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Features

= High speed
—tpa =12 ns
+ Low active power
— 495 mW (max. 12 ns)
+* Low CMOS standby power
— 55 mW (max.) 4 mWwW
+« 2.0V Data Retention
+ Automatic power-down when deselected
= TTL-compatible inputs and outputs _
« Easy memory expansion with CE,, CE,, and OE options

Functional Description

The CYTC1A08B / CYTC1009B is a high-performance CMOS
static RAM organized as 131,072 words by 8 bits. Easy mem-
ory expansion is provided by an active LOW Chip Enable
(CE4). an active HIGH Chip Enable (CE-). an active LOW Out-

128K x 8 Static RAM

put Enable (OE), and three-state drivers. Writing to the device
is accomplished by taking Chip Enable One (CE4) and Write
Enable (WE) inputs LOW and Chip Enable Two (CEs) input
HIGH. Data on the eight 'O pins (I/Og through O5) is then
written into the location specified on the address pins (A,
through Aqg).

Reading from the device is accomplished by taking Chip En-
able One (CEy) and Output Enable {OE) LOW while forcing
Write Enable (WE) and Chip Enable Two (CEz) HIGH. Under
these conditions, the contents of the memaory location speci-
fied by the address pins will appear on the 1O pins.

The eight input/output pins (/0 through VO5) are placed in a
high-impedance state when the device is deselected (CE,
HIGH or CE- LOW), the outputs are disabled (OE_HIGH), or
during a write operation (CE; LOW, CE; HIGH, and WE LOW).

The CYTC109B is available in standard 400-mil-wide S0J and
32-pin TSOP type | packages. The CY7C1009B is available in
a 300-mil-wide S0J package. The CYTC1009B and
CYTC109B are functionally equivalent in all other respects.
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Selection Guide
TC109B-12 TC109B-15 TC109B-20 7C109B-25 TC109B-35
TC1009B-12 | TC1009B-15 TC1009B-20 7C1009B-25 | 7C1009B-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Current (mA) 90 BO 75 70 &0
Maximum CMOS Standby Current {m#A) 10 10 10 10 10
Maximum CMOS Standby Current {m#A)
Low Power Version 2 2 2 - -




Maximum Ra[ings Static Discharge Voltage ... =200V
(Above which the useful life may be impaired. For user guide-  (per MIL-STD-883, Method 301 5]'
lines, not tested.) Lateh=LIp CURTEML ..o e, 2200 A
Storage Temperature .........cccecveveeceeee e =85°C to +150°C )
Ambient Tm'nperature with Dparatlng Ranga
Fower Applied... - <....=B57C to +125°C Ambient
Supply Voltage on "u'c.; to Relative GN D[” _—0.5V to +7.0V Range Temperaturel® Voo
DC Voltage Athed to Outputs Commercial 0*C to +70°C 8V + 10%
o 1
in ngh Z State 1 [, =05V to VCC + 0.5V Industrial —40°C to +85°C B\ + 10%
DC Input Violtagel ... =0.5V to Vg + 0.5V
Current into Outputs (LOW) ..o 20 MA
Electrical Characteristics Over the Operating Range
TC109B-12 7C109B-15
7C1009B-12 TC1009B-15
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vo Output HIGH Voltage |Viee = Min, 2.4 24 W
IC'H = =4 0 mA
I'l.l'l,:::.L Dutml LDW Uﬂllﬂge I'I.I'Ilz:n:: = Min., 'D'q- 'D.4 \lulr
IC!'L = 8.0 mA
ViH Input HIGH Voltage 22 Vee 22 Ve W
+0.3 +0.3
VL Input LOW Voltagel'l -0.3 0.8 0.3 08 v
s Input Load Current  |GND = V| = Ve -1 +1 -1 +1 [T}
laz Output Leakage GND =V, =V, -5 +5 -5 +5 [T
Current Qutput Disabled
los Output Short Ve = Max., =300 =300 mA
Cirevit Current] Vgut = GND
oo Voo Operating Ve = Max,, a0 80 A
Supply Current lgut = 0 mA,
f= I:M.'!\X = 1”RC
lSE1 Automatic CE Max. I".l",:c. E1 > IIl.|'|||.| 45 40 ma
Power-Down Current |or CE; =V,
=—TTL Inputs Vi = Vg or
Vi = Vi = fyax
|552 Autﬂmﬂtiﬂ C-E m.)’.. .'l.l'l,:c. 1 D 1D m
Power-Down Current |CE4 2 Ve = 0.3V, 2 2 mA
—CMOS Inputs or CE; = 0.3V,
II|.I'I|N 3 I'l.l'l,:c — ﬂ.3l|b|'l,
or ""'IIIN =03V, f=0
Hotes:

1. WL (min) = —2.0V for pulse durations of less than 20 ns.
2. T s the case tempemiure.
3. Mot more than one output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.




Electrical Characteristics Over the Operating Range (continued)

7C109B-20 | 7C109B-25 | 7C109B-35
T7C1009B-20 | TC1009B-25 | 7C1009B-35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage |V = Min, 24 24 24 v
lDH = =4.0 mA
Voo Output LOW Voltage |V = Min, 0.4 0.4 0.4 v
|,:.|_ = 8.0 mA
Vi Input HIGH Voltage 22 | VWee | 22 | Wee | 22 | Ve |V
+0.3 +0.3 +0.3
WL Input LOW Voltage!'! 03| 08 |03 | 08 |-03| 08 W
I Input Load Current GHND =V =V -1 +1 -1 +1 -1 +1 1.8
loz Output Leakage GND =V, = Ve, =5 +5 =5 +5 =5 +5 [T
Current Output Disabled
los Output Short Voo = Max., —300 —300 —300 | mA
Circuit Current!™ Vout = GND
lee Ve Operating Voo = Max., 75 0 60 A
Supply Current lgyt = 0 mA,
F=fax = Mg
lSE'l Automatic CE Max. vcc‘ CE1 = .'l.l'llH 30 a0 25 A,
Power-Down Current  [or CEz <V,
—TTL Inputs Vig =Wy or
Vin =V, F= fyax
lggs Automatic CE Max. Ve, 10 10 10 mA
Power-Down Current  |CEy = Vg — 0.3V, L 3 — — mA
—CMOS Inputs or CE; < 0.3V,
Vin=Vee =03V,
orVy =03V, f=0
Capacitancel®!
Parameter Description Test Conditions Max. Unit
Cn Input Capacitance Ta=25C, f=1MHz, 9 pF
Cour Output Capacitance Vg =50V 8 pF
AC Test Loads and Waveforms
R1 4800 R1 48002 ALL INPUT PULSES
3.0
QUTPUT QUTPUT 50% 0%
R2 SND 10% 10%
30 pF 2550 SpF 28501
INCLUDIHG — INCLUDING <3ns < Sns
JIG AND JIG AND
SCOPE (@) SCOPE —
1088=5

Equivalent to:

Mote:

16712
OUTPUT Qim0

THEVENIN EQUIVALENT

1.73v

4. Tested initially and after any design or process changes that may affect these parameters.




Switching Characteristics! Over the Operating Range

7C109B-12 7C109B-15
7C1009B-12 7C1009E-15

Parameter Description Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 12 15 ns
tan Address to Data Valid 12 15 ns
toma Data Hold from Address Change 3 3 ns
tace CE, LOW to Data Valid, CE; HIGH to Data 12 15 ]

Valid
thoe OE LOW to Data Valid B 7 ns
t 70e OFE LOW to Low Z ] 0 ns
tzoe OF HIGH to High 21571 6 7 ns
tzce CE, LOW to Low Z, CE, HIGH to Low Z0] 3 3 ns
[ CE, HIGH to High Z, CE; LOW to High 216 7] 6 7 ns
= CE4 LOW to Power-Up, CE; HIGH to 0 0 ns

