goes LOW after
TAS goes EOW, 2 DRAM LATE-WRITE operation is per-
formed. Refer to the AC timing diagrams.

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

The MASKED WRITE feature eliminates the need todo a
READ-MODIFY-WRITE cycle when changing only specific
bits within an 8-bit word. The MT42C8127 supports two
types of MASKED WRITE cycles, NONPERSISTENT
MASKED WRITE and PERSISTENT MASKED WRITE.

IfME/(WE) and DSF are LOW at the RASHIGH-to-LOW
transition, a NONPERSISTENT MASKED WRITE is per-
formed and the data (mask data) present on the DQ1-DQ8
inputs will be written into the mask data register. The mask
data acts as an individual WRITE ENABLE for each of the
eight DQ1-DQ8 pins. If a LOW (logic "0") is written to a
mask data register bit, the input port for that bit is disabled
during the subsequent WRITE operation and no new data
will be written to that DRAM cell location. A HIGH (logic
“1") on a mask data register bit enables the input port and

allows normal WRITE operation to proceed. Note that CAS
is still HIGH. When CXSB;oes LOW, the bits present on the

DQ1-DQ8 inputs will be either written to the DRAM (if the

mask data bit is HIGH) or ignored (if the mask data bit is

LOW). The DRAM contents that correspond to masked

input bits will not be changed during the WRITE cycle. The

MASKED WRITE is non-persistent (must be re-entered at

every RAS cycle) if DSF is LOW when RAS goes LOW. The

mask data register is cleared at the end of every NON-

PERSISTENT MASKED WRITE. FAST PAGE MODE can

be used with NONPERSISTENT MASKED WRITE to write

several column locations in an addressed row. The same
mask is used during the entire FAST-PAGE-MODE RAS
cycle. Ar. example NONPERSISTENT MASKED WRITE
cycle is shown in Figure 2.

l‘— NONPERSISTENT MASKED WRITE —-’]4——— NONPERSISTENT MASKED WRITE ———"l

RAS

/T

5

CAS

)

-

—

VN

i

\ S

VNN

ME/WE :
DSF LT, Lz
STORED MASK INPUT ~ STORED|STORED MASK INPUT  STORED
DATA DATA | DATA (RE-WRITE) DATA
1] 0 eemeee > X 1] 0] 1 e > 1 > (1]
] 1 eeeees > 0 ----> [0 o] 0 eeeee- > X o
0] 0 ceeeee > X o] 0] 0 eeee- > X 0]
0] 1 e > 1 > 1] 0] 1 e > 1 > [1]
0 0 emee- > X 0 0 0 eeees- > X 0
o —  — |  —
K 1 e > 0 ----> [0] 0] 1 e > 1 > [1]
1 0 emeee- > X 1 0 1 e > 1 > 1]
0] 1 e > 0 ----> [0] o] 0 e > X 0]
BEFORE : AFTER |BEFORE AFTER
- ADDRESS 0 > | ADDRESS 1 >
X = NOT EFFECTIVE (DON'T CARE) DONT CARE
- Figure 2

NONPERSISTENT MASKED WRITE EXAMPLE
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PERSISTENT MASKED WRITE

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

PERSISTENT MASKED WRITE cycles may then be per-
formed by taking ME/(WE) LOW and DSF HIGH when
RAS goes LOW. The contents of the mask data register will
then be used as the mask data for the DRAM inputs. Unlike
the NONPERSISTENT MASKED WRITE, the data present
on the DQ inputs is not loaded into the mask register when
RAS falls and the mask data register will not be cleared at
theend of the cycle. Any number of PERSISTENT MASKED
WRITEs, toany address, may be performed withouthaving
to reload the mask data register. Figure 3 shows the LOAD
MASKREGISTER and two PERSISTENT MASKED WRITE
cycles in operation. The LOAD MASK REGISTER and
PERSISTENT MASKED WRITE cycles allow controllers,
that cannot provide mask data to the DQ pins at RAS time,
to perform MASKED WRITE operations. PERSISTENT
MASKED WRITE operations can be performed during

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

LOAD MASK DATA REGISTER

The LOAD MASK REGISTER operation and timing are
identical to a normal WRITE except that DSF is HIGH when
RAS goes LOW. As shown in the Truth Table, the combi-
nation of TR/ (OE), ME/(WE), and DSF being HIGH when
RAS goes LOW indicates the cycle is a REGISTER load
cycle. DSF is used when TAS goes LOW to select the reg-
ister to be loaded and must be LOW for a LOAD MASK
REGISTER cycle. The data present on the DQ lines will then
be written to the mask data register.

Note: Foranormal DRAM WRITE cycle, the maskdata register
is disabled but not modified. The contents of mask data
register will not be changed unlessa NONPERSISTENT
MASKED WRITE cycleora LOAD MASK REGISTER
cycle is performed.

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

REGISTER cycle.
The mask data register contents are used during PERSIS-

TENT MASKED WRITE cycles to selectively enable writes
to the eight DQ planes.

