SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

NOVEMBER 1985 — REVISED NOVEMBER 1989

® 262,144 x 1 Organization JD PACKAGE
® Single 5-V Supply (TOP VIEW)
® JEDEC Standardized Pinout A8[]1 ~i6[vss
o[]2 1s[]cas
® Upward Pin Compatible with SMJ4164 W[z 0a
(64K Dynamic RAM) RAS[]4 13[]A6
@ Performance Ranges: AO[]5 12[]A3
A2[]s 11]]A4
ACCESS ACCESS READ A7 10[]As
TIME TIME OR VDD C 8 9 :l A7
ROW COLUMN WRITE
ADDRESS  ADDRESS  CYCLE
{MAX) (MAX) {MIN) FV PACKAGE
5MJ4256-12 120 ns 65 ns 230 ns (TOP VIEW}
SMJ4256-15 150 ns 80 ns 260 ns © glcd:n
SMJ4256-20 200 ns 100 ns 330 ns o< >0

2 11817
18]

Long Refresh Period . . . 4 ms (Max)

Low Refresh Overhead Time . . . As Low As
1.3% of Total Refresh Period

® On-Chip Substrate Bias Generator

All Inputs, Outputs, and Clocks Fully TTL
Compatible

3-State Unlatched Dutput
Common 1/O Capability with “‘Early Write"”

Feature
® Power Dis.sipation as Low As PIN NOMENCLATURE
— Operating . . . 300 mW (Typ)
-- Standby . . . 12.5 mW (Typ] AOD-A8 Address Inputs
CAS Column-Address Strobe
® M_IL-STD_-8§-3C Class B- D Data In
High-Reliability Processing NC No Connect
® RAS-Only Refresh Mode Q Data Out
X RAS Row-Address Strobe
® Hidden Refresh Mode VoD 5.V Supply
¢ CAS-Before-RAS Refresh Mode Vss Ground
W Write Enable
® Full Military DRAM Temperature Range
Operation . . . —=55°C to 110°C
description
The SMJ4256 is a high-speed, 262, 144-bit dynamic random-access memory, organized as 262,144 words
of one bit each. It employs state-of-the-art SMOS (scaled MOS] N-channel double-level ploysilicon/polycide
gate technology for very high performance combined with low cost and improved reliability.
The SMJ4256 features maximum RAS access times of 120 ns, 150 ns, or 200 ns. Typical power dissipation
is as low as 300 mW operating and 12.5 mW standby.
New SMOS technology permits operation from a single 5-V supply, reducing system power supply and
decoupling requirements, and easing board layout. IDD peaks are 125 mA typical, and a —0.5-V input
voltage undershoot can be tolerated, minimizing system noise considerations.
PRODUCTION DATA documents contain information . Copyright € 1985, Texas Instruments Incorporated
current as of publication date. Prodects conform to @
e B e ciucaion procsssing 065 N TEXAS
ard warranty.
::ac':zss'nrily include testing of :“ paramglars. INSTRUMENTS
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

Aitinputs and outputs, including clocks, are compatible with Series 54 TTL. All address and data-in lines
are latched on-chip to simplify system design. Data out is unlatched to allow greater system flexibility.

The SMJ42586 is offered in 16-pin 300-mil ceramic side-braze duai-in-line and 18-pad ceramic chip carrier
packages. It is guaranteed for operation from ~55°C to 110°C. The dual-in-iine package is designed for
insertion in mounting-hole rows on 7,62-mm {300-mil) centers.

operation
address (AQ through AB)

Eighteen address bits are required to decode 1 of 262,144 storage cell locations. Nine row-address bits
are set up on pins AO through A8 and latched onto the chip by the row-address strobe (RAS). Then the
nine column-address bits are set up on pins AQ through A8 and latched onto the chip by the column-address
strobe (CAS). All addresses must be stable on or before the falling edge of RAS and CAS. RAS is similar
to a chip enable in that it activates the sense amplifiers as well as the row decoder. CAS is used as a
chip select activating the column decoder and the input and output buffers.

write enable (W)

