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MT4C16270/1
256K x 16 WIDE DRAM

WIDE DRAM

256K x 16 DRAM

FAST-PAGE-MODE WITH
EXTENDED DATA-OUT

FEATURES

¢ Industry-standard x16 pinouts, timing, functions

and packages

High-performance CMOS silicon-gate process

Single +5V £10% power supply

Low power, 3mW standby; 500mW active, typical

All device pins are TTL-compatible

512-cycle refresh in 8ms (nine rows and nine columns)

Refresh modes: RASONLY,CAS-BEFRORE-RAS(CBR)

and HIDDEN

¢ Optional FAST-PAGE-MODE with EXTENDED
DATA-OUT access cycle

* BYTE WRITE access cycle

* BYTE READ access cycle

* NONPERSISTENT MASKED WRITE access cycle
(MT4C16271 only)

e o @& o & 0

OPTIONS MARKING

¢ Timing
70ns access -7
80ns access -8

* Write Cycle Access
BYTE or WORD via CAS 16270
{(nonmaskable)
BYTE or WORD via CAS 16271
(maskable)

¢ Packages
Plastic SOJ (400 mil) DJ
Plastic TSOP (400 mil) TG
Plastic ZIP (475 mil) Z

* Part Number Example: MT4C16270D]-7

GENERAL DESCRIPTION

The MT4C16270/1 are randomly accessed solid-state
memories containing 4,194,304 bits organized in a x16
configuration. The MT4C16270 and MT4C16271 have both
BYTE WRITE and WORD WRITE access cycles via two
CAS pins. The MT4C16271 is also able to perform WRITE-
PER-BIT accesses.

Both the MT4C16270 and MT4C16271 offer an acceler-
ated FAST-PAGE-MODE cycle through a feature called
EXTENDED DATA-OUT.
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The MT4CMT4C16270/1 CAS function and timing are
determined by the first CAS ( CASL or CASH)to transition
LOW and by the last to transition back HIGH. CASL and
CASH function in an identical manner to CAS in that either
CASL or CASH will generate an internal CAS. Use of only
one of the two results in a BYTE WRITE cycle. CASL
transitioning LOW selects a WRITE cycle for the lowerbyte
(DQ1-DQ8) and CASH transitioning LOW selects a WRITE
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MT4C16270/1

256K x 16 WIDE DRAM
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cycle for the upper byte (DQ9-DQ16). BYTE READ cycles
are achieved through CASL or CASH in the same manner.

The MT4C16271 functions in the same manner as
MT4C16270; it has NONPERSISTENT MASKED WRITE

cycle capabilities. This option allows the MT4C216271 to
operate with either normal WRITE cycles or with NON-
PERSISTENT MASKED WRITE cycles.

FUNCTIONAL BLOCK DIAGRAM
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MT4C16270/1
256K x 16 WIDE DRAM

PIN DESCRIPTIONS

S0J Tsop P
PINS PINS PINS SYMBOL | TYPE DESCRIPTION

14 16 24 RAS Input | Row-Address Strobe: RAS is used to latch in the 9
row-address bits and strobe the WE and DQs on the
MASKED WRITE option (MT4C16271only).

28 30 38 CASH Input | Column-Address Strobe Upper Byte: CASH is the CAS
control for DQY through DQ16. The DQs for the byte not being
accessed will remain in a High-Z (high impedance) state
during a WRITE access cycle.

27 29 37 OE Input | Output Enable: OE enables the output buffers when taken
LOW during a READ access cycle. RAS and CASL / CASH
must be LOW and WE must be HIGH before OE will control
the output buffers. Otherwise, the output buffers are in a
High-Z state.

13 15 23 WE Input | Write Enable: WE controls DQ1 through DQ16 inputs. If
WE is LOW, the access is a WRITE cycle. The
MT4C16271 also uses WE to enable the mask register
during RAS time.

29 31 39 CASL input | Column-Address Strobe Low Byte: CASL is the CAS control
for DQ1 through DQ8. The DQs for the byte not being
accessed will remain in a High-Z state during a WRITE
access cycle.

16-19, 18-21, 26-29, AQ-A8 Input | Address Inputs: These inputs are multiplexed and clocked by
22-26 24-28 32-36 RAS and CASL / CASH to select one 16-bit word
(or 8-bit byte) out of the 256K available words.
2-5,7-10, | 2-5,7-10, | 12-15, | DQ1-DQ16 | Input/ | Data I/O: For WRITE cycles, DQ1-DQ16 act as inputs to the
31-34, 35-38, 17-20, Output| addressed DRAM location. BYTE WRITEs can be performed
36-39 40-43 1-4, 6-9 by using CASL / CASH to select the byte to be written. For
READ access cycles, DQ1-DQ16 act as outputs for the
addressed DRAM Location. The MT4C16270/1 allow for
BYTE READ cycles.
11,12,15, | 13, 14,17, |21, 22, 25, NC No Connect: These pins should be either left unconnected

30 32 40 or tied to ground.