Power-Up
tro CE, HIGH to Power-Down, CE; LOW to 12 15 ns

Power-Down
WRITE CYCLE!
twe Write Cycle Timel! 12 15 ns
tsce CE, LOW to Write End, CE; HIGH to Write End 10 12 ns
taow Address Set-Up to Write End 10 12 ns
tan Address Hold from Write End 0 0 ns
tga Address Set-Up to Write Start 0 0 ns
tewe WE Pulse Width 10 12 ns
tsn Data Set-Up to Write End 7 8 ns
o Data Hold from Write End 0 0 ns
tLznE WE HIGH to Low 21" 3 3 ns
towe WE LOW to High 215 71 6 7 ns
Notes:

5. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 o 3.0V, and output loading of the specified
Ly My and 20-pF load capackancs.

rne. bzee, and e are spediied with a load capaciance of 5 pF as in part (b) of AC Test Loads. Transifion is measured £500 m\ from steady-state volizge.

At any given temperature and voltage condition, e is less than f zee. tizoae is less than § s, and g is less Bhan sy for any given device.

The internal write ime of the memory is defined by the overap of CE, LOW, CE; HIGH, and WE LOW. CE ; and WE must be LOW and CE; HIGH toinitiste a write, and

the transition of any of these signals can terminate the write, input data sgl-up and hold timing should be referenced o the leadi of the signal that terminates the wite.

The rrﬁimumawwnw cycle ?l?r:lrur White Cycle Mo. 3 {%ﬁrﬂed. OE LOW) is thel;.'i.lm of frwe and ten. ngedge

o



Switching CharacteristicsP! Over the Operating Range (continued)

7C109B-20 7C109B-25 7C109B-35
7C1009B-20 7C1009B-25 7C1009B-35
Parameter Description Min. Max. Min. Max. Min. Min. Unit
READ CYCLE
tre Read Cycle Time 20 25 as ns
taa Address to Data Valid 20 25 35 ns
toma Data Hold from Address Change 3 5 5 ns
tace CE, LOW to Data Valid, CE; HIGH to Data 20 25 35 ns
Valid
tooe OE LOW to Data Valid 8 10 15 ns
tLzoe OE LOW to Low Z 0 0 0 ns
- OE HIGH to High Z5- 7] 8 10 15 ns
tizce CE, LOW to Low Z, CE; HIGH to Low Z['] 3 5 5 ns
trzce CE, HIGH to High Z, CE; LOW to High 2[5 7] 8 10 15 ns
tpy CE, LOW to Power-Up, CE; HIGH to 0 0 0 ns
Power-Up
tpo E1 HIGH to Power-Down, CEz LOW to 20 25 35 ns
Power-Down
WRITE CYCLEF!
b Write Cycle Timel® 20 25 35 ns
tsre CE, LOW to Write End, CE; HIGH to Write End 15 20 25 ns
Lo Address Set-Up to Write End 15 20 25 ns
tHe Address Hold from Write End 0 0 0 ns
tea Address Set-Up to Write Start 0 0 0 ns
tewe WE Pulse Width 12 15 20 ns
tep Data Set-Up to Write End 10 15 20 ns
tho Data Hold from Write End 0 0 0 ns
tL2wE WE HIGH to Low ZI"] 3 5 5 ns
(- WE LOW to High 8- 71 8 10 15 ns
Data Retention Characteristics Over the Operating Range (Low Power version only)
Parameter Description Conditions Min. Max Unit
Vor Vo for Data Retention Mo input may exceed Ve + 0.5V 2.0 W
lecon Data Retention Current %gi ; E,gg A CE, <OV, 150 | pA
lcor Chip Deselect to Data Retention Time Vin = Voo =03V or Vi = 0.3V 1] ns
1) Operation Recovery Time 200 s




Data Retention Waveform
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Switching Waveforms
Read Cycle No. 1110 1]

e Irc

ADDRESS X

Y

e— lops ——=

!
DATA OUT PREVIOUS DATA VALID }{}(XXJ( DATA VALID

1098=7

Read Cycle No. 2 (OE Controlled)'!- 12

ADDRESS >< X
TN

CE, N ,?[
- ]{ tace - ER
OF ‘}‘q 7E

m— g —————=-

|- IHzop ——™

l— | —
| RecE HIGH

HIGH IMPEDANCE

— IMPEDANCE
DATA OUT £ DATA VALID >—
e —— l-LZI.T.E e I-PEI —_—
Ve — lpy N s
SUPPLY 50% 50% K
CURRENT Isg
10088
Motes:

10. Device is continuously selected. OE, TE =V, CEa = Vi,
11, WE is HIGH fior read cyde. _
12, Address valid prior to or coincident with CE, transiion LOW and CE,, transition HIGH.