The read or write mode is selected through the write-enable (W) input. A logic high on the W input
selects the read mode and a logic low selects the write mode. The write-enable terminal can be driven
from standard TTL circuits without a pull-up resistor. The data input is disabled when the read mode is
selected. When W goes low prior to CAS, data out will remain in the high-impedance state for the entire
cycle, permitting common 1/0 operation.

data in (D]

Data is written during a write or read-modify-write cycle. Depending on the mode of operation, the falling
edge of CAS or W strobes data into the on-chip data latch. This latch can be driven from standard TTL
circuits without a pull-up resistor. In an early write cycle, W is brought low prior to CAS and the data
is strobed in by CAS with setup and hold times referenced to this signal. In a delayed-write or read-modify-
write cycle, CAS will already be low, thus the data will be strobed in by W with setup and hold times
referenced to this signal.

data out (Q)

The three-state output buffer provides direct TTL compatibility {no pull-up resistor required) with a fanout
of two Series 54 TTL loads. Data out is the same polarity as data in. The output is in the high-impedance
{floating) state until CAS is brought low. In a read cycle the output goes active after the access time
interval ta(C) that begins with the negative transition of CAS as long as ta(R) is satisfied. The output becomes
valid after the access time has elapsed and remains valid while CAS is low; CAS going high returns it to
a high-impedance state. In a read-modify-write cycle, the output will follow the sequence for the read cycle.

refresh

A refresh operation must be performed at least once every four milliseconds to retain data. This can be
achieved by strobing each of the 256 rows (A0-A7). A normal read or write cycle will refresh all bits in
each row that is selected. A RAS-only operation can be used by holding CAS at the high (inactive) level,
thus conserving power as the output buffer remains in the high-impedance state.

CAS-before-RAS refresh

The CAS-before-RAS refresh is utilized by bringing CAS low earlier than RAS (see parameter tCLRL!} and
holding it low after RAS falls (see parameter tRLCHR)- For successive CAS-before-RAS refresh cycles,
CAS can remain low while cycling RAS. The external address is ignored and the refresh address is generated
internally.

/]
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

hidden refresh

Hidden refresh may be performed while maintaining valid data at the output pin. This is accomplished by
holding CAS at V) after a read operation and cycling RAS after a specified precharge period, similar to
a "'RAS-only’’ refresh cycle. The external address is also ignored during the hidden refresh cycles.

page mode

Page-mode operation allows effectively faster memory access by keeping the same row address and strobing
random column addresses onto the chip. Thus, the time required to set up and strobe sequential row
addresses for the same page is eliminated. The maximum number of columns that can be addressed is
determined by tw(RL), the maximum RAS low pulse duration.

power-up
To achieve proper device operation, an initial pause of 200 us is required after power up followed by a

minimum of eight initialization cycles.

logic symbol t

RAM 256K x 1
A0 -2 2009/21D0 )

A1l
6)
A2-33)

A3.____—.
(11
LI D I 0
Ad70) SA———
A5 262,143
(13)
AB
A7 (9)
(1)
A8 —1——120017/21D8

> C20{ROW] 7
1) G23/[REFRESH ROW)]
RAS 24[PWR DWN]
G24
CAS (15) a

P> 23C22
o (3)

w 23,21D |24EN
p-42! A.22D AY 4

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the JD package.
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

functional block diagram

nAS CAS

{

TIMING ARD CONTROL

=y

— % |

- ROW
> 32K ARRAY DECODE 32K ARRAY
e ROW
+— ADDRESS 256 SENSE AMPS 256 SENSE AMPS
»—| BUFFERS h -
- ROW DATA
- 8 32K ARRAY DECODE 32K ARRAY - " b
- 1 REG
~——1  BUFFERS
[ COLUMN DECDDE -—o 108
A > <] suec
X : W s
- ROW
a2 *—1  COLUMN 32K ARRAY DECODE 32K ARRAY REG
A3 #—1 AODRESS
A4 o1 BUFFERS 256 SENSE AMPS 256 SENSE AMPS
A5 . 8
- ROW
AG 32K ARRAY DECODE 32K ARRAY
a7 >
11
[T}
s ROW
absolute maximum ratings over operating temperature range {unless otherwise noted)?’
Voltage range for any pin, including Vpp supply {see Note 1). .. ........ . .. .. . .. -1Vto7V
Short circuit output current . . . . ... 50 mA
Power dissipation. . ... .. .. TwW
Minimum operating free-air temperature . . .. . ... ... ... L —55°C
Operating case temperature . . . . ... ... ... 110°C
Storage temperature range. . . ......... ... a e ~65°C to 150°C

