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2K x 8 Automotive Dual-port Static RAM

Features

True dual-ported memory cells that allow simultaneous
reads of the same memory location

Automotive temperature operation: —40°C to +115°C

2K x 8 organization

High-speed access: 55 ns

Low operating power: lcc = 120 mA (max.)

Fully asynchronous operation

Automatic power-down

Master CG5982AF easily expands data bus width to 16
or more bits using slave

BUSY output flag
INT flag for port-to-port communication

Functional Description

The CG5982AF are high-speed CMOS 2K x 8 dual-port static
RAMs. Two ports are provided to permit independent access
to any location in memory. The CG5982AF can be utilized as
either a standalone 8-bit dual-port static RAM or as a MASTER
dual-port RAM in conjunction with the CG5982AF SLAVE
dual-port device in systems requiring 16-bit or greater word
widths. It is the solution to applications requiring shared or
buffered data such as cache memory for DSP, bit-slice, or
multiprocessor designs.

Each port has independent control pins; chip enable (CE),
write enable (R/W), and output enable (OE). BUSY flags are
provided on each port. In addition, an interrupt flag (INT) is
provided on each port of the 52-pin PLCC version. BUSY
signals that the port is trying to access the same location
currently_being accessed by the other port. On the PLCC
version, INT is an interrupt flag indicating that data has been
placed in a unique location (7FF for the left port and 7FE for
the right port).

An automatic power-down feature is controlled independently
on each port by the chip enable (CE) pins.

The CG5982AF is available in a 52-pin PLCC package.
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Selection Guide
CG5982AF Unit
Maximum Access Time 55 ns
Maximum Operating Current 120 mA
Maximum Standby Current 45 mA
Maximum Ratings DC Input VORAge ......eoevveeeeeiiieeeiieeceeeeiieeee —-3.5Vto +7.0V
Output Current into Outputs (LOW).......ocoevvvrieeeiinnenn. 20 mA

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Static Discharge Voltage
(per MIL-STD-883, Method 3015)

Storage Temperature ...........cccccceveeeernennen. —65°C to +150°C
Ambient Temperature with LatCh-up CUIMENt.........eeiiiiiiiieeeiee e > 200 mA
Power Applied........cccooveeiiiii e —55°C to +125°C Operating Range
Supply Voltage to Ground Potential Ambient
(Pin 48 to Pin 24? ........................................... -0.5Vto +7.0V Range Temperature Vee
G S e osviow7oy  (AUOMOWveT | A0ClHISC | SVE10%
Electrical Characteristics Over the Operating Rangel*!
CGb5982AF
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Ve = Min,, lgy = —4.0 mA 2.4 \Y
VoL Output LOW Voltage lo. =4.0 mA 0.4 \Y,
loL = 16.0 mAP! 0.5
ViH Input HIGH Voltage 2.2 \Y,
Vi Input LOW Voltage 0.8 \Y
lix Input Load Current GND <V, < Ve -5 +5 pA
loz Output Leakage Current GND < Vg £ V¢, Output Disabled -5 +5 pA
los Output Short—Circuit Current(8] Vee = Max., Voyt = GND -350 mA
Note:
3. T, is the “instant on” case temperature.
4. See the last page of this specification for Group A subgroup testing information.
5. BUSY and INT pins only.
6. Duration of the short circuit should not exceed 30 seconds.
Pane 2 nf 12
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Notes:

8. This parameter is guaranteed but not tested.

=7 CYPRESS
Electrical Characteristics Over the Operating Range!¥ (continued)
CGb5982AF
Parameter Description Test Conditions Min. Max. Unit
lcc V¢ Operating Supply Current CE = V,l7, Outputs Open, Auto 120 mA
f= fyax.)
Isg1 Standby Current Both Ports, CE, and CEg >V, Auto 45 mA
TTL Inputs f = fyax”
lsg2 Standby Current One Port, CE, or CEg >V, Active Port | Auto 90 mA
TTL Inputs Outputs Open, f = fyax!”!
Isg3 Standby Current Both Ports, Both Ports CE, and CEgR> | Auto 15 mA
CMOS Inputs Vee—0.2V, Vg2 Ve -0.2V
or V|N <0.2v, f=0
Isga Standby Current One Port, One Port CE, or CEg>Vce | Auto 85 mA
CMOS Inputs -0.2V, VN2V —-0.2Vor
VN £ 0.2V, Active Port
Outputs Open, f = fyax!’!
Capacitance®
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp = 25°C, f = 1 MHz, 15 pF
Cout Output Capacitance Vee =5.0V 10 pF
AC Test Loads and Waveforms
R1 8930 R1 8930 4
5V 5V
OUTPU OUTPUT:
2810
| BUSY
30 pF s R2 5 pF R2 OR
Including :I: |_347Q Including :I: 347Q INT
Jig and = = Jigand —= — I 30 pF
Scope Scope — =
(a) (b) BUSY Output Load
(CY7C132/CY7C136 Only)
Equivalent to: THEVENIN EQUIVALENT All input pulses
2500 3.0v 50% 90%
OUTPUTo A 0 1.4V 10% 10%
GND
< 5ns > > 5ns
Switching Characteristics Over the Operating Rangel* !
CGb5982AF
Parameter Description Min. Max. Unit
Read Cycle
trc Read Cycle Time 55 ns
tan Address to Data Valid!10] 55 ns
toHa Data Hold from Address Change 0 ns
tacE CE LOW to Data Valid!1®! 55 ns
tboE OE LOW to Data Valid!10] 25 ns
tLz0E OE LOW to Low-Z!8 1] 3 ns
7. Atf = f\yax, address and data inputs are cycling at the maximum frequency of read cycle of 1/t,. and using AC Test Waveforms input levels of GND to 3V.
9. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, output loading of the specified
Pane R nf 12

lot/lon, and 30-pF load capacitance.
10. AC test conditions use Vo = 1.6V and Vg = 1.4V.
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Switching Characteristics Over the Operating Rangel* ° (continued)
CGb5982AF
Parameter Description Min. Max. Unit

thzoE OE HIGH to High-z[8: 11.12] 25 ns
tyzce CE HIGH to High-z[® 11, 12] 25 ns
toy CE LOW to Power-Upt®! 0 ns
tpp CE HIGH to Power-Down!®! 35 ns

Write Cyclel3]
twe Write Cycle Time 55 ns
tsce CE LOW to Write End 40 ns
taw Address Set-up to Write End 40 ns
tHA Address Hold from Write End 2 ns
tsa Address Set-up to Write Start 0 ns
tpwE R/W Pulse Width 30 ns
tsp Data Set-up to Write End 20 ns
thp Data Hold from Write End 0 ns
thzwE R/W LOW to High-Z €] 25 ns
tL 2 WE R/W HIGH to Low-Z 8] 0 ns

Busy/Interrupt Timing
taLA BUSY LOW from Address Match 30 ns
tapa BUSY HIGH from Address Mismatch!14] 30 ns
taLc BUSY LOW from CE LOW 30 ns
taHe BUSY HIGH from CE HIGH!! 30 ns
tpg Port Set-up for Priority 5 ns
twa R/W LOW after BUSY LOW 0 ns
twH R/W HIGH after BUSY HIGH 35 ns
tepD BUSY HIGH to Valid Data 45 ns
topD Write Data Valid to Read Data Valid Note 15 ns
twob Write Pulse to Data Delay Note 15 ns

Interrupt Timing!®!
twins R/W to INTERRUPT Set Time 45 ns
teins CE to INTERRUPT Set Time 45 ns
tiNs Address to INTERRUPT Set Time 45 ns
toinr OE to INTERRUPT Reset Time['4] 45 ns
teINR CE to INTERRUPT Reset Timel14! 45 ns
tiNR Address to INTERRUPT Reset Timel14l 45 ns

Notes:
12.t 7 tzwes tHzoe: tLzog, thzce, and tyzwe are tested with C; = 5 pF, as in (b) of AC Test Loads. Transition is measured + 500 mV from steady-state voltage.
13. The internal write time of the memory is defined by the overlap of CE LOW and R/W LOW. Both signals must be LOW to initiate a write and either signal can
terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates the write.
14. These parameters are measured from the input signal changing, until the output pin goes to a high-impedance state.
15. A write operation on Port A, where Port A has priority, leaves the data on Port B’s outputs undisturbed until one access time after one of the following:
BUSY on Port B goes HIGH.
Port B's address toggled.
CE for Port B is toggled.
R/W for Port B is toggled during valid read.
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Switching Waveforms

