PRELIMINARY

CY/C1049

Features

High speed

—tap =15ns

Low active power

— 1210 mW (max.)

Low CMOS standby power (Commercial L version)
—2.75 mW (max.)

2.0V Data Retention (400 pW at 2.0V retention)
Automatic power-down when deselected
TTL-compatible inputs and outputs

» Easy memory expansion with CE and OE features

Functional Description

The CY7C1049 is a high-performance CMOS static RAM or-
ganized as 524,288 words by 8 bits. Easy memory expansion

512K x 8 Static RAM

is provided by an active LOW chip enable (CE), an active LOW
output enable (OE), and three-state drivers. Writing to the de-
vice is_ accomplished by taking chip enable (CE) and write en-
able (WE) inputs LOW. Data on the eight I/O pins (I/Oq through
I/07) is then written into the location specified on the address
pins (Ag through Aqg).

Reading from the device is accomplished by taking chip en-
able (CE) and output enable (OE) LOW while forcing write en-
able (WE) HIGH. Under these conditions, the contents of the
memory location specified by the address pins will appear on
the I/O pins.

The eight input/output pins (I/Og through 1/0O-) are placed in a
high-impedance state when the_device is deselected (CE
HIGH), the_outputs are disabled (OE HIGH), or during a write
operation (CE LOW, and WE LOW).

The CY7C1049 is available in a standard 400-mil-wide 36-pin
SOJ package with center power and ground (revolutionary)
pinout.

Logic Block Diagram Pin Configuration
SOJ
Top View
AQ10 361 NC
A2 351 Agg
A3 341 A
Y. YaYaYaya 477 ‘% Va ASt: DR
[ [ Als 32[0 A5
_l I_ CEOse 311 o
10,0 7 30 1o
| ' ™ 1/0g |/oi Os 2901 |/o;
. INPUT BUFFER _ll/ VccE 9 23% GND
Ao > > /0, Tordi 28
A > @ ,_l]/ |é|: 12 250 |/oi
Ay > NG /o weE[ 13 241 Ags
Az == U — ._L]/ 2 AsO 14 23 A3
Aq > 8 é A@Els 22%’*12
Ag == W AzQ 16 21 A
Ag —> g :f‘> 512Kx8 ; _I_? VO3 A; g7 2001 Ag
A; > O ARRAY z—1 As[] 18 190 NC
A i ? 10,
Ag — _‘ \§ 1049-2
A1o—>] ~ ,_ll/ I/05 -
1F ~
1/0g
POWER
& — s | | 4
WE — |/O7
kRN g
_ SaeI8gn g 10491
OE LCLLLLLICLC
Selection Guide
7C1049-12 | 7C1049-15 7C1049-17 7C1049-20 7C1049-25
Maximum Access Time (ns) 12 15 17 20 25
Maximum Operating Current (mA) 240 220 195 185 180
Maximum CMOS Standby Com’l 8 8 8 8 8
Current (mA) Coml |L 05 05 0.5 05 05
Ind’l 9 9 9 9 9
Military 10 10
Shaded areas contain advance information.
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Maximum Ratings Static Discharge Voltage .........ccccoooiiiieiiiiiiiiecee >2001V
(per MIL-STD-883, Method 3015)
(_Above which the useful life may be impaired. For user guide- LAtCh-UP CUFENE.....eoeeeeeeeee oo >200 mA
lines, not tested.)
Storage Temperature .........ccccceeveeiieiinennnns —65°C to +150°C Operating Range
Ambient Temperature with :
. . o Ambient
Power Applied........ccooeiiiiiie e ii.]..—55 C to +125°C Range Temperature[z] Vee
Supply Voltage on V¢ to Relative GND!' ... -0.5V to +7.0V Commercial 0°C t0 +70°C 45V_5 5V
DC Voltage Applied to Outputs . S S
in High Z S _0.5VtoVee+ 05y |Industrial —40°C to +85°C
DC Input Voltagel..........coooccvvvcorcen. —0.5V to Ve + 0.5V Military —55°Cto +125°C
Current into Outputs (LOW) .....coevieiiiiiieeiee e 20 mA
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions 7C1049-12 7C1049-15 7C1049-17
Min. | Max. | Min. | Max. | Min. | Max. |Unit
VoH Output HIGH Voltage [Vce = Min., lgy = —4.0 mA 2.4 24 24 \Y
VoL Output LOW Voltage |Vcc = Min., Ig. = 8.0 mA 0.4 0.4 0.4 \
V|H Input HIGH Voltage 2.2 VCC 2.2 VCC 2.2 VCC \Y
+0.3 +0.3 +0.3
Vi Input LOW Voltagel! 03| 08 |-03| 08 |-03| 03 |V
lix Input Load Current GND <V, <V -1 +1 -1 +1 -1 +1 HA
loz Output Leakage GND < Vourt < Vee -1 +1 -1 +1 -1 +1 HA
Current Output Disabled
lcc V¢ Operating Vce = Max. 240 220 195 | mA
Supply Current f=fuwax = Utre
lsgy Automatic CE Max. Ve CE > Vi 40 40 40 |[mA
Power-Down Current |V|y > Vy Or
—TTL Inputs V|N < V||_, f= fMAX
Isg2 Automatic CE Max. Vce, Com’l 8 8 8 mA
Power-Down Current |CE > Ve — 0.3V, ;
—CMOS Inputs Vin=Veo—-03y, [comt |t 0.5 0.5 0.5 |mA
or Vin 0.3V, f=0 Ind’l 9 9 9 mA
Military 10 10 10 mA

