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Advance Information

4Mx9 Bit Dynamic Random
Access Memory Module

The MCM34000AS is a 36M, dynamic random access memory (DRAM) module
organized as 4,194,304 x 9 bits. The module is a 30-lead single-in-line memory
module (SIMM) consisting of nine MCM54100A DRAMSs housed in a 20/26 J-iead
small outline packages (S0OJ) mounted on a substrate along with a 0.22 pF (min) S PACKAGE
decoupling capacitar mounted under each DRAM. The MCM54100A is a CMOS SIMM MODULE
high speed, dynamic random access memaory organized as 4,194,304 one-bit words CASE 839
and fabricated with CMOS silicon-gate process technology.

¢ Three-State Data Output

s Early-Write Common IO Capability 30-PIN

¢ Fast Page Mode Capablllty SINGLE IN-LINE PACKAGE

¢ TTL-Compatible Inputs and Outputs (TOP VIEW, MCM94000AS/3L4000AS)

¢ RAS Only Refresh

¢ CAS Before RAS Refresh O

¢ Hidden Refresh Voo (1)

+ 1024 Cycle Refresh: CAS (2)
MCMg4000A = 16 ms i
MCMSL400CA = 128 ms Al (5

¢ Consists of Nine 4M x 1 DRAMs and Nine 0.22 pF (Min) Decoupling Capacitors Dg; Eg;

¢ Uniatched Data Qut at Cycle End Allows Two Dimensional Chip Selection A3 (8)

* Fast Access Time (tRAG): ggg l 1(3;
MCM24000AS-60 = 60 ns (Max) Ad (1)
MCMB94000AS-70 = 70 ns (Max) A5 {12)
MCMS4000AS-80 = 80 ns (Max) o
MCMS4000AS-10 = 100 ns {Max) AT (19)

* | ow Active Power Dissipation: Dgg H%
MCMS4000AS-60 and MCMSL4000AS-60 = 5.94 W (Max) A9 (18)
MCM94000AS-70 and MCM9L4000AS-70 = 4.95 W (Max) g&g {123;
MCM94000AS-80 and MCM9L4000AS-80 = 4.21 W (Max) W (@21)
MCM@4000AS-10 and MCM9L4000AS-10 = 3.72 W (Max) Vss (22)

» Low Standby Power Dissipation: e o
TTL Levels = 99 mW (Max) DQ7 (25)
CMOS Levels (MCM94000A) = 50 mW (Max) _B% }gg;

(MCM9L4000A) =10 mwW (Max) CASS (28)

e CTAS Control for Eight Common I/Q Lines O ggg

« CAS Control for Separate I/O Pair cc O

» Available in Edge Connectar (MCM24000AS), Pin Connectar (MCMS4000L, or

Low Height Pin Connector (MCM94030LH)

PIN NAMES
AD-A1D ... . Address Inputs
DQO-DQ7 ............... Data Input/Qutput
D8 ... Data Input
Q8 .. Data Output
CAS ............... Column Address Strobe
RAS ... ... Row Address Strobe
W o Read/Write Input
CASE .............. Column Address Strobe
VEG o Power (+5 V)
Veg Ground
NC . No Connection

This document contains information on a new product. Specifications and information herein are subject 1o change without netice.
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ABSOLUTE MAXIMUM RATING (See Note}

Rating Symbol Value Unit
Power Supply Voltage Voo —11t0+7 v
Voltage Relative to Vgg for Any Pin Except Voo Vin: Vaut —1to+7 Vi
Data Out Current per DG Pin lout 50 mA
Power Dissipation Pp 8.3 w
Qperating Temperature Range Ta Oto+70 “C
Storage Temperature Range Tsig —25t0 +125 | °C

NOTE: Permanentdevice damage may occurif ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recammended voltages for extended
periods of time could affect device reliability.

This device contains circuitry to protect
the inputs against damage due to high
static valtages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to

