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1M x 4 DRAM
DYNAMIC RANDOM-ACCESS
MEMORY

AVAILABLE AS MILITARY

SPECIFICATIONS
* SMD 5962-90847
e MIL-STD-883

FEATURES
* Organized 1,048,576 x 4
* Single +5V +10% power supply
» Enhanced Page-Mode operation for faster memory acc
v" Higher data bandwidth than conventional page-mode
parts
v" Random Single-Bit Access within a row with a column
address
» CAS\-Before-RAS\ (CBR) Refresh
» Long Refresh period: 1024-cycle Refresh in 16ms (Ma
» 3-State unlatched Output
» Low Power Dissipation
All Inputs/Outputs and Clocks are TTL Compatible
» Processing to MIL-STD-883, Class B available

PIN ASSIGNMENT
(Top View)

20-Pin DIP (JD)
20-Pin Flatpack (HR)

(400 MIL)
DQ101 20[]Vss
DQ2[] 2 19hDQ4
wif 3 18DQ3
RAS\[ 4 17[JCAS\
Aofls 16[]OE\
Aofe 15( A8
A7 147 A7
A2fs 1311 A6
A3f]9 12 A5
eSS vee] 10 11%/—\4
Pin Name Function

A0 - A9 |Address Inputs

CAS\ |Column-Address Strobe
DQ1 - DQ4 |Data Inputs/Outputs

OE\ Output Enable

RAS\ Row-Address Strobe

W\ Write Enable

Vce 5V Supply

Vss Ground

L&

OPTIONS MARKING
e Timing
80ns access -80
100ns access -10
120ns access -12
« Package(s)
Ceramic DIP (400mils) JD No. 113
Ceramic Flatpack HR No. 308

e Operating Temperature Ranges
Military (-55°C to +128C) M

GENERAL DESCRIPTION
The SMJ44400 is a series of 4,194,304-bit dynamic r

dom-access memories (DRAMSs), organized as 1,048,5
words of four bits each. This series employs state—of-the—\%
technology for high performance, reliability, and low-power

operation.

The SMJ44400 is offered in a 400-mil, 20-pin ceramic
side-brazed dual-in-line package (JD suffix) and a 20-pin
ceramic flatpack (HR suffix) that are characterized for
operation from -55°C to +125°C.

OPERATION

Enhanced Page Mode
Enhanced page-mode operation allows faster memory

access by keeping the same row address while selecting
random column addresses. The time for row-address setup
and hold and address multiplex is eliminated. The maximum
number of columns that can be accessed is determined by the
maximum RAS\ low time and the CAS\ page cycle time used.
g[h minimum CAS\ page cycle time, all 1024 columns
specified by column addresses AO through A9 can be accessed
hout intervening RAS\ cycles.

Unlike conventional page-mode DRAMSs, the column-
address buffers in this device are activated on the

The SMJ44400 features maximum row access times O

80ns, 100ns, and 120ns. Maximum power dissipation is
low as 360mW operating and 22mW standby.
All inputs and outputs, including clocks, are compatib

with Series 54 TTL. All addressses and data-in lines are latched

on-chip to simplify system design. Data out is unlatched
allow greater system flexibility.

as

For more products and information
please visit our web site at

to  Www.austinsemiconductor.com
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(continued)
Enhanced Paga Mode (continued) Output Enable (OE\)
falling edge of RAS\. The buffers act as transparent or flow- OE\ controls the impedance of the output buffers. When
through latches while CAS\ is high. The falling edge of CA®YE\ is high, the buffers remain in the high-impedance state.
latches the column addresses. This feature allows tBenging OE\ low during a normal cycle activates the output
SMJ44400 to operate at a higher data bandwidth then convienffers, putting them in the low-impedance state. It is
tional page-mode parts, since data retrieval begins as soonexessary for both RAS\ and CAS\ to be brought low for the
column address is valid rather than when CAS\ goes low. Thistput buffers to go into the low-impedance state. Once in
performance improvement is referred to as enhanced p#ge low-ompedance state, they remain in the low-impedance
mode. Valid column address can be presented immediatstgte until either OE\ or CAS\ is brought high.
after row address hold time has been satisfied, usually well in
advance of the maximum (access time from column addreRgfresh
has been satisfied. In the event that column addresses for the\ refresh operation must be performed at least once every
next cycle are valid at the time CAS\ goes high, access tit@ms to retain data. This can be achieved by strobing each of
for the next cycle is determined by the later occurrence tbfe 1024 rows (A0-A9). A normal read or write cycle