Shaded areas contain advance information.

Notes:

1. V) (min.)=-2.0V for pulse durations of less than 20 ns.
2. Tpisthe “instant on” case temperature.
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Electrical Characteristics Over the Operating Range (continued)
Test Conditions 7C1049-20 7C1049-25
Parameter Description Min. Max. Min. Max. Unit
VoH Output HIGH Voltage | Ve = Min., Iopy = —-4.0 mA 24 24 \
VoL Output LOW Voltage Vee = Min,, Ig = 8.0 mA 0.4 0.4 \
ViH Input HIGH Voltage 2.2 Vee 2.2 Vee + \Y,
+0.3 0.3
Vi Input LOW Voltagell -0.3 0.8 0.3 0.8 v
lix Input Load Current GND < V< Ve -1 +1 -1 +1 HA
loz Output Leakage GND < Voyut £ Vee -1 +1 -1 +1 MA
Current Output Disabled
lcc Ve Operating Ve = Max. 185 180 mA
Supply Current f=fuax = Utre
Isg1 Automatic CE Max. Vcc, CE > VY 40 40 mA
Power-Down Current |V y>V)y or
—TTL Inputs V|N < V||_, f= fMAX
Isg2 Automatic CE Max. Ve, Com’l 8 8 mA
Power-Down Current | CE >V - 0.3V, Com'l 1L 05 05 A
—_CMOS Inputs Vin = Vee — 0.3V, om ' ' m
or Viy < 0.3V, f=0 Ind’l 9 9 mA
Military 10 10 mA
CapacitanceP!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta=25°C, f=1MHz, 8 pF
Cout I/O Capacitance Vee =50V 8 pF
Note:

3. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms

R1 4810 R1481 Q ALL INPUT PULSES
5V 5v 3.0V ——
90%
OUTPUT OUTPUT
F
0P I 255Q P I 255Q

INCLUDING — = INCLUDING — = <3ns

JIG AND JIG AND

SCOPE (a) SCOPE () 1049-3

1049-4
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O——W——0 1.73V
Switching Characteristics!* Over the Operating Range
7C1049-12 7C1049-15 7C1049-17

Parameter Description Min. Max. Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 12 15 17 ns
tan Address to Data Valid 12 15 17 ns
toHA Data Hold from Address Change 3 3 3 ns
tace CE LOW to Data Valid 12 15 17 ns
tboE OE LOW to Data Valid 6 7 8 ns
tL70E OE LOW to Low Z!9 0 0 0 ns
thzoE OE HIGH to High z> 8 6 7 7 ns
tLzce CE LOW to Low Z[] 3 3 3 ns
thzce CE HIGH to High Z!> €] 6 7 7 ns
tpy CE LOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down 12 15 17 ns
WRITE CYCLEL"®]
twe Write Cycle Time 12 15 17 ns
tsce CE LOW to Write End 10 12 12 ns
taw Address Set-Up to Write End 10 12 12 ns
tha Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
towe WE Pulse Width 10 12 12 ns
tsp Data Set-Up to Write End 7 8 8 ns
thp Data Hold from Write End 0 0 0 ns
1 7wE WE HIGH to Low Z[6] 3 3 3 ns
tzwe WE LOW to High z[> 6 6 7 8 ns

Shaded areas contain advance information.

Notes:
4. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
loL/lon @nd 30-pF load capacitance.
thzoe: thzce: @nd tye are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured £500 mV from steady-state voltage.
At any given temperature and voltage condition, tyzcg is less than t zcg, tzog iS less than t zqg, and tuye is less than t e for any given device.
The internal write time of the memory is defined by the overlap of CE LOW, and WE LOW. CE and WE must be LOW to initiate a write, and the transition of either of
these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates the write.
The minimum write cycle time for Write Cycle no. 3 (WE controlled, OE LOW) is the sum of t,; 7y and tgp.

