TC5518CP-15/CPL-15/CP-20/CPL-20
TC5518CF-15/CFL-15/CF-20/CFL-20

2,048 WORD X 8 BIT CMOS STATIC RAM

DESCRIPTION

The TC6518CP/CF is a 16384-bit high speed and
low power sully static random access memcry orga-
nized as 2048 words by a 8 bits using CMOS tech-
nology, and operates from a single 5V suppl

The TC5518CP/CF has two chip enable inputs, CET

and CE2, which are used for device selection and
can be used in order to achieve minimum standby
current mode easily for battery back up. Also the
high speed and low power characteristics which
maximum access time is 150ns, 200ns and maxi-
murn operating current is 5BmA/NMHz are achieved.

FEATURES

® Low Power Dissipation
5mA/MHz (MAX.) Operating
0.2u4AMAX.) at Ta=25C Standby
1.0uAMAX.) at Ta=60°C Standby

® 5V Single Power Supply
® Low Voltage Operation : Vpp=23V
tcot, 2=1us(MAX.) Ta=60°C
® Wide Temperature Operation
Ta=—40~856°C
® Fully Static Operation
® Data Retention Voltage : 2.0V ~5.5V
® Two Chip Enables (CE1, CE2)
Simple Memory Expansion and Battery Back Up

PIN. CONNECTION - (TOP VIEW)

A7 1 Vbp
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25 3 A9
A4 O 4 R, W
A s cinl
Az Qs AlQ
Alglv 18 ATH
a0 g 708
1,019 16 107
1,702 ] 10 101,06
Losgu 14 [ 105
4ND O 1% 131,04
PIN NAMES
Ac~Ato Address Inputs
R/W Read/Write Control Input
CEr, CE2 Chip Enable Inputs
1/0,~1/04 Data Input/Output
Voo Power {+5V)
GND Ground

Thus the TC5518CP/CF is most suitable for use in
low power applications where battery operation or
battery back up fcr nonvolatility are required.
Furthermore the TCB5518CPL/CFL guaranteed a
standby current epual to or less than 1A at 60°C
ambient temperature available. And the TC5518CP/
CPL is pin compatible with 2716 type EPROM . This
means that the TC5518CP/CPL and EPROM can be
interchanged in the same socket, and the flexibility in
the definition of the quantity of RAM versus EPROM
allows the wide application in microcomputer system.

® Access Time

— TCB518CP-15/CPL-15 | TCB518CP-20/CPL-20
T~ | TCB518CF-15/CFL-15 | TC5518CF-20/CFL-20
‘T\i‘;ﬂ;‘f&i\xﬁccess “150ns 200ns
(C,\E;XA)CC%S fime 150ns 200ns
(C,\%XA)CCESS fime 150ns 200ns

® Directly TTL Compatible: All Inputs and Outputs
® 24 Pin Standard Plastic Package : TC5518CP
® 24 Pin Flat Package : TCbhb18CF

ClwJCK
QINERATOK

PRUCHARG
CLlKCULT

S

. I

Ad ; 1

Ab 4. H ] MEM KY CHLLL ]

A8 Bl fs g — 1

A7 B 3= ARBAY — 3 HL

A" oY B —

A9 gall= 3 128 x 128 i
A10 = = —]
1,01 TNe T T ™

e SKNSHK AMP.AND
Seb CULUMN DECODMR
) [ — :E«o o ——
— aZE COLUMN ADDRIGS
00 At
L08 i [ BUFFhR

¢ I 7377

A Al AR A3




MODE CE: CEr R/W Ao~Aro 1/01~1/0s POWER
| Read L L H Stable Data Out Ibbo
| Write L L L Stable Data In loco
* * Standby 1 * H * * High Impedance lops
* % Standby 2 H * * * High Impedance lops |
Note: % : HorlL %% : Data Retention Mode
SYMBOL ITEM RATING
Voo Power Supply Voltage ~0.3~7.0V
ViN Input Voltage —0.3V~Vvon+0.3V
" Vio Input/Output Voitage —0.3V~Vpp+0.3V
- Po Power Dissipation{Ta=85"C) 0.8W(0.4bW)*
Tsro Storage Temperature: —=b5°C~150C )
Topr Operating Temperature —40°C~8b°C
TsoLoER Soldering Temperature-Time 260°C-10sec.
*Plastic FP=0.45W
'"RECOMMENDED D. C. OPERA’ Ta=—40~85°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.6 \
- Vin Input High Voltage 2.2 - Voo +0.3 \
Vie Input Low Voitage ~-0.3 -— 0.8 \ |
VoH Data Retention Voltage 2.0 — 5.5 vV j

D. C. CHARACTERISTICS

- {Ta=

—40~85C, Voo=5V+10%)