1,6,20 1,6,22 [11,16,30 Vce Supply| Power Supply: +5V £10%
21,35,40 | 23,39,44 | 5,10,31 Vss Supply| Ground

MT4C162701
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MT4C16270/1

256K x 16 WIDE DRAM

FUNCTIONAL DESCRIPTION

Each bit is uniquely addressed through the 18 address
bits during READ or WRITE cycles. These are entered 9 bits
(A0-A8) at a time. RAS is used to latch the first 9 bits and
CAS the latter nine bits.

The CAS control also determines whether the cycle will
be a refresh cycle (RAS-ONLY) or an active cycle (READ,
WRITE or READ-WRITE) once RAS goes LOW. Both the
MT4C16270 and MT4C16271 have two CAS controls,
CASL and CASH.

The CASL and CASH inputs internally generate a CAS

signal functioning in an identical manner to the single
CAS input on the other 256K x 16 DRAMs. The key differ-
ence is that each CAS controls its corresponding DQ tristate
logic (in conjunction with OE and WE and RAS). CASL
controls DQ1 through DQ8 and CASH controls DQ9 through
DQ16.

The MT4C16270/1 CAS function is determined by the
first CAS (CASL or CASH ) to transition LOW and the last
one to transition back HIGH. The two CAS controls give the
MT4C16270/1 both byte READ and byte WRITE cycle
capabilities.

A logic HIGH on WE dictates READ mode while a logic
LOW on WE dictates WRITE mode. Duringa WRITE cycle,
data-in (D) is latched by the falling edge of WE or CAS,
whichever occurs last. Taking WE LOW will initiate a
WRITE cycle, selecting DQ1 through DQ16. If WE goes
LOW prior to CAS going LOW, the output pin(s) remain
open (High- Z) until the next mcycle. if Wgoes LOW
after CAS goes LOW and data reaches the output pins, data-
out (Q) is activated and retains the selected cell data as s long
as CAS and OF remain LOW (regardless of WE or RAS).
This late WE pulse results in a READ-WRITE cycle.

The 16 datainputs and 16 data outputs arerouted through
16 pins using common I/O and pin direction is controlled
by OE, WE and RAS.

FAST-PAGE-MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined (A0-A8) page boundary. The FAST-
PAGE-MODE cycle is always initiated with a row-address
strobed-in by RAS followed by a column-address strobed-
in by CAS. CAS may be toggled by holding RAS LOW and
strobing-in different column-addresses, thus executing
faster memory cycles. Returning RAS HIGH terminates the
FAST-PAGE-MODE operation.

EXTENDED DATA-OUT
DRAM READ cycles have traditionally turned the output

buffers off (High-Z) with the rising edge of CAS. If CAS

goes HIGH, and OE is LOW (active), the output buffers will
be disabled. The MT4C16270/1 offer an accelerated FAST-
PAGE-MODE cycle by eliminating output disable from
CASHIGH. This option is called EXTENDED DATA-OUT

and itallows CAS precharge time ({CP) to occur without the
output data going invalid (see READ and FAST-PAGE-
MODE READ waveforms).

EXTENDED DATA-OUT operatesasany DRAMREAD
or FAST-PAGE-MODE READ, except data will be held
valid after CAS goes HIGH, as long as RAS is LOW. If the
DQ outputs are wire OR’d, OE must be used to disable idle
banks of DRAMs. During cycles other than PAGE-MODE
READ, the outputs are disabled at ‘OFF time after RAS and
CAS are HIGH. The 'OFF time is referenced from the rising
edge of RAS or CAS, whichever occurs last.

Returning RAS and CAS HIGH terminates a memory
cycle and decreases chip current to a reduced standby level.
The chipis also preconditioned for the next cycle during the
RAS HIGH time. Memory cell data is retained in its correct
state by maintaining power and executing any RAS cycle
(READ, WRITE) or RASREFRESH cycle (RAS-ONLY, CBR,
or HIDDEN) so that all 512 combinations of RAS addresses
(A0-AB) are executed at least every 8ms, regardless of
sequence. The CBR REFRESH cycle will also invoke the
refresh counter and controller for row-address control.

BYTE ACCESS CYCLE

The BYTE WRITE mode is determined by the use of
CASL and CASH. Enabling CASL will select a lower BYTE
WRITE cycle (DQ1-DQ8) while enabling CASH will select
an upper BYTE WRITE cycle (DQ9-DQ16). Enabling both
CASL and CASH selects a WORD WRITE cycle.

