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FCF61 C65(ULL)
I Kx8 Fast CMOS low-powerstatic
RAM for extended temperature rcnge

GENERAL DESCRIPTION

The FCF61C65(ULL) is a 65536-bit,
fast, low-power, static random
access memory organized as 8192
words of 8 bits each.

The chip enable inputs eE1 and CE2
are available for memory expansion
and to controlthe lower-power/
standby mode.

The device operates from a 5 V
power supply and has an access time
of 85 ns.

The FGF61 C65(IJLL) is ideaily suited
for memory applications for the
extended temperature range of -40
to +85"C where fast access time, low
power and ease of use are required.

The FCF61C65(IJLL) is a fuil CMOS
device using a 6 transistor memory
cell.

The lC is fabricated in a CMOS
double-metal single-poly process
using ion-implanted silicon gate
technology.
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FEATURES

o Operating supply voltage
5Y + 10o/o

o Inputs and outputs ESD protected
o Automatic power-down after a

completed read access
o Access time: 85 ns
. Low current consumption:

active
standby CfTL)

60 mA ma(.
3 mA max.

standby (CMOS) 200 pA mEu.
(L-version)

standby (CMOS) 4 pA max.
(LL-version)

. Suitable for battery back-up
operation : (FCF61 C65[-/LL onty)
data retention voltage 2 V min.
data retention current 100 pA max.

(L-version)
data retention current 4 pA ma,r.

(LL-version)
o Latched data outputs giving stable

data between consecutive
accesses

o Easy memory expansion
. Common data l/O interface
. All input and outputsTTL and

CMOS compatible
o All inputs have a Schmitt trigger

switching action
. Three-state outputs
. Operating temperature -40 .C to

+85 oC
ORDERING AND PACKAGE INFORMATION

EXTENDED
TYPE NUMBER

PACKAGE
PINS PIN POS]TION MATERIAL CODE

FCF61C65
(uLL)€sT 28 SOXL (330 mil) plastic soT21 3
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Phi l ips Components Product specification

I K x 8 Fast CMOS low-power static RAM for
extended temperature range FCF61C65(ULL)
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Fig.1 Block diagram. LJ
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I K x I Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

TRUTH TABLE

eEt cE2 OE WE MODE loo r/o PtN REF. CYCLE
H X X X not selected lsB' HIGH Z
X L X X not selected lsBt HIGH Z
L H L H read lo/loor. D OUT read
L H H L write loo D I N write
L H L L write loo D I N write
L H H H ready-read lodloor. HIGH Z

. Including ULL versions if input levels are CMOS.

PINNING

SYMBOL PIN DESCRIPTION
n.c. 1 not connected
412 2 address input
A7 to A0 3  t o 1 0 address inputs
l/O 1 to l/O 3 1 1  t o  1 3 data inputs/outputs
vss 1 4 ground
V O 4 t o l l O B 1 5  t o  1 9 data inputVoutputs
CET 20 chip enable 1
410 21 address input
OE 22 output enable
A1 1, A9, A8 23 to25 address inputs
cEz 26 chip enable 2
WE 27 write enable
Voo 28 +5 V supply

vDo

WE

cE2

A8

A9

A t 1

6-

4 1 0

ce r

r/o 8

t lo 7

r/o 6

r/o s

t lo 1

7226567

Fig.2 Pinning diagram.
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I K x 8 Fast CMOS low-power static RAM for FCF61C65(ULL)extended temperature range

DECOUPLING ARRANGEMENIS

The FCF61 C65(ULU is an addFss activat€d circuit. When an address change occurs, the op€ration is executed by an
internal pulse generatod from the Addrsss Transltion Detector (ATD), The cunent peak iollorwing and address or chip
enable change may cause nois€ on the supply lines. This noise can be elhinated by conneain! a 100 nF capacitor with
good high frequency characteristics as clo€e as po€sible to the memory betweon VsD and Vss.

LIMITING VALUES

In accordance with the Absolute Maximum System (lEC 134)

Not

Perman€nt daric€ damage may occur it ABSOLUTE MA)(IMUM MTINGS at€ er(ce€ded. Functional oporation should
be restricted to oP€ration under the corditlons sp€clfi€d in the DC and timing characteristics. Exposure to higher than
the rat€d voltages for ext6nded periods of time could stbct dqrice reliability.

HANDUl{G

lnput and outputs are protscled against el€ctro static discharge in nonnal handling, ho$€\ro[ to bo totally sate it is
desirabl€ to take normal pr€cauibns appropriet€ to handling MOS daric68.

