MICRON

MT1259 883C

MILITARY > 256K x1 DRAM  mmm
DRAM
AVAILABLE AS M[%I’/éAT{Y

SPECIFICATIONS

« SMD 5962-85152, & )

* JAN M38510/2%

* MIL-STD-883Class B
& 3

e All ini:iuts, outputs and clocks are fully TTL
compatible

¢ Single +5V+10% power supply
* Low power, 15mW standby; 150mW active, typical
¢ Common 1/O capability using “EARLY-WRITE”
¢ Optional PAGE MODE access cycle
+ Refresh modes: RAS-ONLY, CAS-BEFORE-RAS, and
HIDDEN
¢ 256-cycle refresh distributed across 4ms
* Specifications guaranteed over full military DRAM
temperature range (-55°C to +110°C)
OPTIONS MARKING
* Timing
100ns access -10
120ns access -12
150ns access -15
» Packages
Ceramic DIP C
Ceramic LCC EC
GENERAL DESCRIPTION

The MT1259 883C is a randomly accessed solid-state
memory containing 262,144 bits organized in a x1 configu-
ration. The 18 address bits are entered 9 bits at a time using
RAS to latch the first 9 bits and CAS the latter 9 bits. If the
WE pin goes LOW prior to CAS going LOW, the output pin
remains open until thenextCAScycle. If WE goes LOW after
data reaches the output pin, the output pin is activated and
retains the selected cell data as long as CAS remains LOW
(regardiess of WE or RAS). This late WE pulse results in a
READ-MODIFY-WRITE cycle. Data in is latched when WE
strobes LOW.

PIN ASSIGNMENT (Top View)
16L/300 DIP

(D-2)
“Ag01-16{ Vss
D2 15[ CAS
WE[N3 14]Q
RASO4 130 A8
aolls 120 A3
A2lle 11pJA4
A107 10[As
vecls 9pA7
18L/LCC

15072 A6
14U I NC
1308 A3
1207 A4
\ Q ,/\‘;
\ D)
D

By holding RAS LOW, CAS mayb ‘toggled to execute
several faster READ, WRITE, A “WRITE or READ-
MODIFY-WRITE cycles within-the RAS address defined
page boundary. Returnings, RAS HIGH terminates the
memory cycle and decfeases’chip current to a reduced
standby level. Also, thé c:)m,p is preconditioned for the next
cycle during the RASHIGH time. Memory cell data is re-
tained in its correct state by maintaining power and execut-
ing a RAS (READ, WRITE, RAS-ONLY or HIDDEN RE-
FRESH) cyeleso that all 256 combinations of RAS addresses
are execuitedat least every 4ms (regardless of sequence).
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MICRON MT1259 883C

TECH NOLIGY. |

I FUNCTIONAL BLOCK DIAGRAM
o PAGE MODE
m WE "——_D DATA IN o
> CAS o— BUFFER
g NO. 2 CLOCK ! a
GENERATOR DATA OUT °
BUFFER
COLUMN Jee
ADDRESS |- i bl - COLUMN
BUFFER (10) DECODER
AD o
At REFRESH e
A2 o CONTROLLER SENSE AMPLIFIERS
A3 o 7 /D GATING
A4 - 1024
A5 o REFRESH
26 COUNTER TN
e " g [T
A8 o i3 w H
ROW § § 26 an“mv
ADDRESS al
BUFFERS (9 l—s]
s | Moo .
TRUTH TABLE
Addresses
Function RAS CAS WE
‘R 'C
Standby H H H X X High-Z
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 | Data Out,
Data In
PAGE-MODE L H-L—H H ROW | COL | Data Out,
READ Data Out
PAGE-MODE L H—-L—H L ROW | COL | Dataln,
WRITE Data In
PAGE-MODE L H—L—H | H—=L—H| ROW | COL | Data Out,
READ-WRITE Data In
RAS-ONLY L H X ROW n/a High-Z
REFRESH
HIDDEN L—H—-L L H ROW | COL | Data Out
REFRESH
CAS-BEFORE- H-L L X X X High-Z
RAS REFRESH




MICRON MT1259 883C

TECHROLD Y. I

ABSOLUTE MAXIMUM RATINGS*

.