"— LOAD MASK REGISTER »IO—PERSISTENT MASKED WRITE —’l *— PERSISTENT MASKET WRITE —’l

7S \ / \ / \ /
wE f - :
DsF /ey N NI
MASK STORED WPUT  STORED | STORED INPUT  STORED
DATA DATA | DATA DATA
o] X [1] [o] x o]
1 0 --» 0] lo] 1 e [1]
o a APPLY x o] 0] APPLY X 0]
L I g 1 O wasx i £
o] B Ree X D [ T v X o
) 1 : 0 ~» [0] 0] ) ¢ > [0
] [0 1o ] o] t e 1]
Le] Lol X 10] [o] X (0]
(Storea BEFORE AFTER | BEFORE AFTER
Mask Datz ADDRESS 0 ADDRESS 1
Register)
X« NCT EFFECTIVE (DONT CARE}
. DON'T CARE
Figure 3 Z

PERSISTENT MASKED WRITE EXAMPLE




MICRON

TECHNDL OGY W

MT42C8127

TRANSFER OPERATIONS

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

READ TRANSFER (DRAM-TO-SAM TRANSFER)

If (ME)/WE is HIGH and DSF is LOW when RAS goes
LOW, a READ TRANSFER cycle is selected. The row ad-
dress bits indicate the eight 256-bit DRAM row planes that
are to be transferred to the eight SAM data register planes.
The column address bits indicate the start address (or Tap
address) of the serial output cycle from the SAM data
registers. CAS must fall for every TRANSFER in order to
load a valid Tap address. A read transfer may be accom-

=\ W:”_\

plished two ways. If the transfer is to be s,gch:onized with
SC (REAL-TIME READ TRANSFER), TR/(OE) is taken
HIGH after CAS goes LOW. If the transfer does not have to
besynchronized with SC (READ TRANSFER), TR/ (OE) may
go HIGH before TAS goes LOW (refer to the AC Timing
Diagrams). The 2048 bits of DRAM data are written into the
SAM data registers and the serial shift start address is
stored in aninternal 8-bit register. QSFwillbe LOW if access
is from the lower half (addresses 0 through 127), and HIGH
if access is from the upper half (128 through 255). If SE is
LOW, the first bits of the new row data will appear at the
serial outputs with the first SC clock pulse. 'SEPenables the
serial outputs and may be either HIGH or LOW during this
operation. The SAM address pointer will increment with
the SC LOW to HIGH transition, regardless of the state of
SE. Performing a READ TRANSFER cycle sets the direction
of the SAM 1/0 buffers to the output mode.
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(QSF GOES LOW) ! ! I (OSF REMAINS HIGH)
DON'T CARE
Figure 5

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

The SPLITREAD TRANSFER cycle eliminates the critical
transfer timing required to maintain a continuous serial
outputdata stream. When using normal TRANSFER cycles,
the REAL-TIME READ TRANSFER cycle has to occur im-
mediately after the last bit of “old data” was clocked out of
the SAM port.

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

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

A normal, non-split READ TRANSFER cycle must pre-
cede any sequence of SPLIT READ TRANSFER cycles to
provide a reference to which half of the SAM the access will
begin. Then SPLITREAD TRANSFERS maybe initiated by
taking DSF HIGH when RAS goes LOW during the
TRANSFER cycle. Asin non-split transfers, therow address
is used to specify the DRAM row to be transferred. The
column address, A0-A6, is used to input the SAM Tap
address. Address pins A7 and A8 are “don't care” when the
?Kaddress is loaded at the HIGH to LOW transition of

AS Itisinternally generated so that the SPLIT TRANSFER
will be to the SAM half not currently being accessed.

Figure 5 shows a typical SPLIT READ TRANSFER initia-
tion sequence. The normal READ TRANSFER is first per-
formed, followed by a SPLITREAD TRANSFER of the same
row to the upper half of the SAM. The purpose of the SPLIT
TRANSEFER of the same data is to initiate the split SAM
operating mode and load the Tap address. Serial access
continues, and when the SAM address counter reaches 127
(“A7=0, A0-A6=1) the new Tap address is loaded for the
next half (“A7“=1, AC-A6=Tap) and the QSF output goes
HIGH. Once the serial access has switched to the upper
SAM, new data may be transferred to the lower SAM. The
controller must wait for the state of QSF to change and then
the new data may be transferred to the SAM half not being
accessed. For exampic, the next step in Figure 5 would be to
wait until QSF went LOW (indicating that row-1 data is
shifting outthe lower SAM) and then transfer the upper half
of row 1 to the upper SAM.

WRITE TRANSFER (SAM-TO-DRAM TRANSFER)

Theoperation of the WRITE TRANSFER is identical tothe
READ TRANSFER described previously except (ME)/WE
and 5E must be LOW when goes LOW. The row ad-
dress indicates the DRAM row to which the SAM data
registers willbe written. Thecolumnaddress (Tap)indicates
the starting address of the next SERIAL INPUT cycle for the
SAM data registers. A WRITE TRANSFER changes the
direction of the SAM1/Obuffers tothe inputmode. QSFwill
indicate the SAM half accessed.