teac OF tpa (access time form rising edge of CAS\). refreshes all bits in each row that is selected. A RAS\-only
operation can be used by holding CAS\ at the high (inactive)
Address (A0-A9) level, conserving power as the output buffer remains in the

Twenty address bits are required to decode 1 of 1,048 ¥7@h-impedance state. Externally generated addresses must
storage cell locations. Ten row-address bits are set up$hused for a RAS\-only refresh. Hidden refresh can be
inputs AO through A9 and latched onto the chip by RAS\. THerformed while maintaining valid data at teh output pin. This
ten column-address bits are set up on pins AO through A9 asdccomplished by holding CAS\ aj, \after a read operation
latched onto the chip by CAS\. All addresses must be stabled cycling RAS\ after a specified precharge period, similar
on or before the falling edges of RAS\ and CAS\. RAS\ te a RAS\-only refresh cycle. The external address is ignored
similar to a chip enable in that it activates the sensering the hidden refresh cycles.
amplifiers as well as the row decoder. CAS\is used as a chip
select, activating the output buffer as well as latching ti@AS\-before-RAS\ (CBR) and hidden refresh
address bits into the column-address buffer. CBR refresh is utilized by bringing CAS\ low earlier than

RAS\ (see parameterd) and holding it low after RAS\ falls

Write Enable (W) (see parameter.{). For successive CBR refresh cycles,

hi hThe rﬁadv\;)\r_write m?de ishselectgd thLOUQhO\IN\'I A.IO?&AS\ can remain low while cycling RAS\. The external
igh on the Input selects the read mode and a 10gic QW eqq js ignored and the refresh address is generated

se_lects the write mode. The \_ertetenable terminal can fernally. During CBR refresh cycles the outputs remain in
driven from standard TTL circuits without a pullup resisto high-impedance state

1 Standar : th
The data input is disabled when the read mode is SeleCteg‘Hidden refresh can be performed while maintaining valid

Whe’? W\. goes I(.)W prior to CAS\ (early write), d_ata OUata at the output pins. Thsiis accomplished by holding CAS\
reamins in the high-impedance state for the entire cy £ VIL after a read operation. RAS\ is cycled after the
permitting a write operation independent of the state of O ecified read cycle parameters are met. Hidden refresh can
This permits early-write operation to be completed with O so be used in conjuction with an early-write cycle. CAS\is
grounded. maintained at VIL while RAS\ is cycled, once all the specified
early-write parameters are met. Externally generated
Data In/Ou_t (D.Ql - DQ4) _ _ ddresses must be used to specify the location to be accessed
Th? _h_|gh-|mpedance ogtput buffgr prow_des direct TT, ring the initial RAS\ cycle of a hidden refresh operation.
compatibility (no pullup resistor required) with a fanout o ubsequent RAS\ cycles (refresh cycles) use the internally-

.tWO Series 54 TTL. loads. _Dat_a outis the same_polarity as dqgherated addresses and the external address is ignored.
in. The output is in the high-impedance (floating) state un

CAS\ and OE\ are brought low. In a read cycle the outpYt ver Up
becomes valid after all access times are satisfied. The output To achieve proper device operation, an initial pause of

re_mains valid_ while CA.S\ a_nd OE\are low. CAS\or OF\ gOinQOOus followed by a minimum of eight initialization cycles is
high returns it to the high-impedance state.