Switching Waveforms (continued)

Write Cycle No. 1 (CE; or CE; Controlled)!'> ™!

ADDRESS X X
&, N ; Isce ; L/
CE ] - :‘f . X
= SO L7777,
DATA IO / D:Ti VALID — j
/| 1088-0
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)l'® 14
ADDRESS b4 X
i tsce -
% NNRNNR A
e 777777778 I NN
__ :— lgg —™ l'°"'""_ tpwe h'_. o
" SRR A
0E 7/ .«f’
DATA /0 ><{NG<FE1£ ><>< < DATA VALID

== IHzoE

1088=10

Notes:

13. Data If0 is high impedance iFE='l.f|H. _
14. If CE, goes HIGH or CE; goes LOW simultaneoustly with VWE going HIGH, the output rermains in a high-impedance state.
15.  During this period the /Os are in the output state and input signals should not be applied.



Switching Waveforms (continued)

Write Cycle No. 3 (WE Controlled, OE LOW)!™]

ADDRESS

CE,

),( twe X
= Tk - | 777
7 R NN
;_ - _-1 ) taw - - les —™
WE RN 7

DATA 10 ><:th£ 15{><><><><>< DATA VALID
tHrwe [* - b rwe
10B5=11
Truth Table
CE, | CE, | OE | WE /0y - VO Mode Power

H X X X |High Z Power-Down Standby (lgg)

X L X ¥ |High Z Power-Down Standby (lgg)

L H L H Data Out Fead Active (loc)

L H X L Data In Write Active (Igc)

L H H H High Z Selected, Outputs Disabled Active (loc)




Ordering Information

Speed Package Operating
(ns) Ordering Code Name Package Type ange
12 CYTC109B-12VC V33 32-Lead (400-Mil) Molded S0J Commercial
CYTC1000B-12VC Wiz 32-Lead (300-Mil) Molded S0J
CYTC109B-122C Z32 32-Lead TSOP Type |
15 CYTC109B-15VC V33 32-Lead (400-Mil) Molded S0J Commercial
CYTC109BL-15VC V33 32-Lead (400-Mil) Molded S0J
CYTC1009B-15VC Viz 32-Lead (300-Mil) Molded S0J
CYTC109B-152C Z32 32-Lead TSOP Type |
CYTC109BL-152C 232 32-Lead TSOP Type |
CYTC109B-15V1 V33 32-Lead (400-Mil) Molded S0J Industrial
CYTC109BL-15V V33 32-Lead (400-Mil) Molded S0J
CYTC1009B-15V Wiz 32-Lead (300-Mil) Molded S0J
CYTC109B-15Z] Z32 32-Lead TSOP Type |
20 CYTC109B-20VC V33 32-Lead (400-Mil) Molded S0J Commercial
CYTC1000B-20VC Wiz 32-Lead (300-Mil) Molded S0J
CYTC109B-20V1 V33 32-Lead (400-Mil) Molded S0J Industrial
CYTC109B-20ZC Z32 32-Lead TSOP Type | Commercial
CYTC109B-202] 232 32-Lead TSOP Type | Industrial
25 CYTC109B-25VC V33 32-Lead (400-Mil) Molded S0J Commercial
CYTC1009B-25VC Viaz 32-Lead (300-Mil) Molded S0J
CYTC109B-25V1 V33 32-Lead (400-Mil) Molded S0J Industrial
CYTC109B-252C Z32 32-Lead TSOF Type | Commercial
CYT7C109B-257] Z32 32-Lead TSOP Type | Industrial
as CYTC109B-35VC V33 32-Lead (400-Mil) Molded S0J Commercial
CYTC1009B-35VC Viz 32-Lead (300-Mil) Molded S0J
CYTC109B-35VI V33 32-Lead (400-Mil) Molded S0J Industrial