The MT4C16270/1 canbe viewed as two 256K x 8 DRAMS
which have common input controls. Figure 1 illustrates the
MT4C16270 BYTE WRITE and WORD WRITE cycles.

The MT4C16270/1 also has BYTE READ and WORD
READ cycles, since it uses two CAS inputs to controlits by te
accesses. Figure 2 illustrates the MT4C16270 BYTE READ
and WORD READ cycles.

MASKED WRITE ACCESS CYCLE (MT4C16271 only)

The MASKED WRITE mode control input selects normal
WRITE access or MASKED WRITE access cycles. Every
WRITE access cycle can be a MASKED WRITE, depending
on the state of WE at RAS time. A MASKED WRITE is
selected when mask data is supplied on the DQ pins and
WE is LOW at RAS time. The MT4C216270 does not have
the MASKED WRITE cycle function.

The mask data present on the DQ1-DQ16 inputs at RAS
time will be written to an internal bit mask data register and
will then act as an individual write enable for each of the
corresponding DQ inputs. If a LOW (logic “0”) is written to
amask data register bit, the input port for that bitis disabled
during the following 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

MTaC18270:1
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MT4C16270/1
256K x 16 WIDE DRAM

and allows normal WRITE operations to proceed. At CAS

time, the bits present on the DQ1-DQ16 inputs will be either
written to the DRAM (if the mask data bit was HIGH) or

SISTENT MASKED WRITE cycle is initiated, even if the

previous cycle’s mask was the same mask.
Figure 3 illustrates the MT4C16271 MASKED WRITE

ignored (if the mask data bit was LOW). operation.
New mask data must be supplied each time a NONPER-
l «————— WORD WRITE > |« LOWER BYTE WRITE ————»‘
RAS
CAsL \ \ /
cash | \ :
WE : :
STORED  INPUT INPUT  STORED |STORED INPUT INPUT ~ STORED
DATA DATA DATA DATA | DATA DATA DATA DATA

1] 0 o] | [¢] 1]
1] 0 o] | [¢] 1]
o] : o [ o]

LOWER BYTE 1 0 - 0 0 1
(DQ1-DQ8) 1 0 10 ] 10| 11
OF WORD 1 0 0 0 1
] 0 9] 10} L]
L] o 9] 0] L
(o] X oo EOE > [1] (1] (1]

1 X ---e- > 0 ----- > (0] 0] 0

UPPER BYTE 0] X oo S > 1] !
(DQ9-DQ16) RN X oo > 0 > [0 10 10
OF WORD 10] X oeees > 1o > 1] ¥ 1]

0 X ----- > 1 -e-e- > (1 1 1
el ] 1 L

0 X ----- O > [1] 1 1

10] X eeee- > 1 ---- > 1] Rl 1

<+—————— ADDRESS 0 > | - ADDRES§ 1| ————————
X = NOT EFFECTIVE (DON'T CARE)
Figure 1

MT4C16270 WORD AND BYTE WRITE EXAMPLE
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MlanN MT4C16270/1

256K x 16 WIDE DRAM

\ +—— WORD READ > l - LOWER BYTE READ 4'-'

RAS \ / \ /

C_A_SI H

STORED OUTPUT  OUTPUT  STORED | STORED OUTPUT  OUTPUT  STORED
DATA DATA DATA DATA | DATA DATA DATA DATA
(1] 1 e > 1 [1] [1] 1 1 (1]
LOWER BYTE a P > SU Rk ! ! al
(DQ1-DQ8) 10 0 ree >0 10 194 0 0 1]
OF WORD AN 1 1 N 4 1 ! L]
AN ! 1 RE L 1 ! ak
L 1 ! N Al ! ! al
N 1 ! Rl L 1 ! 1]
1] 1 e > 1 1] 1] 1 s > 1 1]
[0] z - > 0 0] [0] Z - > Z o]
1] z - > 1 1] 1] Z - >z 1]
UPPER BYTE 1o Z - > 0 10| 10} Z e > Z 10}
(DQ9-DQ16) 1] Z e > 1 1] 11 Z e > Z 1]
OF WORD 0] Z e > 0 0] o] Z --ee- > Z o]
10] Z ----- > 0 10| 10| Z ----- > Z 10]
o] z - > 0 B [0] z - >z B
10| Z ----- > 0 10 10| Z ------ > Z 10}
<———————— ADDRESS 0 >| < ADDRESS | ——————————»
Z = High-Z
Figure 2
MT4C16270 WORD AND BYTE READ EXAMPLE
MT4C16270/1 Micron Semiconductor, Inc., reserves the right ta change products or specifications without notice.
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' +—— MASKED WRITE >