PSEUDO WRITE TRANSFER (SERIAL INPUT MODE
ENABLE)

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

ALTERNATE WRITE TRANSFER (SAM-TO-DRAM
TRANSFER)

The operation of the ALTERNATE WRITE TRANSFER is
identical to the WRITE TRANSFER except that the DSF pin
is HIGH and (ME)/WE is LOW when goes LOW, al-
lowing SE to be a “don‘t care.” This allows the outputs tobe
disabled using SE during a WRITE TRANSFER cycle.

POWER UP AND INITIALIZATION

When Vec is initially supplied or when refresh is inter-
rupted for more than 8ms, the MT42C8127 must be initial-
ized.

After Vcc is at specified operating conditions, for 100us
minimum, 8 RKAS cycles and 1 5C cycle must be executed to
initialize the memory array. When the device is initialized
the DRAM 1/0 pins (DQ's) are in a High-Z state, regardless
of the state of (TR)/OE. The DRAM array will contain ran-
dom data.

The SAM portion of the MT42C8127 is completely static
in operation and does not require refresh or initialization.
The SAM port will power-up in the serial input mode
(WRITE TRANSFER)and thel/Opins (SDQ's) willbe High-
Z, regardless of the state of SEa,b. The mask register will
contain random data after power-up.
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Q TRUTH TABLE
N
le. CODE FUNCTION RAS FALLING EDGE AQ - A8' Da1 - Dag?
b= o |wh/oE weywe| osr | SE | was | ENS | A | TR | maskmecisTeR
DRAM OPERATIONS
CBR | TAS-BEFORE-FAS REFRESH o X X X X - X - X X
ROR | RAS-ONLY REFRESH ' 1 X X X ROW - X — X
AW | NORMAL DRAM READ OR WRITE 1 1 1 0 X ROW {coumn| X VALID 3
DATA
AWNM | NONPERSISTENT (LOAD AND USE) MASKED 1 1 ° ) X AOW | COLUMN | WRITE | vALID LOAD &
WRITE TO DRAM A MASK | DATA USE
RWOM | PEASISTENT (USE REGISTER) MASKED 1 1 0 1 x | now [cowmn| x VALID USE
WRITE TO DRAM DATA
REGISTER OPERATIONS
MR | LOAD MASK REGISTER 1 1 i 1 X ROW | X 3 WRITE LOAD
MASK
TRANSFER OPERATIONS
AT | READ TRANSFER (DRAM-TO-SAM TRANSFER) 1 o 1 0 X ROW | Tap* X X X
SRT | SPLIT READ TRANSFER (SPLIT DRAM-TO-SAM TRANSFER) 1 (] 1 1 X AOW | TAP* X X X
WT | WRITE TRANSFER {SAM-TO-DRAM TRANSFER) 1 ° [ 0 [ ROW | TAP® X X X
PWT | PSEUDO WRITE TRANSFER (SERIAL INPUT MODE ENABLE) 1 0 o (i 1 AROW* | TAP? X X X
AWT | ALTERNATE WRITE TRANSFER i 0 0 i X ROW | TAPs X X 3
(SAM-TO-DRAM TRANSFER)
NOTES: 1. These columns show what must be present on the A0-A8 inputs when RAS falls and AC-A7 when CAS falls.
1 2. These columns show what must be present on the DQ1-DQ8 inputs when RAS falls and when CAS falls.
N 3 3. On WRITE cycles, the input data is latched at the talling edge of CAS or ME/WE, whichever is later.
m Similarly, on READ cycles, the output data is latched at the falling edge of CAS or TR/OE, whichever is later.
¢ 4. The ROW that is addressed will be refreshed, bul no particular ROW address is required.
S. This is the first SAM address location that the first SC cycle will access. For Split SAM transfers, the Tap
will be the first address location accessed of the "new” SAM half after the boundary of the current hal is
: reached (127 for lower half, 255 for upper hait),
M
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ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.

Voltage on Vcc supply relative to Vss ......... -1.0Vto +7.0V am 3 ! )
Operating Temperature, Ta(Ambient) ........... 0°C to +70°C This is a stress rating only and functional operation of the
Storage Temperature (Plastic) ... -55°C to +150°C device at these or any other conditions above those indicated
Power Dissipation ....... 1W in the operational sections of this specificationis not implied.
Short Circuit Qutput Current .......cooccseeecersscrmsecussernns 50mA Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.
RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA £70°C)
PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vee 4.5 55 v 1
input High (Logic 1) Voltage, All Inputs ViH 2.4 |Vce+1 \' 1
Input Low (Logic 0) Voltage, All Inputs viL -1.0 0.8 \Y 1
DC ELECTRICAL CHARACTERISTICS
(0°Cs< TAS 70°C; Vec = 5.0V £ 10%)
PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
INPUT LEAKAGE CURRENT I <10 10 HA
(any input (OV<VingVec), all other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT loz -10 10 HA
(DQ, SDQ disabled, 0V<VoutsVee)
OUTPUT LEVELS
Output High Voltage (louT = -2.5mA) VoH 24 Vv
Output Low Voltage (louT = 2.5mA) Vou 0.4 A 1
CAPACITANCE
PARAMETER SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: Ao-As Cn 5 pF 2
input Capacitance: RAS, CAS, MEMWE, TR/OE, SC, SE, DSF Ci2 8 pF 2
input/Output Capacitance: DQ, SDQ Cvo 9 pF 2
Output Capacitance: QSF Co 9 pF 2

