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W MB81416-10, MB81416-12, MB81416-15
NMOS 65,536-Bit Dynamic
Random Access Memory

| Description

The Fujitsu MB81416 Is a fully decoded, dynamic NMOS random
access meimiory organized as 16384 words by 4-bits. The design is
optimized for high speed, high performance applications such as
mainframe memory, buffer memory, peripheral storage and en-
vironments where fow power dissipation and compact layout are
required.

Multiplexed row and column address inputs permit the MB81416 to
be housed In a standard 18-pin DIP that is compatible with the
JEDEC approved pinout. Greater refresh versatility is provided by a
new CAS before RAS on-chip refresh capability. The MB81416
also features "“page mode” which allows high speed random ac-
cess of up to 64 nibble wide words within the same row address.

The MB81416 is fabricated using silicon gate NMOS and Fujitsu’s
advanced Double-Layer Polysilicon process. This process, coupled
with single-transistor memory storage cells, permits maximum clr-
cuit density and minimal chip size, Dynamic circuitry is employed
in the design, including the sense amplifiers. ’

Clock timing requirements are non-critical, and the power supply
tolerance Is very wide. All inputs and outputs are TTL compatible.

Features

# Organized as 16384 words by B 2ms/128 cycle Refresh (Ag~Ag)
&-bits B Read-Modity-Write Capability
8 Row Access.Time/Cycle Time: M Page Mode Capabllity for
MB81416-10 100nsec taster access
max/200 min. l Output unlatched at cycle end
MB81416-12 120nsec .l Early Write or Output Enable
max/230 min. controls output buffer Im-
MB81416-15 150nsec pedance
max/260 min. B On Chip Address and Datain

latchies

M Standard 18-pin DIP

H Ali Inputs TTL Compatible, low
capacitive load

W Low Active Power (tpc = min)
MB81416-10 303mW (max.)
MB81416-12 275mW (max.)
MBB1416-15 248mW (max.)

All devices 25mW standby B Three-State TTL Compatible
W Single +5V =10% Power Qutputs
Supply W On-chip Substrate Bias
B CAS betore RAS Refresh Generator

B RAS Only Refrash
M Hidden CAS before RAS
Refresh

NOTE: The following IEEE Std. 8621980 Symbols are used In this data sheel: DQ = Data U/0, G = Oulput Enable

and W = Write Enable.
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MBB81416 Block Diagram and

Pin Contigurations - . , _
i ) e - CLOCK GEN. WRITE G| U - 18] vss
i Ho.t CLOCK =W
@2 QEN. DQyf 2 171 DQy
R . . CLOCK GEN. | ¥ Y
£ REF. | [ 10,1 0a,[3 18] 678
N CONTROL -
| . 7 c%ocn wla 5] oo,
13 ———
| prr W - e i
A I I R R % [¢] 1] &
BUFF. -
i Asl7 12] A,
B B RS [12)
| pepepp—— 1 Adl8] E“J
= DATA Vecl 9 E Ay
99 g —1 our -
4] s |t ar 3] BUFF.
85 s 1l STORAGE CELL T 0@y G Vgs DO,
28 = |1 ARAAY g
g | 2 1 18 17
-— Vec .
- Vs Do, |3 16 | CAS
Wit g 15]0%
RAS |5 vYoPpviEw 14]Ag
Ag |6 LCC-18CFO2 331a,
As |7 12| A,
8 9 10 11
As Voo A7 A3
Absolute Maximum Ratings
(See Note) Rating Symbol Value Unit
Voltage on any pin relative to Vgg Vin: Vout ~-1to +7 v
Voltage on Vg supply relative to Vgg Veo -1to +7 \
Ceramic ~55to +150 )
Storage Temperature = ———— T ————— *‘C
g Plastic 816 Z851t0 +125
Power Dissipation ) Py 1.0 w
Short Circult Output Current — 50 mA
NOTE: Permanent device damage may otcur if ABSOLUTE MAXIMUM RATINGS are F should be
to the as detailed in the of thls data shest. to rating condl-

tlons for extended periods may affect device reltability. This device contains clrcuitry to protect the inputs against damage due to
high static voltages or electric fialds. However, It I8 advised that normal precautions be taken to avold application of any voltaga

higher than maximum rated voltages fo this high.impedance clrcuit..

