MOTOROLA

mm SEMICONDUCTOR
TECHNICAL DATA

MCM6257B
256K x 1 Nibble Mode Dynamic
RAM
The MCM62578B is a 262,144 bit, high-speed, dynamic random access memory.
Organized as 262,144 one-bit words and fabricated using N-channel silicon-gate MOS
technology, this single +5 volt supply dynamic RAM combines high performarfce with
low cost and improved reliability. Alf inputs and outputs are fully TTL compatible. P PACKAGE
By multiplexing row and column address inputs, the MCM6257B requires only nine PLASTIC
address lines and permits packaging in standard 16-pin 300 mil wide dual-in-line packages. CASE 648D
Complete address decoding is done on-chip with address latches incorporated. Data out
{Q) is controlled by CAS allowing greater system flexibility.
The MCM6257B features “'nibble mode’’ which allows serial access of 4 bits of data at a PIN ASSIGNMENT
high data rate.
@ Single +5 Volt Operation {+ 10%) Asfl1 e 16 flvgs
® Maximum Access Time: MCM6257B-10= 100 ns —
MCM62578-12 = 120 ns og2 15 1EAS
MCM6257B-15 = 150 ns L e W3 1l
® Low Power Dissipation: MCM6257B-10 =440 mW Maximum (Active) SH 4 13146
MCM6257B-12 =396 mW Maximum (Active) alls 12 a3
MCM6257B-15 =358 mW Maximum (Active)
28 mW Maximum (Standby) a2l s 1 Paa
® Three-State Data Output a7 10 [1as
® Early-Write Common 1/0 Capability vecll s 9 fla7
® 256 Cycle, 4 ms Refresh
® CAS Before RAS and RAS-Only R
@ Hidden Refresh
@ Fast Nibble Mode Access and PIN NAMES
50'ns Cycle Time AC-AB . .. ........ Address Input
D..... . i Data In
Q... Data Out
W............ Read/Write Input
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w CAS ...... Column Address Strobe
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MCMé6257B

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the

Rating Symbol Vailue Unit inputs against damage due to high static

Power Supply Voltage vee —1t0 +7 v voltages or electric fields; however, it is ad-

- " vised that normal precautions be taken to
Voltage Relative to Vgsg for Any Pin Except Vee | Vine Vout —-1t0 +7 \' avoid application of any voltage higher than
Data Out Current lout 50 mA maximum rated voltages to this high-imped-
Power Dissipation Pp 600 mw ance cirouit.
Operating Temperature Range TA Ot +70 °C
Storage Temperature Range Tstg -685t0 +180 [ °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

ded. Functional ion should be restricted to RECOMMENDED OPER-

ATING CONDITIONS. E;posure to higher than recommended voitages for extended
petiods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee=5.0V £10%, TA=0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage (Operating Voltage Range) Vee 45 5.0 55 v 1
Vss 0 0 0 \4 1
Input High Voltage, All Inputs VIH 2.4 - 8.5 v 1
Input Low Voltage, Al Inputs VL -1.0 — 0.8 \4 1
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit Notes
Ve Power Supply Current lcet mA 2
MCM@6257B-10, tpc = 190 ns - 80
MCM6257B-12, tpc =220 ns — 72
MCM62578-15, tgc =260 ns — 65
Ve Power Supply Current (Standby) (RAS=TAS=vjy) Icc2 - 5.0 mA
Ve Power Supply Current During RAS only Refresh Cycles (CAS=v)) lccs mA 2
MCMB2578B-10, tpc = 190 ns - 70
MCM62578B-12, trc =220 ns — 62
MCM62578B-15, tRc =260 ns — 55

Ve Power Supply Current During Nibble Mode Cycle (RAS=v|) lcca mA 2
MCM62578B-10, tyc =50 ns -
MCME2578-12, tnG =60 ns -
MCM6257B-15, tyG =70 ns -