CG5982AF

Read Cycle No. 1 (Either Port-Address Access)!16:17]
trc »|
taa
e—— loHa —>4
PREVIOUS DATA VALID><><>O<><>< DATA VALID
Read Cycle No. 2 (Either Port-CE/OE)!16: 18]
CE N /
N /
_ TACE < tHzce —>
OE __X :
N\ ! tHzoE
tbog —>
le— t 70 —>
e tizce
/ N
. DATA VALID
DATA OUT <~ 75—
—> tPU - - tPD
lcc
Isp ——nr/
Read Cycle No. 3 (Read with BUSY Master)
ADDRESSg X ADDRESS MATCH X
™ t
R/Wg N\ PWE /
N /|
Dinr X VALID X
—» tps 1E&—
ADDRESS| X ADDRESS MATCH
BUSY, < (BHA
— (1A tBDD —
DOUT, XVALID
tbpD
twob

17. Device is continuously selected, CE =V, and OE =V,,.

Notes:
16.R/W is HIGH for read cycle.
18. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No.1 (OE Three-States Data /Os—Either Port)13: 19!

DATAy

O
m

Dout

twe

- tyzoE

AN

AN AN

HIGH IMPEDANCE

tsce
N\ 4 /
N Z
< taw < tha —>1
tsa 1€ tpwe
N 4
NN 7
je— tgp ———»l=« tp
Z: DATA VALID
N
N

=
%

Write Cycle No. 2 (RIW Three-States Data I/Os—Either Port)/13: 20]

ADDRESS

RIW

DATAy

Dout

1<— tyzwg —>t

- twe
< tsce > tya — >
‘5<; /7¢!
- taw >
<« igp —> e —— 10 =
N N /
N /|
tSD —r tHD
DATA VALID

AN NN N N N NN

N N NN
"4

< fLzwg — >
HIGH IMPEDANCE 4

-

N

L L

AN

-

Notes:
19.1f OE is LOW during a R/W controlled write cycle, the write pulse width must be the larger of tp\yg Or tyzwe + tsp to allow the data I/O pins to enter high impedance

and for data to be placed on the bus for the required tgp.

20. If the CE LOW transition occurs simultaneously with or after the R/W LOW transition, the outputs remain in a high-impedance state.
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Switching Waveforms (continued)
Busy Timing Diagram No. 1 (& Arbitration)
EL Valid First:
ADDRESS| r X ADDRESS MATCH X
CEL
— < tps >
CEg
tBLc |<— tBHC —>=
BUSYR
CEg Valid First:
ADDRESS,| r X ADDRESS MATCH X
&R /
/
_ < tps >

tBLc ‘q < tBHC j

CE,

BUSY,

Busy Timing Diagram No. 2 (Address Arbitration)
trcOr twe
ADDRESS MATCH ADDRESS MISMATCH X

Left Address Valid First:

ADDRESS,
tps
ADDRESSg
_ <— 1g1A <— 1BHA
BUSYg
Right Address Valid First: u
trc O twe
ADDRESSg ADDRESS MATCH ;{ ADDRESS MISMATCH X
- ipg
ADDRESS, ‘5’( X
_ - 1A <— tBgHA
BUSY,
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Dociiment # RQ_-0ARNAR7 Rav *C



-

CG5982AF

|!J||

.-é CYPRESS

Switching Waveforms (continued)
Busy Timing Diagram No. 3 (Write with BUSY, Slave)

i

_ < tpwe
R/W \| /
N /]
twg —>»t twH —>
BUSY

Interrupt Timing Diagrams[t®l

Left Side Sets WR:
twe

tins

ADDRESS| % WRITE 7FF

- ﬁl}i
— tens —
RAW, N EINS
N

tsa
twins

T+
K

Right Side Clears INT:
1 trc >
— e— THA tINR —
CEg 5'5
tEINR

i 777777777775

Y

—

oF \\\\\\\\\\\\\\\\\\}i t
Ny

NTx /
Right Side Sets m,_:
twe
ADDRESSR X WRITE 7FE ><>< ><
o LN "— tHa ———™
R /

_ 1 tEINS —
RIWR \

__ tsa i

INT, h \ WINS

N
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Interrupt Timing Diagrams!*€! (continued)