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev.2.010/01 2
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(continued) cycle is used to enter test mode. In the test mode, data is
Power Up (continued) written into and read from eight sections of the array in
required after full Vcc level is achieved. These eight initigbarallel. All data is written into the array through DQ1. Data
ization cycles need to include at least one refresh (RAS\-ordyomparted upon reading and if all bits are equal, all DQ pins

or CBR) cycle. go high. If any one bit is different, all the DQ pins go low.
Any combination read, write, read-write, or page-mode can
Test Mode be used in the test mode. The test mode function reduces test

An industry standard Design For Test (DFT) mode tisnes by enabling the 1M x 4-bit DRAM to be tested as if it
incorporated in the SMJ44400. A CBR with WA low (WCBRyvere a 512K DRAM where column address 0 is not used. A
RAS\-only or CBR refresh cycle is used to exit the DFT mode.

LOGIC SYMBOL*

RAM 1024K x 4

A0 2 20D10/21D0 )
7
Al 3
A2 5
A3 —mm
11
A4 = 0
A5 12 A —9
3 1048 575
A6 ——
14
A7 15
A8
A9 2
20D19/21D9 |
> C20[Row]
G23/[Refresh Row]
RAS\ 4 24[Power Down]
> C21[Column]
1G24

17
CAS\ & b 23c22

WA 3—i 23.21D 24.25EN

op\ X6 =Iooo

1

DQ1 —:A, 22D A, 726
V 26

DQ2 —4—»—?8
DQ3 = 4P

DO4 L2 ]

1. This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. The pinouts illustrated are fpatkagiD

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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FUNCTIONAL BLOCK DIAGRAM

RAS\ CAS\ WA OE\

v

[ Timeing and Control |

A0 Column Decode
Al Sense Amplifiers ™~
° Column 128K Array 128K Array
e| Address 128K Array R 128K Array
L] Buffers (0]
A9 * W
D 110 <
° 161 : E : —16 Buffers
° Row ° C . 4 of 16
o| Address (0] Selection
Buffers D
E
R
128K Array 128K Array
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under "Absolute
\oltage on Vce Supply Relative to Vss............... -1V to +7.0Maximum Ratings” may cause permanent damage to the
\oltage Range on Any Pin Relative to Vss......... -1V to +7.08evice. This is a stress rating only and functional opera-
Short Circuit Output Current (per 1/O).......ocovcveereenn som#on of the device at these or any other conditions above
POWET DISSIPAtON. .....veveveeeeveeeeeeeeeeseeeeeee e eeseseerese s seeneeean iygse indicated in the operation section of this specifica-
Storage Temperature Range....................... °G@6 +150C tion is not implied. Exposure to absolute maximum rating
Operating Temperature Range...................... -55°C to +125%enditions for extended periods may affect reliability.

** Junction temperature depends upon package type,
cycle time, loading, ambient temperature and airflow.

RECOMMENDED OPERATING CONDITIONS

SYM DESCRIPTION MIN NOM MAX UNIT
Ve |Supply Voltage 4.5 5 55 V
V|y |High-Level Input Voltage 2.4 6.5 \Y,
vV, [Low-Level Input Voltage' -1 0.8 v
Ta |Minimum Operating Temperature -55 °C
Tc |Maximum Operating Case Temperature 125 °C

1. The algebraic convention, where the more negative (less positive) limit is designated as minimum, is used for lodevstsitagly.

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev.2.010/01 4
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS

(-55°C<T,<125°C or -40°C to +85°C; Vcc = 5V +10%) ) 10 10
SYM PARAMETER TEST CONDITIONS MIN| MAX|MIN [MAX [MIN [MAX JUNIT
Von |High-level output voltage lonq = -5MA 2.4 2.4 24 Y
VoL [Low-level output voltage loL =4.2mA 0.4 0.4 04| V
Vce =5.5V, V=0V to 6.5V, All
[, |Input current (leakage) ] +10 +10 +10 | pA
other pins = 0V to V¢
lo |Output current (leakage) Vee = 5.'5\/’ Vo =0Vio Ve, +10 +10 +10 | pA
CAS\ High
Icc1 |Read - or write-cycle current'  [Vee = 5.5V, Minimum cycle 85 80 70 | mA
After 1 memory cycle,
lcc2 |Standby current RAS\ and CAS\ High, 4 4 4 | mA
VIH = 2.4V
Vce = 5.5V, Minimum cycle,
Average refresh current i
lces J 1 RAS\ cycling, 85 75 65 | mA
(RAS\ only, or CBR\) CAS\ High (RAS\ only),
RAS\ Low after CAS\ Low (CBR)
Vee = 5.5V, tpe = minimum,
| Average page current’ 50 40 35 | mA
cca 9¢ pag RAS\ Low, CAS\ cycling