&858

Ve Power Supply Current During CAS Before RAS Refresh lccs mA 2

MCM6257B-10, tRC=190 ns - 70
MCM6257B-12, tgc =220 ns - 62
MCM6257B-15, trc =260 ns — 56
Input Leakage Current (Vgg <Vin<Vee) hkatl) -10 10 »A
Output Leakage Current (CAS at Logic 1, Vgg <Vout<Veg) likg(Q) -10 10 A
Output High Voltage (IgH = —5 mA) Vor 24 - v
Output Low Voltage {lg) =4.2 mA) VoL - 0.4 \
CAPACITANCE (f=1.0 MHz, TA=25°C, Ve =5V, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit Notes
Input Capacitance A0-A8, D Cin - 5 pF 3
RAS, TAS, W — 7 pF 3
Output Capacitance (CAS = V) to Disable Qutput) Q Cout - 7 pF 3

NOTES:
1. Ali voitages referenced to vss.
2. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output open.
3. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=1At/AV.
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MCMé6257B

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

READ, WRITE, AND READ-MODIFY-WRITE CYCLES (See Notes 1, 2, 3, and 5

Symbol MCM6257B-10 | MCM6257B-12 | MCM62578B-15
Parameter Unit | Notes
Standard | Alternate | Min Max Min Max Min Max
Random Read or Write Cycle Time tRELREL tRC 190 — 220 — 260 — ns | 4,5
Read-Write Cycle Time tRELREL tRWC 200 — 240 — 285 — ns 4,5
Read-Modify-Write Cycle Time tRELREL | RMW 220 — 260 — 310 — ns 4,5
Access Time from RAS tReLQV | tRAC — 100 — 120 — 150 | ns | 67
Access Time from CAS tCELQV tCAC — 50 -~ 60 - 75 ns | 7,8
Output Buffer and Turn-Off Delay tCEHQZ tOFF 5 25 5 30 5 35 ns 9
RAS Precharge Time tREHREL tRP 80 -~ 90 - 100 — ns -
RAS Pulse Width tRELREH tRAS 100 10,000 120 | 10,000 | 150 | 10,000 | ns —
CAS Pulse Width tCELCEH | tCAS 50 [10000] 60 {10000]| 75 |10,000| ns —
RAS to CAS Delay Time tRELCEL tRCD 25 50 25 60 25 75 ns 10
Row Address Setup Time tAVREL tASR 0 — 0 — 0 — ns —
Row Address Hold Time tRELAX tRAH 15 — 15 — 15 — ns —
Column Address Setup Time tAVCEL tASC 0 — 0 - 0 — ns -
Column Address Hold Time tCELAX tCAH 20 - 25 - 30 - ns —
Column Address Hold Time Referenced to RAS | tRELAX tAR 70 - 85 — 105 - ns —
Transition Time {Rise and Fall} T T 3 50 3 50 3 50 ns -
Read Command Setup Time TWHCEL tRCS 0 - 0 - 0 — ns —
Read Command Hold Time Referenced to TAS | tcEHwx tRCH 0 - 0 - 0 - ns 1
Read Command Hold Time Referenced to RAS | tREHWX tRRH 10 — 15 — 20 — ns 1
Write Command Hold Time tCELWH WCH 20 — 25 — 30 — ns —
Write Command Hold Time Referenced to RAS | tRELWH YWCR 70 — 85 — 105 — ns -
Write Command Pulse Width TWLWH WP 20 — 25 — 30 — ns -
Write Command to RAS Lead Time WLREH | tRWL 25 - 35 - 45 - ns -
Write Command to CAS Lead Time tWLCEH | tcwL 25 — 35 - 45 - ns —
Data in Setup Time tDVCEL ips 0 - 0 - 0 - ns 12
Data in Hold Time tCELDX tDH 20 — 25 — 30 — ns 12
Data in Hold Time Referenced to RAS tRELDX tDHR 70 — 85 — 105 — ns -
CAS to RAS Precharge Time tCEHREL | tCRP 10 — 10 — 10 — ns —
RAS Hold Time tCELREM | 'RSH 50 — 60 — 75 — ns —
Refresh Period tRVRV tRFSH — 4 — 4 — 4 ms —
(continued)

NOTES:

1. Vi min and V)| max are reference levels for measuring timing of input signals. Transition times are measured between Vi and ViL-

2. An initial pause of 200 us is required after power-up followed by 8 RAS cycles before proper device operation is guaranteed.

3. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input signals must
transmit between V|4 and V| (or between V||_and Vi) in a monotonic manner.

4. The specifications for tg¢ {min} and trpyy (min) are used only to indicate cycle time at which proper operation over the full temperature
range (0°C <Tp <70°C) is assured.

5. AC measurements tT=5.0 ns.

6. Assumes that trcp <trcp (max).

7. Measured with a current load equivalent to 2 TTL (—200 xA, +4 mA) loads and 100 pF with the data output trip points set at
VOoH=2.0V and Vg =0.8 V.

8. Assumes that tgcp =tRep (max).

9. toFF {max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

0. Operation within the tgcp {max) limit ensures that tRa¢ (max) can be met. trep (max) is specified as a reference point only; if tRCD is
greater than the specified tRcp (max) limit, then access time is controlled exclusively by tCAC.

11. Either trry or tRCH Must be satisfied for a read cycle.

12. These parameters are referenced to CAS leading edge in random write cycles and to WRITE teading edge in delayed write or read-modify-

write cycles.
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MCM6257B

READ, WRITE, AND READ-MODIFY-WRITE CYCLES (Continued)

Symbol MCM6257B-10 | MCM6257B-12 | MCM6257B-15
Parameter Unit | Notes
Standard | Alternate | Min Max Min Max Min Max

Write Command Setup Time TWLCEL twCs 0 — 0 — 0 = ns 13
CAS to Write Delay tCELWL | tcwp 30 - 40 - 50 - ns 13
RAS to Write Delay tRELWL | tRWD 80 — 100 - 125 - ns 13
CAS Hold Time WRELCEH | tcsH 100 — 120 - 150 — ns —
CAS Precharge Time tCEHCEL | tCPN 15 - 20 — 25 - ns -
Nibble Mode Cycle Time tCEHCEH INC 50 — 60 — 70 ~ ns -
Nibble Mode Read-Write/Read-Modify-Write tCEHCEH | tNRWC 75 — S0 - 105 -~ ns -
Cycle Time

Nibble Mode Access Time tCELQV tNCAC 25 — 30 - 40 — ns =
Nibble Mode CAS Pulse Width tCELCEH | INCAS 25 — 30 - 40 — ns —
Nibble Mode CAS Precharge Time 1CEHCEL INCP 15 — 20 - 20 - ns -
Nibble Mode RAS Hold Time (Read) tCELREH | 'NRRSH 20 - 25 — 30 — ns —
Nibble Mode RAS Hold Time {Write) tCELREH | INWRSH 40 - 45 — 50 — ns —
Nibble Mode CAS to Write Delay Time tCELWH | INCWD 25 — 30 — 40 — ns -
Nibble Mode Write Command to CAS Lead Time | twiCEH | tNCWL 20 — 25 — 30 = ns -
CAS Hold Time for CAS Before RAS Refresh | 1RELCEH tCHR 30 — 30 — 30 - ns -
CAS Setup Time for CAS Before RAS Refresh | tReiCEL tCSR 10 — 10 - 10 — ns —
CAS Precharge to CAS Active Time tREHCEL | tRPC 0 — 0 - 0 - ns —
CAS Precharge Time for CAS Before RAS tCEHCEL tcPT 40 — 50 - 60 - ns —
Counter Test

NOTES:

13. tw(Cs. tcwD. and tgw are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only; if
twCs 2 twes (min), the cycle is an early write cycle and the data out pin wilt remain open circuit (high impedance) throughout the entire
cycle; if tcwp=tcwp {min) and tgwp =tRrwp (min}, the cycle is read-write cycle and the data out will contain data read from the
selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out {at access time) is indeterminate.