1Stresses beyond those listed under *’Absolute Maximum 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 beyond those indicated in the ‘‘Recommended Operating
Conditions'* section of this specification is not implied. Exposure 10 absolute-maximum-rated conditions for extended periods may affect
device reliability.

NOTE 1: All voltage values in this data sheet are with respect to Vgg.

recommended operating conditions

MIN NOM MAX UNIT
Vpob Supply voltage 4.75 5 5.25 Vv
Vgg Supply voltage 0 Vv
VIH High-level input voitage 2.4 5 v
VL Low-level input voltage (see Note 2) -0.5 0.8 v
Ta Operating free-air temperature - 55 °C
Tc Operating case temperature 110 °C

NOTE 2: The algebraic conventian, where the more negative (less positive) limit is designated as maximum, is used in this data sheet fer
logic voltage levels only.

//
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SMJ4256

262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

electrical characteristics over full ranges of recommended operating conditions {unless otherwise noted)

TEST SMJ4256-12
PARAMETER UNIT
CONDITIONS MIN  TYPT  MAX
VOH High-level output voltage IgH = —5mA 2.4 A
VoL Low-tevel output voltage loL = 42 mA 0.4 \
Vi=0Vto5V, Vpp = 525V,
Iy input current (leakage) +10 wA
Output open
| Output t (eakage) Vo =0V 55V, +10 | A
utput current (leaka +
0 P 9 Vpp = 5.25 V. TAS high #
DD Aw?rage operating current tc = minimum cycle, 60 80 mA
during read or write cycle Output open
After 1 memory cycle,
Ipp2 Standby current RAS and CTAS high, 2.5 5 mA
QOutput open
te = minimum cycle,
'DD3 Average refresh current RAS cycling, CAS high, 45 63 mA |
Output open
teipy = minimum cycle,
IbD4 Average page-mode current RAS law, CAS cycling, 35 50 mA
Output open
TEST SMJ4256-15 SMJ42586-20
PARAMETER UNIT
CONDITIONS MIN TYPT MAX | MIN Typt MAX
VOH High-level output voltage IoH = —5 mA 2.4 2.4 \Y
VoL Low-level output voltage loL = 4.2 mA 0.4 0.4 \Y
Vi=0VtwbV,
] Input current ileakage) Vpp = 5.2V, +10 +10 »A
Output open
Vo =0Vtob5YV,
o Output current {leakage} Vpp = 5.25 Vv, +10 +10 A
CAS high
Average operating current t. = minimum cycle,
IDD1 verage operating curren ° Y 60 75 45 60 | mA
during read or write cycle Output open
After 1 memory cycle,
IpD2 Standby current RAS and CAS high, 2.5 5 2.5 5 mA
Qutput open
te = minimum cycle,
IpD3 Average refresh current RAS cycling, CAS high, 45 60 35 45 mA
Qutput open
tc(P) = minimum cycle,
IpDa Average page-mode current RAS low, CAS cycling, 35 50 25 45 mA
Output open

T All typical values are at Tp = 25°C ang nominal supply voltages.

*i’
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

capacitance over recommended supply voltage range and operating temperature range, f = 1 MHz?