TC5518CP-15 | TC5518CP-20
SYMBOL PARAMETER CONDITIONS CF-15 CF-20 | UNIT
MIN. | MAX. | MIN. | MAX.
lie Input Leakage Current 0<Vins Voo — +1.0 — +1.0 uA
lLo 1/0O Leakage Current CEz =Vin, OVEVi,0<Vob — +5.0 +5.0 | uA
“low Output High Current Vor=2.4V —10| — =10 = mA |
. Output Low Current VoL=0.4V 2.0 - 2.0 — mA
loos1 i TE:=2.2V or CE1 =2 2V - 3.0 - 3.0 | mA
CE2 =Vop TC5618CPL/ |Ta=25°C| - 0.2 - 0.2
; —0.5Vor CFL |Ta=60C, - 1.0 — 1.0
lovsz | Standby Current E[OE‘\V/':‘”  |Ta=28C| — 1.0 | — 1.0 | wA
Vop=2~ TCosT 8E;FP/ Ta=60°C| - 5.0 — 5.0
5.5V Ta=85C| — 30 — 30
Invot teyele = VN . cycle, Vin=Vin/Vii — 45 3
Iboo2 CEr =CE2 =0V, lour=0mA Vin=Vpp/GND - 40 25
— ~———- Operating Current - - mA
Ibno3 teyele= tus, CEy = ViN=Vi/ViL - 10 — 10
lonos CE7 =0V, lou1=0mA | Vin=Von/GND | — 5 _ 5 |

Nete : Typical values are at Ta=25'C, Von=25V.
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CAPACITANCE

SYI\AE%__ PARAMETER MIN J MAX. ' UNIT
Cin Input Capacnance - 5 10 pF
C./o 7Tput/0utput Capacitance ) - 5 10 + pF
Note : This parameter is per|0d|cally sarnplec‘ and is not 100% tested.
A €. CHARACTERIST  (Ta=—40~85'C, Vop=5V+ 10%)
Read Cycle
TC5518CP-18/CPL-15 TC5518CP-20/CPL-20
SYMBOL PARAMETER TC5518CF-15/CFL-156 TC5518CF-20/CFL-20 UNIT
MIN. MAX . MIN. MAX.

wc | Read Cycle Time ) 150 — 200 —

t; c “Ad?;j;\ccess Time — 150 - 200

tcor | CE1 to Output Valid S — 150 — 200

oz | CEzto Output Valid - 150 - 200 ns

teoe (,Ew or CEz to Output Active 10 — 10 —

‘iED Output H\gh Z Deselection o — 50 — [s]0]
r:;u Output Hold from Address Char ge 15 — 20 —
Write Cycle
T TCB518CP-15/CPL-15 | TCh518CP-20/CPL-20
SYMBOL PARAMETER TCB518CF-15/CFL-15 TC5518CF-20/CFL-20 UNIT
MIN . MAX. MIN, MAX.
" twe | Write Cycle Time 150 - 200 —

twp Write Pulse Width 120 - 150 — ]

Taw Amss Set up Time [0} — 0 —

| tw Write Recovery Time 0] — 0] —

toow Output Hiy gh -Z from R/W — 50 — 60 ns

tOEw Output Active from R/W 10 — 10 -

tos Data Set up Time 60 — 80 —

ton Data Hold Time 0 - 0 —

Output Load :100pF+1TTL Gate
Input Pulse Levels 0.6V, 2.4V
Timing Measurement Raference Levels
Input : 0.8V and 2.2V

Output: 0.8V and 2.2V
Input Pulse Rise and Fall Times : 10ns
3V OPERATE SPECIFICATION

a=—10~60°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo | Power Supply Voltage 2.7 3.0 3.3 v
Ve input High Voltage o Vop—0.2 — Voo \4

v nputLon volage g - v
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Ta=—-10~60°C}

SYMBOL PAR/KMETER CONDITION MIN. TYP. MAX. UNIT
he Input Leakage Current OV=VIHE VDD — — +1.0 uA
Lo Output Leakage Current CET, 2=Vin, OV=Vi/0=Vop — — +5.0 uA
loH Output High Current Von=Vop—0.2V —100 — — uA
loL Output Low Current Vor=0.2V 100 - — LA
TC5518CPL/ |[Ta=25C — — 0.2
[ CFL Ta=60C — — 1.0
Ioos Standby Current ET=CE2=Vm TC5518CP) |Ta=25C — — 10 uh
CF Ta=60C — — 5.0
CET, 2=0V, Teycle= 1 uS8C — 2.0 3.0
lopo Operating Current louT=0mA mA
tr, tf < 20usec teyole= 10us€C — 0.3 0.5
® All voltage is measured from GND.
Ta=—10~60°C, Voo=3V=+10%)
Read Cycle
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
trRC Read Cycle Time 1000 — — ns
tacc Address Access Time — 250 1000 ns
tcor CET to Output Valid - 250 1000 ns
teo2 CE2 to Qutput Valid — 250 1000 ns
tcoE CET or CEZ Output Active 10 — — ns
too Output High-Z Deselection — — 200 ns
toH Output Hoid from Address Change 20 — — ns
Write Cycle
SYMBOL PARAMETER MIN. TYP. MAX. UNIT |
twe Write Cycle Time 1000 - — ns
twp Write Pulse Width 500 — — ns
taw Address Set up Time 100 — — ns
twR Write Recovery Time 100 - — ns
toow Output High-Z from R/W — — 200 ns
toEw Output Active from R/W 10 - - ns
tos Data Set up Time 400 — — ns |
toH Data Hold Time 50 — - ns