READ CYCLE TIMING

1RC -
-t {RAS
———————] —
ms M- N " 4 N
ViL= b,
CSH Pt——— tRp ——
[€——— 1RCD RSH [€— tCRp —3
- 1CAS ———————
—  VIH-— \ {
CAS
- A\ £ 1/
tRAH rE————1CPN
tASR 4—)' 150 [ e t0aH D
Vi —
ADDRESSES 7 ROW COLUMN
ViL— ADDRESS ADDRESS
M~ tRRH
1RCS 1% 1 RCH
— V- R
W -
viL-
[E——— tCAC ——™
1RAC B 23
VoH - 7 VALID
Q (DATA OUT) HIGH 2
voL - DATA
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MCM6257B

WRITE CYCLE TIMING

O tRC -
i tRAS
s - ﬁ81——-— taR ~————— ] N
viL- -
< RSy ———————] 1gp ——|
) tCSH »
i m— [0 - 10as > icp —>
s VR N x
R - /
P————1
A CoN
tASR 1w tasc L < toaH
ADDRESSES ViH— ZXX ROW COLUMN >_<><><>00<><><><
Vi — ADDRESS _ o )| ADORESS A X X >< %
eWL
WS [ & twey
7 0K " KXRORRRONXKX
w
ViL -
Vig-

VoH -
ATA OUT) HIGH Z
ai VoL -

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRWC O tRMW
) tRAS >
_yy- T
E \*'—‘AR“DI
tRp —
[e—tCRP
tAsS
[€— PN
ADDRESSES
w
[ tOFF
[ tcac ——
o - VALID
0 (DATA OUT) VoL - L HiGH 2 ! T
tRAC =

'0s tDH

W VALID
D (DATA IN} vy - T
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MCM6257B

Vi
Q {DATA OUT)

RAS

CAS

H
ADDRESSES v

v
Q (DATA IN)
iL

0 (DATA OUT)
Vo

- RAS
ViH-— q\#—lAR—b
iL-
ICSH >
[t——tNC ——{

OH ~
VoL~

ViN -
ViL -

ViL -

Vin -
iL-

VoK -

NIBBLE MODE READ CYCLE

=

t— tRCD —-te- (CAS ]

NCP

F-tNCAS

1

RRH

T‘f

ViH — —&

NIBBLE MODE WRITE CYCLE (EARLY WRITE)

RAS

- CSH -

tt— tRCD —fet— tCAS
h

TRAH —|

1ASR —’]

=

K

r—tNC

-

coL
ADD

[y

NCAS

gp

[ e—INWRSH

l

RIGH Z

m- )
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MCMé6257B

NIBBLE MODE READ-WRITE/READY-MODIFY-WRITE CYCLE

tRAS >
s Vin ~ ‘ AR — |
Vi - R Y tRP,
le—— tgsH ——— INRWC INWRSH
) le—1RCD LAS >
— Vin~ —
CAS - |  RAH S / N
tacs INCP
-t 1CAH INCAS
VIn-~
ADDRESSES
- ]
'CWD-’(—D tCwL "—“‘tNCWL INCWL =] l
f—— RWD —] [twp | INCWD
Vi ] e La—WP tRWL
W [ Y /
ViL - s S
Vin - VYVYVVY
D (DATA IN} ““
ViL— ‘A‘A AVAVA) A‘
tcu:—»l——ﬁ 'GFF‘# > Neac
v het—— tRAC
OH— VALID VALID VALID VALID
@ {DATA OUT) VoL - DATA DATA DATA DATA
RAS-ONLY REFRESH CYCLE
(D, W, and A8 are Don't Care, TAS is High)
1Rc Py
V- T 1 -
S vm S RAS 2 \
[
|——— tRp ———{
t—— 1RAH —]
1ASR — ] tet—