10
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TLLNDLOGY B

CURRENT DRAIN, SAM IN STANDBY

(0°C < TA £70°C; Vce = 5.0V £ 10%) MAX
PARAMETER/CONDITION SYMBOL -10 -12 UNITS [NOTES
OPERATING CURRENT [l 80 70 mA | 3,4
(RAS and TAS = Cycling: TR = TRC(MIN)

OPERATING CURRENT: FAST PAGE MODE lec2 60 70 mA | 3,4
(RAS = ViL; TAS = Cycling: Tec = Tre(MIN))

STANDBY CURRENT: TTL INPUT LEVELS ices 10 10 mA

Power supply standby current (RAS=CAS=Vm after 8 RAS cycles min)

REFRESH CURRENT; RAS-ONLY leca 80 70 mA 3
(RAS=Cycling; CAS=Vin)

REFRESH CURRENT: iccs 70 60 mA | 3,5
CTAS-BEFORE-RAS (RAS and TAS=Cycling)

SAM/DRAM DATA TRANSFER lccs 85 75 mA 3

CURRENT DRAIN, SAM ACTIVE (tsc = MIN)

(0°C < T <70°C; Vee = 5.0V = 10%) MAX
PARAMETER/CONDITION SYMBOL| -10 -12  |UNITS INOTES
OPERATING CURRENT lcc? 120 110 mA | 3,4
(RAS and TAS = Cycling: Tac = TRCMINY)

OPERATING CURRENT: FAST PAGE MODE lccs 100 90 mA | 3,4
(RAS = Vui; CAS = Cycling: Trc = TPCMIN)

STANDBY CURRENT: TTL INPUT LEVELS lecs 45 40 mA | 3,4
Power supply standby current (RAS=CAS=V~ after 8 RAS cycles min) [

REFRESH CURRENT: RAS-ONLY lecio 120 110 mA | 3,4
(RAS=Cycling; CAS=Vix)

REFRESH CURRENT: lcc1 110 100 mA |3,4,5
CAS-BEFORE-RAS (RAS and TAS=Cycling)

SAM/DRAM DATA TRANSFER lcc12 125 115 mA | 3,4

11
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DRAM TIMING PARAMETERS

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

A.C. CHARACTERISTICS -10 -12

PARAMETER SYM MIN MAX MIN MAX__ ! UNITS |NOTES
|_Random READ or WRITE cycle time ‘RC 190 220 ns

READ-MODIFY-WRITE cycle time 'RwC | 250 205 ns

FAST-PAGE-MODE READ or WRITE pc 55 70 ns

cycle time

FAST-PAGE-MODE READ-MODIFY-WRITE tPRWC | 110 130 ns

cycle time

Access time trom RAS ‘RAC 100 120 ns | 14

Access time from TAS ICAC 30 35 ns 15

Access time from (TR)/OE ‘oE 25 30 ns

Access time from column address ‘AL 50 60 ns
|_Access time from TAS precharge 'cpa 55 65 ns

HAS pulse width ‘RS | 100 {10000 | 120 | 10,000 | ns

RAS pulse width (FAST PAGE MODE) 'RASP 100 (100,000 120 [100,000! ns

RAS hold time 'RsH | 35 40 ns

RAS precharge time 'Rp 70 80 ns

TAS pulse width '‘tAs | 30 [10000! 35 1140000 ns

TAS heid time ‘csH | 100 120 ns

TAS precharge time CPN 15 20 ns | 16

TAS precharge time (FAST PAGE MODE) cp 10 15 ns

FAS to TAS delay time ‘ReD | 20 70 25 85 ns | 17

TAS to RAS precharge time 'CRP 5 10 ns

Row address setut time 'ASR 0 0 ns

Row address hold time 'RAH 15 15 ns

RAS to column 'RAD | 20 50 20 60 ns | 18

address delay time

Column address setup time 'ASC 0 0 ns

Column address holg time ICAH 20 25 ns

Column address hold time AR 70 85 ns

(referenced to RAS) -

Column address to 'RAL 50 60 ns

HAS lead time

Read command setup time 'RCS 0 0 ns

Read command hold time '‘RCH 0 0 ns | 19

(referenced to CAS)

Read command hoid time '‘RRH 0 0 ns | 19

(referenced to RAS)

TAS to output in Low-Z ‘cLz 0 0 ns

Output butfer turn-off delay 'OFF 0 20 0 30 ns_[20.23

Output Disable 'op 0 20 0 30 ns | 23

Output Disable hold time from start of write 'OEH 25 30 ns | 27

Output Enabie to FAS delay 'ORD 0 0 ns

12
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DRAM TIMING PARAMETERS (Continued)