Voltage on Any Pin Relative to Vss ............. -1.5V to +7.0V *Stresses greater than those listed under “Absolute Maxi-

Storage Temperature Range mum Ratings” may cause permanent damage to the device. U
Power DiSSIPation ......c.ovuumrerererineiicenicnire e This is a stress rating only and functional operation of the m

Lead Temperature (soldering 5 seconds) .... ....300°C device at these orany other conditions above those indicated >
Junction Temperature (Tj) ..co.cocvnicrerincns .+150°C in the operational sections of thisspecification is not implied.

Short Circuit Qutput Current ........ccccvvverveeiiiininninn: 50mA Exposure to absolute maximum rating conditions for ex- g
Thermal Resistance (8jc) 16-Pin DIP ......c.ccocovnienns 50°C/W tended periods may affect reliability.

DC ELECTRICAL PERFORMANCE CHARACTERISTICS
(Notes: 4, 6, 7) (-55°C < T < +110°C; Veo = 5.0V £10%)

PARAMETER/CONDITION SYMBOL| MIN MAX |UNITS | NOTES
Supply Current from Vee (Active); RAS and CAS Cycling; lcct 55 mA 2
'RC = RC (MIN)

Supply Current from Vce (Active, PAGE MODEY); RAS = Vi, CAS Cycling; lcce 55 mA 2
PC = PC (MIN)

Supply Current from Vcc (Standby); lcea 8 mA 2
RAS and CAS = VH

Supply Current from Vce (REFRESH, RAS-ONLY); Icca 45 mA 2
RAS Cycling, CAS = ViH

Supply Current from Vcc (REFRESH, CAS-BEFORE-RAS); Iccs 55 mA 2
RAS and CAS Cycling

Output High Voltage (loH = -5mA) VoH 2.4 Vv 1
Output Low Voitage {loL = 5mA) VoL 0.4 v 1
Input Leakage lH -10 10 pA

Any Input (OV < VN < Vee), All Other Pins = 0V I -10 10 uA

Output Leakage (0 < Vourt < Vce) loz -10 10 LA

DC OPERATING CONDITIONS
(Notes: 4, 6, 7) (-55°C < T, <+110°C; Ve = 5.0V £10%)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Vce Supply Voltage Voo 4.5 5.5 Vv

Vss Power Supply and Signal Reference Vss 0.0 0.0 \ 1
High-Level Input Voltage (All Inputs) ViH 24 | Vce+l Vv 1
Low-Level Input Voltage (All Inputs) Vi -1.0 0.8 \" 1

CAPACITANCE

PARAMETER SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: (A0-A8), D Cn 5 pF 3
Input Capacitance: RAS, CAS, WE Ciz 8 pF 3
Output Capacitance: Q Co 7 pF 3
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MICRON MT1259 883C

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 4,5, 6,7, 8) (-55°C < T, <+110°C; Voc = 5.0V £10%)

AC CHARACTERISTICS -10 -12 -15

PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Random READ or WRITE cycle time 'RC 195 220 250 ns
READ-MODIFY-WRITE cycle time 'RWC 230 250 275 ns 18
PAGE MODE cycle time PC 90 100 120 ns 18
Access time from RAS 'RAC 100 120 150 ns 9
Access time from CAS 'CAC 50 60 75 ns 10
RAS pulse width RAS 100 [10,000| 120 [10,000| 150 |10,000| ns

TAS pulse width 'CAS 50 [10,000] 60 [10,000] 75 |10,000] ns

RAS precharge time RP 80 90 90 ns

RAS hold time 'RSH 50 60 75 ns

RAS to CAS delay time 'RCD 30 50 30 60 30 75 ns 20
CAS precharge time 'CPN 25 25 30 ns 18
CAS precharge time (PAGE MODE) ICP 30 30 35 ns 11
CAS 10 RAS setup time 'CRP 5 5 5 ns

TAS hold time ICSH 110 120 150 ns

Row address setup time 'ASR 0 0 0 ns 18
Row address hold time 'RAH 15 20 20 ns

Column address setup time 'ASC 0 0 0 ns 18
Column address hold time 'CAH 20 30 30 ns

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

Read command setup time 'RCS 0 0 0 ns 18
Read command hold time 'RCH 0 0 0 ns 18
referenced to CAS

Read command hold time 'RRH 10 10 10 ns
referenced to RAS

Output disable delay 'OFF 0 40 0 40 0 40 ns 12
Write command setup time wCs 0 0 0 ns 13
Write command hold time WCH 35 40 45 ns