_ aY
ADDRESSES ' ROW ADDRESSES
ADAT vy -

CAS-BEFORE RAS REFRESH CYCLE
(W, D, and A0-A8 are Don't Care)

tRC

—— 1RP ————| tRAS
___ V-
AAS /- \

ViL-
[ tRPC —d
s SR
CPN o ———— (R ]

o
ol

= . __ /N LXXXXXKRXXXXXXX
Vi -
— [——10FF
VUH - ——
@ {DATA OUT) } HIGH Z
VoL —
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MCM6257B

HIDDEN REFRESH CYCLE {READ)

|——— e > tRC

le——1RAS ——————pf [ tRP -3

ViR-" 3 K
RAS s—— AR —— Z \4— RAS
ViL- z 1RP ]

Lt tRCD —fat—— 1ASH ——] lt—tcHR—]

ADDRESSES

I — |

Vou —
Q (DATA 0uT) 0 HIGH Z \ VALID DATA 2—_—_
¥

HIDDEN REFRESH CYCLE (WRITE)}

R > tRC
- 1RAS —> -
Y- N
RS \-—— tap —> - 1RAS
viL- J tRp™
t— RCD —lat—1 tRSH —1 «— 1cHR—|
— Vin-
CAS — task cAs
|

XXX XXKXKRXKXXRICXXRIXK

o
| tWCH
_ ViH—
w WP —

ViL—
ft———— WCR ————3»
oS { — tDH

oo ™~ OO, XXX
|-—— 1DHR ———i
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MCMé6257B

ADDRESSES

READ CYCLE

Q (DATA OUT)

E ]

WRITE CYCLE

Q (DATA OUT)

=|

D {DATA IN}

@ (DATA OUT)

=

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

1RAS
ViH - R
j——e lﬂSH e et
viL- RP
SR 1cpT -
Vit - \ [— ICHR \4—_ teAs —————
vy —
. 1ASC
-l — tpy
Vin - COLUMN
Vie - ADDRESS
10F¢ T‘—
f— chc —i
¥V, -
vOH HIGH Z 4 vuooan
oL -
tRCS - RRH
ViH -
ViL— tRCH
Vi -
vOH HIGH Z
o= [——— (W ———
Wes j——————— tgwt
- QRO | [
-
tgs g— t0} — l I
Viy —
" VALID DATA
ViL-
READ-WRITE/READ-MODIFY-WRITE CYCLE
[e—1CAC bt 10fF
¥ -
OH HIGH Z VAL DATA )
Vo -
fe— toWL
1RCS [— 1CWD — (et R ——f
Y- N
iL—

0 (DATA IN)

Vig -
L=

04
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MCMé6257B

DEVICE INITIALIZATION

On power-up an initial pause of 200 microseconds is required
for the internal substrate generator pump to establish the cor-
rect bias voltage. This is to be followed by a minimum of eight
active cycles of the row address strobe {(clock) to initialize the
various dynamic nodes internal to the device. During an ex-
tended inactive state of the device (greater than 4 milliseconds
with device powered up), the wake up sequence (8 active
cycles) will be necessary to assure proper device operation.

ADDRESSING THE RAM

The nine address pins on the device are time multiplexed
with two separate 9-bit address fields that are strobed at the
beginning of the memory cycie by two clocks (active negative)
called the row address strobe (RAS) and the column address
strobe (CAS). A total of eighteen address bits will decode one
of the 262,144 cell locations in the device. The column address
strobe follows the row address strobe by a specified minimum
and maximum time called “trcD,”” which is the row to column
strobe delay. This time interval is also referred to as the mul-
tiplex window which gives flexibility to a system designer to
set up his external addresses into the RAM. These conditions
have to be met for normal read or write cycles. This initial
portion of the cycle accomplishes the normal addressing of
the device. There are, however, two other variations in ad-
dressing the 256K RAM, one is called the RAS only refresh
cycle (described later) where an 8-bit row address field is pre-
sented on the input pins and latched by the RAS clock. The
most significant bit on Row Address A8 (pin 1) is not required
for refresh. The other variation, which is called nibble mode,
allows the user to access 4 bits serially. {(See NIBBLE MODE
section.}

READ CYCLE

A read cycle is referred to as a normal read cycle to differ-
entiate it from a page mode read cycle, a read-while-write
cycle, and read-modify-write cycle which are covered in a later
section.

