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TECHNOLOGY INC.

PRELIMINARY

MT4LC1M16H5
1 MEG x 16 BURST EDO DRAM

MICRON

BURST EDO
PDRAM

1 MEG x 16

FEATURES

Burst order, interleave or linear, programmed by
executing WCBR cycle after initialization

* Single power supply: +3.3V =5%

+ All inputs and outputs are LVTTL compatible with 5V
input/output tolerance

+ Industry-standard x16 pinout and packages

+ High-performance CMOS silicon-gate process

« Refresh: CAS-BEFORE-RAS (CBR) or RAS ONLY

+ 1,024-cycle refresh (10 row-, 10 column-addresses)

+ Four-cycle Extended Data-Out (EDO) burst accesses

OPTIONS MARKING
« Timing
52ns access; 15ns cycle -5
60ns access; 16.6ns cycle -6
70ns access; 20ns cycle -7
+ Packages
Plastic TSOP (400 mil) TG
Plastic SOJ (400 mil) DJ
+ Refresh
Standard (1,024 cycles at 16ms) None

+ Part Number Example: MT4LCIM16H5TG-7

(GENERAL DESCRIPTION

The MT4LC1M16HS5 is a randomly accessed solid-state
11emory containing 16,777,216 bits organized in a x16
configuration. During READ or WRITE cycles, each bit is
tniquely addressed through the 20 address bits, which are
¢ntered 10 bits (A0-A9) at RAS time and 10 bits (A0-A9) at
CAS time.

The MT4L.C1M16HS5 is a burst access DRAM in which all
I'"EAD and WORD WRITE access cycles occur in bursts
of four. The bursts wrap around on a 4-byte boundry. This
means that the two least significant bits of the CAS
(CASL and CASH) address are modified internally to
produce each address of the burst sequence. The burst
type, interleave or linear, is determined by executing a
WCBR cycle (CBR cycle with WELOW) with address A0 set
to either HIGH or LOW. A0 LOW will program the device
10 execute linear bursts, A0 HIGH will program the bursts
io be interleave. For future compatability it is strongly
recommended that the information (0010 000xg) where
»=A0 is supplied on addresses A7-A0 during the WCBR
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cycle. The WCBR cycle must be followed by a RAS-ONLY
or CBR REFRESH cycle to exit this programming mode.

RASHIGHand CASHIGH (CASL and CASH)terminates
burst operations in the selected row, resets the burst
counter, closes that row and decreases chip current to a
reduced standby level. The chip is precharged for the next
access during the RAS HIGH time.
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MT4LC1M16HS
1 MEG x 16 BURST EDO DRAM

MICRON

FEAD CYCLE

AREAD cycle is selected by WE input HIGH prior to the
fi-st CAS LOW transition of the burst (CASL or CASH).
L uring the READ burst cycle the WE input must remain
F IGH for the burst to continue. Transition of the WE input
d aring a burst causes the burst to terminate and places the
o itputs in a High-Z state. After a terminated burst, the next
f: lling edge of CAS (CASL or CASH) will start a new burst
a «cess at the address present on the external address bus.

READ cycles always produce 16 bits of data (word). The
READ timing is determined by the first CAS (CASL or
CASH) to transition LOW and the last CAS to transition
b ick HIGH. Both CAS signals may transistion but only one
CAS is required for READ operations. If only one CAS is
used for READ operations, the unused CAS must be held
F IGH during the READ cycle.

VWORD WRITE CYCLE

A WORD WRITE cycle is selected by WE input LOW
d aring the first CASL and CASH LOW transition of the
b arst. Since CASL controls the lower byte (DQ1-DQ8) and
CASH controls the upper byte (DQ9-DQ16), both CASL
ad CASH must transition for both bytes to be written. If
o1ly CASL or CASH transitions then only that corre-
sponding byte will be written.

During a WORD WRITE cycle, data-in (D) ﬂatched by
the falling edge of CAS (CASL and CASH). WE must be
LOW prior to CAS (CASL and CASH) going LOW. This
p aces the input/output pins in the High-Z state allowing
the data-in (D) to be driven on the bus. WE must remain
L OW during the burst operation for the burst to complete.
V'E going HIGH during the burst terminates the burst
oeration and places the DQ pins in the High-Z state.