- NONMASKED WRITE 4—'-\

Nvdd 3diMm l M

i 0/ 7/

STORED MASK INPUT ~ STORED|STORED MASK INPUT STORED
DATA  DATA DATA | DATA  DATA DATA DATA
1 0 X [+] (1] X 1o > [1]
1 1 0 ----- > o 0] X 1 - > [1]
1 0 X 1] 1] X 1 s > [1]
LOWER BYTE . X o> [0 | [o] X o > [
(DQ1-DQ8) 1 0 X 1 1 X 0 ----- > 0]
OF WORD . . o> [0 | [0 X 0 oo > [0
1 o X 1] 1] X 0 - > [o]
1 1 0 e > |o] o] X 0 e > [o]
1 0 X (7] (1] X 1 e > [1]
1 0 X 1] 1] X 0 -eee- > [o]
UPPER BYTE = . R B o L
0 0 X 0 0 X 0 e > [0
(DQ9-DQ16) — — —
0 1 0 - > [0 0 X 1o > [0
OF WORD 0 1 0 - > [0 B X 1 e > [1]
0 1 [ > [1] 1] X 0 -e-e- > [o]
[} 1 1 - > [1] 1] X 0 -ee-- > o]
+——————— ADDRESS 0 ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE) DON'T CARE
Figure 3

MT4C16271 MASKED WRITE EXAMPLE

MT4C1627011
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MT4C16270/1

256K x 16 WIDE DRAM

TRUTH TABLE: MT4C16270/1

ADDRESSES

FUNCTION RAS | TASL | CASH WE 0F R 'c | Das NOTES
Standby H H—X | H—=X X X X X | High-Z
READ: WORD L L L H L ROW | COL | Data-Out
READ: LOWER BYTE L L H H L ROW | COL | Lower Byte, Data-Out

Upper Byte, High-Z
READ: UPPER BYTE L H L H L ROW | COL | Lower Byte, High-Z

Upper Byte, Data Out
WRITE: WORD L L L L X ROW | COL | Data-in 5
(EARLY-WRITE)
WRITE: LOWER L L H L X ROW | COL | Lower Byte, Data-In 5
BYTE (EARLY) Upper Byte, High-Z
WRITE: UPPER L H L L X ROW | COL | Lower Byte, High-Z 5
BYTE (EARLY) Upper Byte, Data-In
READ-WRITE L L L H—-L L—H |ROW | COL | Data-Out, Data-In 1,2,5
PAGE-MODE | 1st Cycle L H—L | H=L H L ROW | COL | Data-Out 2
READ 2nd Cycle L H—=L | H—L L nfa | COL | Data-Out 2
PAGE-MODE | 1st Cycle L H—L | H—L L X ROW | COL | Data-In 1,5
WRITE 2nd Cycle L H-L | H—L L X n/a | COL | Data-In 1,5
PAGE-MODE | 1st Cycle L H—-L | H—-L H-L L—=H |ROW | COL | Data-Out, Data-In 1,2,5
READ-WRITE |2nd Cycle L H—-L | H—L H—L L—-H | n/a | COL | Data-Out, Data-In 1,2,5
HIDDEN READ L=H=L] L L H L ROW | COL | Data-Out 2
REFRESH WRITE |L—H—-L| L L L X ROW | COL | Data-in 1,3,5
RAS-ONLY REFRESH L H H X X ROW | n/a | High-Z
CBR REFRESH H-L L L X X X X | High-Z 4

NOTE: 1. These WRITE cycles may also be BYTE WRITE cycles (either CASL or CASH active).
2. These READ cycles may also be BYTE READ cycles (either CASL or CASH active).
3. EARLY-WRITE only.
4. Only one of the two CAS signals must be active (CASL or CASH).
5. Data-in will be dependent on the mask provided (MT4C256K16ES only). Refer to Figure 3.

MT4C* 6270/ Micror Sermconoustor Inc reserves the rght 1 change products or speciications without notice,
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MT4C16270/1

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc supply relative to Vss.........e.e.
Operating Temperature, T4 (ambient)...
Storage Temperature (plastic) .........ccc..ce..
Power Dissipation ...
Short Circuit Output Current ...,

tended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1,3, 4,6,7) (0°C T, £70°C; Vcc = 5V +10%)

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
deviceatthese orany other conditions above thoseindicated
intheoperational sections of this specificationisnotimplied.
Exposure to absolute maximum rating conditions for ex- U