Write command hold time 'WCR 85 100 120 ns
referenced to RAS

Write command pulse width 'wp 35 40 45 ns

Write command to RAS lead time RWL 35 40 45 ns

Write command to CAS lead time 'CWL 35 40 45 ns

Data-in setup time DS 0 0 0 ns | 14,18
Data-in hold time DH 35 40 45 ns 14
Data-in hoid time IDHR 85 100 120 ns
referenced to RAS

CAS to write delay 'CWD 40 50 60 ns |13,18
RAS to write delay RWD 90 110 135 ns |13,18
Transition time (rise or fall) T 3 100 3 100 3 100 ns 18
CAS setup time ICSR 10 10 10 ns 15
(CAS-BEFORE-RAS REFRESH)

CASholdtime 'CHR | 20 25 30 ns | 15
{CAS-BEFORE-RAS REFRESH)

Refresh period (256 cycles distributed) 'REFD 4 4 4 ms 16
Refresh period {256 cycles burst) 'REFB 4 4 4 ms 17
RAS to CAS precharge time 'RPC 0 0 0 ns 18
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MT1259 883C

NOTES

1.
2.

3.

12.

13.

Vss is common for all voltages.

Specified values are obtained with the output load
equal to 2TTL loads and 100pF to Vss.

This parameter is sampled, not 100% tested.
Capacitance is measured with Vec = 5.0V, f = IMHz at
less than 50mVrms, T AT 25°C + 3°C, Vbias = 2.4V
applied to each input and output individually with
remaining inputs and outputs open.

An initial pause of 100s is required after power-up
followed by any eight RAS cycles, (READ, WRITE,
READ-MODIFY-WRITE, RAS REFRESH) before
proper device operation is assured.

AC characteristics assume transition time (*T) = 5ns.
This parameter is not measured.

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

In addition to meeting the transition rate specifica-
tion, all input signals must transit between V1L and
Vi (or between ViH and VL) in a monotonic manner.
If CAS = Vi, data output is High-Z. If CAS = Vi,
data output may contain data from the last valid
READ cycle.

Assumes that 'RCD < 'RCD (MAX).

. Assumes that 'RCD > 'RCD (MAX).
. 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 data out buffer, CAS must be
pulsed HIGH for 'CP. Note 8 applies to determine
valid data out.

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

'WCS, *CWD and 'RWD are restrictive operating
parameters in READ-WRITE and READ-MODIFY-

14.

15.
16.

17.

18.

19.

20.

WRITE cycles only. If tWCS > 'WCS (MIN) the cycle is
an EARLY-WRITE cycle and the data output will
remain an open circuit throughout the entire cycle. If
{CWD > 'CWD (MIN) and 'RWD 2 'RWD (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 data out (at
access time and until CAS goes back to Vin) is
indeterminate.

These parameters are referenced to CAS leading edge
in EARLY-WRITE cycles and to the WE leading edge
in LATE-WRITE or READ-MODIFY-WRITE cycles.
Enable on-chip refresh and address counters.

A 256-cycle distributed refresh consists of an address
location refresh cycle being performed within
15.6251S so that all 256 RAS address combinations are
executed within 4ms (regardless of sequence). Micron
recommends distributed refresh.

A 256-cycle burst refresh consists of refreshing, as
rapidly as minimum cycle time allows, all 256
combinations of RAS addresses (regardless of
sequence). The refresh mode must be executed within
4ms.

This parameter is a “conditionally” guaranteed
parameter that is specified to aid with device
application. It is not directly verified by a specific test
but is used, with several other parameters, in the
performance verification of other attributes.

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

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 'RCD (MAX) limit, then access time is
controlled exclusively by *CAC.