REOOlmtEl{DED OpERAnOil OOl{DtTtOl{S

Tqtnb = -40 to +85 oC

SYMBOL PARAMETER MIN. MAx" UNlT
Voo supply voltage 4.5 5.5 V
Vrx input voltage HIGH 2.2 Vpp+0.5 V
V11. input voltage LOW -0.5' 0.8 V

' VtL = -1.5 V for a maximum pulse width of 50 ns.

\.,

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vr

Vt

voltage range on any pin with respect
to Vss DC inputs

mEu. pulse width = 50 ns
-0.5
-1 .5

+7.0
+7.0

V
V

Tamb operating ambient temperature 40 +85 oc
Tuias temperature range with bias -40 +85 oc
Tsto storage temperature range -55 +125 oc
Ptot total power dissipation 1 W

Argust 1990
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8 K x 8 Fast CMOS low-power static RAM for FCF61C65(ULL)
extended temperature range

DC CHARACTERISTICS

Voo = SVl l0%;Tamo = -40 to +85 "C. Typicalreadings taken at VoD = 5 V; Tarnb = 25'C. Allvoltages are reterenced to
vss (0 V) unless otherwise specifi€d. DC characteristiG are valid aft€r thermal €quilibrium has be€n established.

Notes to the DC characteristics

1 . loo S 55 mA at a rycle time of 100 ns and S 50 mA at a cycle time of 120 ns.

2. CMOS = GMOSH: Voo -O.zV< level SVoo + 0.2 Vor
CMOSL: -0.2 V S level < +0.2 V.

3. At Tamb = 70 oC: lsaL/loou < 100 pA max. and
lseuL/looLr- < 1 ttA mex.

CAPACITANCES

f = 1 MH4 Tamu = 25 "C (parameters in this table are sampled and not 100% tested).

SYMBOL PARAMETER CONDITIONS MIN. wP. MA)(. UNIT

lu input leakage cunent Vr= Vss to Voo -2 2 FA

lro output leakage current eE1 or OE = Vrx or CE2 = VrU
Vr/o = Vss to Voo

-2 2 UA

loo average operating current cycle time 85 ns; 100o/o duty
factor; note 1
l v o = 0 m A

35 60 mA

loor

lool
loou

DC operating current

FCF61G65L only
FCF61C65LL only

W E = V r n ;  l y O = 0 m A ; f = 0 H z

WE=CMOSH;Vr=CMOS;
notes 2 and 3

3

2
0.05

1 0

200
4

mA

pA
pA

lse

lseL
lssLr-

standby current

FCF61G65L only
FCF61C65LL only

CE1 = Vrx or CE2 = Vru

eEl = Cf\rOSH ard CE2 = CMOS
or CEZ = CMOSL; notes 2 and 3

1 . 5

2
0.05

3.0

200
4

mA

pA
pA

vou
Vol
Von
Vox

output voltage LOW
output voltage LOW
output voltage HIGH
output voltage HIGH

l o r = 4 m A
loL = 20 uA
loH = -1 mA
lox = -20 ttA

i.o
Vooro.2

0.4

i"
V
V
V
V

SYMBOL PARAMETER CONDITIONS MA)C UNIT

Cr
Ct

input capacitance
eE1, 3E2,WE, OE
allother inputs

V t = 0 V
V ; = 0 V

I
7

pF
pF

cyo inpuVoutput capacitance V v o = 0 V I pF
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8 K x 8 Fast CMOS low-power static RAM for
extended temperature range FCF61C65(ULL)

TIMING CHARACTERISTICS

VDD=5Vt10o/o;Tamb=*40to+85"C; inputs levels=0.4to2.4V, inputr iseandfa l l t imes=5ns;  inputandoutput
timing reference levels ='1.5 V and output loading as in Figure 3; unless othennise specified.

Output load

(1) Cr- = 5 pF fort612, tcHz, tvwtz, totz, torz and tgry,

Fig.3 Output load.

August 1990

SYMBOL PARAMETER CONDITIONS MIN. MA)( UNIT
Read cycle
tnc read cycle time 85 ns
taa address access time 85 ns
tnce chip enable access time 85 ns
toe output enable access time 40 NS
tcu chip enable to output LOW Z note 6 5 ns
tou output enable to output LOW Z note 6 5 NS
tcnz chip disable to output HIGH Z note 6 35 ns
torz output disable to output HIGH Z note 6 35 ns
tos output hold time 1 0 ns
Write cycle
twc write cycle time 85 ns
tcw chip enable to end of write note 11 70 ns
tnw address valid to end of write 70 ns
t6 address set-uptime 0 ns
twp write pulse width note 9 40 ns
twn write recoverytime note 10 5 ns
twxz write enable to output HIGH Z note 16 35 ns
tow data to write time overlap 35 ns
tox data hold from writetime 5 ns
tow end of write to output LOW Z note 16 5 ns
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I K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