PARAMETER/CONDITION SYMBOL [ MIN MAX | UNITS | NOTES
Supply Voltage Vee 45 5.5 Vv 1
Input High (Logic 1) Voltage, all inputs ViH 2.4 | Vecc+i Vv 1
Input Low (Logic 0) Voltage, all inputs Vi -1.0 0.8 \ 1
INPUT LEAKAGE CURRENT
Any input OV < Vin < Vee h -2 2 uA
(All other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vout < 5.5V) loz -10 10 uA
OUTPUT LEVELS Vo 24 3
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA) VoL 0.4 \

MAX
PARAMETER/CONDITION SYMBOL -1 -8 |UNITS| NOTES
STANDBY CURRENT: (TTL) lcct 2 2 mA
(RAS = CAS = ViH)
STANDBY CURRENT: (CMOS) lcc2 1 1 mA 25
(RAS = CAS = Vce -0.2V)
OPERATING CURRENT: Random READ/WRITE
Average power supply current lces 170 150 | mA {3, 4, 41
(RAS, CAS, Address Cycling: IRC = 'RC [MIN])
OPERATING CURRENT: FAST-PAGE-MODE
Average power supply current leca 110 100 | mA |3, 4, 41
(RAS = ViL, CAS, Address Cycling: 'PC = tPC [MIN]; ICP, 'tASC = 10ns)
REFRESH CURRENT: RAS-ONLY
Average power supply current lccs 170 150 | mA [3,5, 41
(RAS Cycling, CAS=Vix: IRC = {RC [MIN])
REFRESH CURRENT: CBR
Average power supply current Icce 160 140 | mA 3,5
(RAS, CAS, Address Cycling: 'RC = 'RC [MIN])

MT4C162701
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MT4C16270/1
256K x 16 WIDE DRAM

CAPACITANCE

(Note: 2)
PARAMETER SYMBOL | MAX | UNITS | NOTES
Input Capacitance: A0-A8 Cn 5 pF 2
Input Capacitance: RAS, CASL,CASH, WE, OE Ce 7 pF 2
Input/Output Capacitance: DQ Cio 7 pF 2

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

Wvda 3dim

AC CHARACTERISTICS -1 -8

PARAMETER SYM MIN MAX MiN MAX UNITS NOTES
Random READ or WRITE cycle time 'RC 130 150 ns
READ-WRITE cycle time RWC 175 195 ns
FAST-PAGE-MODE READ or WRITE PC 35 40 ns 34
cycle time

FAST-PAGE-MODE READ-WRITE 'PRWC 95 100 ns 34
cycle time

Access time from RAS RAC 70 80 ns 14
Access time from CAS ICAC 20 20 ns 15, 32
Output Enable time '0E 20 20 ns 23,32
Access time from column-address Y 35 40 ns

Access time from CAS precharge 'CPA 40 45 ns 32
RAS pulse width 'RAS 70 100,000 80 100,000 ns

RAS pulse width (PAGE-MODE) 'RASP 70 100,000 80 100,000 ns

RAS hold time 'RSH 20 20 ns 39
‘RAS precharge time RP 50 60 ns

CAS pulse width 'CAS 15 100,000 15 100,000 ns 38
CAS hold time ICSH 70 80 ns 31
CAS precharge time 'CPN 10 10 ns 16, 35
CAS precharge time (PAGE-MODE) 'CP 10 10 ns 35
‘RAS to CAS delay time 'RCD 20 50 20 60 ns 17,30
CAS to RAS precharge time tCRP 10 10 ns 31
Row-address setup time 'ASR 0 0 ns
Row-address hold time ‘RAH 10 10 ns

RAS to column- 'RAD 15 35 15 40 ns i8
address delay time

Column-address setup time 'ASC 0 0 ns 30
Column-address hold time 'CAH 15 15 ns 30
Column-address hold time AR 55 60 ns

(referenced to RAS)

Column-address to ‘RAL 35 40 ns

RAS lead time

Read command setup time 'RCS 0 0 ns 26, 30
Read command hoid time 'RCH 0 0 ns 19, 26, 31
(referenced to CAS)

Read command hold time 'RRH 0 0 ns 19
(referenced to RAS)

CAS to output in Low-Z ‘cLz 3 3 ns 32,42

MT4C16270r1 1 1 28 Micron Semiconductor Inc reserves the ngnt to change products or specifications without notice.
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MT4C16270/1

256K x 16 WIDE DRAM

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

AC CHARACTERISTICS -7 -8

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES
Output buffer turn-off delay from OFF 3 15 3 15 ns 20, 29, 32,
CAS or RAS 42
Output disable time oD 3 15 3 15 ns 29, 40, 42
Write command setup time wes 0 o] ns 21, 26, 30
Write command hold time 'WCH 10 10 ns 26, 39
Write command hold time 'WCR 55 60 ns 26
(referenced to RAS)