CAPACITANCE (f = 1MHz) 3

SYM PARAMETER MAX UNIT
Cia) |Input capacitance, address inputs 7 pF
Circ) |Input capacitance, strobe inputs 10 pF
Ciw) |Input capacitance, write-enable inputs 10 pF
Co Output capacitance 10 pF

SWITCHING CHARACTERISTICS (-55°C<T,<125°C or -40°C to +85°C; Vcc = 5V +10%)

-8 -10 -12
SYM PARAMETERS MAX MAX MAX UNIT
tan Access time from column address 40 45 55 ns
tcac  |Access time from CAS\ low 20 25 30 ns
tcpa  |Access time from column precharge 45 50 55 ns
trac  |Access time from RAS\ low 80 100 120 ns
toea |Access time from OE\ low 20 25 30 ns
torr  |Output disable time after CAS\ High* 20 25 30 ns
toez  |Output disable tiem after OE\ High* 20 25 30 ns

NOTES:

1. Measured with a maximum of one address change while RAE\.: \

2. Measured with a maximum of one address change while CAﬁ_}; \

3. Ve =5V +0.5V and the bias on the pins under test is OV. Capacitance is sampled only at initial design and after any neajor chang

4t and bez are specified when the output is no longer driven. The outputs are disabled by bringing either OE\ or CAS\ High.

SMJ44400
Rev.2.010/01
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TIMING REQUIREMENTS (-55°C<T,<125°C or -40°C to +85°C; Vcc = 5V +10%)

SYM PARAMETER MIN 8MAX MIN l(lzllAX MIN 1§/IAX UNIT
trc Cycle time, random read or write! 150 180 210 ns
trwe  |Cycle time, read-write 205 245 285 ns
tpc Cycle time, page-mode read or write? 50 60 65 ns
tprwe  |Cycle time, page-mode read-write 100 120 135 ns
trasp  |Pulse duration, page mode, RAS\ low® 80 (100000 100 |100000| 120 100000 ns
tras  |Pulse duration, nonpage mode, RAS\ low® 80 | 10000 | 100 [ 10000 | 120 | 10000 ns
tcas  |Pulse duration, CAS\ low* 20 | 10000 | 25 [ 10000 | 30 | 10000 ns
tcp  |Pulse duration, CAS\ High 10 10 15 ns
trp Pulse duration, RAS\ High (precharge) 60 70 80 ns
twp [Pulse duration, write 15 20 25 ns
tasc  |Setup time, column address before CAS\ low 0 0 0 ns
tasr  |Setup time, row address before RAS\ low 0 0 0 ns
tps Setup time, data® 0 0 0 ns
trcs  |[Setup time, read before CAS\ low 0 0 0 ns
tcwL |Setup time, W\ low before CAS\ high 20 25 30 ns
trwL  |Setup time, W\ low before RAS\ high 20 25 30 ns
fwes Setup time, WA Iovy before CAS\ low 0 0 0 ns
(early-write operation only)
twsr  [Setup time, W\ High (CBR refresh only) 10 10 10 ns
tcan |Hold time, column address after CAS\ low 15 20 20 ns
tppr  |Hold time, data after RAS\ low 60 75 90 ns
ton  |Hold time, data’ 15 20 25 ns
tar  |Hold time, column address after CAS\ low* 60 75 90 ns
tran [Hold time, row address after RAS\ low 10 15 15 ns
trcH  |Hold time, read after CAS\ High® 0 0 0 ns
trrH  |Hold time, read after RAS\ High® 0 0 0 ns
T AEIE -
twcr  |Hold time, write after RAS\ low* 60 75 90 ns
twhr |Hold time, W\ High (CBR refresh only) 10 10 10 ns
togy [Hold time, OE\ command 20 25 30 ns
tron |Hold time, RAS\ referenced to OE\ 20 25 30 ns
N R ) I -
tenr (D(;I;;y rt;rpr:,s:]?ﬁﬁl\yl)ow to CAS\ High 20 20 25 ns
tcrp |Delay time, CAS\ High to RAS\ low 0 0 0 ns
tcsy  |Delay time, RAS\ low to CAS\ High 80 100 120 ns
tosm (Eéellgalg/ rtgprz,sr?,grf,l\yl)ow to RAS\ low 10 10 10 ns
o e e o] o] [w -
NOTES:
1. All cycle times assume t= 5ns.
2. To assurepb min, lASC should be> ICF,
3. In a read-write cycleg}, - and f,,, must be observed.
4. In a read-write Cydecﬁ/D and b mMust be observed.
5. Referenced to the later of CAS\ or W\ in write operations.
6. Either brh OF tyep Must be satisfied for a read cycle.
SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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TIMING REQUIREMENTS (continued)