Capacitance

: (Ta=25°C) Parameter Symbol Typ Max Unit
i Inptjt Capacitance Ag~A;, Cing — 5 pF
' . Input Capacitance RAS, CAS, W, G Cinz - 8 pF
i Output Capacitance DQ, ~DQ Cp — 7 pF
R Recommerided Operating
Conditions Parameter Symbol  Min Typ Max Unit  Operating Temperature
{Referenced to Vgg) -
Supply Voltage Veo 45 6.0 55 v
pply Vollag Ves 0 0 0 v
Input High Voltage Viu 24 — 6.5 1 0°Cto +70°C
input Low Voltage, -
all inputs except 37 Vic 20 - 08 v
Input Low Voltage, DQ ~ V,p* -10 -~ 0.8 v
E *The device will withstand undershoots to the —2.0V level with a rpaxlmum pulse width the 20ns at the ~1.5V level.
FUJITSU
[
: 1-85
— : . R —

Downloaded from Elcodis.com Qlectronic components dj.s‘triputgr( L



http://elcodis.com/parts/5971368/MB81416.html

MB81416:10
MB81416-12
MBB1416.18

DC Charaoteristios
(Recommended operating

_ conditions unless otherwise Paramster _ — Symbol L Max Unit
noted.) OPERATING CURRENT* MB81416-10 55 -
Average power supply current MB81416-12 loct 50 mA
(RAS, CAS cycling; tpe = min) MB81416-156 45
: STANDBY CURRENT ] l 45 mA
H Power supply current (RAS = CAS = V) cc2 "
; REFRESH CURRENT1*" MB81416-10 38
1 Average power wer supply current MB81416-12 leca 35. mA
} (CAS = Vy,, BAS cycling; Jgg=min)  MB8141615 ‘ a2
§ PAGE MODE CURRENT MB81416-10 a8
¢ Average power supply current MB81416-12 lecs 35 mA
(RAS =V, CAS cycling; tpc = min) MB81416-15 32
! REFRESH CURRENT 2* MB81416-10 42
Average power supply current MB81416-12 locs 38 mA
(RAS cycling, CAS before RAS) MB81416-15 35
INPUT LEAKAGE CURRENT
fnput leakage current, any input
(0= Vjy=5.5V, Voo =55V, Vgg =0V, Iy ~10 10
all other pins not under test = 0V)
QUTPUT LEAKAGE CURRENT I -10 10 Py
(Data out is disabled, OV < Vo < 5. 5V) oL
OQUTPUT LEVELS
Output high voltage (g = —~5mA) Vou 24
Output low voltage (lg, = 4.2mA) Vo 0.4 \
Note*: I is dependent on output loading and cycle rates. Specmed valugs are obtained with the output open. Ig is
dependent on Input low voitage level V) p, Vj p> —0.5V.
1
1
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MBB81416-12

MB81416-185

. AC Characteristics
- {Recommended operating
conditions unless otherwise .
noted.)
t MBE1416-10 MB81416-12 MBB1416-15
Symbol
‘Parameter i Notes Alternate- *Standard Min  Max ~ Min  Max Min Max Unit
Time between Refresh frer TRVRV — 2 — 2 — 2 ms
Random Read/Wirite Cycle Time tre TRELREL 200 —_ 230 -— 260 — ns
Read-Write Cycle Time tawe TRELREL 290 - 330 — 375 — ns
Access Time fromAAS 4,(6) " thac TRELQV —_ 100 — 1 —_ 150 ns
Access Time from CAS ©)(6) - toac TCELQY — 50 -— 60 — 75 ns
Output Buffer Turn Off Delay torr TCEHQZ 0 30 0 B 0 40 ns
Transition Time tr T 3. 50 3 5 3 50 ns
RAS Precharge Time tap TREHREL 90 - 1000 —~  joo — ns
RAS Pulse Width VtHAS TRELREH 100 10000 120 10000 150 10000 ns
RAS Hold Time thsH TCELREH 50 — 60 — 75 ~ ns
CAS Precharge Time (Page Mode only) tep TCEHCEL 45 —_ 50 — 60 - ns
c(ﬁlsl s;gfgsag(ig::tn:age mode) torn TCEHCEL 407 - 4 - 8 - ns
CAS Pulse Width toas TCELCEH 80 10000 60 10000 75 10000 ns
CAS Hold Time . tosn TRELCEH 100 — 120 — 150 - ns
RAS to CAS Delay Time @0t TRELCEL. 20 50 20 60 25 75 ns
. . ‘CAS to RAS Set Up Time [ TCEHREL 20 — 25 — 30 — ns