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

A.C. CHARACTERISTICS -10 -12
PARAMETER SYM MIN MAX MIN MAX | UNITS | NOTES
Write command setup time 'wes 0 0 ns | 21
Write command hold time ‘WCH | 20 25 _ns
Write command hold time 'WCR | 70 85 ns
(referenced to RAS)
Write command pulse width 'wp 15 20 ns
Write command to FAS lead time 'RWL 20 25 ns
Write command to TAS lead time CWL 20 25 ns
Data-in setup time DS 0 0 ns | 22
Data-in hold time 'DH 20 25 ns | 22
Data-in hold time 'DHR 70 90 ns
{referenced to RAS)

| RAS to WE delay time 'RWD | 130 160 ns | 21
Column address 'AWD | 80 100 ns | 21
to WE gelay time
CAS to WE delay time 'CWD 60 75 ns | 21
Transition time (rise or fall} s 3 50 3 50 ns |9 .10
Retfresh period (512 cvcles 'REF 8 8 ms
RAS to TAS precharge time '‘RpC 0 0 ns
TAS setup time 'CSR 10 10 ns 5
(CAS-BEFORE-RAS REFRESH)
TAS hold time 'CHR | 30 30 ns 5
(CAS-BEFORE-RAS REFRESH)
ME/WE to RAS setup time 'WSR 0 0 ns
ME/WE to RAS hold time 'RWH 15 15 ns
Mask Data to RAS setup time ‘MS 0 0 ns
Mask Data to RAS holc time ™MH |~ 15 15 ns

13
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TECHMOL OGY N

TRANSFER AND MODE CONTROL TIMING PARAMETERS
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 6, 7,8,9,10) (0°C<T, £+70°C; Vcc = 5.0V 1 10%)

A.C. CHARACTERISTICS -10 -12
PARAMETER SYM MIN_| MAX | MIN_| MAX_|UNITS | NOTES
TRANSFER command to s 0 0 ns | 25
HAS setup time
TRANSFER command 1o RAS hold time TLH 15 {10,000 15 10000} ns | 25 |
TRANSFER command to FIAS hold time ‘RTH | 80 [10000] 90 |[10000| ns | 25
(REAL-TIME READ TRANSFER only)
TRANSFER command to TAS hoid time 'CTH 25 30 ns 25
(REAL-TIME READ TRANSFER only)
TRANSFER command to column address hold 'ATH 30 35 ns | 25
time (for REAL TIME READ TRANSFER only)
TRANSFER command te SC lead time TSL 5 5 ns 25
TRANSFER command to TRL 0 0 ns | 25
RAS lead time
TRANSFER command to TRD 15 15 ns 25
RAS delay time
TRANSFER command to TAS time TcL 0 0 ns 25 |
TRANSFER command to oo | 15 15 ns | 25
TAS delay time
First SC edge to TRANSFER TSD 10 10 ns | 25
command delay time
Seria! output butfer turn-off 'spz 10 40 10 50 ns
delay from RAS
SC to RAS setup time SRS 30 4C ns
RAS 1o SC delay time 'SRD 25 30 ns
Serial data input to SE delay time 'sZE 0 0 ns
RAS to SD buffer turn-on time 'srRO 0 0 ns
Seria! data input delay trom BAS 'spp 50 55 ns
Serial data input to RAS delay time 575 0 0 ns
Serial input mode enable 'ESR 0 0 ns
(SE) to RAS setup time -
Serial input mode enable 'REH 15 15 ns
(SE) to BAS hold time
NON-TRANSFER command s 0 0 ns | 26
to RAS setup time
NON-TRANSFER command to RAS hold time 'YH 15 15 ns | 26
DSF to RAS setup time FSR 0 0 ns
DSF to RAS hold time 'RFH 15 15 ns
SC to QSF delay time 'sQD 30 35 ns
SPLIT TRANSFER setup time 'STS 35 40 ns
SPLIT TRANSFER hold time 'STH 35 40 ns
RAS to first SC delay 'RSD 95 105 ns
TAS 1o first SC delay 'csh 25 35 ns
Column address valic to first SC delay 'ASD 55 65 ns
TR OF to QSF Delay Time Tab 35 40 ns

| TAS to QSF Delay Time - ‘caDb 45 50 | ns
RAS 10 QSF delay time '‘RQD 85 105 ns

14
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SAM TIMING PARAMETERS

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

A.C. CHARACTERISTICS -10 -12

PARAMETER SYM | MIN | MAX | UNITS | NOTES

Serial clock cycle time 'sc 30 35 ns
Access time from SC sac 30 35 ns 24
SC precharge time (SC LOW time) sp 10 12 ns

SC pulse width (SC HIGH time) 'sas | 10 12 ns
Access time from BE 'SEA 20 30 ns_| 24
BE precharge time 'SEP 15 15 ns

BE pulse wicth sg 15 15 ns

Serial gata-c.: hold time atter 'SOH 5 5 ns 24
SC high

Serial output buffer turn-off sgz 0 15 0 25 ns | 24
delay from SE

Serial data-in setup time 'sps 0 0 ns | 24
Serial data-in hold time 'SDH 15 20 ns | 24
SERIAL INPUT (Write) Enable 'sws 0 0 ns

setup time

SERIAL INPUT (Write) Enable SwH | 15 20 ns

hoid time

SERIAL INPUT (Write) Disable 'swis | o 0 ns

setup time

SERIAL INPUT (Write) Disable lswiH | 15 20 ns

hold time

15
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NOTES

1. All voitages referenced to Vss.

2. This parameter is sampled. Capacitance is calculated

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

av

Icc is dependent on cycle rates.