Write command pulse width ‘WP 10 10 ns 26
Write command to RAS lead time TRWL 20 20 ns 26
Write command to CAS lead time 'CwL 20 20 ns 26, 31
Data-in setup time DS 0 0 ns 22,32
Data-in hold time DH 15 15 ns 22,32
Data-in hold time (referenced to RAS) 'DHR 55 60 ns

RAS to WE delay time 'RWD 95 105 ns 21
Column-address tAWD 60 65 ns 21
to WE delay time

CAS to WE delay time 'CWD 45 45 ns 21,30
Transition time (rise or fall) B3 3 50 3 50 ns 9,10
Refresh period {512 cycles) 'REF 8 8 ns 28
HAS to CAS precharge time ‘RPC 0 0 ns

CAS setup time (CBR REFRESH) ‘CSR 10 10 ns 5,30
CAS hold time (CBR REFRESH) 'CHR 10 10 ns 5, 31
MASKED WRITE command to RAS 'WRS o 0 ns 26, 27
setup time

WE hold time (MASKED WRITE) '"WRH 15 15 ns 26
Mask data to RAS setup time '‘MS 0 0 ns 28, 27
Mask data to RAS hold time 'MH 15 15 ns 26,27
OE hold time from WE during 'OEH 20 20 ns 28
READ-MODIFY-WRITE cycle

OE setup prior to RAS during 'ORD 0 0 ns

HIDDEN REFRESH cycle

Last CAS going LOW to first CAS 'CLCH 10 10 ns 33
returning HIGH

Data output hold after CAS LOW 'COH 5 5 ns

MT4C162701
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MICRON

ADVANCE
MT4C16270/1

256K x 16 WIDE DRAM

NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 5V +10%; f =1 MHz.

3. Iccis dependent on cycle rates.

4. Icc is dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the output open.

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 eight RAS refresh cycles ( RAS-ONLY or
CBR) before proper device operation is assured. The
eight RAS cycle wake-ups should be repeated any
time the 'REF refresh requirement is exceeded.

8. AC characteristics assume T = 5ns.

9. ViH (MIN)} and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi and VIL (or between ViL
and V).

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

11. If CAS and RAS = Vi, data output is High-Z.

12. If CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to two TTL gates
and 100pF, VoL = 0.8V and Von = 2.0V.

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.If CAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a new
cycle and clear the Q buffer, CAS and RAS must be
pulsed HIGH for tCPN.

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

18. Operation within the 'RAD limit ensures that (RCD
(MAX) can be met. 'RAD (MAX) is specified as a

@

19.

20.

21.

22.

23.

24.

25.

27.
28.

29.

reference point only; if 'RAD is greater than the
specified tRAD (MAX) limit, access time is controlled
exclusively by 'tAA.

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

tOFF (MAX) defines the time at which the output
achieves the open circuit condition; it is not a
reference to VoH or VoL.

TWCS, IRWD, tAWD and *CWD are restrictive
operating parameters in LATE-WRITE and READ-
MODIFY-WRITE cycles only. If tWCS 2 tWCS (MIN),
the cycle is an EARLY-WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If '/RWD 2 'RWD (MIN), 'AWD 2 'AWD
(MIN) and 'CWD 2 {CWD (MIN), the cycleis a
READ-WRITE and the data output will contain data
read from the selected cell. If neither of the above
conditions is met, the state of Q (at access time and
until CAS and RAS or OE go back to Vi) is indeter-
minate. OE held HIGH and WE taken LOW after CAS
goes LOW result in a LATE-WRITE (OE-controlled)
cycle.

These parameters are referenced to CAS leading edge
in EARLY-WRITE cycles and WE leading edge in
LATE-WRITE or READ-MODIFY-WRITE cycles.
During a READ cycle, if OF is LOW then taken HIGH
before CAS goes HIGH, Q goes open. If OF is tied
permanently LOW, a LATE-WRITE or READ-
MODIFY-WRITE operation is not possible.

A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW and OE =
HIGH.

All other inputs at Vec -0.2V.

. Write command is defined as WE going LOW.

MT4C16271 only.

LATE-WRITE and READ-MODIFY-WRITE cycles
must have both '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 the previously written data if CAS
remains LOW and OF is taken back LOW after *OEH
is met.