Row Address Set.Up Time tasm TAVREL 0 — 0 —~ 0 —_ ns
Row Address Hold Time taan TRELAX 10 — 10 — 15 — ns
Column Address Set Up Time tasc TAVCEL 0 - 0 — 0 — ns
Column Address Hold Time [ TCELAX 15 — 15 — 20 — ns
Read Command Set Up Time thes TWHCEL 0 - 0 - 0 -~ ns
Read Command Hold Time 7 @ ‘e TREHWX 20— a -~ - ns
Fea Command Hold Time @ e TCEHWX 0 0o — o - ns
Write Command Set Up Time twes TWLCEL -5 — © -5 — -5 — ns
Write Command Hold Time t;vcu TCELWH 20 — 25 —_ 30 —_ ns
Wirite Command Pulse Width twp TWLWH 20 — 25 -~ 30 — ns
Write CommandtoRAS LeadTime ™ TWLREH 45 — 50 — &0 -~ ns
Write Command to TAS Lead Time [ TWLCEH 45 — 50 — 60 — ns
Data In Set Up Time tps TDVCEL 0 — 0 — 0 — ns
Data In Hold Time ton TCELDX 20 — 25 — 30 —_ ns
CAS toW Delay 8 towo TCELWL 85 — 100 — 120 — ns
RAS toW Delay ®)  thwo TRELWL 136 — 160 — 185 — nis
Access Time from G "~ toea TGLQV — 25 — B 40 ns
G to Data in Delay Time " toep TGHDV 30 — 35 — 40 — ns
G Hold Time Referenced to W. [ TWLGL 0 — 0 — 0 — ns
Output Buffer Turn Off Delay from G toez TGHQZ 0 30 0 35 0 40 ns
Page Mode Cycle Time tec TCELCEL 105 — 120 — 145 — ns
Page Mode Read-Write Cycle Time terwe TCEHCEH 180 — 205 — 240 — ns
Casset (%%"g‘; ::'%?g"gghesm tecs TCELREL 20— % - 3 - ns
1o PIAS (0AS betoe BAS fetiesh) o | TAELOEH. 0 - 3 - @ - s
RAS Precharge to CAS Active Time . tapc TREHCEL 20 — — 20 — ns
Refresh Counter Test RAS PulseWidth (10} tras TRELREH 280 — 325 — 390 - ns
Refresh Counter Test Cycle Time (10)  tgre TRELREL 380 —_ 435 — 500 — ns
G to RAS Inactive Setup Time toes TGLREH 0 - 0 - 0 - ns
Datain to CAS Delay Time (1)t TDXCEL [ — 0 — 0 — ns
DataIn to G Delay Time (1) tpro TDXGL 0 — 0 — 0 - ns
oAt eoparae T Seycle) torm TCEMCEL 25 — a0 — - ns ~
Notes: See noles on next page. “Thesé symbols are described in IEEE Std.662-1980: IEEE S Te gy [or Se di Memory.

FUJITSU
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AC Charaoteristics
(Continued)

Notes:

1. An Initial pause of 200u8 18 required after
power up, followed by any 8 cycles,
before proper operation Is achieved. If the in-
ternal refresh counter Is to be effective, a
minimum of 8 CAS-bafore-RAS Initialization
cycles Instead of 8 RAS cycles are required.

2. AC measurements assume ty = 5ns.

3. Vi (min.) and V. (max.) are reference levels
for measuring timing of input signals. Transl-
tion times are measured between Vi (min.)
and V. (max.).

4. trop Is specified as a reference polnt only. if
thep = trep (Max.) the specified maximum
value of tzac (max.) can be met. If taop > trep
(max.) then tpac Is Increased by the amount
that tgep exceeds tpop (Max.).

7

8.

8.

treo (Min) = tpay (Min) + 2t7 + tage (Min):
tT = dns. v

twes: tewp and tryp are nonerestrictive
operating paraimeters. They are included in
the data sheet as electrical characteristics on-
ty. If tyee = tywos (min.), the cycle is an early
write cycle and the data out pin will remain
open circult (high impedante) throughout the
entire cycle,

If towp = towp (MIn.) and-tewp = trwp (MIN.,
the cycle is a read-write cycle and data out
will contain data read from the selected cell. If
neither of the above.ssts of conditions Is
satisfled, the condition of the data out Is In-
determinate,

Either tgpy or troy must be satisfied for a read
cycle.