this high-impedance circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Voe = 5.0V £10%, Tp = 0 1o 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit | Notes
Supply Voltage (Operating Voltage Range) Voo 4.5 5.0 5.5 Vv 1
vgs 0 0 0
Logic High Voltage, All Inputs ViH 24 — 6.5 v 1
Logic Low Voltage, All Inputs ViL -1.0 — 0.8 v 1
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit | Notes
Ve Power Supply Current Icce mA 2
MCMZ4000A-60, iR = 110 ns — 1080
MCM94000A-70, 1pc = 130 ns — 200
MCM94000A-80, 1RG = 150 ns — g?g
MCM94000A-10, tRg = 180 ns
Vo Power Supply Current (Standby) (RAS = CAS = V) lceo — 18 mA
Vi Power Supply Current During RAS Only Refresh Cycles ices mA 2
MCMQ4000A-60, tRc = 110 ns — 1080
MCM94000A-70, tgc = 130 ns — 900
MCMB34000A-80, tre, = 150 ns - o
MCMGg4000A-10, tpc = 180 ns
Ve Power Supply Current During Fast Page Mode Cycle lcca mA 2,3
MCMO4000A-60, tpe = 45 ns — 540
MCMS4000A-70, tpc = 45 ns — 540
MCM34000A-80, tpg = 50 ns - jgg
MCMS94000A-10, tpc: = 60 ns B
Ve Power Supply Current (Standby) (RAS = CAS =V - 0.2 V) MCM24000A ‘ces — 9 mA,
MCMSL40C0A — 1.8
Vi Power Supply Current During CAS Before RAS Refresh Cycle lccs mA 2
MCMS4000A-60,irc; =110 ns - 1080
MCMZ4000A-70, 15c = 130 ns — 900
MCMO4000A-80, 1Rc = 150 ns — ggg
MCMB4000A-10, 1R = 180 ns -
Vi Power Supply Cutrent, Battery Backup Mode—MCMSL4000A Only lce7 — 2.7 mA 2,4
{tRc = 125 us; CAS = CAS Before RAS Cyclingor 0.2V, W=Voc-02V,;
DQ =V —-0.2V,0.2VorQOpen; A0-A10 =V~ 02Vor0.2V)
trag =Minto 1 us
Input Leakage Current (Vgg < Vin < Vo) ka1 -90 0 LA
Ouiput Leakage Current (CAS at Logic 1, Vgg = Vinh < Vo) likg(0) —20 20 LA
Output High Voltage (loq = =5 mA) VoH 2.4 — v
Output Low Voltage {Inp = 4.2 mA) ValL — 0.4 v




CAPACITANCE (f = 1.0 MHz, Tp = 25°C, V¢ = 5 V, Pericdically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit | Notes
Input Capacitance A0-A10, W, CAS, RAS Cin 55 pF 5
D8, CAS8 17 pF 5
Input/Output Capacitance DQo-DQ7 Cyo 22 pF )
Qutput Capacitance (CAS = V; to Disable Output) Qs Cout 17 pF 5
NOTES:

1. All voltages referenced to Vgg,.

2. Currentis a function of cycie rate and output loading; maximum current is measured at the fastest eycle rate with the output open.

3. Measured with one address transition per page mode cycle.

4. 1gas (max) =1 psis only applied to refresh of battery backup. tgrag (Mmax) = 10 ps is applied to functional aperating.

5. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: G = [AY/AV.

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Voo = 5.0V £10%, Ta = 0 to 70°C, Unless Otherwise Noted)

READ AND WRITE CYCLES (See Notes 1, 2, 3, and 4)

94000A-60 84000A-70 94000A-80 94000A-10

Parameter Symbol 9L4000A-60 | 9L4000A-70 | 9L4000A-80 | 9L4AGO0A-10 | nit | Notes
Std Alt Min | Max | Min | Max | Min | Max | Min | Max
Random Read or Write Cycle tRELREL tRC 110 —_ 130 — 180 - 180 — ns 5
Time
Fast Page Mode Cycle Time IcELCEL | tPC 45 —_— 45 — 50 — 60 — ns
Access Time from RAS tReLav | tRac | — 60 — 70 — 80 - 100 [ ns | 6,7
Access Time from CAS IceLav | tcac | — 20 — 20 — 20 - 25 | ns {68
Access Time from Column LAVQVY tAA - 30 — 35 — 40 - 50 ns | 69
Address
Access Time from Precharge CAS | tceqav | 'cPA | — 40 — 40 — 45 — 5 | ns
CAS to Qutput in Low-Z 1CELQX | toLz 0 — 0 — 0 — 0 — | ns
Output Buifer and Turn-Off Delay tcEHQZ | tOFF 0 20 0 20 0 20 0 20 ns 10
Transition Time (Rise and Fall) tr tT 3 50 3 50 3 50 3 50 ns
RAS Precharge Time tREHREL | tRP 40 —_ 50 — 60 — 70 - ns
RAS Puise Width tRELREH | tRAs | 60 | 10k | 70 | 10k | 80 | 10k { 100 | 10k | ns
RAS Pulse Width (Fast Page 'RELREH | trasp | 60 (200k | 70 |[200k| B8O |200k | 100 {200k | ns
Mode)
RAS Hold Time I{CELREH | 'RSH 20 — 20 — 20 — 25 — ns
CAS Hold Time tRELCEH | tCsH 60 — 70 — 80 - 100 — ns
CAS Precharge to RAS Hold {CEHREH | tRHCP | 40 — 40 — 45 — 55 — | ns
Time
CAS Pulse Width tCELCEH | tcAs | 20 | 10k | 20 | 10k | 20 | 10k | 25 | 10k | ns
RAS to CAS Delay Time trerceL | trRep | 20 40 20 50 20 60 25 75 | ns [ 1
{continued)
NOTES:

1.
2.
3.

4.
5.

o

—t

mowe N

ViH min and V)_max are reference levels for measuring timing of input signals. Transition times are measured between V| and V).
An initial pause of 200 us is required after power-up followed by 8 RAS cycies before proper device operation is guaranteed.

The transition time specificatian applies for all input signals. In addition 10 mesting the transition rate specification, all input signals must
transition between V| and V| {or between Vy_and V) in a monotonic manner.

AC measurements tT = 5.0 ns.

The specification for trc {min) is used only to indicate cycle time at which proper operation over the full temperature range (0°C € Tp <
70°C} is assured.

Measured with a current load equivalent to 2 TTL (~200 A, +4 mA) loads and 100 pF with the data output trip points set at Vo = 2.0 V
and Vg =08 V.

Assumes that trep < trep (max).

Assumes that tgpp 2 trep (Max).

Assumes that tRap 2 tRaD (Max).

1oFF (max) defines the time at which the cutput achieves the open circuit condition and is not referenced to output voltage levels.
Operation within the trcp (max) limit ensures that trac (max) can be met. tgcp (Max) is specified as a reference point only; if trep is
greater than the specified trcp (max) limit, then access time is controlled exclusively by tcac-




READ AND WRITE CYCLES (Continued)

34000A-60 94000A-70 94000A-80 94000A-10
Symbel 9L4000A-60 | 9LA00DA-70 | 9L40CDA-80 | 9LADODA-10 \
Parameter Unit | Notes
Std Alt Min | Max | Min | Max | Min | Max | Min | Max
RAS to Column Address Delay tReLAY | 'RAD 15 30 15 35 15 40 20 50 ns 12
Time
CAS to RAS Precharge Time tcEMREL | ICRP 5 — 5 — 5 - 10 — ns
CAS Precharge Time tcEHCEL | tcp 10 — 10 — 10 — 10 — ns
Row Address Setup Time tavREL | tASR 0 — 0 — 0 — 0 — ns
Row Address Hold Time ‘RELAX | 'RAH 10 — 10 — 10 — 15 — ns
Column Address Setup Time iavCEL | tASC 0 — 0 — 0 — 0 — ns
Column Address Hold Time 1cELAX | tCAH 15 — 15 — 15 —_ 20 — ns
Column Address to RAS Lead tavBEH | 'RAL 30 — 35 — 40 — 50 — ns
Time
Read Command Setup Time twHCEL | 'RCS 0 — 0 — 0 — 0 - ns
Read Command Hold Time tceEHwX | 'RCH 0 — 0 — 0 — 0 — ns 13
Referenced to CAS
Read Command Hold Time trReEHwxX | IRRH b — 0 — 0 —_ 0 — ns 13
Referenced to RAS
Write Command Hold Time tcELWH | 'WCH 10 - 15 — 15 — 20 — ns
Referenced 10 CAS
Write Command Pulse Width hWEWH twp 10 — 15 — 15 —_ 20 — ns
Write Command 10 RAS Lead tWLREH | 'RWL 20 — 20 — 20 — 25 — ns
Time
Write Command to CAS Lead tWLCEH | fowL 20 —_ 20 — 20 - 25 — ns
Time
Data in Setup Time iDVCEL Dsg 0 — 0 — 0 — 0 — ns 14
Data in Hold Time tCELDX 1DH 15 —_ 15 — 15 —_ 20 — ns 14
Refresh Period MCM94000A | trvRv | 'RFSH — 16 — 186 — 16 — 16 ms
MCMSL4000A — 128 —_ 128 — 128 — 128
Write Gommand Setup Time twLCEL | twes 0 e 0 — 0 — 0 — ns 15
CAS Betup Time for CAS Betore RELCEL | tCSR 5 — 5 — 5 — 5 — ns
RAS Refresh
CAS Hold Time for CAS Before tRELCEH | CHR 15 — 15 — 15 — 20 — ns
RAS Refresh
RAS Precharge to CAS Active REHCEL | RPC 0 — 0 — 0 — 0 — ns
Time
CAS Precharge Time for CAS iceHCEL | tCPT 30 — 40 — 40 — 50 — ns
Before RAS Counter Time
Write Command Setup Time (Test | YWwiLREL | WTS 10 — 10 — 10 - 10 — ns
Mode)
Write Command Hold Time (Test tRELWH | 'WTH 10 — 10 — 10 —_ 10 — ns
Mode)
Write to RAS Precharge Time YWHREL | 'WRP 10 — 10 — 10 — 10 — ns
(CAS Before BAS Refresh)
Write to RAS Hoid Time (CAS tRELWL | TWRH 10 — 10 — 10 - 10 — ns
Before RAS Refresh)
NOTES:

12. Operation within the trap (max) limit ensures that {gac (max) can be met. trap (max) is specified as a reference point only; it traD 15
greater than the specified tgap (Max} limit, then access time is controlled exclusively by taa.

13. Either tgry or trRcH Must be satisfied for a read cycle.

14. These parameters are referenced to CAS leading edge in early write cycles.

15. tweg is nat a restrictive operating parameter. Itis included in the data sheet as an electrical characteristic only; if twcg = twes (min), the
cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the entire cycle. If this condition is
not satisfied, the condition of the data out (at access time) is indeterminate.



READ CYCLE

- RC
- tRAS b trp >
— ViH— 3 " i
RAS
" \t j \_
tesH %" YCRP
'CRP - tpep tRGH ———» e—10p
. . ——lcas — Fr
cAs VM \ l/ /
viL— ‘
re——tRAD o 'RAL
TASR —m el tASC [ —tcAH—™
ViH— C ROW 8 COLUMN 3
ADDRESSES " ><>§ ADDRESS ADDRESS
IL X —-l =
e tRAN - IRCH
tRoS o — re— ! RRH
2 XX |
Vi — — 1CAC —=
p—— Tap
tor 7 ——- re— { OFF ]
tRAC >
VoK~ { —
DQ (DATA QUT) VOH HIGH Z {t><>§ VALID DATA
oL~ i
EARLY WRITE CYCLE
- tRe
» tRAS -——Ipp >
= VIH— "
= N / NI
viL— "
tReD tRGH ———— fe—10p
tcRP tcsH - 'cRP
e VH— i J\ - s T i
CAS / / \_
iL—
ft————— tRAD lHAL
TASR—  (e— - 1aSC —toa—
iy~ *  ROW - COLUMN 7
ADDRESSES v - XXL ADDRESS 1X><XK- ADDRESS
- tqaH— low, ———
e e WCH—
- t >
ViL a ;
tRwL >
'DS—»f le— pe—tpy
V —
ViL — k




FAST PAGE MODE READ CYCLE
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RAS ONLY REFRESH CYCLE
(W and A10 are Don’t Care)
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1=40-23-
HIDDEN REFRESH CYCLE (READ)

tRC » a—— [RAS
tRAS «—— tpp ——=
s \ / N
VL — r 4 "
lcRp la———tRCD ——— e~ IRGH —om e« ICHR —=| je——ICP
CAS \;'Hﬂ / ]
IL—
—— gAD —ie tFtAL—--
TASR —®|  Fer— r—1{CAH
TRAH —je—m{  —» tAsc

Vi — ROW - COLUMN
ADDRESSES % >j ADDRESS: N ADDRESS
{ 'RCS 'J1 IRRH—"i l—— lwnp-4——L I-——-—‘WRH

- QOKAXN/ oo O XURXXXXRAR)

t
-t KRAC T QFF

Yoy — f )
DQ (DATA OUT) VOH ( VALID DATA )
oL 7 ol

HIDDEN REFRESH CYCLE (EARLY WRITE}

- {RC - tRAS ———m
-—rﬂ-——lﬁAS SSRESECIRISISIE . tRP———b
Vi — > i
mas \ \ /
VIL — % 7 \. A
tCRP —jmt—a{ - tRCD ——T-—tRSH — a———CHR ——— |  |e—1Cp —™
s M F N \
ViL - - y
lasR —> e lASC
iRAH 1CAH
iy — ROW 7 COLUMN ><
ADDRESSES , _ ADDRES$ mk ADDRESS
L RWL —™ ) \
1 WRP WRH
-— L WeH —
b
WeS
w— OOOON OO QOO
Vn. - 3
tWP JR—
tDs | "Dy —

Viy — p
DQ (DATA IN} VALID DATA
V|L — b




CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
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DEVICE INITIALIZATION

On power-up an initial pause of 200 microseconds is re-
quired for the internal substrate generator to establish the cor-
rect bias voitage. This must be foliowed by a minimum of eight
active cycles of the row address strobe (clock) 1o initialize all
dynamic nodes within the module. During an extended inac-
tive state (greater than 16 milliseconds with the device pow-
sred up), a wake up sequence of eight active cycles is neces-
sary to ensure proper operation.