PARAMETER MIN TYP! mMAX | uNIT
Ciia) Input capacitance, address inputs 4 6 pF
Ciip) Input capacitance, data input 4 7 pF
Ci(rc) Input capacitance, strobe inputs 4 7 pF
Ciiw) Input capacitance, write enable input 4 7 pF
Co Qutput capacitance 5 7 pF

YAl typical values are at Ta = 25°C and nominal supply voltages.
Ve equal to 5.0 V and the bias on pins under test is 0.0 V

switching characteristics over recommended supply voltage range and operating temperature range

PARAMETER TEST CONDITIONS § ALT- SWMIA25812 1 uniT
SYMBOL MIN  MAX
t MAX, CL = 80 pF,
tatc) Access time from CAS RLCL = L P tCAC 65 ns
IoH = 5mA, lgL = 4.2 mA
t = MAX, C_ = 8O pF,
taiR} Access time from RAS RLCL L P tRAC 120 ns
IoH = -5 mA, gL = 4.2 mA
Output disable time CL = BOpF, lpH = -5 mA,
tdi — t Q 30
dis(CH)  atier TAS high loL = 4.2 mA OFF ns
ALT. SMJ4256-15 | SMJ42566-20
PARAMETER TEST CONDITIONS § UNIT
SYMBOL MIN  MAX MIN  MAX
— 1 > MAX, CL = 80 pF,
ta(C) Access time from CAS RLCL = L P tcaC 80 100 ns
IoH = —5mA, gL = 42mA
t = MAX, C_ = 80, pF,
ta(R) Access time from RAS RLCL L P tRAC 150 200 ns
IoH = -5 mA, gL = 42 mA
Output disable time CL = 80pF, gy = -5 mA,
tdi t o] 30 0 35
dislCH) afrer TAS high loL = 4.2 mA OFF ns

§ Figure 1 shows the load circuit; C| values shown are typical for test system used.

*i’
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

timing requirements over recommended supply voltage range and operating temperature range

ALT. SMJ4256-12
SYMBOL MIN MAX uNIT
tciP) Page-mode cycle time (read or write cycle) T tpC 125 ns
to(PM) Page-mode cycle time {read-modify-write cycle) t tPCM 172 ns
teird) Read cycle timeT 1RC 230 ns
e (W) Write cycle time T tWe 230 ns
toirdW) Read-write/read-madify-write cycle time ' tRWC 277 ns
tw(CH)P  Pulse duration, TAS high (page mode) tcp 50 ns
tw(CH) Pulse duration, CAS high (non-page mode) tCPN 25 ns
tw{CL) Pulse duration, TAS low? tCAS 65 10,000 ns
tw(RH)p  Pulse duration, RAS high (page mode) tRP 115 ns
tw(RH) Pulse duration, RAS high (non-page mode) RPN 100 ns
twiRLY Pulse duration, RAS low$ tRAS 120 10,000 | ns
tw (W) Write pulse duration twp 40 ns
tsu(CA) Column-address setup time tasc 0 ns
tsu{RA) Row-address setup time tASR 0 ns
tsu(D) Data setup time tps 3 ns
tsu(rd} Read-command setup time tRCS 5 ns
tgu(WwCL) Early write-command setup time before CAS low WCS 0 ns
tsu(WCH)  Write-command setup time before CAS high towiL 40 ns
tsu(WRH)  Write-command setup time before RAS high tRWL 40 ns
thiCcLCA) Column-address hold time after CAS low tCAH 20 ns
th{RA) Row-address hold time tRAH 15 ns
hiRLCA]  Column-address hold time after RAS low tAR 75 ns
th(CLD) Data hold time after CAS low tDH 40 ns
th(RLD} Data hold time after RAS low tDHR 95 ns
thwLp)  Data hold time after W low tDH 40 ns
th(CHrd)  Read-command hold time after CAS high tRCH o} ns
th{RHrd) Read-command hold time after RAS high tRRH 10 ns
th(CLW) Write-command hold time after CAS low tWCH 40 ns
th{RLW) Write-command hold time after RAS low tWCR a5 ns

Continued next page.
NOTES: 3. Timing measurements are referenced to Vi max and V|4 min.
4, System transition times {rise and fall} for RAS and CAS are to be a minimum of 3 ns and a maximum of 50 ns.

TAll cycle times assume t; = 5 ns.