5. Assumes that tgcp = trep (Max.). 10. Refresh counter test cycle only.
6, Measured with a load equivalent to 2 TTL 11. Either tpzc or tpyo must be satisfied for all
loads and 100pF. cycles.
* Timing Diagrams . Read cf""
| . _
m : : e N —
. I i
H t—taco ~iash i tens
: e N\ 1w N
: i fasp | |tman tasc foan I | teen:
§ fot—
A z': AdBRESS SoonEss
- . iacs ) toes _Hn_m‘_‘_'m"
w Jw i
Vi 4
: tuac > torF
o z:_’: o HiaK2 ——4_ oafxcur — L e
Vou
DATA
o vor XXRRXKp——— XXX
5 v XXRKKXXXKXKRKKKIIA,.  AXKXXKKXKKRX
Write Cycle (Early Write)
@ = Don't Care
1 - He
s Vi e
o \ : 31 | —
teen — | trp—!
| —t8c0O teas | |e="cRs > )
v - .
A . f55Ess X X XXX XXXXOCROOOXXX
W Ym 56&5&?5&'«& twp “*ﬁcHKR 2 2222 X R >-< 2 R Ri R R X R Xy
v“ T T -
105 —f Jat—m fitton
Vi o
o v oatai__JXXOOOOOOOONNKD
DATA VM i :
(o y, Hanz [XX] oort car
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Timing Diagrams
(Continued) Write Cyole
(Output Enable Controlied)

.’“.I
: — Vi —— thas -
i o N \
IL . tegs - thp=—
- thep teas
CAS Vin ‘\
e than teen
| v AR [~ tago [~ —-1'cm
7 A H ROW coL.
# Vi ADD. | ADD.
i t [ —tow.—
:,". — Vi ‘“‘“! —_——l'HWL'—-l
p: v e tpze = -twp
3 tos~{r1-
3 pATA VM ’ o toi VAV
5 % V\/VV\/\/
3 8 Vi b————HIGH éc — vaup pata 1N BOOOOOOOOONN)
E% [ toat toeo
RAC
i paTa  VoH )
y oy, ——LHiGH.Z— { mﬁ% HiaHZ
N —tpz0—| togatP togz!
v ~toEH =]
.6 (]

Wi : RURXXXXXXKKXXXK

Note 1: Whan gy I8 satistied and G is fow (Detayed-Write Cycle), the data out will be “VALID™. But when cwp I8 not satistied, the data out will be
“INVALID",

Read-Write/Read-Modify-Write Cycle

—— tawe
— Vij ——— - —thas
RSy N
L. teps ) teR
v 41 =—trep toas -
— IH —
CAs
ViL —/ thaH \ // topn
tasn tasc{— -—l'cm
Vi
A W ROW CoL.
v ADD. | ADD.
= RWD WL =
Viu I tRCS |- fowo tawe
w
Vi . \r*w;':( .
v tpze— tos-=1H,_Tion
DATA "M N7 Do VALID
Ny XXX P——tian2- Torn DATA IN
i fcac
. *Vou tRaC :
DATA AL, '
©un Vou HIGH-Z- oo DATA HIGH-Z
L]
=—tpzo =~ togz = loEH~{
3 ViH

v - RXXXXXXXXXXXXXX

m Dan't Care

FUJITSU
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MB81416.10

MEst416.12
Mee1416-18
Timing
(Continued) Page Mode Read Cycle
t RAS h T — e
ViL 1
toRs) tpe tRSH o] RP
v — ‘——'csr: le-tep =
cas M 4 [+ cA,si; 7—
: : Vi —ftasq |t >\ V| tasc ;
H =~ toan
: . . taan—1
! A Viu Row A CoL. XXX O XXXXXXXX
; i ADD. ¥\ _ADD. \AD ; A NN
) RGH
, 'ncs-" [-— 'acu% r-"! trcs tRCH™ "'acs
ViL
tpzo toze
:a;u Vin XXXZ‘ HIGH-Z HIGHZ
viL f feac |, tozo | J
. pzO cAC
: 1 —J torF  H~
pATA  Vou HIGHZ AVALIDRLHIGHZ | £ VATD
toun . \DATA 2/ L DATA T T
oL topa-+ b fjloez - ] toea toez
. v torp | |toEa =ltoez
= H \VAVAVAVAVAVAVAVAVAY
¢ Vi A’A’A’A’A’A’A’A’A‘A’A’
Page Mode Write Cycle
. {G =Don’t Care)
tRas -
Vv,
v task tRp
s N ons |/7 '
Viu toa
A Vin
- Vi
v
. (% ;
Lh—u foH
DATA VH YALID VALID
N} vie DATA
DATA Vo HIGHZ——it
om. oL
m Don't Care
FUWITSU : : -
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Timing Diagrams
{Continued)