EYTE WRITE CYCLE

BYTE WRITE cycles can occur as bursts similar to word
V/RITE cycles. A transition on CASH or CASL increments
the burst counter from which both bytes are internally

addressed. During WRITEs (WE held LOW), CASL con-
trols the lower byte (DQ1-DQ8) and CASH controls the
upper byte DQ9-DQ16). However, in all practicality burst
BYTE WRITE cycles do not make sense in most applications
and therefore most BYTE WRITEs are single BYTE WRITE
cycles. The full bus width needs to be burst accessed to
keep the burst counters between devices from becoming
out of step with each other. By performing a burst
BYTE WRITE, only one of the CAS lines is being toggled,
which causes the burst counter to be incremented for the
byte not selected. This situationresultsin the burst counters
on separate devices to become out of step with each other.
Figure 1 demonstrates a 64-bit bus with two banks of Burst
EDO DRAM. The first bank is composed of x8 devices and
the second bank uses x16 devices. CAS0 - CAS3 are
transitioned first together then independently. When CAS
signals of all DRAMs that make up the bus width transition,
thebytes areread from the DRAM array as expected and are
in step between the DRAM devices. However, when some
CAS signals are not transitioned 10 BYTE WRITEs, the
DRAMSs get out of step with each other. Depending on what
organization of DRAM is being addressed, different results
will occur. This comes from the fact that for x4 and x8
devices, a burst counter controls no more than one byte.
However, forx16 devices, the burst counter controls a word
(16 bits). This means that on a x16 device a LOW transition
of either CASL and CASH willincrement both the highbyte
and low byte burst counter.

Hence, byte WRITE cycles will almost always be a single
BYTE WRITE followed by aterminate. Likea WORD WRITE
cycle, the first CAS (CASL or CASH) LOW transition when
the WE input is LOW will start the WRITE burst cycle.
Successive falling edges of CAS will WRITE to the next
address locations in the burst sequence. The burst is termi-
nated by transitioning the WE input. CASL LOW will
WRITE the lower BYTE (DQ1-DQ8) while CASH is held
HIGH. CASH LOW will WRITE the upper BYTE (DQ9-
DQ16) while CASL is held HIGH.
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PRELIMINARY
MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

MEMORY ARRAY ORGANIZATION

Do-7 D8-15 | D16-23 | D24-31
byte 0 | byte 1 byte2 | byte 3
byte4 | byte5 | byte6 | byte7
byte 8 | byte 9 | byte 10 | byte 11
byte 12 | byte 13 | byte 14 | byte 15

CAS3
CAS2
CASO ,
x8 x8 X8 x8
] ‘ D/Q 0-7
¢ D/Q 8-15
* D/Q 16 - 23
: | S D/Q 24 - 31
x16 x16
CAS WRITE SEQUENCE
x8
Beginning [%B ~7 giilig2 s |
CAS 0-3 transition B4 ¥ L o iBs &
CAS 0 tansition ‘BB X X X W X
CAS 1 transition X iB9§ x X (X #B13 X X
CAS 2 transition X X IBtol X | X X iB10- X
CAS 3 transition X X X i{B11] X X X LB1s

*Shaded areas indicate that the byte was written by the CAS transition, X
indicates byte not written.

Figure 1
BYTE WRITE EXAMPLES
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PRELIMINARY

ICFICIN MT4LC1M16H5

o e 1 MEG x 16 BURST EDO DRAM

FUNCTIONAL BLOCK DIAGRAM

Burst EDO
WE o—
CASH o DATA-IN BUFFER
CASL o
DQ1
[ ]
®
' BURST
DQ16
INTERNAL ADDRESS -
>4
CONTROL [ COUNTER | oaraour
< BUFFER

COLUMN-
ADDRESS
BUFFER

COLUMN
DECODER

REFRESH
CONTROLLER

¥

REFRESH
COUNTER

- 1024

[ SENSE AMPUFIERS
l I/O GATING

éwune ”'
- \

A [

! i ;

[ —_ - g

L ‘
]r 3

[T—] '