SYM PARAMETER MIN 8MAX MIN 1(|3/IAX MIN ll%/IAX UNIT
trap  |Delay time, RAS\ low to column address’ 15 40 20 50 20 65 ns
traL |Delay time, column addresss to RAS\ High 40 50 55 ns
tcaL |Delay time, column addresss to CAS\ High 40 50 55 ns
trep  |Delay time, RAS\ low to CAS\ low’ 20 60 25 75 25 90 ns
trpc  |Delay time, RAS\ High to CAS\ low 0 0 0 ns
trsy |Delay time, CAS\ low to RAS\ High 20 25 30 ns
1590 | condwrie operation ony) 110 15 160 ns
tciz  |CAS\to output in low Z2 0 0 0 ns
toep |OE\to data delay 20 25 30 ns
tree  |Refresh time interval 16 16 16 ms
tr  |Tranistion time®

NOTES:

1. Maximum value specified only to assure access time.

2. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstiid-tiagmstate prior to the specified access times as the outputs are driven when
CAS\ and OE\ are low.

3. Transition times (rise and fall) for RAS\ and CAS\ are to be a minimum of 3ns and a maximum of 50ns.

PARAMETER MEASUREMENT INFORMATION
Figure 1. Load Circuit for Timing Parameters

1.31vV SV
R, =218 R, = 8282
Output Under Tes Output Under Te

CL =100 pF T CL =100 pF /T R, = 2992

(a) LOAD CIRCUIT (b) ALTERNATE LOAD CIRCUIT
NOTES:
1. G includes probe and fixture capacitance.
SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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READ-CYCLE TIMING

. '
1< tRAS P
RAS \ " il N
I I
| le tcsH > : l¢— trp —»
| I“ tRCD > ! ) | I
_,I -« < tRSH — | I |
| | t | 1&—— tcrp »|
i e
| }
= N /i \
I HtRAD | : r—{—fitcpgﬂ
t
llh—tnAH ||Asc :IH
| '4——'—|t —»
tASR —Il*ﬂ | : « | ctAF:;\L Lyl |
"o GROK_mom XK cotumn XRRXK, Dot Care X00KXD
' |
e T e
[l —>! le— tcan '|<—|—J—| i tRCH
" R, | I RN
/\/\ AV I l
| t !
| —tcac —¥
: e taa—— e { toFF PI
DQ1- . N\
b4 : HI-Z — @( I Valid Data Out P,
E I |
| | L |
¢ tRAC — > I P+ toEZ
[4— 10EA —P I :
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY. l‘ tROH ’l
5 RRX Dot Care XXSXECIN AR bancare K
NOTES:

1. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstiid-tiagmstate prior to the specified access tiems as the outputs are driven when
CAS\ and OE\ are low.