Page Mode Read-Write Cyocle

RAS
CAS
A
w
DATA .
(IN)
DATA
(oum
G
RAS Only Refresh Cycle
NOTE: CAS =V|y: A;, W, G = Don't Care
tre
) Vin tRAs =
_—_—
RES / \_
L oy - twp
Vi —] lasr
vvvvvvvw ROW \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
& .oV ""A’A"’A’A.'. ADDRESS .A‘A’A‘A’A’A’A’A’A‘A’A’A‘A’A’AA’A AA
v .
pa vou HIGH-Z
oL
CAS:.Before-RAS Refresh Cycle
NOTE: A, W, G = Don't Care
- .r\\- = Ml
t——tRp ——>|
Vi - tRAS —i—p
L . N ~
IL
topn trcs trcH trec
— Vv -
&8 LXK
Vie
Vou
pa . HIGH-Z
Vor -
m Don't Care
PUJITSU
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Timing Diagrams
(Continued)

Hidden Refresh Cycle

A

1 ~ >
Vi 1RAS memetn i DU S—
AAsS
w o i s\
|
l<—|ncn-><,—|run—> . b
v l— fcu—»y_
&As
ViL lasn Yaan i
| tasc |.tean
v, oy - i
A M ROW . ¢ COLUMN
Ve ADDRESS J ADDRESS
tacs l
|-t L/
R~ S =
]
Vi 3 .
1
Vou D¥vy LoFF—b=| I
A
DATA Vi
oM ve, HIGHZ - VALID DATA OUT —
= Vin < toea toez
& .
Vi ~ toze |IF toeo

Vi toz0
DATA
o XXXXX)

CAS-Before-RAS Refresh Counter Test Cycle

_ v f RTC ]
ms M

Vio 8 ~ tas

v I———!m f—tepa~~] toas—
o v‘“ tres N
b tasc| [tean

Vin
A COL.

e ADD, Lors

tacs) Ltre "_r RAH
 wowan 1 KXERXEKRREKXA RXXX

Vi < -
SRR A v avavaaaravavs i
g‘:)‘m e XX XXX KX XXXXX iz

[~ teac = “H-tore
© DATA  Vou
(READ) HIGH:Z VALID DATA
(oun  You loea "
= Vin tors g7 | =]
@ EAD) w )
t— towL —
',“|)|_ L tewp!t——=d W:nm.
= Vin ety
N teac! [

DATA Vi
(WRITE) OH HIGH-2

oun - Vo toze | tos

DATA Vi
e T RXXXXXXXR?

a'(wnnn XXX XKL IRIKIR)

XX s

Note 1: When toyp Is satisfied and G Is Low (Dalayed -Write 0yc|e), the data out will be “VALID", But when
towp I8 not satistied, the data out will be “INVALID*.

. FUJITSU
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Address Inputs

A total of 14 binary Input ad-
dress bits are needed to decode
any one of 16,384 nibble wide
words from the MB81416’s
65,536 memory cells, Ad-
dressing a Random 4-bit word
is initiated by establishing 8
row address bits on the ad-
dress Input pins, (Ay through
A;), and after they are stable,
latching these address bits with
the falling edge of the Row Ad-
dress Strobe (RAS). Then 6 col-
umn address bits are establish-
ed on the address input pins A,
through A, After the addresses
are stable, they are latched with
the falling edge of the Column
Address Strobe (CAS). Address
timing Is made non-critical by
the MB81416's “gated CAS” cir-
cuitry which automatically in-
hibits CAS until the Row Ad-
dress Hold time {tgap) has been
satisfied and the address in-
puts have changed from row to
column addresses.

Data Input/Output

The MB81416 has 4 common
lf0 pins (DQ;, BQ,, DQ;, and
DQ,). Read or write modes are
selected with the write enable
pin (W). An output enable pin
(G) controls the state.of the out-
put buffers making delayed
write and read-modify-write
cycles possible. The DQ pins
provide TTL compatible inputs
and three-state TTL compatible
outputs with a fan-out of two
standard TTL loads. Data-out
Ihazs the same polarity as data-
n.