Output Load

1100pF (Include Jig)

Input Pulse Levels 0.2V, Voo —0.2V
Timing Measurement Level Input 1.6V, 1.5V

Qutput . 1.5V 1.6V
Input Pulse Rise and Fall Times =20ns
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TIMING WAVEFORMS

® Read Cycle o tRe
T v VIH
ADDRESSES _>! vid ViL
tace LL‘H1
N V'liH ‘ooz Vig
CEZ RN Vi, / A
L
t,
v l.__tuD ‘___‘
oy
o Vi 7
NN N /
oo tp i
touR You Vou_ |
b a UUTPUT DATA VALID —
oUT
VoL VoL
® Write Cycle 1
[‘WC
I N Vin Vin V1in
ADDRESU G ANV Vi Vi
taw
— /
[orzys \ )
- AN \ ViL Viy
__ /
Crl
‘ :§> AN w vy, Vi,
WR
twp(z)
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o | L -__1 N
Y HIGH IMPRDANGE OO XX
Doy ! @) : 'y R
I SO
asx ) N XxX
tps () LDH (3)
ViH Vid
Din DATA [N STABLH
Vi vin
® Write Cycle 2
twio
\ Vin Vig
ADDKESSIS ) 3{;{ vip vIL,
JR— /
(2)CRE (TR
)CFR(TFL) \ N \ \ viL /
taw Lwpiz) Twr
(ORI (TTZ) Vi \ ik
& Vi, Vi,
7 ’
RoW \\‘ NN & L Vi
e LoDw
b ﬁ_—l-——
Vi,
byt (6}
"Dy (3) LDH (3,
ViH Vid
Dy DATA LN STABLL
Vig, ViL

BRRZTY + UKKNOWN
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Note :

1.
2.

3.
. Ifthe CE, or Cﬁz low transition occurs simultaneously with or latter from the R/W low transition in a Write

R/W is high for a read Cycle. -
twe is specified as logical "AND" of CEv, CEz and R/W.

twe is measured from the latter of CE1, CE2 or R/W going low to the earlier of CE1,CE2 or R/W going high.
toH, tos are measured from the earlier of CE1, CEz or R/W going high.

Cycle 1, the output buffers remain in a high impedance state in this period.

- Ifthe CE1 or CE2 high transition occurs prior to or simultaneously with the R/W high transition in a Write Cycle 1,

the output buffers remain in a high impedance state in this period.

. If the R/W is low or the R/W low transition occurs prior to or simultaneously with the CE1 or CEz low transition, the

output buffers remain in a high impedance state in this peried.

. A write occurs during the overlap of a low CE1, low CEz and low R/W.

In write cycle 2, write is controlled by either CE1 or CE».

Ta=—40~85C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
i Vo Data Retention Power Supply Voltage 2.0 — 5.5 A
, }—Ta::ZE»“C - 0.005 | 0.2
TC5518CPL/CFL
Ta=6C"C — — 1.0
Ipos2 Standby Current Ta=25C — 0.05 1.0 uA
TCB618CP/CF | Ta=60°C - - 5.0
| Ta-85cC — — 30
tcoR From Chip Deselection to Data Retention Mode 0 — — us
R Recovery Time trel1) — — us
Note :
{1) tre : Read Cycle Time
VoD
VIR - —-

(2} if the Vin level of CEZ (CE1) is 2.2V, during the period that the Voo voltage is going down from 4 .6V to 2.7V,

VIL — —— I —

GND

Ibpsi

current flows.
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- OUTLINE DRAWINGS

® Plastic DIP
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Each lead pitch is 2.54mm.

All leads are located within 0.2&mm of their true longitudinal position with respect to No.1 and No.24 leads.
All dimensions are in millimeters.

14.2 MAX,

=18
&0

5MAX.

3.2 MIN.

‘ 17.4 MAX.

0.2 MAX.
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® Plastic FP
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Note : Fach lead pitch is 1.27mm.
All leads are located within 0. 1mm of their true longitudinal position with respect to No.1 and No.24 leads.
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PACKGE INFORMAT}

This new flat package is a very small and this
compared with conventional standard dual-in-line
package. Differences as follows.

1. Difference in dimension between flat and standard 2, Comparison in occupied space
package.
Unit: mm

Flat package Standa-d package

Length 16.5 32.4
; ” — DIP

Width 9.0 14.2
Lead Pitch 1.27 2.54
Thickness 2.1 &

3. Advantage of this package
Small dimensions
Capability of High Density Assembly

o A Fp
Capability of thin Assembly ——
Capability of Assembly on both side of PC board .
4. PC pattern layout example
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