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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EARLY-WRITE-CYCLE TIMING

b tRC *:
| ;‘4 tRAS ’} |
RAS \_1 /) I
: j ——— tgp 4:\_
tr— e — tRSH ———» !
I - taRco — e tcas p| HI tcRp ———»
| e — tesh ————— ||
CAS  —¥f {*L tASR N 4 | I\
] ‘ASCH | | e . |
tRAH —Jl — | m tcAL > :; cp >
| ] r “HI tR“Ai tcaH o
| e |, AR | »} |
e T o X e NERETRIRD
|
e tRAD —H| [ ] fowe |
— tRWL 1l
< T twcR| >
| | l&——twcH _Jl
W R oo SO LGRS, Borecare BXAEKXIK
| ——+—twp———»
| | le— tpn —
Hl tps p| :
}
R ‘V’V \/\/\/ V.V V‘V‘V \/ N \/ v’v’v‘v \/\/\/ V’V‘V \/
DQ1- Valid Data QOOOOOOXX XXX Don’t Care XX X X X X X X X X X)
DQ4 m 1 | XXX XXX XXX .m XXX XXXXXXXX
[ tDHR g

_ V’V V’V N \/ V‘V’V’V‘V’V V’V‘V V‘V‘V‘V’V’V’V’V’V‘V‘V’V v g V‘V’V’V’V’V‘V’V’V‘V‘V’V‘V’V’V‘V’V’V’V’V V‘V‘V’V’V‘V’V
OE 0‘0000’0’0’0.0‘0’0’0000‘0.0.0.0’0‘0’0‘000.0 Don't Care N N

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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WRITE-CYCLE TIMING

¢ tRc pl
: :4 tRAS =; :
RAS N J/l: t \
e -« teon—» " *
tr tRSH
| |
I |h tRCD Ple tCAS P tcRP —
| 1< ltCSH >: |
N ] i
CAS l I tasc -4 J\L yr : l:‘\_
| [
e e
tasR > e | > tCAH '
| |< | | tAR N l l
V‘V’ ‘V’ mn ’v’v \/ v.v \/\/\/\/ g \/ V' \/ \/ V‘V \) \
no-no LK row XERK  coumn SCERXRKR Domcare EXORX)
|
Iq—tnAD —» IH tcv:’L b N:
P twcR r AW > -
W RXXXXXK Dot Care. KKK ,43:3}}}}}}},' Don't Care XXXKXXXXNN
[ I |
| | —twp—»
| o + tpy —
tDHR— '

0a1-0a4 XKXXX DontCare (XXXIN.  valid ata ‘otofofofofofoféofofofo!fofofofofofoffofofof
'0ED | ' l toEH

e »
l l

AVAVAVAVAVAVAY
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READ-WRITE CYCLE TIMING

e tRWC >
— € tRAS >
RAS :\E— 'll/: :\
T —>+ trp
_’: le— thep — R ;‘J‘tCRP—"|
i

| ¢ tcas > '
T | I /| |
CAS ——D} ¢+ tash \. i(: tcp :\
|
|

l | tARI-— N VV VY V'V’V"V’
A0-A9 mﬁ@( Cotumn XXX Dot Care J0KXEKY)
I | Fo t |
[y ‘RCS — ¥ | cwL, WL
| e i - trwD >
— | % ,
R N\ AR B RXRERS
: I t_—— tewp ———> }
l tcac —»
I > tAA —> tos — M
' G 5. Y, (X l n TR
'v Data V' "VVV'V'V"'V'VVV'V
| SOK_our XX Dl KKK, oor care XXA00
» | !
< {RAC "l —b le-togz |
toea 14— | ! >+ toew

| toED —¢—»!