Icc is dependent on output loading. Specified values

are obtained with minimum cycle time and the output

open.

5. Enables on-chip refresh and address counters.

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

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

followed by any eight RAS cycle and 1 SC cycle

before proper device operation is assured. The eight

RAS cycle wake-up should be repeated any time the

8ms refresh requirement is exceeded.

AC characteristics assume 'T = 5ns.

9. VmH (min) and Vi (max) are reference levels for
measuring timing of input signals. Transition times
are measured between VH and V1L (or between VIL
and V).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
Vi (or between ViL and V) in 2 monotonic manner.

11. If CAS = Vi, DRAM data output (DQ1-DQ8) is high
impedance.

12. If CAS = Vi, DRAM data output (DQ1-DQ8) may
contain data from the last valid READ cycle.

13. DRAM output timing measured with a load
equivalent to 1 TTL gate and 100pF. Output reference
levels: Vor = 2.0V; VoL = 0.8V.

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

15. Assumes that ‘RCD 2 'RCD (max).

16. 1f CAS is LOW at the falling edge of RAS, DQ will be
maintained from the previous cycle. To injtiate a new
cycle and clear the data out buffer, CAS must be
pulsed HIGH for 'CPN.

17. Cperaticn within the 'RCD (max) limit ensures that
'RAC (max) can be met. 'RCD (max) is specified as a
reference point only; if 'RCD is greater than the
specified 'RCD (max) limit, then access time is
controlled exclusivelv by 'CAC.

18. Operation within the 'RAD (max) limit ensures that
'RCD (max) can be met. 'RAD (max) is specified as a
reference point only; if 'RAD is greater than the

- w

b

specified 'RAD (max) limit, then access time is
controlled exclusively by 'AA.

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

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

21. 'WCS, 'RWD, 'AWD and 'CWD are restrictive
operating parameters in LATE-WRITE, READ-
WRITE and READ-MODIFY-WRITE cycles only. If
'WCS 2 *WCS (min), the cycle is an EARLY-WRITE
cycle and the data output will remain an open circuit
throughout the entire cycle, regardless of TR /OE. If
'WCS < 'WCS (min), the cycle is a LATE-WRITE and
TR/OE must control the output buffers during the
write to avoid data contention. If ‘RWD 2 'RWD
(min), ‘AWD 2 'AWD (min) and 'CWD 2 'CWD
(min), the cycle is a READ-WRITE and the data
output will contain data read from the selected cell. If
neither of the above conditions are met, the state of
the output buffers (at access time and until CAS goes
back to V) is indeterminate but the WRITE will be
valid, if ‘OD and ‘OEH are met. See the LATE-WRITE
AC Timing diagram.

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

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

24. SAM output timing is measured with a load
equivalent to 1 TTL gate and 50pF. Output reference
levels:"Von = 2.0V; VoL = 0.8V,

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

26. NON-TRANSFER command means that TR/OE is
HIGH when RAS goes LOW.

27. LATE-WRITE and READ-MODIFY-WRITE cycles
must have 'OD and ‘OEH met (OE HIGH during
WRITE cycle) in order to ensure that the output
buffers will be open during the WRITE cycle. The
DQs will provide previously read data if CAS
remains LOW and OF is taken LOW after ‘'OEH is
met. If CAS goes HIGH prior to OE going back LOW,
the DQs will remain open.
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DRAM READ CYCLE
s M- X \
@ s F R 4 /{
oo x:rzm ' o XTI o
ww T K T
x:r.m"— i
VidL = i e ’ j,”’_“- OPEN x VALID o:;: OPEN
w7 X, /
07/} ooNT care
B unpeFiNED
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. TECYNDIOGY INC

DRAM FAST-PAGE-MODE READ CYCLE

tRASP
[Be L
m—— Vi
RAS y
L
fcsH tpc 'RSH
I‘CRP 'RCD 1cAS 'cP 1 ‘cas ‘cp CAS {CPN I
V=
Tas vy \\‘ ,H -
AR )
'RAD YRAL

SR || tRAH tasc TCAH 1ASC || 1CAH 1ASC {CAH
ADOR V=7 ROW COLUMN couuum_m]{ cowwn — K7///111111171777K row

tres L-'RCS - L-—' RCS - «RRK
'WSR || 'RWH RCH— |__ " 1RCH l" ‘ tRCH I
w7 70 7 .

o WDy I T,

1CAC 'OFF ICAC 1OFF ICAC t
| - | |=!OFF
CL2 o 10— -— L 2— -
00 YIOH- " VALD Y T VALD ) VALID
v OPEN
1oL = ' DATA DATA DATA
ty Tk
AL ALY 10 || top tog | top t0E 10D
PRI )

weE W7 W%V///////A WA Wmf,\ ZI77707,
_ DON'T CARE

B unoerineo

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

WRITE CYCLE FUNCTION TABLE

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

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

19
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TECHNDLOGY NC

DRAM EARLY-WRITE CYCLE
L ! A\
N \_)
i VASR TRAH tASC {CAH
ADDR \y{[‘:/ZC/% ROW m; COLUMN - L} l 422222222222222}( ROW
i) v V) I
ose W77 B W,
0o VST ////&% c W D %/W/WWW/W/
w& W) S
DON'T CARE
B unpeFiNeD

