MT4264

DRAM

64K x 1 DRAM

FEATURES

Industry standard pinout, functions and timing
Single +5V +10% power supply

Low power, 15mW standby; 75mW active, typical
Common I/0O using EARLY-WRITE

Q held indefinitely by CAS

256-cycle refresh in 4ms

Fully compatible with MT1259 (256K)

Optional PAGE MODE access cycle

OPTIONS MARKING
¢ Timing
100ns access -10
120ns access -12
150ns access -15
200ns access -20
* Packages
Plastic DIP None
Ceramic DIP C
GENERAL DESCRIPTION

The MT4264 is a randomly accessed solid-state memory
containing 65,536 bits organized in a x1 configuration.
During READ or WRITE cycles, each bit is uniquely ad-
dressed through the 16 address bits, which are entered 8
bits (A0-A7) at a time. RAS is used to latch the first 8 bits
and CAS the latter 8 bits. A READ or WRITE cycle is
selected with the WE input. A logic HIGH on WE dictates
READ mode while a logic LOW on WE dictates WRITE
mode. During a WRITE cycle, data in (D) is latched by the
falling edge of WEorCAS, whichever occurs last. If WE goes
LOW prior to CAS going LOW, the output pin(s) remain
open (High-Z) until the next CAS cycle. If WE goes LOW
after data reaches the output pin(s), data out (Q) isactivated
and retains the selected cell data as long as CAS remains
LOW (regardless of WE or RAS). This late WE pulse results
in a READ-WRITE cycle.

PAGE MODE operations allow faster data operations

RAS

PAGE MODE
PIN ASSIGNMENT (Top View)
16-Pin DIP
(A-1, B-1)
NCcO1--160 Vss
DO2 15JCAS
WELN3 140Q
RAS[L4 13[1A6
Aolls 12HA3
A200e 11 A4
A107 10dA5
Veclls 9[A7

(READ, WRITE or READ-MODIFY-WRITE) within a row
address (A0-A7) defined page boundary. The PAGEMODE
cycle is always initiated with a row address strobed-in by
RAS followed by a column address strobed-in by CAS.
CASmay be toggled-in by holding RASLOW and strobing-
in different column addresses, thus executing faster memory
cycles. Returning RAS HIGH terminates the PAGE MODE
operation.

Returning RAS and CAS HIGH terminates a memory
cycleand decreases chip current to areduced standby level.
Also, the chip is 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
cycle (READ, WRITE, RAS-ONLY or HIDDEN RE-
FRESH) so that all 256 combinations of RAS addresses (AO-
A7) are executed at least every 4ms, regardless of sequence.
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I FUNCTIONAL BLOCK DIAGRAM
o PAGE MODE
CAS o BUFFER
g NO. 2 CLOCK a
GENERATOR DATA OUT
BUFFER
> coLumn T ————— o Ny b
ADDRESS = - COLUMN
BUFFER DECODER
':; REFRESH [* (Tl 26
As CONTROLLER SENSE AMPLIFIERS
A, /O GATING
Aso—at (v 258~
Ag
A7
Ag
ROW = § MEMORY
ADDRESS 28 | == ARRAY
BUFFERS g
RS GENERATOR ] —oVee
+——o Vgg
TRUTH TABLE
Addresses
Function RAS CAS WE
R tc
Standby H X X X X High Impedance
READ L L H ROW | COL | Data Out
WRITE L L L ROW | COL | Dataln
(EARLY-WRITE)
READ-WRITE L L H—L—H| ROW | COL | Valid Data Out,
Valid Data In
PAGE-MODE L H—L—H H ROW | COL | Valid Data Out,
READ Valid Data Out
PAGE-MODE L H—L—H L ROW | COL | Valid Data In,
WRITE Valid Data In
PAGE-MODE L H—L—H| H—L—H| ROW | COL | Valid Data Out,
READ-WRITE Valid Data In
RAS-ONLY L H X ROW | n/a High Impedance
REFRESH
HIDDEN L—=H—L L H ROW | COL | Valid Data Out
REFRESH
CAS-BEFORE- H—L L X X X High Impedance
RAS REFRESH
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MT4264

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc supply relative to Vss ......... -1.0V to +7.0V
Operating Temperature, Ta(Ambient) ........... 0°C to +70°C
Storage Temperature (Ceramic) .......... -65°C to +150°C
Storage Temperature (Plastic) .........cccceo..... -55°C to +150°C
Power Dissipation ........... AW
Short Circuit Qutput Current .......ccocceevniiiiinnns 50mA