Write Enable

The read mode or write modes
are determined by the state of
the write enable pin (W). A logic
high on W selects the read
mode and a logic low on W
selects the write mode. When
W is high (read mode), the data
inputs are disabled. If W goes’
low and satisfies the write com-
mand set-up time (tycs) before
CAS goes low, the data outputs
will remain in the high-
impedance state for the dura-
tion of the cycle. This allows a
write cycle-to occur regardiess

*Note: CAS Before RAS refresh avallable on request.

of the state.of the output
enable (G).

Output Enable

The output buffers are controll-
ed by both CAS and output
enable (G). if either CAS or G
are high.the output buffers are
In the high impedance state.
During a read or read-modify-
write cycle if both CAS and G
are low, the output buffers are
enabled. During an early write
cycle G has no effect on the
output buffers.

Data inputs

Data may be written into the
MB81416 during a write or read-
modify-write cycle. The last fall-
ing edge of or W, strobes
the data into the 4 on-chip data
latches. In an early-write cycle,
W is brought low prior to CAS,
and the data Is strobed In by
CAS with both the set-up time
(tos) and hold time (to,,) refer-
enced to the falling edge of
CAS. The outputs are in the
high impedance state
regardless of G's state. Ina
delayed write or a read-modIfy-
write %ﬂle, W is brought low
after CAS, data Is strobed-in by
W, and set-up and hold times
are referenced to W, To avold
buss contention on IO pins, it
is necessary during a delayed

write or a read-modify-write cy-

cle for G to be high prior to
data input so that the output
buffers are in the high imped-
ance state when data is baing
written.

Data Outputs

Data can be read from the
MB81416 with elther aread or a
read-modify-write cycle. These
cycles begin with the outputs in
the high impedance state. The
outputs contain active, valld _
data only after both CAS and G
have been brought fow and
have satisfied the minimum ac-
cass time from RAS (taao) and
the minimum access time from
the output enable toep. Outputs
contain valld data as long as
both CAS and-G are held low.
They return to the high im-
pedance state when either CAS
or G go high.

RAS-Only Refresh

The MB81418's dynamic
memory cells may be refreshed
by performing any memory cy-
cle at each-of the 128 row ad-
dresses (A, through Ay) at feast
every 2 millissconds. When a
row is accessed all bits in the
row are refreshed. During
refresh, A; (Pin 10) Is not used
and elther V,,; or V;, may be ap-
plied to this pin.

RAS-only Refresh is a simplified
cycle that consists of strobing
a row address with RAS while
CAS remains high. During a
RAS-only Refresh cycle, is
high and the output buffers are
in the high impedance state.
Strobing each of the 128 row
addresses (Aq through Ag) with
RAS will refresh all 65,536
memory cells in the MB81416.
RAS-only Refresh results In a
substantial reduction in power
dissipation compared to a full
RASI/CAS memory cycle.

CAS Before RAS Refresh*

CAS before RAS refresh is an
on-chip refresh capability that
eliminates the need for external
refresh addresses. |f CAS is
held low for the specified set-up
time (tzcg) before goes
low, the on-chlp refresh control
clock generators and refresh
address counter are enabled.
An internal refresh operation
automatically occurs and the
refresh address counter is inter-
nally incremented In_prepara-
tion for the next CAS before
RAS refresh operation.

Hidden CAS Before RAS
Refresh

A hidden refresh cycle may be
performed while maintaining
the latest valld data at the out-
put by extending the CAS ac-
tive time and cycling RAS. The
refresh row address Is provided
by the on-chip refresh address
counter. This eliminates the
need for the external row ad-
dress that is required by
DRAMSs that do not have CAS
before RAS refresh capability.
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MB81416-10
MB81416-12
MB81416-18

Description,

(Continued)

Typical Characterlstics

CAS Before RAS Relresh
Counter Test Cycle

A speclal timing sequence us-
ing-the CAS before

Refresh Gounter Test Cycle pro-
vides a convenient way to verify
the functionality of the CAS
before RAS refresh circuitry.
The cycle begins with a CAS |
before RAS operation. Then
CAS Is cycled "*high” and.then
“low”, This enables a read,
write, or read-modify-write
operation to occur. Four
memory cells are accessed with
the locatlon defined as follows!