Left Side Clears ﬁ,_:

le tre »!
- le—— 1 t |
CE_ —3\ HA INR /
tEINR

"L H

ok, \\\\\\\\\\\\\\\\\\1'\
< [OINR _7> /

INT,
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Typical DC and AC Characteristics
Normalized Supply Current

Normalized Supply Current

Output Source Current

vs. Supply Voltage vs. Ambient Temperature < vs. Output Voltage
1.4 PE 2 1.2 . £ 120 P g
lcc Py
512 o 510 g 100
8 1.0 9 &
5“ 5“ 0.8 3 8
g os 0 Y \
N 5 0.6 Ve —50v g o0 Vce = 5.0V
g 0.6 g V?l\?z 5.0V 2 TA =25°C
x T 04 9 40
O 0.4 o) i
z “ 02 Z 20
0.2 ls3 ' 'sB3 =
D
0.0 0.6 5 0
4.0 45 5.0 55 6.0 -55 25 125 0 1.0 2.0 3.0 4.0
Supply Voltage (V) Ambient Temperature (°C) Output Voltage (V)
Normalized Access Time Normalized Access Time Output Sink Current
vs. Supply Voltage vs. Ambient Temperature —_ vs. Output Voltage
14 pply g 16 p E 140 p g
— 120
<13 <14 z L~
Rk S & 100 A
a
212 u 1 5 /
N N 12 o 80
2 11PN g X /
5 \ Z 10 = 60
o N~ Ta=25°C o Vee = 5.0V = /
z 10 N~ z > 40
— 0.8 = / Ve = 5.0V
0.9 T 2 20 TS0 —
o A
0.8 0.6 0 | |
4.0 4.5 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
Supply Voltage (V) Ambient Temperature (°C) Output Voltage (V)
Typical Power-on Current Typical Access Time Change . .
vs. Supply Voltage vs. Output Loading Normalized Icc vs. Cycle Time
3.0 30.0 1.25 T
/ VCC =5.0V
o 25 25.0 A 9 Tp=25°C
[*N —_
by ) [a) VIN =5.0
g 20 £200 m 1.0
N < 5 /
- = <
% 15 E 15.0 // E /
S 10 8100 V4 Q0.75 -
05 5.0—A Vecz4.5V /
: : / TA=25°C
0.0 0 | I 0.50
0 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
Supply Voltage (V) Capacitance (pF) Cycle Frequency (MHz)
Ordering Information
Package Operating
Speed (ns) Ordering Code Name Package Type Range
55 CG5982AF J69 52-lead Plastic Leaded Chip Carrier Automotive
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Package Diagrams

52-lead Plastic Leaded Chip Carrier J69
DIMENSIONS IN INCHES %Lux.

SEATING PLANE

PIN #1 ID
7 1 47
- /' -
8 46
[
[
d 1
! -r
0750 [ ‘ '
0z83 0756 E ada e
0
[
0 {
[ —
20 34 T
0023
0033 L | L
2 3 0020 MIN.
676 - ~ g
aze3 ! -85
0795 51-85004-*A

All product and company names mentioned in this document are the trademarks of their respective holders.
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Document History Page
Document Title: CG5982AF 2K x 8 Automotive Dual-port Static RAM
Document Number: 38-06067
Issue Orig. of
REV. ECN Date Change Description of Change
** 119657 10/10/02 NIM Customized data sheet to meet special requirements for CG5982AF;
automotive temperature —40°C to +115°C; base part in CY7C136
*A 121488 12/09/02 OOR Fixed Typo- changed 5 mA to 5 uA (p.2)
*B 393195 | SEE ECN KGH Included the automotive temperature operation range to the Features
Removed the micron CMOS size and the 52-pin PLCC references from the
Features section
Added Automotive to the title description
*C 421244 See ECN oDC Add to external web.
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