© Now;
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Switching Characteristics!* Over the Operating Range (continued)

7C1049-20 7C1049-25
Parameter Description Min. Max. Min. Max. Unit
READ CYCLE
trc Read Cycle Time 20 25 ns
tan Address to Data Valid 20 25 ns
toHA Data Hold from Address Change 3 5 ns
tace CE LOW to Data Valid 20 25 ns
tboe OE LOW to Data Valid 8 10 ns
t 70E OE LOW to Low Z!] 0 0 ns
trzoE OE HIGH to High z[> 6l 8 10 ns
tizce CE LOW to Low Z[®! 3 5 ns
trzce CE HIGH to High zI> 6! 8 10 ns
tpy CE LOW to Power-Up 0 0 ns
tep CE HIGH to Power-Down 20 25 ns
WRITE CYCLE!!
twe Write Cycle Time 20 25 ns
tsce CE LOW to Write End 13 15 ns
taw Address Set-Up to Write End 13 15 ns
tha Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
towe WE Pulse Width 13 15 ns
tsp Data Set-Up to Write End 9 10 ns
tHD Data Hold from Write End 0 0 ns
2 we WE HIGH to Low Z[®! 3 5 ns
trwWE WE LOW to High z[°> ©l 8 10 ns
Data Retention Characteristics Over the Operating Range
Parameter Description Conditions!t0! Min. | Max | Unit
VbR V¢ for Data Retention 2.0 \
lccpr Data Retention Current Com’l L | Vee = Vpr = 3.0V, 200 MA
Ind \C/,Eﬂ‘;ii(é% or Vi < 0.3V 1 | mA
Military 2 mA
tCDR[3] Chip Deselect to Data Retention Time 0 ns
tR[g] Operation Recovery Time trc ns

Notes:
9. t,<3nsforthe-12 and -15 speeds. t, < 5 ns for the -20 ns and slower speeds.
10. No input may exceed V¢ + 0.5V.
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Data Retention Waveform
DATA RETENTION MODE ——»|
v
Vee 3.0v Vpr> 2V / 3.0v
|<— tCDR —>| — tR —>
ce 7t AN
1049-5
Switching Waveforms
Read Cycle No. 11112
tRC >
ADDRESS X
tan »|
e— fona ——>|
DATA OUT PREVIOUS DATA VALID ><><><>< DATA VALID
1049-6
Read Cycle No. 2 (OE Controlled)2: 3]
ADDRESS>< ;<
_X: tre /
CE \ 7
tace
OE 3‘
tHzoe —>
fboE ———> le— —>
le— t 70 —> HzCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
le———— i 7cE ————>» -
VCC e tPU \ ICC
SUPPLY 50% 50% ¢
CURRENT N—— |SB

Notes: __
11. Device is continuously selected. OE, CE=V, .

12. WE is HIGH for read cycle. _
13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)

DATA 1/0 >< NOTE 16>< ><><

< thzoE

Write Cycle No. 1 (CE Controlled)4 9]
twe
ADDRESS X :
tsce
CE X\ 7(
tsa >
& lscg —>
aw tha —t
tPwE
WE \é\ /
je—— tsp —— = Hip -:l
PATA 1O DATA VALID /|
1049-8
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[14 15!
twe
ADDRESS X : :
tsce
. N /
le taw > tya —
k fsA —— > - tpwe >
WE TR %
N\ | 7
OE 7(
'sD - tHD
< DATA VALID
1049-9

15.

Notes: o
14. Data I/O is high impedance if OE =V .
If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.

16. During this period the I/Os are in the output state and input signals should not be applied.
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Switching Waveforms (continued)
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Write Cycle No. 3 (WE Controlled, OE LOW)18]

twe

ADDRESS X ><

tsce

ce N W/

taw tHa —>

[ tsa —>| thwe
WE N il

fe——— fgp thp
DATA 1/0 >< NOTE 16><><><>< >< DATA VALID >
tHzwE re— i zwe
1049-10
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C1049-15VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049L-15VC V36 36-Lead (400-Mil) Molded SOJ
17 CY7C1049-17vC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049L-17VC V36 36-Lead (400-Mil) Molded SOJ
20 CY7C1049-20VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049L-20VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049-20VI V36 36-Lead (400-Mil) Molded SOJ Industrial
CY7C1049L-20VI V36 36-Lead (400-Mil) Molded SOJ
CY7C1049-20VM V36 36-Lead (400-Mil) Molded SOJ Military
CY7C1049L-20VM V36 36-Lead (400-Mil) Molded SOJ
25 CY7C1049-25VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049L-25VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049-25VI V36 36-Lead (400-Mil) Molded SOJ Industrial
CY7C1049L-25VI V36 36-Lead (400-Mil) Molded SOJ
CY7C1049-25VM V36 36-Lead (400-Mil) Molded SOJ Military
CY7C1049L-25VM V36 36-Lead (400-Mil) Molded SOJ

Shaded areas contain advance information.
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Package Diagram
36-Lead (400-Mil) Molded SOJ V36
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