NOTE: The iogic states of "A", “B", “C", and "D" determine the type of WRITE operation performed. See the Write
Cycie Function Table for a detailed description.
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DRAM LATE-WRITE CYCLE
o —
LM \
o s R )
v i ASR RAH 4@“ ASC {CAM
woor WT7777% Row i coLumn Hmimiimning
. | ’&"LSR. RWH ' WP %
wewe w7 A ¥ K T
|t

ose WA B A A
0 V8T ¢ W D K

'ys

toD

YR

|

| tomn_,

w& V77

NOTE:

N,

Cycle Function Table for a detailed description.

Y,

//} DON'T CARE
R UNDEFINED

The logic states of A", “B", “C”, and “D” determine the type of WRITE operation performed. See the Write

21
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CHHOIOULY meC

DRAM READ-WRITE CYCLE
(READ-MODIFY-WRITE CYCLE)
M A /
ADDR 5&7/7/)% Row m coumn !(//////////////////////(/// VTR row
i v:rW»imAﬁ ‘ |
ose 5It‘2///////)i' B W/ TN
be 3:8{*:—2__5 @i(vmo Sour D ] OPEN
...'i.” tym {0 . 'oo‘
DONT CARE
R UNDEFINED

NOTE: The logic states of “A”, “B", “C", and “D” determine the type of WRITE operation performed. See the Write Cycle
Function Table for a detailed description.
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VECI01 OC.Y miC

DRAM FAST-PAGE-MODE EARLY-WRITE CYCLE

e i ; -

@™ W/ R\ / \_
ADDR ‘6{’::% Row ‘ COLUMN WL COLUMN mt cowms  K///11111/K row
" W7k A : W, i

1rsy l 'RFH
i
oss W7k B W///W////W T K 8
oo {’:gf:% C]l 7 D D M D mm
'.Zi.| AL
w& s 77 N T
B DON'T CARE
BX) UNDEFINED

NOTE: 1. READ cycles or READ-MODIFY-WRITE cycles can be mixed with WRITE cycles while in FAST PAGE

MODE.
2. The logic states of “A", “B", “C", and “D" determine the type of WRITE operation performed. See the Write

Cycle Function Table for a detailed description.
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T CHMOLOGY e

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

tRASP

L . 7
L=

lesH tPRWC 'RSH

! ‘crP 1RCD tcas tep cas 11 tee 1cAs tePN !

s Vs A R\ J AN

'AR \

| tRAD 1RAL
TASR || ‘RAM tASC {CAH tASC 1CAH 1ASC {CAM
v : ¥ 7 ! . I
TH=
ADDR VlL-@;( ROW COLUMN 7 COLUMN 1/ cowmn  X///1111/1///7X mow
tAWD l
- -tRWL
1CWL=~- o] 1CWi—~— e et
1RCS - cwi
twp ~= I WP = - - et WP
tawp tAWD tAWD
fwsa i1 tRwH
tcwp j__tewp tewD
o= Vi 4 3
MEWE ylH= A .

tESR H

[
ost W% B JW///I////////////W T ok,

JRLENRLLY
VIOH=-
be VIOL-__l c F
t 1 =~ -
l.-Y—S- -ﬁ.i {OE v ..i 1O vee| o= ’
|
e W% /

'RAC

-— DK ==
tcPa 1ps=| |-

{CAC~
1012

DONT CARE

B UNDEFINED

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

(ADDR = A0-A8)
i zr:_"—:—’g g U
—— -
oW o ‘ k /
soon 7717k ow I, =
ww V=7
w YT
| =
L N Y N

CAS-BEFORE-RAS REFRESH CYCLE

1ap {RAS tap taas

i
w7 : : )
IRPC
 tepn icsA ICHR RPC |, 'CSA j_tcHR
wm "E YA { _ /%/7,
soor W77 LI /. /

W zrzzzzzy N
o R Ll 7z

v —
oo viHZ OPEN OPEN

e S vz,

[/} DON'T CARE
B unoermeD
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TECHNDLOGY W

DRAM HIDDEN REFRESH CYCLE

Ly ; /
® Vs 7 N H‘ '
ADDR 3&/1@& ROW cowmy K/ T iy
| 'WSR TRWH 1RCS tARK
e v R S
! {FSR {AFH
o 0T U
oo yloH-= OPEN mi VALID Dot - :E.——OPEN—
mEVIZ S N b
- DON'T CARE
B unpEFINED

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

READ TRANSFER
(DRAM-TO-SAM TRANSFER)
(When part was previously in the SERIAL INPUT mode)
TN I y X
Mg 7 N k) T
"‘"fL LT —lasc | lean
soon V777K _ Pow K% ““Tm KL i
i l‘wsn tRWH - 'ASD ;
wwe VW7 ‘ RV
, || P | | l |
o | j , ; 7
oo viOrT -",i‘ ' OPEN oren
o teso
| '_T_ [._'Tw_.‘ — —
W W £ / UL
! SRS IRSD tsC
_’_s»_As__i ! IS 1P
se Vs i o \ N\
1SOH l 1SRC . .
-! ._‘sos_! ;..‘szs 7 : ;-.: 15‘:
00 3&4: V@ L TR A0 ooyt X vAD Do X VALID Dot )
‘M’I 0 il
£ Vs ////////IM///////////////////I//////////////////////////I/AJK
'cop
osF Y2z NOTE 2 K NOTE 2
DON'T CARE
B unperiNeD