REAO CYCLE 1  (see nores  1 ,  2 ,  4 .  5  and 8)

adclress input

t lo

READ CYCLE 2  (see no tes  1 ,  3 ,  4 ,  5 ,  6 .  7  and 8)

READ CYCLE 3  (soo no tos  1 ,4 ,6 .7  and E)

adclress input

oE

dEr

cE2

tlo

tctz

tcLz

Fig.4 Read cycle timing.
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8 K x 8 Fast CMOS low-power static RAM for
extended temperature range FCF61C65(ULL)

WRITE OYCLE 1 - WRTTE ENABLE CONTROLLED (see nores 9 and tO)

aOdress input

Ce l

ce2

WE

OE

dala output

drt! anput

WRITE CYCLE 2 - CHtp ENABLE CONTROLLED (3cr norcs 9. t0 rnd t2)

addrcss inpul

dEr

cE2

WE

drt! output

drtr input

7228215

Fig.S Write cycle timing.

August 1990
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8 K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

Notes to tho tlming characteristica

B€sd cycl€ (see Fig.4)

1. WE is HIGH tor read qrcte.
2. Device is continuously selected, CE1 is LOW and CE2 is H|GH.
3. AddrBss is valid prior to or coincident with CEI LOW or CE2 HIGH transition.
4. WhenCEI is LOW and CE2 HtcH, the addr€ss inputs may not be ftoating.
5. OE is Lov\,.
6. c1 = 5 pP 161 1"12, tcHz, to|'z, output transition measured at t 2oo mv trom preceding steady stat€. These

parameters are sampled and not 10096 tested.
7. tctz and tAcE are measured trom the last CE1 going LOW or CE2 going HtcH. tcHz is measured from the fi6t of CEI

going HlcH or CE2 going LOV\r.
8. lf D OUT in two consecutivB read clplss is the same, D OUT emains stable.

mlte cycl€ (see Fig.s)

9. A write occurs during an o\rerlap ot LOW eE1 , a HIGH CEZ and a LOW WE.
10. twR is rneasured from the earlier of CE2 going to LOW or CEl or WE going H|GH at the €nd of a write c)rcle.
1 1 . lf the CEI /CE2 transition occurs simuttaneously to or after th€ WE LOvv transltion the outputs remain in a high

imp€danc€ state.
12. OE is continuously LOW.
1 3- D OUT is in the same phas€ as the write data of this write clrcle.
14- D OUT is the read data of the next addr€ss.
15. lf CEI is LOW (CE2 is HIGH) and UO pins are in th€ output state during this p€riod then input data signals ot

opposite phase to the ouFuts must not be applied.
1 6. C1 = 5 pf for 1rys2 and tou/, measurcd at * 200 mV trorn stoady state. Th€sa parameters are sampl€d and not 1 OO%

tested.

Augurst 1990
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I K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL) I

DATA RETENTION CHARACTERISTICS FOR LOW POWER/STANDSY MODE

(FCF61C65LLL only)
Tamb = -40 to +85 oC; 196-,111 m€?sur€ments are valid after thermal equilibrium has been established.

Notes to the data retention characteristics

1. CMOS = CMOSH: VoR -O.zV< level SVon + 0.2Vor
CMOSL: -0.2 V < level < +0.2 V.

2. AtTamb = 70 oC: lonl S 50 pA and les1.1_ S 1 pA.

3. tnC = r€od cycle time.

SYMBOL PARAMETER CONDITIONS MIN. wP. MA)( UNIT
Supply
Von supply voltage for data retention cE1 =CMOSH orCE2=CMOSL

with other Vl = GMOS; note 1
2.0 5.5 V

loRl
loRu-

supply current during data
retention

FCF61G65L only
FCF61C65LL only

V o R = 3 V ;
CE2 = CMOSL; other Vr = CMOS or
eE1 = CMOSH; other Vr = CMOS
note 2
note 2

2
0.05

100
4

FA
pA

Timing
tcon chip disable to data retention

time
0 NS

ts recovery time to fully active note 3 tnc NS

LOW POWER/STANOBY
DATA RETENTION MODE

4.5 V

tcDR

2.2V

V g g ) 2 V

VOn -  0.2V <CEl (  VOn + 0.2V

Fig.6 Data retention waveform (CE1 controlled).

LOW POWER/STANDEY

DATA RETENTION MOOE

Vgp > 2.0 V

- 0 . 2 v < c E 2 < 0 . 2 v

,zEt 7tE.2

Fig.7 Data retention waveform (CE2 controlled).
\.,
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I K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

PACKAGE OUTLINE

Dimensioru in mm

o
@

NSA'fr

Positiond aocuracy.

Maximum Material Condition.