= f

t E

!i y

— J

|

|

+ - }

|




PRELIMINARY
MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

E DO BURST MODE TRUTH TABLE

B ADDRESSES DATA
PRESENT STATE | RESULTING STATE RAS |TASC |[TASH| WE | OF | Row | Coumn | DO

[ Any Idle L~H | H H | X X X X High-Z
idle Row Open H-L | H H | X X | ROW X High-Z
[ idie CBR REFRESH H-L | L L | H | X X X | High-z
20w Open RAS-ONLY REFRESH L | v | H | x| x | row X High-Z
| 30w Open WORD READ burst L |H-L| H | H L X COL | Data-Out
[ 20w Open WORD READ burst L H |[H-L| H L X COL | Data-Out
" 20w Open WORD WRITE burst L |H-L|[H=-L]| L X X coL | Datain
—Row Open LOWER BYTE WRITE burst L H—L H L X X COL Data-In
[ 30w Open UPPERBYTEWRITEburst | L | H |H—L| L X X COL | Dataln
[ 3EAD burst | TERMINATE READ burst L | AL | HL [HeL] X X X High-Z
| NRITE burst | TERMINATE WRITE burst L [ me [ e [=n] X X X High-Z
| dle PROGRAM burst type H—L L L L X AQ' X High-Z
[ SROGRAM | EXIT PROGRAM MODE HoL | L L | H | X X X High-Z
| >ROGRAM | EXIT PROGRAM MODE Ll H | H | x| x | row X High-Z

NDOTE: 1. AWCBRcycledeterminesthe burstsequence. AO=LOW setsthe burstsequence tolinear, AO=HIGH set the burst
sequence to interleave. A8 through A9 are “don’t cares.” A7-A0 should contain the sequence (0010 000x, where

x=A0) to ensure future compatability. A refresh cycle (RAS ONLY or CBR) must follow the WCBR cycle to exit
the programming mode.
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PRELIMINARY
MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

NTERLEAVE BURST SEQUENCE TABLE

i ADDRESSES USED

N OPERATION A9 - A2 A1l A0

| First access, register external CAS address A9 - A2 Al AO

L_Second access, (first burst address) registered A9 - A2 registered At registered A0
Third access (second burst address) registered A9 - A2 registered A1 registered AQ

iFourth access (third burst address) registered A9 - A2 registered AT registered A0

INTERLEAVE BURST ADDRESS TABLE

FIRST ADDRESS SECOND ADDRESS THIRD ADDRESS FOURTH ADDRESS
i X...X00 X..X01 X.X10 X.X11
i X.X01 X..X00 X.X11 X.X10
X.X10 X.X11 X..X00 X..X01
i X.X11 X.X10 X..X01 X..X00

LINEAR BURST ADDRESS TABLE

FIRST ADDRESS SECOND ADDRESS THIRD ADDRESS FOURTH ADDRESS
i X...X00 X..X01 X..X10 X. X1
i X..X01 X.X10 X X11 X..X00
i X..X10 X. X11 X..X00 X..X01
| X.X11 X..X00 X. X0 X..X10

M T3 CIMI6HS 6 Micton Technoiogy. Inc . reserves the nght 10 thange products of spechicatons without notice
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PRELIMINARY

MT4LC1M16H5
1 MEG x 16 BURST EDO DRAM

£ BSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Pin Relative to Vss .............. -1.0V to +4.6V
Voltage on Inputs, NC or I/ O pins

Relative to VS5 oo, -1.0V to +5.5V
C perating Temperature, T, (ambient) .......... 0°C to +70°C
S:orage Temperature (plastic) ........ccocoevnv. -55°C to +150°C
Fower Dissipation ........cccomvnenincnnceniienen e 600mW
Snort Circuit Output Current .....ooeeecccecceenen. 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 those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

EELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
{(lotes: 1, 11) (Vcc = +3.3V £5%)

[ PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
| _Supply Voltage Vee 3.13 347 \Y
| _Input High (Logic 1) Voltage, all inputs VIH 2.0 5.5 \'4 2
| _Input Low {Logic 0) Voltage, all inputs ViL -1.0 0.8 \Y 2
INPUT LEAKAGE CURRENT
Any input OV s Vin s 5.5V h -2 2 pA
| _(All other pins not under test = ov)
| _OUTPUT LEAKAGE CURRENT (Q is disabled; 0V s Vout < 5.5V) loz -10 10 HA
OUTPUTLEVELS VoH 24 \Y
Output High Voltage (lout = -2mA) 21
| _Output Low Voltage (lout = 2mA) VoL 0.4 Y
MAX
L PARAMETER/CONDITION SYM -5 -6 -7 | UNITS | NOTES
STANDBY CURRENT: (TTL) lcct 2 2 2 mA
i (RAS = CASL = CASH = ViH)
STANDBY CURRENT: (CMOS) lccz | 500 | 500 | 500 | uwA

(RAS = CASL = CASH = Vcc -0.2V)

OPERATING CURRENT: Closed Row Burst READ/WRITE
Average power supply current; ({PC =PC [MIN]; 50% duty cycle fcca | 150 | 140 | 130 | mA 5,17
on RAS; Open Row, four Cycle Burst, Close Row)
OPERATING CURRENT: Open Row Burst READ/WRITE
Average power supply current (Alternating four cycle burst Icca | 110 | 100 90 mA 5,17
followed by four cycles of inactivity; PC = 'PC [MIN])
REFRESH CURRENT: RAS ONLY

Average power supply current (Address Cycling; RAS Cycling; Icecs | 190 | 180 | 160 | mA 4,17
CASL ,CASH = Viv; tRAS = 'RAS [MIN]; RP = 'RP [MIN])
REFRESH CURRENT: CBR

Average power supply current fcce | 170 160 150 mA 4,6
(RAS,CASL .CASH, Cycling: IRAS ='RAS [MIN]; 1RP = 'RP [MIN])

HaLCIMIBHS
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PRELIMINARY
MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

CAPACITANCE

: PARAMETER SYMBOL | MIN MAX | UNITS | NOTES

| _Input Capacitance: Addresses, WE, OE Ci 5 pF 3
Input Capacitance: RAS Ci2 6 pF 3

i Input Capacitance: CASL, CASH Cia 4 pF 3

| Input/Output Capacitance: DQ Cio 7 pF 3

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(tlotes: 7, 8,9, 10, 15) (Vcc = +3.3V 25%)

AC CHARACTERISTICS -5 -6 -7
|~ PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS | NOTES
| Access time from CAS 'AA 25 28.2 35 ns 12
[~ Column-address setup time tASC 1.5 1.5 1.5 ns
| Row-address setup time tASR 1.5 1.5 1.5 ns
| Burst terminate hold time 'BTH 3 3 3 ns
_Output disable from burst terminate BTHZ 7 13 7 13 7 13 ns 13, 16
" Access time from CAS 'CAC 10 11.6 15 ns
| Column-address hold time 'CAH 8.5 8.5 85 ns
| TAS pulse width 'CAS 5 10,000 5 10,000 5 10,000 ns
| TASL and CASH coincident HIGH time 'CCH 5 5 5 ns 18
| TAS hold time (CBR or WCBR) 'CHR | 15 15 15 ns 6
| TAS to output in Low-Z ‘cLz 3 3 3 ns 13
| Data Hold time from CAS LOW 'COH 3 3 3 ns
| TAS precharge time 'cP 5 5 5 ns
" CAS precharge time (CBR or WCBR) 'CPN 10 10 10 ns
| TAS to RAS precharge time 'CRP 10 10 10 ns
| CAS LOW to RAS HIGH (WRITE only) CRW | 15 16.6 20 ns
Skew between CASL and CASH (WRITE only) 'CsK 2 2 2 ns 19
" TAS setup time (CBR or WCBR) 'CSR 10 10 10 ns 6
| Data-in hold time DH 5 5 5 ns
" Data-in setup time DS 3 3 3 ns
| ‘Ouput Disable 0D 4 10 4 10 4 15 ns 13
" ‘Ouput Enable access time 'OEA 10 12 15 ns
| ‘Ouput Enable hold (only near CAS) 'OEH 5 5 5 ns
" OF to output in Low-Z OELZ 3 3 3 ns 13
| OF HIGH pulse width 'OEP 10 10 10 ns
: Ouput Enable setup (only near CAS) 0ES 3 3 3 ns
Qutput buffer turn-off delay 'OFF 4 10 4 10 4 15 ns 13
" Burst EDO cyc'e time 'PC 15 16.6 20
: Access time from RAS 'RAC 52 60 70 ns
Row-address hold time 'RAH 85 8.5 85 ns
| RAS pulse wizin 'RAS 50 125,000 60 |125000| 70 [125000| ns
" Random Reac or Write cycle time 'RC 90 110 130
| RAS 1o CAS ce ay time 'RCD1 15 16.6 20 ns
| RAS to CAS ce ay time 'RCD2 | 40 46.6 55 ns
| Read commana hold time RCH 5 5 5 ns
E‘?'.,fi.'f“ﬁ'.ff - 8 B D O e oy o