The DQs open during READ cycles once *OD or 'OFF
occur.
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ADVANCE

MT4C16270/1
256K x 16 WIDE DRAM

NOTES (continued)

30. The first CASx edge to transition LOW.

31. The last CASx edge to transition HIGH.

32. Output parameter (DQx) is referenced to correspond-
ing CAS input, DQ1-DQ8 by CASL and DQ9-DQ16
by CASH.

33. Last falling CASx edge to first rising CASx edge.

34. Last rising CASx edge to next cycle’s last rising CASx
edge.

35. Last rising CASx edge to first falling CASx edge.

36. First DQs controlled by the first CASx to go LOW.

37. Last DQs controlled by the last CASx to go HIGH.

38. Each CASx must meet minimum pulse width.

39. Last CASx to go LOW.

40. All DQs controlled, regardless CASL and CASH.

41. Column-address changed once while RAS = Vi and
CAS =V

42. The 3ns minimum is a parameter guaranteed by
design.

MT4C16270/1
REV 393
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ADVANCE
MICHDN MT4C16270/1

256K x 16 WIDE DRAM

READ CYCLE
'RC
aas mp ]
s oW o A
tesn
ASH 'ARH
1o CRP ‘RCD tas  ‘eou
|
e e S /
lar |
RAD RAL '
lasR RAH | lasc ‘[ tcaH !
oo V2 AOW COLUMN W /2< ROW
I‘_ IRcS RCH I
R /7 7 %
| i tan
| ‘RAC NOTE 2
cac oFF
‘ez
oQ 38{‘ 0PN VAUDDATA  f—————— OPEN
1 foE i ton
ST W ) 17
EARLY-WRITE CYCLE
tRC
N RAS RP
s W - f S
fesH
lRsH
1 ICRP. 'ACD. cas cieH
CABH.CASL \\;:r - J{
an
'RAD 'RAL
l ASR tRAH fasc ican

v,
SR/ SR ST/ / —

lewr ] l
tRWL '
wer '
twes weH
{*wng ) we ||
&7/, I ), 7
ToHR
llus o t_.'L._ toH
0038{* = % NOTE 1 W ﬁ VALID DATA
M
7} oonT care
wUNDEFINED

NOTE: 1. Applies to MT4C16271 only. WE selects between normal WRITE and MASKED WRITE at RAS time. The DQ
inputs are “don’t care” for a normal WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at
RAS time for a MASKED WRITE (WE LOW at RAS time). WE and DQ inputs on MT4C16270 is a “don't
care” at RAS time.
2.10FF is referenced from the rising edge of RAS or CAS, whichever occurs last.
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MICRON

ADVANCE

MT4C16270/1
256K x 16 WIDE DRAM

READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

Rwc

tRAS | ki
vy < ?l
RAS v:f — \
fcsH
'RSH
f CRP. 'RCD icas toreH
CASH CASL f:r .
AR
RAD RAL
[ LU L thse | foan
A Vin
ODR v ROW COLUMN ROW
] 'RWD, owt ‘
'Acs cwp IRwL
[ s
]’wng 'WHH] “AWO we
WE NOTE 1 !
it H
| m
) tRAC
cac
L y
1 os_ || JoH
[MS o) torz—e |- [
Vo -
oo Y8 = ¥ wow: ¥ OPEN { VALDDGyr VALID Dy OPEN
e [ top, OEH
— vy
® W 7 ﬁ)[ / X

FAST-PAGE-MODE READ CYCLE with EXTENDED DATA-OUT

RASP ‘RP,
prm—— -
ms vy | S—
iesH PC ‘RsH
1o CRP. 'RCD 1CAS 'CLCHI ‘cp Icas ‘erom ‘cP ‘cas toLeH, oPn |
CASHCASL Ym — K X
oCAs VL -
‘AR
‘RAD RAL
I 'ASR ‘RAH, | fasc, tcan, TASC, 'can l 1ASC, AN, |
v
ADDA it ZZZ% now—}@; COLUMN m coLuMN W CcOLUMN w //'/}( RO
1"—‘wcs — L'"‘Rcs —|  |~—tRas
‘RS, tRcH
r__.. tAGH —=f ]_. tagH—| “ i
WELWER Vi - W
oWE YIL
an I Taa | [
‘RAC icra ! topa
‘cac lcac fcac NOTE 2
61z — — Cor—| [‘_ oLz~ — =—loFF
Yon - VALID VALID VALID
08 vl GPEN DATA DATA DATA OPEN
oE ‘o L3 ‘op
- v
& o /)J. Y/ //)1 J
[/7] boNT care
&) unoerinep

NOTE:

1. Applies to MT4C16271 only. WE selects between normal WRITE and MASKED WRITE at RAS time. The DQ

inputs are “don’t care” for a normal WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at
RAS time for a MASKED WRITE (WE LOW at RAS time). WE and DQ inputs on MT4C16270 is a “don’t

care” at RAS time.

2.'OFF is referenced from the rising edge of RAS or CAS, whichever occurs last.