In a read-modify-write cycle, topwi and tgy(WCH) must be observed. Depending on the user’s transition times, this may require additional
CAS tow time (ty (L)} This applies to page-mode read-modify-write also.

$1n a read-modify-write cycle, tgLwi and tgy (WRH) must be observed. Depending on the user’s transition times, this may require additional
RAS low time (tyRL))

{i,
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SMJ4256
262,144-8IT DYNAMIC RANDOM-ACCESS MEMORY

timing requirements over recommended supply voltage range and operating temperature range
{continued)

ALT. SMJ4256-12
SYMBOL MIN MAX UNIT
tRLCH Delay time, RAS low to CAS high tCSH 120 ns
tCHRL Delay time, CAS high to RAS law tCRP 5 ns
{CLRH Delay time, CAS low to RAS high tRSH 65 ns
tRHCL Delay time, RAS high to CAS low! tRCP 25 ns
tRLCHR Delay time, RAS low to CAS highl tCHR 30 ns
1CLRL Delay time, CAS law to RAS low tCSR 30 ns
LWL Delay timEf, m low to W low WD 67 ns
{read-modify-write cycle only)
Delay time, RAS low to CAS low
tRLCL {maximum value specified only tRCD 25 55 ns
to guarantee access time
tRLWL Delay timej, RTAS low to W low RWD 122 ns
{read-modify-write cycle only)
trf Refresh time interval tREF 4 ms

Continued next page.
NOTE 3: Timing requirements are referenced to V)i max and V)4 min.
YTAS -before-RAS refresh only.

j
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

timing requirements over recommended supply voltage range and operating temperature range
{continued)

ALT. SMJ4256-15 SMJ4256-20 UNIT
SYMBOL MIN MAX MIN MAX

te(P) Page-mode cycle time (read or write cycle) T tpC 145 190 ns
t(PM) Page-mode cycle time (read-modify-write cycle)t tPCM 205 250 ns
teird) Read cycle timet tRC 260 330 ns
toqw) Write cycle timet We 260 330 ns
toirdW) Read-write/read-madify-write cycle time tRWC 315 390 ns
tw(CHIP Pulse duration, CAS high (page mode) tcp 60 80 ns
tw(CH) Pulse duration, CAS high (non-page mode) tCPN 30 40 ns
twiCL] Pulse duration, CAS low? tcas 80 10,000 100 10,000 | ns
tw(RH)P  Pulse duration, RAS high (page mode) tap 120 120 ns
tw(RH) Pulse duration, RAS high (non-page mode) tRPN 100 120 ns
tw(RL) Pulse duration, RAS low§ tRAS 160 10,000 200 10,000 ns
Ty (W) Write pulse duration WP 45 55 ns
tsu{CA) Column-address setup time taAsC 0 0 ns
tsu(RA) Row-address setup time tASR 0 0 ns
tsu(D) Data setup time tps 3 3 ns
tsu(rd) Read-command setup time tRCS 5 5 ns
R Early write-command setup time N 0 0 ns
SUWCL)  pefore TAS low wes

tsu(WCH) Write-command setup time before CAS high tCwL 45 65 ns
tsu(WRH)  Write-command setup time before RAS high tRWL 45 65 ns
thicLCA)  Column-address hold time after TAS low tcAH 30 45 ns
thiRA] Row-address hold time TRAM 20 25 ns
thiRLCA)  Column-address hold time after RAS low 1AR 100 145 ns
th(CLD) Data hold time after CAS low 1DH 50 55 ns
thi{RLD) Data hold time after RAS low DHR 120 155 ns
th(wLD) Data hold time after W low tDH 45 56 ns
th(CHrd)  Read-command hold time after TAS high tRCH 0 o ns
th(RHrd)  Read-command hold time after RAS high tRAH 10 15 ns
thicLw)  Write-command hold time after CAS tow tWCH 50 55 ns
th{RLW) Write-command hold time after RAS low tWCR 120 155 ns

Continued next page.
NGTES: 3. Timing measurements are referenced to V) max and V|4 min.
4. System transition times (rise and fall) for BAS and CAS are to be a minimum of 3 ns and a maximum of 50 ns.