ADDRESSING THE RAM

The eleven address pins on the device are time multiplexed
atthe beginning of a memory cycle by two clocks, row address
strobe (RAS) and column address strobe (CAS), into two sep-
arate 11-bit address fields. A total of twenty two address bits,
eleven rows and eleven columns, will decode one of the
4,194,304 word iocations in the device. RAS active transition
is followed by CAS active transition (active = V|, trgp mini-
mum) for all read or write cycles. The delay between RAS and
CAS active transitions, referred to as the multiplex window,
gives a system designer flexibility in setting up the external ad-
dresses into the RAM.

The external CAS signalis ignored untit an internal RAS sig-
nal is available. This "gate" feature on the external CAS clock
enables the internal CAS line as soon as the row address hold
time (tRAH) specification is met (and defines tgrcp Minimum).
The multiplex window can be used to absorb skew delays in
switching the address bus from row to column addresses and
in generating the CAS clock.

There are three other variations in addressing the moduie:
RAS only refresh cycle, CAS before RAS refresh cycle,
and page mode.

READ CYCLE

The DRAM may be read with either a “normal” random read
cycle or apage mode read cycle. The normal read cycle is out-
lined here, while the other cycles are discussed in separate
sections.

The normal read cycle begins as described in ADDRESS-
ING THE RAM, with RAS and CAS active transitions latching
the desired bit location. The write (W) input level must be high
(VIH), tRCs (minimum) before the TAS active transition, to en-
able read mode.

Both the RAS and CAS clocks trigger a sequence of events
which are controlled by several delayed internal clocks. The
internal clocks are linked in such a manner that the read ac-
cess time of the device isindependent of the address multiplex
window; however, CAS must be active before or attggp maxi-
mum to guarantee valid data out (DQY} at tF{AC {access time
from RAS active transition). If the tgcp maximum is exceed-
ed, read access time is determined by the CAS clock active
transition ({cAG)-

The RAS and CAS clocks must remain active for aminimum
time of tRAg and tCAS respectively, to complete the read
cycle. W must remain high throughout the cycle, and for time
tRRH Of tRCH after RAS or CAS inactive transition, respec-

tively, to maintain the data at that bit location. Once RAS transi-
tions to inactive, it must remain inactive for a minimum time of
tRp to precharge the internal device circuitry for the next active
cycle. DQ is valid, but not latched, as long as the CAS clock is

active. When the CAS clock transitions to inactive, the output
will switch to High Z (three-state).

WRITE CYCLE

The user can write to the DRAM with either an early wrile or
page mode early write cycle. Early write mode is discussed
here, while page mode write operation is covered elsewhere.

A write cycie begins as described in ADDRESSING THE
RAM. Write mode is enabled by the transition of W to active
{V|L). Early write mode is distinguished by the active transition
of W, with respect to CAS. Minimum active time tgag and
icag, and precharge time trp apply to write mode, as in the
read mode.

An early write cycle is characterized by W active transition at
minimum time twcg before CAS active transition. Data in
(DQY} is referenced to CAS in an early write cycle. RAS and
CAS clocks must stay active for tgyyp and tow, respectively,
after the start of the early write operation to complete the cycle.

PAGE MODE CYCLES

Page mode allows fast successive data operations at all
2048 column locations on a selected row of the module. Read
access time in page mode (tcac) is typically half the regutar
RAS clock access time, trac- Page mode operation consists
of keeping RAS active while e toggling CAS between V| and
ViL. The row is latched by RAS active transition, while each
CAS active transition aliows selection of a new column loca-
tion on the row.