*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
device at these or any other conditions above thoseindicated
inthe operational sections of this specificationis notimplied.
Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1, 2, 3, 4,6) (0°C < TAS 70°C; Vce = 5.0V + 10%)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vce 4.5 5.5 \ 1
Input High (Logic 1) Voitage, All inputs ViH 24 |Vcc+i \ 1
Input Low (Logic 0) Voltage, All Inputs Vi -1.0 0.8 \% 1
INPUT LEAKAGE
Input leakage current, any input (OV < ViN < Vce); | h -10 10 HA
all other pins not under test = OV
OUTPUT LEAKAGE
Output leakage current (Q is disabled; loz -10 10 nA
0V < Vour < Vee)
OUTPUT LEVELS VoK 2.4 \"
Output High (Logic 1) Voltage (lout = -5mA) 1
Output Low (Logic 0) Voitage (lout = 5mA) VoL 0.4 Y
PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
STANDBY CURRENT
(RAS = CAS = ViH lcct 4 mA
after 8 RAS cycles)
OPERATING CURRENT lccz 30 mA 2
(RAS and CAS Cycling)
RAS-ONLY REFRESH CURRENT lcca 20 mA 2
(CAS = Vi)
PAGE MODE CURRENT icca 30 mA 2
(RAS = Vi; CAS = Cycling)

CAPACITANCE
PARAMETER SYMBOL | MIN MAX | UNITS | NOTES
Input Capacitance: A0-A7, D Cn 5 pF 18
Input Capacitance: RAS, CAS, WE Ci pF 18
Output Capacitance: Q Co pF 18
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MT4264

ELECTRICAL CHARACTERISTICS AND RECOMMEN

(Notes: 3, 4, 5,10, 11,17, 18) (0°C < TA <70°C; Vec = 5.0V +10%)

DED AC OPERATING CONDITIONS

A.C. CHARACTERISTICS -10 -12 -15 -20

PARAMETER SYM MIN | MAX MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Random READ or WRITE cycle time 'RC 195 230 260 330 ns 6,7
READ-MODIFY-WRITE cycle time 'RWC 220 255 295 370 ns
PAGE-MODE cycle time PC 90 100 120 170 ns 6,7
Access time from RAS 'RAC 100 120 150 200 ns 7.8
Access time from CAS ICAC 50 60 75 120 ns 7,9
RAS pulse width 'RAS 100 (10,000| 120 [10,000( 150 [10,000] 200 |1 0,000 ns

RAS hold time 'RSH 50 60 75 100 ns

RAS precharge time RP 80 {20,000 90 [20,000| 100 [20,000] 120 [20,000| ns

CAS pulse width CAS 50 [10,000| 60 10,000 75 10,0001 120 |10,000 ns

CAS hold time 'CSH 100 120 150 200 ns

CAS precharge time ICPN 25 25 30 35 ns 19
CAS precharge time (PAGE MODE) 'cp 30 30 35 40 ns

RAS to CAS delay time RCD 25 50 25 60 25 75 30 80 ns 13
Row address setup time 'ASR 0 0 0 0 ns

Row address hold time 'RAH 15 15 20 25 ns

Column address setup time 'ASC 0 0 0 0 ns

Column address hold time 'CAH 20 20 25 50 ns

Column address hold time ‘AR 70 80 100 130 ns
referenced to RAS

READ command setup time 'RCS 0 0 0 0 ns

READ command hold time 'RCH 0 0 0 0 ns 14
referenced to CAS

READ command hold time 'RRH 0 0 0 0 ns
referenced to RAS

Output buffer turn-off delay 'OFF 0 30 0 30 ] 35 0 40 ns 12
WE command setup time wcCs 0 0 0 0 ns 16
WRITE command hold time WCH 35 40 45 60 ns

WRITE command hoid time WCR 85 100 120 140 ns
referenced to RAS

WRITE command pulse width 'wp 35 40 45 50 ns

WRITE command tc RAS lead time 'RWL 35 40 45 55 ns

WRITE command to CAS lead time 'cwL 35 40 45 55 ns

Data-in setup time DS 0 0 0 0 ns 15
Data-in hold time 'DH 35 40 45 55 ns 15
Data-in hold time DHR 85 100 120 135 ns
referenced to RAS

CAS to WE delay 'CWD 40 50 60 100 ns 16
RAS to WE delay RWD 90 110 135 180 ns 16
Transition time (rise or fall) T 3 100 3 100 3 100 3 100 ns 5,17
Refresh period (256 cycles) 'REF 4 4 4 4 ms

CAS to RAS setup time 'ICRP 10 15 20 20 ns
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MT4264

NOTES

1.
2.