TAll cycle times assume ty = 5 ns.

Hin a read-modify-write cycle, tcpwi and tgy(wCH) Must be observed. Depending on the user’s transition times, this may require additional
TAS low time {ty(cL))- This applies to page-mode read-modify-write also.

$)n a read-modify-write cycle, tr WL and tgy (WRH) Must be abserved. Depending on the user's transition times, this may require additional
RAS low time (ty(RL})):

{i,
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

timing requirements over recommended supply voltage range and operating temperature range
{concluded)

ALT. SMJ4256-15 SMJ4256-20 UNIT
SYMBOL MIN MAX MIN MAX
tRLCH Delay time, RAS low to CAS high tCSH 150 200 ns
tCHRL Delay time, CAS high to RAS law ICRP 5 5 ns
tCLRH Delay time, CAS low to RAS high tRSH 80 100 ns
tRHCL Delay time, RAS high to CAS low! RCP 25 25 ns
tRLCHR Delay time, AS low to CAS high" tCHR 30 40 ns
tCLRL Delay time, CTAS low to RAS lowl 1CSR 30 35 ns

teLwL Delay timé, m low to W low tCWD 85 90 ns
(read-modify-write cycle only)
Delay time, RAS low to CAS low

tRLCL {maximum value specified only tRCD 25 70 35 100 ns

to guarantee access time)

Delay time, RAS low to W low

t t 155 190 ns
RLWL {read-modify-write cycle only) RWD

trf Refresh time interval tREF 4 4 ms

NOTE 3: Timing measurements are referenced to V) max and V|y min.
1TAS befare-RAS retresh only.

PARAMETER MEASUREMENT INFORMATION

loH/toL
OUTPUT
UNDER TEST

FIGURE 1. EQUIVALENT LOAD CIRCUIT

{ip
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

read cycle timing
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

early write cycle timing
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

write cycle timing
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Q HI-Z NOT VALID

TThe enable time tten) for a write cycle is equal in duration ta the access time from CAS (t(C)) in a read cycle, but the active levels at
the output are invalid.
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SMJ4256
262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

read-write/read-modify-write cycle timing

fe- te(rdW) >
RAS e twiRL) “ A k Vi
| | | ViL
| fo—r, l‘—_‘CLRH—-I I‘“w(RHl"I
| }‘_ RLCL——"1q tw(CL) :
| | | ,
_ | IH
CAS i1 R|
i | | Vi
j———— th(RLCA} -:—'—-—-l
| [ thra) ]'——.*- th{CLCA)
— be-tsuray | el = tsu(CA)
VYV IOV IV EVOLI VI III LYY VVY VTV VY VIH
AD-A8 $ 0000000000 > COOOOOOK X X)
NSO 2O 1 SARE LRI e
I tsu(rd)".—q I I-'—‘su(WCH)—.l i
| I 1 F*— tsuwrH) —-'Ii
I | [
|
| I |Q— 1CLWL ——4} I l
v
B V.v.v.v.v.v.9.9V.V9.9.y V.YV~ fo— tye o) H
" D] —
A‘C‘AAAAA‘A‘AA“A’A‘ I ] ) Vl!_
fe— tRLWL > !
' ;| |
! ¥
; [ |-'— I
; ! —elle—t5,p) ! | v
.v.'.v.v.‘v‘v.v.v.v’v".! R R "v.v’v.v.v.v..v.v.v’v.v.v." (XAA) IH
D XRB8 uouunuuuuu o)
NN i GRS K viL

| _J |
|-th(W|.D) tdis(CH)
L

VOH
Q HI-2 3{ VALID DATA
! T 1 VoL
| (
f——— 15(C}———»|
>

j
TeExAs b
INSTRUMENTS

14-542 POST OFFICE BOX 225012 & DALLAS. TEXAS 75265



SMJ4256

262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

‘pBle|oIA 10U B1e suonediydads Bunun slum-Ajpow-peas pug alim ayl se BUO| SB $9|2AD PE3AJ YHM PEXILLISIUL 3( ued 3{DAD JIUM-AJPOW-PESI B 10 3|DAD 31um v G JION