PRELIMINARY

MT4LC1M16H5
N'CF'Q.,!}! 1 MEG x 16 BURST EDO DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 7,8, 9, 10, 15) (Ve = +3.3V +5%)

\C CHARACTERISTICS -5 -6 -7

" JARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS | NOTES
| 3ead command setup time 'RCS 3 4 5 ns

| 3efresh period (1,024 cycles) 'REF 16 16 16 ms

[ IAS precharge time ‘RP 30 40 50 ns

[ 3AS 10 CAS precharge time RPC 5 5 5 ns

| JAS hold time 'RSH 0 0 0 ns

™ Transition time (rise or fall) T 1.5 50 1.5 50 1.5 50 ns

™ 3urst Terminate pulse width TP 6 6 8 ns 14
[~ Arite command hold time ' WCH 5 5 5 ns

|~ NE command setup time WCS 3 4 5 ns

"~ Duput Disable trom WE LOW tWHZ 4 10 4 10 4 15 ns | 13,16
|~ NE hold time (CBR or WCBR) ‘WRH | 10 10 10 ns

:/”VE setup time (CBR or WCBR) 'WRP | 10 10 10 ns

M OSLCIMIEHE 9 Micton Technology. Inc . reserves the nght 10 change products of Spechications without nolce
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PRELIMINARY

MT4LC1M16H5
1 MEG x 16 BURST EDO DRAM

input timing waveform:

X

N ’
‘1.5ns -

3.0v

o.ov

Qutput timing waveform:

1.5v 1.5V Reference test point

Figure 2
TIMING SPECIFICATIONS

+3.3V
11780
Q
8680 5 pF

Figure 3

HIGH-Z OUTPUT LOAD
INOTES
1. All voltages referenced to Vss.

Input Power-up: ViH s +5.5V and Vcc = +3.13V
for t = 200ms.

. This parameter is sampled. Vcc = 3.3V £5%;

f=1MHz.

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

Specified values are obtained with minimum *PC and
50 percent duty cycle. The outputs are open.

€. Enables on-chip refresh and address counters.

~v

. Initialization consists of an initial pause of 100us after

power-up followed by eight RAS refresh cycles (RAS
ONLY or CBR with WE HIGH). This sequence must
be executed before proper device operation is
assured. The eight RAS cycle wake-ups should be
repeated any time the ‘REF refresh requirement is
exceeded. A WCBR cycle must be executed to initalize
the burst type, interleave or linear followed by a RAS-
ONLY or CBR REFRESH cvcle.

. AC characteristics assume 'T = 1.5ns.
. All output timings are referenced to 1.5V and all

input timings are referenced to 1.5V, unless otherwise
specified. Inputs must be driven to the appropriate
voltage levels indicated by the corresponding timing
diagrams when AC specifications are measured, as
shown in Figure 2.

. In addition to meeting the transition rate specifica-

tion, all input signals must transit between Vi and
Vi {or between Vi and Viti) in a monotonic manner.

11.

12.

13.

14.
15.

16.

17.

18

19.

20.

21

Figure 4
AC TIMING OUTPUT LOAD EQUIVALENT

+3.3V
11780

50 pF 868N

Figure 5
OUTPUT LOAD EQUIVALENT

NC pins are assumed to be left floating and are not
tested for leakage.