AYAYAY4

\/ V‘V’V’V‘V
SRS

VAVAVAVAVAVAVAV)

NOTES:
1. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstzite-ttagstate prior to the specified access tiems as the outputs are driven when
CAS\ and OE\ are low.
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ENHANCED-PAGE-MODE READ-CYCLE TIMING

tRp —¢—
< tRASP > I [
AAS N Vi N
I || |
| b tRCD > . tpc Pi¢— tcpp —»
|| - tCSH P} tcp > 1€ tRSH — Pi |
cAS | ' s | R
| tRAH ¥ | | ¢ | |
e > ——tcaL ———»
—»  leitasr g tcaH | tRAL Ly |
| | € tasc | || | |
\/\/

| P L
Tﬂl VNV NV VNV VYV
AO-AS9 Row X Column W Column 0:.0:0
|

|
Ml_ tRcs —ILD: { tRCH —bi - :4—'— tRcH —9)

W l | | | !
v W | | | 5@5 L | V&

[—tRAD —» | e tcPa —»

! | e tcac 1 | |

g l— tAA > , toFF

> terz U le—p i g : l

00000 0.0‘0‘0‘0
P b0 KK e ) RN, out
l —‘H I‘- toEz |

«— topa —»! '0FZ ¢

[&— toga —H
TXTIIXXTTTTITTTTIIIIN | |
O (XXXKAXK Dont Care \XXKXXKN] m xﬁm

NOTES:
1. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstid-ttastate prior to the specified access tiems as the outputs are driven when
CAS\ and OE\ are low.

2. Access time is&JA ort, dependent.

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ENHANCED-PAGE-MODE WRITE-CYCLE TIMING 2

tRp —i€—>
< tRASP > '
s N, /N
: D tcsH > e
| 'RCD >:d—tCAs —>: !
CAs : } N '/: N /
| tasc —fe—» | |
| & tran > L | =
| e +— tap Ln
i | I le— tcaH

AO-A9 Row X Column

|
:4— tRAD —’: H—l—}- tcwL —»
¢ twer +—T—¥
| ,h'r twp —P

[DHR, %
|
W Don’t Care || Don’t Care | Don't Care
ININLNINININLN, L N/NINININININ, ININININININL,
1
e | ¥ — 'DH |
< toy
| . 5 > l¢— toEH —P
D DS | | |
\/ \/ \/ \/ . \/ \/ \/\/
DQ1- Valid Data In QOGN el Q‘Q’"
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NOTES:
1. Referenced to CAS\ or W\, whichever occurs last.
2. A read cycle or a read-write cycle can be intermixed with write cycles as long as read and read-write timing speaifcatoumlated.
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ENHANCED-PAGE-MODE READ-WRITE-CYCLE TIMING 2

o _—\‘4 tRASP m
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| I > — taR
—> KTﬁ‘ASR I Iﬁ—tcm-l"ﬂI |

A0-A9 @( Row >®< Column — XXXXKKLRKY m QG Dot Care XXRXX
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“—y—tAwn—ﬂ |
|+ trwD » [—>twp — tawL —
|

| [l |
| || l N/ N N/ N/NININININININ/
00000000009,
N L AR08

éé

NOTES:

1. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstiid-tiagmstate prior to the specified access times as the outputs are driven when
CAS\ and OE\ are low.

2. A read or write cycle can be intermixed with read-write cycles as long as the read and write timing specification®katedot v

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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RAS\-ONLY REFRESH TIMING
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; [4— tRAS — W :
| |
RAS '\I I/ \
RAS tCFlPﬂ—‘| |h— trp —P:
: _’1l :‘" tr > tarc
_ \/ V’V’V‘V’V‘V‘V‘V’V‘V \/ n' v’v "V"‘V‘V’V‘V’T l I
7 XA comiere SXXRXKS 1| X
tAsSR I l"—"f' tRAH
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AUTOMATIC-CBR-REFRESH-CYCLE TIMING
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DQ1-DQ4 Hi-Z
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HIDDEN-REFRESH-CYCLE (READ) TIMING