104
HOA

anva
.zo.m_u.l_llv_ _ {(HO)sIpy .rlt_ _ (HOISIP) —fo—u]
_ _
_ 1|6::||'_ “ _l.|6::|'_ “
: _ |
A voes | _ | | |
3
HIA Mrzooy _ | _&% ! | @__
] ] ' 1
(PO lTI.v_ ::.:wT_.L_ M —#| Jo- (PHOM, :::oE.nL_
| o

! _ _ 1
6._._5.:.._!.'__ | [ i | G::!l_'__ll
| ||

........i.............
QOO0 auyD 1.NOG XXX
3 COGOO0G

MUa

Hip

_ ! |

“ _ ﬁ<u_=w~l_.vuTl “ Eovzfl.t__l‘ | .<o__=u~|_'___ll | .%JT.EE:J

| 1 | “ | | b “ _ o vt — "

| “ (V2104 | " Eo._u__:n_l.'_ | “ (Y2101 s " |v“ “l._EE_:

| X
T __ _ _ Lo | _ “ sv0

o Hip | i 1 I | . | -
£ L _A.|jo;:|.1 Tl:u.5|'_ _ ~||_ jo— 10} —* _ | _
E _ e ! o i o101 —)
m _ _ | 1 s :IJ Tl
>
> | "All.._ﬁuult_ e | |
Ee) r.n:._m:s-.'_ —’.IIIQ.E« IL_ |
] A _ _ 4§ _
o svd
[} Hl _
o] A
_m —P ()M, ol
)
o
@
a

TexAas {'f

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

14-543



iming

page-mode write cycle t

262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

SMJ4256

"paie|oIA ou 21e suonealyoads Buiwn slm-Ajpow-peas pue peas se Buo| se S8|9AD BlLUM YUIM PAXILIBIUL 34 UBD 3J0AD 311IM-A}IPOLL-PEaI B IO 819AD pESI Y 19 J1ON

T| @iy [-__
_

E,_oz?_l|'_ E._ozu.*lt_

_D._O._._uj

J—> ) \/ AAAAAAAN]
......%ﬁ.“&. v1va anva .. VD 1 NOa ) ) a
Hia OOAO00NAAGOGAAN0 :
| | | _
" T:.o:._ma .D_:m~|"'_ _ll _ _ll'r:..::m«
(MImy L {MImy |T||_'__ {M)my +||_
|
A "0 0000904000000, ; .o::.:.:.:
REEDMERY | | N Sapiiaessy & R ™
Hip 44000000000000 __ OO MCOND _ Q _ _ OO0
} lTll_
(M1 __ TI.:EE:J |_'__ (HOMInS, _
(HOM)ns i
_ul ' _ | | _al;ix__:
(HEMINS |t__ (M0l | _ i | _
M1IMY,
| _ _ | _ _ I _
A 1111:.44:444
I_> -ooooooooooo ooooo.oooo _ _
_ _ _ _l|ﬂ<o.=m. _ Eo.%.lc__lll “ Eo..._m.l_'_ _0._<m..3«._.1TI
| | ]
_ T|_<9:E_.IL
_ y _ |
_ _Eu,_o.EnT't_ | _ Eu._o_.:.._?.t_ _ _Eo._o::nt_ _..l _l|4..<m..:
Ta _ _ _ _
_ Pl svd
Hip — I
_ _QI.._Q.suIi_ _||:o.}lli_ _ | _!|:9z:|l_ _ m “
._IIO-L _ Ho «uL Tll. T_IIJUJI l.'_ _
_l|:59|t_ awom, | || - _ he| fo—
)
_ l J !
WA _l.&:s}.l_ _ " o HOH; el
SvH

Hip —I
(H)IMmy

2

TExas “?

STRUMENTS

IN

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265

14-544




SMJ4256
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262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

RAS-only refresh cycle timing
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262,144-BIT DYNAMIC RANDOM-ACCESS MEMORY

automatic {CAS-before-RAS) refresh cycle timing
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