10.
11.

12.

All voltages referenced to Vss.

Icc is dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the output open.

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

followed by any eight RAS cycles 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.

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

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.
Measured with a load equivalent to 2 TTL gates and
100pF.

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

Assumes that 'RCD 2 'RCD (MAX).

If CAS = Vi, data output is high impedance.

If CAS = V1, data output may contain data from the
last valid READ cycle.

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

13.

14.

15.

16.

17.

18.

19.

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

'RCH is referenced to the first rising edge of RAS or
CAS.

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

tWCS, 'RWD and ‘CWD are restrictive operating
parameters in late READ-WRITE and READ-
MODIFY-WRITE cycles only. If tWCS > tWCS (MIN),
the cycle is an EARLY-WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If tCWD > ‘CWD (MIN) and 'RWD 2
TRWD (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 Q (at access time and until CAS goes back to
VIH) is indeterminate.

In addition to meeting the transition rate specifica-
tion, all input signals must transit between ViH and
Vi (or between VIL and VIH) in a monotonic manner.
This parameter is sampled. Capacitance is calculated
from the equation C = %/ay with dv =3V and Vcc =5V.
1f 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 data out buffer, CAS must be
pulsed HIGH for *CPN.
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MICRON MT4264

e |

READ CYCLE
tRe
tRAS tRp
. V-
RAS v _ N ~
tcsH
'RSH 'RRH
| cRP. RCD cas
s W N\ /]
taR
tasr RAH tasc tcaH
ADDR ¥:C: RTW g COLUMN ///////////////// ROW
'ACs RCH
W Y T UL,
[
12:2 OFF |
Q ¥8t‘ E OPEN —73 vauppata % OPEN
EARLY-WRITE CYCLE
'RC
RAS . '®mp
— Vg }ﬁ
RAS Vi _ \ N\
csH
'RSH
i tcre Rco icas
o W/ \
tAR
1ASR RAH tasc tcaH
ADDR  VIH :; ROW ﬁmg comn X777 7 X row
- S —
'weR
wes tweH
we
' i /// W
1
! tos ‘E:R
o VM / / VALID DATA W
Q Vgnz OPEN

V7] bonT care

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

VYA l

RWC
'RAS ' 'RP
RAS WC - N b ~—
osH
RSH
i tcrp RCD cas
oW/ R\ ,
tAR
tASR 'RAH 'asc I cAaH
oo V' 7R Row Jm coLLMN P(////////////{//////M row
tRwD lowL
tRcs towp tRwl
wp
S, i —
DS DH
IR STt A,
;:z toFF
Q 38{': OPE VALID DATA OPEN
PAGE-MODE READ CYCLE
ARs WP Z ¥
fesH )
. lcrP ‘RCD “z:s tcp tcas tcp 'zi: CPN |
v I h v I
EE :J % A K A A /] \_
tASR tRAH ‘:Zc tCAH tasc ICAH tAsC caH
ADDA &:E ﬁ ROW ;g@g COLUMN W COL|UMN W ﬂ( COTJMN // //@( ROW
. | RS tRCH —*1 I<— \ tRCH =1 |<— ‘ ‘ReH
= it 7 ( K
' eac | LoFE | lcac | _OFE | eac | |-—tore
DON'T CARE
m UNDEFINED
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PAGE-MODE EARLY-WRITE CYCLE

nvua ||

|
AR Vi C ’Ft ?| (-
tcsH
tpc 'RSH
J crRP tRcD tcas 1o tcP tcas 1o_tcp tcas 1o CPN |
cas iz A R\ }—_" N }*’
AR
tasr tRAH tASC tcAH tasc tcaH, ASC cAH
ADDR \\;:[‘ mi ROW jﬂ L CoLumN ) i ‘ COLUMN ﬁ, | coLumn ROW
towL towL fewL
[ t ! t [ ! [ t !
wes WCH wes weH wes WCH
twp twp twp
— oV -7
WE TN 4 YT,
| twen tRWL |
| tDHR |
' tos ) Ips oH tos tDH
D ¥{{' _M// /// / / / L VALDDATA VALID DATA VALID DATA W/ / / / /227
Q \\f:t‘ = OPEN
RAS-ONLY REFRESH CYCLE
(ADDR=A, - A.)
‘RC
tRAS L trp
B L——’
s Vi A
I crp
wm W/
tAsr RAH

oo W K eow SN

pQ xgr = OPEN
DON'T CARE
R UNDEFINED
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