Fig.8 28-lead mini-pack; plastic (SO28XL; SOT213); conforms to tEG121E and JEDEC MO-0S9 AD.

I' -  r
I
I
I

I

I
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8 K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

SOLDERING PLASTIC MINI.
PACKS

By hand-held soldering iron or
pulse-heated solder tool
Fix the component by first soldering
two, diagonally opposite, end leads.
Apply the heating tool to the flat part
of the lead only. Contact time must
be limited to 10 seconds at up to
300 oC. When using proper tools, all
other leads can be soldered in one
operation within 2 to 5 seconds at
between 270 and 320 oC. (pulse-
heated soldering is not recom-
mended for SO packages).

For pulse-heated solder tool
(resistance) soldering of VSO
packages, solder is applied to the
substrate by dipping or by an extra
thick tin/lead plating before package
placement.

By wave
During placement and before
soldering, the component must be
fixed with a droplet of adhesive.
After curing the adhesive, the
component can be soldered. The
adhesive can be applied by screen
printing, pin transfer or syringe
dispensing.

Maximum permissible solder
temperature is 260 oC, and maxi-
mum duration of package immer-
sion in solder bath is 10 seconds, if
allowed to coolto less than 150 oC
within 6 seconds. Typical dwell time
is 4 seconds at 250 oC.

By solder paste reflow
Reflow soldering requires the solder
paste (a suspension of fine solder
particles, flux and binding agent) to
be applied to the substrate by
screen printing, stencilling or
pressure-syringe dispensing before
device placement.

Several techniques exist for
reflowing, for example, thermal
conduction by heated belt, infrared,
and vapour-phase reflow. Dwell
times vary between 50 and 300
seconds according to method.
Typical reflow temperatures range
from 215 to 250 oC.

Pre-heating is necessary to dry the
paste and evaporate the binding
agent.

Pre-heating duration: 45 minutes at
45 0C.

Repairing soldered joints
The same precautions and limits
appfy as in (1) above.

Augnst 1990 12
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8 K x 8 Fast CMOS low-power static RAM for FCF61C6S(ULL)extended temperature range

ORDERING INFORMATION

TYPE I{UUBER DESIGNANONS

FC - lamily irJentification (SRAM)

B - standard tomperatur€ range:0 to 70 qC

F - itdustrral temp€reture range: - rO to + 85 t

pen nu|lter

standby curre.nt / (bta r€tentbn qrrent cetagori€s
(opttons: mt used, L, LL and lollowed by -)

&Bss tirne indacator

pad€ge co<b: P - plastic DIL (600 mit);
T. ptsstic rnini - pack SOG (3if0,r,iD

DIFFUSION NUilBER AND
ENVETOPE TECHNOLOGY CODE

PRODUCTIOil INFORilANOil

byoul number

space

data code

tsctory itentifbatbn

r - - - T -  T -  T  - 7 - T -  
T - T - T  - T - T  - r - r - r

I X t X t X  t X r X r X r X  i X i X  i X i X i X  r X r
L - J - - I - I - r - A  _ r _ _ J - _ J . _  J - _ J -  J - _ J _ J

i{r.r{{iiriiiil
r : T :  T - T - T  - T - T  - T -  

T - T - T - T - T - - lt X t X l X r X t X l X r X t X i X i  i  r  I  I
L- r_ I_ . t_  f  _ - t  _  I_  r_  r_ t_  t_ l -  _ !_J

August 1990 13
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8 K x 8 Fast CMOS low-power static RAM for
extended temperature range

FCF61C65(ULL)

DEFINITIONS

Data sheet status

Objective specif ication This data sheet contains target or goal specifications for product development.
Prel i minary specif ication This data sheet contains preliminary data: supplementary data may be published later.
Product specification This data sheet contains final product specifications.
Limiting valuss

Limiting values.given are in accordan@ with th€ Absolute Maximum Rating System (lEC 134). Stress above one
or more of the limiting valuss may cause p€rmanent damage to the devicel These are stress iatings only and
operation ot lhe devic€ at these or al any other conditions ebove those given in th€ Characteristid sections ot this
sp€cilication is not impli€d. Exposure to limiting values tor exlsnded periods may atfect device r€liabitity.
@ Phlllps Erport B.V. 1990

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written *nr"ril|tnf
copyright owner.

The intormalion pr€sented in this document doos not lorm part of any quotation or conlract, is believed to be
accurate and reliable and mal be changed_without notice. No liability will be acc€pted by lhe pubtisher for any
consequ€nce of its us€. Publication thereof do€s not @nvey nor imply any licens6 undei patdnt- or other indJstrial
or intelleclual property rights.

Printed in The Netherlands 9397 277 60011
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