The memory read cycle begins with the row addresses valid
and the RAS clock transitioning from V|H to the V| level.
The CAS clock must also make a transition from V| to the
V|L level at the specified tRcp timing limits when the column
addresses are latched. Both the RAS and CAS clocks trigger
a sequence of events which are controlled by several delayed
internal clocks. Also, these clocks are linked in such a manner
that the access time of the device is independent of the address
multiplex window. The only stipulation is that the CAS clock
must be active before or at the tgp maximum specification
for an access (data valid) from the RAS clock edge to be
guaranteed (tgac)- !f the tRcp maximum condition is not
met, the access {tcac) from the CAS clock active transition
will determine read access time. The external CAS signal is
ignored until an internal RAS signal is available. This gating
feature on the CAS clock will aliow the external CAS signal
to become active as soon as the row address hold time (tRAH)
specification has been met and defines the tgcp minimum
specification. The time difference between tgcp minimum and
tRCD maximum can be used to absorb skew delays in switch-
ing the address bus from row to column addresses and in
generating the CAS clock.

Once the clocks have become active, they must stay active
for the minimum (tgas) period for the RAS clock and the
minimum {tcAg) period for the CAS clock. The RAS clock
must stay inactive for the minimum {tgp) time. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle.

Data out is not latched and is valid as long as the CAS clock
is active; the output will switch to the three-state mode when
the CAS clock goes inactive. To perform a read cycle, the
write (W) input must be held at the V|H level from the time
the TAS clock makes its active transition {tRcs) to the time
when it transitions into the inactive (tRCH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (V|_level) at or before the CAS clock
goes active at a minimum tycs time. If the above condition
is met, then the cycle in progress is referred to as an early
write cycle. In an early write cycle, the write clock and the
data in are referenced to the active transition of the CAS clock
edge. There are two important parameters with respect to the
write cycle: the column strobe to write lead time {tgwy ) and
the row strobe to write lead time (trw(). These define the
minimum time that RAS and CAS clocks need to be active
after the write operation has started (W clock at Vy|_ level).

It is also possible to perform a late write cycle. For this cycle
the write clock is activated after the CAS goes low which is
beyond tyycs minimum time. Thus the parameters tcyyL and
tRWL must be satisfied before terminating this cycle. The
difference between an early write cycle and a late write cycle
is that in a late write cycle the write (W) clock can occur much
later in time with respect to the active transition of the CAS
clock. This time could be as long as 10 microseconds —
[tRwL *+ tRP +2tT].

At the start of an early write cycle, the data out is in a high
impedance condition and remains inactive throughout the
cycle. The data out remains three-state because the active
transition of the write (W) clock prevents the CAS clock from
enabling the data-out buffers. The three-state condition {high
impedance} of the data out pin during a write cycle can be
effectively utilized in systems that have a common input/out-
put bus. The only stipulation is that the system use only early
write mode operations for all write cycles to avoid bus
contention.

READ-MODIFY-WRITE AND READ-WHILE-WRITE
CYCLES

As the name implies, both a read and a write cycle are
accomplished at a selected bit during a single access. The
read-modify-write cycle is similar to the late write cycle dis-
cussed above.

For the read-modify-write cycle a normal read cycle is ini-
tiated with the write (W) clock at the V| level until the read
data occurs at the device access time (tRaC). At this time the
write (W) clock is asserted. The data in is setup and held with
respect to the active edge of the write clock. The cycle de-
scribed assumes a zero modify time between read and write.

Another variation of the read-modify-write cycle is the read-
while-write cycle. For this cycle, tcwp plays an important
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MCMé6257B

role. A read-while-write cycle starts as a normal read cycle
with the write (W) clock being asserted at minimum tcwD
time, depending upon the application. This resuits in starting
a write operation to the selected cell even before data out
occurs. The minimum specification on tCWD assures that data
out does occur. In this case, the data in is set up with respect
to write (W) clock active edge.