'AA is a calculated specification which is the sum of
'PC and 'CAC.

Output loading is specified with C_ = 5pF as in
Figure 3. Transition is measured =200mV from steady
state voltage. These parameters are sampled.

Applies only during burst termination operation.

AC output loading is specified with C_ = 50pF as in
Figure 4. Figure 5 is shown for reference. Transition is
measured at the 1.5V reference level.

The DQs will continue to drive data out until both
'BTHZ (MIN) and 'WHZ (MIN) have been satisfied
and will reach the High-Z state once both ‘BTHZ
(MAX) and 'WHZ (MAX) have been satisfied.
Address transitions once per burst access.

- The CASL and CASH HIGH pulse widths must be

concurrently HIGH for at least this limit.
The skew between CASL and CASH is only required
for WRITE cycles and is required only between the

CASL and CASH for a specific device.

'CPC is specified for back to back cycles where either
CASL or CASH starts the first cycle and the other
CAS starts the following cycle.

The outputs are designed to drive -5mA (o) and
4.2mA (lor) when the 5V-tolerant 1/ Os are connected
to a 5V bus rather than a 3.3V bus.

ITALCIMIBHS
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PRELIMINARY
MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

BURST EDO
READ CYCLE
s -
tcap taco1 tcag | = :::
ewocs \_)QLF\“:J“M i Yoo/ -y i §
, tasa ltaan,  tasc|  ca | A tasc| lean|
xo0R row )‘@l( cownn X7/ //////////ﬁwm LT LK oo Wm
% I . ﬂmm ‘Rc:ﬁ _ /@W
wrz
eac
= T, s ’ Vi
DON'T CARE
@ UNDEFINED
NDTE: 1. Latch column address; start READ cycle.
2. Output data 1; increment burst counter.
3. Output data 2; increment burst counter.
4. Qutput data 3; increment burst counter.
5. Qutput data 4; latch column address; start READ cycle.
6. WE transitioning LOW will terminate the burst and reset the burst counter provided TP and 'BTH are

9.

10.
11.

satisfied. The DQs will continue to drive data out until both tBTHZ (MIN) and 'WHZ (MIN) have been satisfied
and will reach the High-Z state once both 'BTHZ (MAX) and 'WHZ (MAX) have been satisfied.

. 'OES and 'OEH are only required when OE transitions around the falling edge of CASL and CASH.
. The combination of RAS and CAS HIGH close the row and place the DQs in the High-Z state. tOFF is

measured from the last signal (RAS or CAS ) that transitions HIGH.

When OE transitions HIGH, the DQ pins are placed in the High-Z state and will remain in the High-Z state
until another CAS LOW transition occurs, regardless of the state of OE.

WE transitioning LOW and returning HIGH prior to CAS going HIGH will not terminate the burst,

CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both TASL and CASH may toggle. If only one CAS toggles, the other CAS must be held HIGH.

MT .LCIMIGHS
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MICRON

TECHNOLOGY. INC.

PRELIMINARY

MT4LC1M16H5
1 MEG x 16 BURST EDO DRAM

BURST EDO
WORD WRITE CYCLE

RC

s h__
I cro tacD1 tcas| caw
T e S __/‘V MQ‘QNM” Note 3 m ole \N:y_\w,_—\ Note 4
tasA | 'an fasc! lcan 1asc
S/, S, /iy SR i, ///@l(-; T
= T 4[ o
o
DONT CARE
m UNDEFINED
HOTE: 1. Latch column address; start burst WRITE cycle; write data 1.
2. Increment burst counter; write data 2.
3. Increment burst counter; write data 3.
4. Increment burst counter; write data 4.
5. WE transitioning HIGH will terminate the burst and reset the burst counter provided TP and 'BTH are
satisfied.
6. WE transitioning HIGH and returning LOW prior to CAS going HIGH will not terminate the burst.
7. CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, both
CASL and CASH must toggle. If only one CAS toggles, the other CAS must be held HIGH.
: ;:L‘;LM!gtf pos 1 2 Micron Technology. Inc . reserves the nght to change products or spectications withoul nolice