NOTE: 1. There must be no rising edges on the SC input during this time period.
2. QSF = 0 when the Lower SAM (bits 0—127) is being accessed.
QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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TECHNOLOGY BeC

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

mE s X X
s , \ 7
'!ASH TRAK = —ASC i _1::
AooR 51?3@% Row W Ll

[
VR Vi | N,

’__*:sa TRFH | ' | I
Vine !
ose V7% %ZW?WZ%%WWWAMWWW%? I,

loi‘ ‘ !

|

oo V- i OPEN OPEN

| tATH l
!
1CTH tTRL {TRD
iLE! {RTH oL )
t
W Wk : W
s¢ $TSL 178D
1 'SP __ | 'sAs . _tsP
se Vs i l i ,L \ )'_—\I_f N/ N/
PREVIOUS ROW DATA NEW ROW DATA
- lotSOH o - SAC
sbQ ‘Jgf: { Vgﬁcs_,’ VAUD Dot >< VAUD Doy rr VALID Doy X VALID Doy X VALID Doyt
Jse tSEP
.I Lt SEZ ~f latsea IToe
& s kﬁ/w“///i

GsF 38’:: NOTE 2 K NOTE 2
077 pont care
B unpEFINED

NOTE: 1. The BE pulse is shown to illustrate the SERIAL OUTPUT ENABLE and DISABLE timing. It is not required.
2. QSF = 0 when the Lower SAM (bits 0~127) is being accessed.
QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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SPLIT READ TRANSFER
(SPLIT DRAM-TO-SAM TRANSFER)
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=
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/
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o X J
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*

///| DONT CARE

B unoeriNeD

NOTE: 1. QSF = 0 when the Lower SAM_(bits 0-127) is being accessed.
QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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S YCWNOLOCY ™C

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

L . N
RN 7 ' )  /
[ = ™
] [ e ] | e
ADDR 3{*‘2@( ROW SAM START I
WEWE V:“-Z%W)l; 4 / /A
jor
b0 VBT ] ' OPEN OPEN
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530 VR vaiog %\; VALID Ogyt }_wz_immh m VALID Dpe m
B XM ’/////////////////I//////////ﬁ'/////////////- NoTE 2
| e
OsF 38:‘: NOTE 4 L NOTE «
V73 von care
B unpeFiNeD

NOTE: 1. I 5E is LOW, the SAM data will be transferred to the DRAM.
f BE is HIGH, the SAM data will not be transferred to the DRAM (SERIAL INPUT MODE ENABLE cycle).
2. SE must be LOW to input new serial data, but the serial address register is incremented by
SC regardless of SE.
3. There must be no rising edgeson the SC input during this time period.
4. QSF = 0 when the Lower SAM (bits 0~127) is being accessed.
QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)
(When part was previously in the SERIAL INPUT mode)

1RC
1RAS I ‘e
L
Wn.""""""'1
L K \ —
fcsK
|§.“
I'cna 'RCD 1CAS
Vipo
IR ) y /
AR
'RAD tRAL
1
tasr " I"m" tasc AN

soon W77k mow KR smsum iz

;
'WSHR fRWH

e W7 N,

tESA {RFH

S

|
ose W/ NI
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wa YN i ///////////////////////////////////////////// T
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s Vs N NoTE2 \ ; A
- g - s
soo YR IR v XTI oo om UL a2
i_'ssa {REN ] 'swis
osF Vg NOTE 3 K NOTE 3
DONT CARE

NOTE: 1. SE must be LOW to input new serial data, but the serial address register is incremented by
SC regardiess o SE.
2. There must be no rising edges on the SC input during this time period.
3. QSF = 0 when the Lower SAM (bits 0-127) is being accessed.
QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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TECHNOLOGY MaC

ALTERNATE WRITE TRANSFER
(SAM-TO-DRAM TRANSFER)

tac
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Vi F ‘ ) Y /
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'sAS ‘ 15p 1saS 'f 5P|
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tSOM :: , Isps_{! isoH $SDS "sou
00 V=T vao = VALD Doyt J— ranz ——3 [ vALD D)y mL VALID Dy m
& T NOTE |
osF yQH- NOTE 3 K NOTE 3
DON'T CARE
NOTE: 1. SE must be LOW to input new serial data, but the serial address register R unoermeo

is incremented by SC regardiess of SE.
2. There must be no rising edges-on the SC input during this time period.
3. QSF =0 when the Lower SAM (bits 0~127) is being accessed.

QSF = 1 when the Upper SAM (bits 128-255) is being accessed.
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L TECHNDLDCY mC

SAM SERIAL INPUT
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SAM SERIAL OUTPUT
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TLCHNO: OLY T
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