MT1259 883C

- READ CYCLE
U tRC
m ‘RAs Rp
> R N i
g tcsH
tRSH 'RRH
i cRp 'RCD tcas
w W/ Y /
tASR tRAH i tasc fcaH
soor Wi 777 Row m{( o|o LI ..~
I RCS RCH
w Y i }
Q ¥8E ~ OPEN { vauopata % OPEN
EARLY-WRITE CYCLE
R i £ NI
i cRP RCD cAS
s s F A /
ApoR M m ROW m COLUMN W | / / ﬁ( ROW
WeR
WE 2 Y. A
! - :DHR
D x:f % VALID DATA : / / //

DON'T CARE

R unpeFINED
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MT1259 883C

READ-WRITE CYCLE -
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
Rwe U
'RAS | tAp §
s vl Z N ;L A g
tosH
RSH
i tCRP tRCD tcas
o it R i
‘AR
. lAsR RAH | tasc | | icAH
ADDR ¥:{' W ROW m COLUMN ;W/////// 1/ / / //////@( ROW
'RWD CWL
tRCS 'cwp WL
twp
S/ N
bs DH
o W T TR o v ]
1:2 loFF
Q 38{': OPEN VALID DATA ;P———OPEN
PAGE-MODE READ CYCLE
RAS tRp |
ms v i A L\
::(?H 'RSH
i tcrP tRcD tcas | tcp icas tcp icas foPN i
& W f ALY 7 i A ! / N
(tasR IRAH_| i 1:20 cAH i tasc tcAH tasC IcaH
aooR Yl :@ir oW m COLUMN m COLUMN W COLUMN :W ROW
tRs — |-'—ch5 — |<'—‘Rcs \ —>| ~=—tRAH
| tRCH—>| I<— ‘ tReH —1 |<— l RCH
W IWZ{/Z// t N4 N Y
! I, tcac | | JoFg] {CAG | SOFE hefl —| |—torF
o Vg 5 B 5. {0 oren
DON'T CARE
@ UNDEFINED
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MT1259 883C

PAGE-MODE EARLY-WRITE CYCLE

U tRas l-tBP_
= ovw
m RAS vy — _f \
> lesH
pc AsH
g il 'RCD ICAS o lep tcas o lep tcas . 'cPN |
s Ym - F Jz* L—i
CAS ViL — \ A S( &
taR
| lasr 'RAH tasc. toAH tasc 1CAH_ ¢ tASC 1CAH
v 'y
LLL IV :@% ROW )@] GOLUMN )m COLUMN iW/ZZZZ)E COLUMN ROW
towL | towt ] tlowt |
t 1
wos WweH 'Wes tweH wes 'WeH '
twp twp twe
& W TN W I
WE
ViL k X b. /A
'WeR tRwL |
|
'DHR
tps DH ps oDH ns DH
b yH | VALID DATA VALID DATA VALID DATA //
I A
Q gif - OPEN

DON'T CARE

B unpEFINED




MICRON

MT1259 883C

RAS-ONLY REFRESH CYCLE
(ADDR = A0-A7; A8 and WE = DON'T CARE)

Wvda I

'Re
tRAS Rp
! CRP | IRPG_ |
s oz —
'ASR tRAH
woos Vi Z777777% Row K Row
Q &8{‘ = OPEN
CTAS-BEFORE-RAS REFRESH CYCLE
(A0-A8 and WE = DON'T CARE)
tHp tRAS ‘RP tRAS
ms oW s N / S /
tcen |, _losm ICHR RPC,  'CSR | Jonm_
s Vi T Y | J’
HIDDEN REFRESH CYCLE
(WE = HIGH) 19
(READ) (REFRESH)
'RAS P, RAS
AR Vi i } Js /
. ‘crp ‘RCD 'RSH 'CHR
o W F f
AR
'ASR 'RAH i tasc tcAH
woor 777K RTW i, S A
| ac
-1 |[*loFF
Q ¥8*L": OPEN VALID DATA — OPEN—
DON'T CARE
B unperineD
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MICRON MT1259 883C

I ELECTRICAL TEST REQUIREMENTS

g MIL-STD-883 TEST REQUIREMENTS SUBGROUPS
> {per Method 5005, Table I)
INTERIM ELECTRICAL (PRE-BURN-IN) TEST PARAMETERS 2,8A,10
g (Method 5004)
FINAL ELECTRICAL TEST PARAMETERS 1%, 2,3,7%,8,9,10, 11
(Method 5004)
GROUP A TEST REQUIREMENTS 1,2,3,4,7,8,9,10, 11
(Method 5005)
GROUP C AND D END-POINT ELECTRICAL PARAMETERS 1,2,3,7,8,9, 10, 11
(Method 5005)

*  PDA applies to subgroups 1 and 7.
** Subgroup 4 shall be measured only for initial qualification and after process or design changes which may affect input
or output capacitance.