A page mode cycle is initiated by a normal read or write
cycle, as described in prior sections. Once the timing require-
ments for the first cycle are met, CAS transitions to inactive for
minimum of tcp, while RAS remains low (V). The second
CAS active transition while RAS is low initiates the first page
mode cycle {tpc). Either a read or write operation can be per-
formed in a page mode cycle, subject to the same conditions
as in normal operation (previously described). These opera-
tions can be intermixed inconsecutive page mode cycles and
performed in any order. The maximum number of consecutive
page mode cycles is limited by tAgp. Page mode operation
is ended when RAS transitions to inactive, coincident with or
following CAS inactive transition.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to de-
grade with time and temperature. Each bit must be periodically
refreshed (recharged) to maintain the correct bit state. Bits in
the MCMBO94Q00A require refresh every 16 milliseconds, while
refresh time for the MCML4000A is 128 milliseconds.

This is accomplished by cycling through the 1024 row ad-
dresses in sequence within the specified refresh time. All the
bits on a row are refreshed simultaneously when the row is ad-
dressed. Distributed refresh implies a row refresh every 15.6
microseconds for the MCM94000A, and 124.8 microseconds
for the MCMSL4000A. Burst refresh, a refresh of all 1024 rows
consecutively, must be performed every 16 milliseconds on
the MCM34000A and 128 milliseconds on the MCMSL4000A.

A normal read or write operation to the RAM will refresh all
the bits associated with the particular row decoded. Three
other methods of refresh, RAS-only refresh, CAS before
RAS refresh, and hidden refresh are available on this device
for greater system ilexibility.



RAS-Cnly Refresh

RAS-only refresh consists of RAS transition to active, latch-
ing the row address to be refreshed, while CAS remains high
{V|H) throughout the cycle. An external counter is employedto
ensure all rows are refreshed within the specified limit.

CAS Before RAS Refresh

CAS before RAS refresh is enabled by bringing CAS active
before RAS. This clock order actives an internal refresh
counter that generates the row address to be refreshed. Exter-
nal address lines are ignored during the automatic refresh
cycle.

The output buffer remains at the same state it was in during
the previous cycle (hidden refresh). W must be inactive for
time tyRp before and time tyrp after RAS active transition to
prevent switching the device into a test mode cycle.

Hidden Refresh

Hidden refresh allows refresh cycles to occur while main-
taining valid data at the output pin. Hoiding CAS active the end
of a read or write cycle, while RAS cycles inactive for trp and
back to active, starts the hidden refresh. This is essentially the
execution of a CAS before RAS refresh from a cycle in prog-
ress (see Figure 1). W is subject to the same conditions with

MEMCRY CYCLE

CAS BEFORE RAS
REFRESH CYCLE

respect to RAS active transition (to prevent test mode cycle)
as in CAS before RAS refresh.

CAS BEFORE RAS REFRESH COUNTER TEST

The internal refresh counter of this device can be tested with
a CAS before RAS refresh counter test. This test is per-
formed with a read-write operation. Duringthe test, the internal
refresh counter generates the row address, while the extarnal
address supplies the column address. The entire array is re-
freshed after 1024 cycles, as indicated by the check data writ-
ten in each row. See CAS before RAS refresh counter test
cycle timing diagram.

The test can be performed after a minimum of 8 CAS before
RAS initialization cycles. Test procedure:

1. Write “0”s into all memory cells {(normal write mode).

2. Selectacolumn address, and read “0” out of the cell by per-
forming CAS before RAS refresh counter test, read
cycle. Repeat this operation 1024 times.

3. Selecta column address, and write “1” into the cell by per-
forming CAS before RAS refresh counter test, write
cycle, Repeat this operation 1024 times.

4. Read “1”s (normal read mode), which were writlen at step
3.

5. Repeat steps 1 to 4 using complement data.
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Figure 1. Hidden Refresh Cycle

ORDERING INFORMATION
(Order by Full Part Number)

Part Number

Motorola Memary Prefix

MCM 94000A or 9L4000A X XX

Fult Part Numbers—MCM94000ASE0

MCM3S4000AS70
MCM94000AS80
MCM94000AS10

MCMOL4000ASE60
MCMSL4000AST0
MCMIL4000AS80
MCMB3L4000AS10

L Speed (60 = 60 ns, 70 = 70 ns, 80 = 80 ns, 10 = 100 ns

Package (AS = SIMM, L = SIP, LH = Low Height SIP)

MCMS4000L60 MCM94030LHBE0
MCMS4000L70 MCM394030LH70
MCM84000L80 MCM34030LH80
MCMS84000L10 MCMO4030LH10
MCMSL4000L60  MCMSL4030LHB0
MCMOL4000L70 MCM9L4030LH70
MCMOL4000L80  MCM9L4030LH30
MCMSL4000L10  MCMSL4030LH10

)
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