©1995 Micron Technology. Inc



PRELIMINARY

II:F=II‘.:IN MT4LC1M16H5

oo e 1 MEG x 16 BURST EDO DRAM

BURST EDO
READ/WRITE (WORD) CYCLE

RC

RAS X {_\¥
tcap lacot IRCM‘CA; = teaw Note 1t
SASH and CASL A t‘i}h‘;’\w_\w Note & Note \’“_hy_\wwm Note 9
(ASR | tRAM,, WsC | 'can f ‘cnl tasd  tcant
oo YN = NI e XTI m‘mf@ = I
= T | R e i S
e ‘cac, ‘CAC ‘cac ) ‘cac | WHZ

5] OPEN
= T I /A
DONT CARE
B8 unoerineo
NOTE: 1. Latch column address; start burst READ cycle.
2. Output data 1; increment burst counter.
3. Output data 2; increment burst counter.
4. Output data 3; increment burst counter.
5. Output data 4; latch column address; start burst READ cycle.
6. Latch column address; start burst WRITE cycle; write data 1.
7. Increment burst counter; write data 2.
8. Increment burst counter; write data 3.
9. Increment burst counter; write data 4.

10. WE transitioning LOW will terminate the burst and reset the burst counter provided tTP and 'BTH are
satisfied. TTP is met by the READ burst being terminated by a WRITE burst. The DQs will continue to drive
data out until both 'BTHZ (MIN) and 'WHZ (MIN) have been satisfied and will reach the High-Z state once
both 'BTHZ (MAX) and 'WHZ (MAX) have been satisfied.

11. The combination of RAS and CAS HIGH close the row and place the DQ pins in the High-Z state.

12. CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both CASL and CASH may toggle during READs but they must both toggle during WRITEs to perform a
WORD WRITE. If only one CAS toggles, the other CAS must be held HIGH.

:; :)(l:ngurv:»: o 1 3 Micton Technotogy. Inc . reserves the nght to changs pnocuns:;;gpsecalc;gzn?;:mr;m;:i



PRELIMINARY

]"II:HQN MT4LC1M16H5

H|

T ]/////\[ T o) T,

= 1 MEG x 16 BURST EDO DRAM
] BURST EDO
WORD-WRITE/READ CYCLE
] =
. R S AT T S = o e
xoon ///// A:me: UL, ////)‘AES;: ‘_c:c:j:, T //////A’////I/////é{u//////l/

Y Y, ///E =

‘cac

- HIGH-Z-

hNOTE:

10.

11.

12.

DON'T CARE

B3 unoerinen

1. Latch column address; start burst WRITE cycle; write data 1.
2. Increment burst counter; write data 2.
3. Increment burst counter; write data 3.
4. Increment burst counter; write data 4.
5.
6
7
8
9

Latch column address; start burst READ cycle.

. Output data 1; increment column address.
. Output data 2; increment column address.
. Output data 3; increment column address.
. WE transitioning HIGH will terminate the burst and reset the burst counter. The 'BTH time is not required as it

is satisfied by 'RCS; tTP is met by the WRITE burst being terminated by a READ burst.

WE transitioning LOW will terminate the burst and reset the burst counter provided TP and 'BTH are satisfied.
The DQs will continue to drive data out until both 'BTHZ (MIN) and 'WHZ (MIN) have been satisfied and will reach
the High-Z state once both tBTHZ (MAX) and 'WHZ (MAX) have been satisfied.

The combination of RAS and CAS HIGH close the row and place the DQ pins in the High-Z state. tOFF is measured
from the last signal (RAS or CAS ) that transitions HIGH.

CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both CASL and CASH may toggle during READs but they must both toggle during WRITES to perform a
WORD WRITE. If only one CAS toggles, the other CAS must be held HIGH.