Row Address —

Bits A, through Ag are sup-
plied by the on-chip refresh
counter, Bit A; is.set low Inter-
nally.

Column Address —
Bits A through Ag are
strobed-in by the faliing edge of
AS as In a normal memory cy-
cle.

Suggested CAS Before RAS
Refresh Counter Test Procedure

The CAS before RAS Refresh
Counter Test Cycle timing is us-
ed In each of the following
steps:

1. Initlalized the Internal refresh

counter by performing 8
cycles.

2, Write a test pattern of
“lows” into each set of 4
memory cells at a single col-
umn address and 128 row
addresses. (The row ad-
dresses are supplied by the
on-chip refresh counter.)
Using read-modify-write
cycles, read the “lows" writ-
tén during step 2 and write
“highs" Into the same
memory locations. Perform
this step 128 times so that
“highs" are written into the
128 sets of 4 memory cells.
4. Read the highs written dur-
Ing step 3.
5. Compliment the test pattern
and repeat steps 2, 3, and 4.

3

Page Mode

Page mode memory cycles pro-
vide faster access and lower
power diss[pation than normal
memory cycles. in page mode,
it Is possible to read, write, or
read-modify-write, As long as
the applicable timing. re-
quirements are observed, It is
possible to mix these cycles in

' any order. A page mode cycle
- begins with a normal cycle.

While RAS is kept low to main-
taln the row address, CAS Is
cycled to strobe in additional
column addresses. This
eliminates the time required to
setup and strobe sequential
row addresses for the same
page. Up to 64 nibble wide
words may be accessed with
the same row address.

Curves
CURRENT WAVEFORM (Voo = 5.5V, Ta = 25C)
RASICAS CYCLE LONG AS/CAS CYCLE  RASONLY REFRESH GYCLE PAGE MODE CYCLE CASBEFORE.FAS REFRESH CYCLE
AAS I i r /
CAS b=t I 7 1 71 7
WE v
6! Y
4
E 120 : 1
8 sl | _ ] T
“ M- e tHH H
J 'b AV 1Y X i - -ry i) i T
50ne/Division
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Typical Characteristics -
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Typlical Characteristics

Curves
(Continued)
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Typical Characteristics
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) Typlcal Characteristics
Curves
(Continued)
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MB81416-10
MBB81416-12
MB81416-18

Dimensions in inches 18.Lead Cerdlp
(millimeters) Dual In-Line Package
DIP-18C.CO1 .
R.025(0.64)
REF

.285(7.24) .305(7.75)

P
302(767) 325(8.20} T

T T T O T o7 T
.882(22.40}
.812{23.16)

e '-—.NGUAZIIMAX

I .200({5.08)MAX

12013.08)
.150(3.61)
.030(2.29) 032(0.81)
102,79} TYP | | o20lo51}
05011.27)
'800(20.321REF
- 04201.07) I 013(0.33}
.062{1.58} 023(0.58]

18-Lead Plastic
Dual In-Line Package

DIP-18P-M0O1 . /L
0°~15°
]

g T o s Y s O e O o

1240(6.10} .290(7.37}

IND.EX\ ,260(6.60} .310(7.87]

~O

N0 S N O g N

866(22.00)
.8g8(22.81)

,008{0.20)
.014(0.36}

emef f=—.050{1.27IMAX

_
E 7__L .187(5.00IMAX

1B{3.00IMIN
.100(2.54} .047(1.19) .01500.38) 020(0.511MIN
TYP 06211.571 023(0.58)
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MB81416-10
MB81416-12
MBB1416-18

Package Dimensions
(Continued)

Dimensions in inches
(miltimeters)

18-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-18C-F02)

*PIN NO.1 INDE R.012{0.30)TYP 41250280
: {4 PLCS) .
i _— — ; . - -
d ’ 0825(2,10)
A25(338) TYP
— I D l | [¢
T  R.oosio.20TYP P [
42001067 (8 PLCS) - PIN NO. 1 INDEX 260(6.501
430588 = b 1 [ 200{5,08)
' = i b1 (I l
— 4
02610631 § -
TYP 060(1.27)
- VP
. - L \_a A
- osott2h] | 0450114}
280(7.41) e - TP
295(749) -100{2.54IMAX 0676(1.71)
150(3.810TVP TYP
e ]
186(4.85)TYP
*Shaps of Pin 1 index: Subject to change without notice
-
1101
A
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