|@¢— Refresh Cycle —p|

j¢—— Memory Cycle —ﬂ |<— Refresh Cycle —H
|
ﬂ—ﬂ— tpp K—H—t |
tRAS T—-H—H | lh—’:_rtRAS | " ( |
RAS _UW e/
| | | | |
L « | na 'CHR 1 ¢—¥
— ™ i T CAS T >
N N | ] . | J/r
t -1—54—'—1»; | I | Y
T pletean | N N |
| |—>| l“‘—f—‘ASC | | | [ | | |
tRAH TPl 1 | [ ] [ ] [ I |
taspR—e» || |1 11| || [ [ |
9, 0 00000000 XM SOOCT XXX X XXX XX XX
na-a9 X Row X ool KRR Dot Care X XX K KKK
| 'RRH —¥ |<— H—H—twun | ﬂ—H—tWHR | H—H—tWHR

lh—f—'ﬂ—i-tﬁcs —»] |<—twsn }q—ﬂ—twsn |4—>|—twsn
LY Y ’W
| A tOFF—H I

tRAC

tcLzpl | |
DQ1-DQ4 Valid Data Out }—

: toEz — ¥ ld—
K—H— toEA
OE |
{{
2}
NOTES:

1. Valid data is presented at the outputs after all access times are satisfied but can go from the high-impedancenstate-tamstate prior to the specified access times as the outputs are driven when
CAS\ and OE\ are low.

S 2N
hareN

i 2N
hureN
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MECHANICAL DEFINITIONS*

ASI Case #113 (Package Designator JD)
SMD 5962-90847, Case Outline U

’ D

i‘ D1 —i 1

A ArarrAararararrariar A

T L

D = B —
S e b

S S S — () — S— — -

Pin 1

F— eA —J

SMD Specifications
SYMBOL MIN MAX
A 0.175
b 0.015 0.021
b2 0.045 0.065
C 0.008 0.014
D 0.980 1.030
D1 0.890 0.910
E 0.380 0.410
eA 0.385 0.420
e 0.100 BSC
Q 0.015 0.060
L 0.125 0.200
S1 0.070

NOTE: These dimensions are per the SMD. ASI's package dimensional limits may
differ, but they will be within the SMD limits.

* All measurements are in inches.
SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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MECHANICAL DEFINITIONS*

ASI Case #308 (Package Designator HR)
SMD 5962-90847, Case Outline X

v
L_
/N —
Q_ b
j
7b
L_
%_
4= T
S
‘ A 4
e
_y
AT ‘ [ \ ‘ =
f
SMD Specifications
SYMBOL MIN MAX
A 0.080 0.100
b 0.015 0.021
C 0.004 0.010
D 0.690 0.710
E 0.483 0.497
e 0.050 TYP
L 0.340 0.370
Q 0.025 0.035
S 0.101 0.133

NOTE: These dimensions are per the SMD. ASI's package dimensional limits may
differ, but they will be within the SMD limits.

* All measurements are in inches.

SMJ44400 Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ORDERING INFORMATION

EXAMPLE: SMJ44400-12JDM

Device Package
Number Speed ns Type Process
SMJ44400 -80 JD I*
SMJ44400 -10 JD I*
SMJ44400 -12 JD I*
EXAMPLE: SMJ44400-80HRM
Device Package
Number Speed ns Type Process
SMJ44400 -80 HR I*
SMJ44400 -10 HR I*
SMJ44400 -12 HR I*
*AVAILABLE PROCESSES
M = Extended Temperature Range °G5%0 +125C

SMJ44400
Rev.2.010/01
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AS| TO DSCC PART NUMBER
CROSS REFERENCE*

ASI Package Designator JD

TI Part #** SMD Part #
SMJ44400-12/IDM 5962-9084701MUA
SMJ44400-10/JDM 5962-9084702MUA
SMJ44400-80/JDM 5962-9084703MUA

ASI Package Designator HR

Tl Part #** SMD Part #
SMJ44400-12/HRM 5962-9084701MXA
SMJ44400-10/HRM 5962-9084702MXA
SMJ44400-80/HRM 5962-9084703MXA

* ASI part number is for reference only. Orders received referencing the SMD part number will be processed per the SMD.
** Parts are listed on SMD under the old Texas Instruments part number. ASI purchased this product line in November of 1999.

SMJ44400
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