MT4C16270¢3
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_ ADVANCE
MlanN MT4C16270/1

256K x 16 WIDE DRAM

FAST-PAGE-MODE EARLY-WRITE CYCLE

RASP . t8e
Er i I )—\_
AR !
-
‘cRP osH ‘e agH
14.CRP tAco Ioas, leLeH or L 1cas. foleH ‘e CAS, 'CLCH ; fopn |
i N
CASHTAS YH — k‘
Vi — )
an -
"AAD ! tRAL
' ‘ash_ || IRaH 1 lasc_: ‘oan Iasc, | lcan tasc 1 tean
| et N N ] e
V.
R/ ST /), SR /) S /) IR o
! towt | fow, ] low, !
d WM LU
twes wen ‘wes twok twes wen
|xw95 'WRHE wp e we
WE Vi =
7 W 1) 7
‘wea tRWL |
'DHR i
[ p [ 1
|‘Ms ™ i bs 'DH | f {ola] i j DS ‘oK i
Vou
— vy
% V

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

'Rasp ap
R N

tosm tec /mwe ‘AsH .
i
| lcRe RCD 1Cas, 'CLCH lcas, foLcH LI 'cas, toLou o lalCPN
CASH ZASL ‘jm —J
[
AR
taap RaL

'asA_| 1 tRar lasg icam ‘oA 'ASC] ‘can
1 RSB RA o] S L 2SR, AR 255 L CAH
- ety
v =
ADDR vff _m ROW TOLUMN w />( COLUMN F(“ZZ’/ ROW

1
scg | cwL - fowL - - - towL
‘WP WP - - twe
fawp fawp tawp
WRS ‘WRH] fowe Tewo ‘ lewo

i =T e !
WE Yy ’
R ] ; Vs

OPEN

DON'T CARE

B unoermen

NOTE: 1. Applies to MT4C16271 only. WE selects between normal WRITE and MASKED WRITE at RAS time. The DQ
inputs are “don’t care” for a normal WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at
RAS time for a MASKED WRITE (WE LOW at RAS time). WE and DQ inputs on MT4C16270 is a “don't
care” at RAS time.
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ADVANCE
MICRDN MT4C16270/1

256K x 16 WIDE DRAM

FAST-PAGE-MODE READ-EARLY-WRITE CYCLE
{Pseudo READ-MODIFY-WRITE)

'RasP . _RP__|
[ V.
ms vt T
tRsH
losH P
. lcrp tRCD cas icpp tcas tcPN |
| |
—_— V|H iy
cas vt T F T\
AR
'RAD ‘RAL
1ASR 1RAH_| tasc ICAH tasc || tcan
ADDR 5'” ~ ROW COLUMN COLUMN ROW
L %
I towe
RCS | Il tRwL
Il twe
twes tweh

R W T

I DS, oK
—

||
o W T T ST Y,

lcac

lowz torr,

||

NOTE 1
Vo - VAUD
a vali > OPEN v/ OPEN
1aA
tRac

= Viy
GE v, ;"/:2;[;[))

NOTE: 1. Do not drive data prior to High-Z; that is completion of 'OFF. 'CPP is equal to 'OFF + 'DS(MIN) + guardband
between data-out and driving new data-in.

RAS-ONLY REFRESH CYCLE
(ADDR = A0-A8, OE; WE = DON'T CARE)

e
tRAS tRe

— Vg
ms vt

. CRP ] ‘XH—PC.W
CASL. CASH

wo_f /

tasR 'RAH
apoR Y
v ROW 7 ROW
Vou -
a Vg - oPEN

[/} boNT cARe
B unoerNeD
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ADVANCE
MI:HDN MT4C16270/1

256K x 16 WIDE DRAM

CBR REFRESH CYCLE
(A0-A8; OE = DON'T CARE)

i Ras Re 'RAS

AR WM T Y

ViL — / \(

RPC
teen || _tcsp ICHR IRPC. togp IcHR |
CASHCASL Yy — i AL JS

ViL -

Da - OPEN

N T i

HIDDEN REFRESH CYCLE 2¢
(WE = HIGH; OE = LOW)

(READ) (REFRESH)
RAS L /e RAS
o —— | —
RAS yyi” N ) |
1. R tRco RsH cHR
CASL.CASH - o .
Vie- N /]
AR
RAD 'RAL
'ASR RAH tasc, fcan
Vig=
ADDR  y!H ROW COLUMN
[ - L
| taa
trac |
I NOTE 1
cac
™ |=torF
ez
v, -
box v —— OPENC@ VALID DATA b— open—
toe top,
= Vi torD
% s . /l/

DON'T CARE

KR UNDEFINED
NOTE: 1.'OFF is referenced from the rising edge of RAS or CAS, whichever occurs last.
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