NIBBLE MODE

Nibble mode allows high speed serial read, write, or read-
modify-write access of 2, 3, or 4 bits of data. The bits of data
that may be accessed during nibble mode are determined by
the 8 row addresses and the 8 column addresses. The 2 bits
of addresses (CA8, RA8) are used to select 1 of the 4 nibble
bits for initial access. After the first bit is accessed by the
normal mode, the remaining nibble bits may be accessed by
toggling CAS “high’* then “low” while RAS remains “low".
Toggling CAS causes RAS and CAS8 to be incremented inter-
nally while all other address bits are held constant and makes
the next nibble bit available for access.

If more than 4 bits are accessed during nibble mode, the
address sequence will begin to repeat. If any bit is written
during nibble mode, the new data will be read on any sub-
sequent access. If the write operation is executed again on
subsequent access, the new data will be written into the se-
lected cell location.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least once
every 4 milliseconds. This is accomplished by sequentially cy-
cling through the 256 row address locations every 4 millise-
conds, (i.e., at least one row every 15.6 microseconds like the
64K dynamic RAM). A normal read or write operation to the
RAM will serve to refresh all the bits {1024) associated with
the particular rows decoded.

RAS-Only Refresh

In this refresh method, the system must perform a RAS-
only cycle on 256 row addresses every 4 milliseconds. The
row addresses are latched in with the RAS clock, and the

MEMORY CYCLE

REFRESH CYCLE

associated internal row locations are refreshed. As the heading
implies, the CAS clock is not required and must be inactive
or at a V|H level.

CAS Before RAS Refresh

This refresh cycle is initiated when RAS falls, after CAS has
been low (by tcgR). This activates the internal refresh counter
which generates the address to be refreshed. Externally applied
addresses are ignored during the automatic refresh cycle. If
the output buffer was off before the automatic refresh cycle,
the output will stay in the high impedance state. If the output
was enabled by CAS in the previous cycle, the data out will
be maintained during the automatic refresh cycle as long as
CAS is held active (hidden refresh).

Hidden Refresh

The hidden refresh method allows refresh cycles to be per-
formed while maintaining valid data at the output pin. Hidden
refresh is performed by holding TAS at V)|_and taking RAS
high and after a specified precharge period {trp}, executing
a CAS before RAS refresh cycle. (See Figure 1.)

CAS BEFORE RAS REFRESH COUNTER TEST

The internal refresh operation of MCM6257B can be tested
by CAS before RAS refresh counter test. This cycle performs
read/write operation taking the internal counter address as
row address and the input address as column address.

The test is performed after a minimum of 8 CAS before RAS
cycles as initialization cycles. The test procedure is as follows.

1. Write a “0” into all memory cells.

2. Select any column address and read the “0"'s written in
step 1. Write a “1” into each cell of the selected column
by performing CAS before RAS Refresh Counter Test
Read-Write Cycle (see timing diagram). Repeat 256 times.

3. Read the “1”’s {use a normal read mode) written in step
2.

4. Select the same column address as step 2, read the "'1"’s
and write a 0" into each cell by performing CAS before
RAS Refresh Counter Test Read-Write Cycle {see timing
diagram). Repeat 256 times.

5. Read the “0'’s (use a normal read mode) written in step
4.

6. Repeat steps 1 through 5 using complement data.

REFRESH CYCLE
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Figure 1. Hidden Refresh Cycle
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MCM6257B

ORDERING INFORMATION
{Order by Full Part Number)

MCM 6267B X XX

Motorola Memory Prefix 4—:]-_ L— Speed (10=100ns, 12=120ns, 15=150ns}

Part Number Package (P = Plastic)

Full Part Numbers—MCM6257BP10
MCM6257BP12
MCM6257BP15

MOTOROLA MEMORY DATA
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