M FaALCIM16HS
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PRELIMINARY

MT4LC1M16H5
Mlcngw!e\-! 1 MEG x 16 BURST EDO DRAM

BURST EDO
READ/WORD-WRITE CYCLE

PG | PG | 108K
tcoH| F-(;CH -
o= m L}m.\c/ t\(‘/ \J—\_J’_\[/
O DY, C D e Y D
RS twes
= T L
tCAC tcac IcAC 1 | _tcac | i _}Es . _bs| s DS
- goH | [lcom | | toon IpH_ oH | [Jom | [iow
Dat-8 OPEN m met me2 m+3 %H’ v:gH :%-T n;aH
oes
= T

DONT CARE

KR unpEFINED

MOTE: 1. CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both CASL and CASH may toggle during READs but they must both toggle during WRITESs to perform a
WORD WRITE. If only one CAS toggles, the other CAS must be held HIGH.

N [4LCIMIBHS
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PRELIMINARY

MT4LC1M16H5

1 MEG x 16 BURST EDO DRAM

CASH

CASL

ADDR

3l

DQ9-16

DQ1-8

O

m

BURST EDO
WORD-WRITE/BYTE-WRITE CYCLE
‘ I [ I f ] I
tccH tcsk tpc tcsK
tpc I A N I — -
\\_/tg\_/l__\ L/_\\_/ {CCH {CCH U
tCsSK cP tpc tpC'TC;)H ¢
B : | ltpc
./ _/
. lascj fcAH lasc | tcaH tasc tcaH|  tasci  'CAH
tBTH tBTH
T
T {3 /)
twp  |=ltwpP
twer | |o oltwen | ]
s tps tos 1ps wes
—’L ‘tEH;éL Ton | | on) | | Ton, tps
DATA DATA DATA DATA
N _n n+1 n+2 n+3
tos DS tps . ps -
_>|/ [;;A D‘A:'A 7N DATA N DATA
r\_ n n+1 n+2 n+3
toH ©OH | DN tOH |

T

l

l

I

|//////////////////// |//////////////A’///// I////////////

DON'T CARE

R4 unperiNED

M ALCIMIBHS
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PRELIMINARY

3“ MT4LC1M16H5
!Mlcnqm!o\! 1 MEG x 16 BURST EDO DRAM

RAS-ONLY REFRESH CYCLE

RS y 4 R

CASH and CASL __J{ \\_—/
CBR REFRESH CYCLE
tap L tRAS _ Rp 'RAS N

s —]/ RPC \ /—_\\ J(
Geaatsl ¥ X £ X £

0Q I OPEN |

we 7 / Wi, S,

DON'T CARE

B unperineD

NOTE: 1. CBR REFRESH is recommended for all new designs to insure compatibility with future generation DRAMs.
Micron and JEDEC recommend CBR REFRESH as the preferred method of refresh for the 64 Meg DRAM
generation and beyond.

2. CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both CASL and CASH may toggle. If only one CAS toggles, the other CAS must be held HIGH.

ATALCIMIGHS 1 7 Mictan Technology. Inc | reserves the nght to change products o specdicalions withaut notice
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PRELIMINARY

I:RDN MT4LCI1M16H5

etetivd 1 MEG x 16 BURST EDO DRAM

WCBR PROGRAM CYCLE

R 'RAS |
RAS ,/ % 1\(
tRPC
IcPN | 'csRr | tcHR
CASH and CASL ;2 \ Jﬁ
Note 2 |
DQ OPEN
twrP | WRH |

tASR RAH
i
o W JWW//W//W/

NOTE 1

tasr | ‘RaH
e e
AB-A10 ;;;/;;;Z;;;;Z;;Z;;Z;Z;;Z;;;;;;;;;Z?;;Z/

|
DON'T CARE

%% unDEFINED

JOTE: 1. A0 LOW sets the burst sequence to linear bursts. A0 HIGH sets the burst sequence to interleave bursts.
Addresses A8 through A10 are “don't cares.” Addresses A7-A10 should contain the state of (0010 000xg
where x=A0) to ensure future compatability. The burst sequence will remain set until the device power is
interrupted or another WCBR cycle is executed.

2. ARAS-ONLY or CBR REFRESH cycle must be executed after the WCBR cycle to exit the programming
mode.

3. CASL and CASH are shown as if they are tied together and create a single CAS. If not connected, either or
both CASL and CASH may toggle. If only one CAS toggles, the other CAS must be held HIGH.

ATALCIMIGHS 1 8 Micron Technology 'no . reserves the figt te change products or specricalions without notice.
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