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Features

» High speed

— 12 ns

Fast tpo

CMOS for optimum speed/power
Low active power

— 495 mW (Max, “L” version)

Low standby power

— 0.275 mW (Max, “L” version)

2V data retention (“L” version only)
Easy memory expansion with CE and OE features
TTL-compatible inputs and outputs

Automatic power-down when deselected

Available in pb-free 28-pin TSOP | and 28-pin (300-Mil)
Molded DIP

Logic Block Diagram

32K x 8 Static RAM

Functional Description

The CY7C199 is a high-performance CMOS static RAM
organized as 32,768 words by 8 bits. Easy memory expansion
is provided by an active LOW Chip Enable (CE) and active
LOW Output Enable (OE) and tri-state drivers. This device has
an automatic power-down feature, reducing the power
consumption by 81% when deselected. The CY7C199 is in the
standard 300-mil-wide DIP, SOJ, and LCC packages.

An active LOW Write Enable signal (WE) controls the
writing/reading operation of the memory. When CE and WE
inputs are both LOW, data on the eight data input/output pins
(/Oq through 1/O7) is written into the memory location
addressed by the address present on the address pins (Ag
through A,,). Reading the device is accomplished by selecting
the device and enabling the outputs, CE and OE active LOW,
while WE remains inactive or HIGH. Under these conditions,
the contents of the location addressed by the information on
address pins are present on the eight data input/output pins.

The input/output pins remain in a high-impedance state unless
the chip is selected, outputs are enabled, and Write Enable
(WE) is HIGH. A die coat is used to improve alpha immunity.

Pin Configurations

DIP
Top View
As1g 2800 Vec
As[ 2 270 WE
: A7[Q3 26[1 A4
As[] 4 251 Ag
‘ZI‘ 1 )| Y )| y A5 240 p,
Aol 6 23f] A
Ay 221 o
|— A12[]8 217 A
- '\/ 1/Og SR 200 CE
INPUT BUFFER A4 10 1900 1107
_ S /o 1100 11 18[1 1og
y— i} g 1 o, O 12 170 vios
e Ny 110,00 13 1601 1o,
Ay > U || g 1102 eND 14 151 110,
A3 > 9 2 —
ﬁ‘s‘: & L 32K x 8 2 rj> 1/03 OAEE 520 21 [ Ao
Ag > 3 —> ARRAY “é —' All: 23 20 A CE
A7_> T i} |/O4 A2|: 19 u| 110 7
Ag == ? M= e 18 % :;86
4 17
Ao > | ~ > /05 we @ 27 TSOP | w6 B0,
. 70 ,j/ Vee E>28 Top View 15 [ /0 3
CE ] ! o) As L/1 (not to scale) 14 [d GND
WE —] COLUMN POWER 6 Aed 2 1310,
DECODER DOWN N ':‘7E j 12 [ o,
_ 1107 8 11 @10 o
OE * * * * é Ao s 10 0 A1s
S 4 N v ﬁlo E 6 o0 A
{ < << < e s H A
Selection Guide
-12 -15 -20 Unit
Maximum Access Time 12 15 20 ns
Maximum Operating Current 160 155 150 mA
L 90
Maximum CMOS Standby Current 10 10 10 mA
L 0.05
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Maximum Ratings

DC Input Voltagel!]

(Above which the useful life may be impaired. For user guide-  Qutput Current into Outputs (LOW).........coeveuerereens..
lines, not tested.) L
Static Discharge Voltage..........ccccooviieiieiiiiiieeens > 2001V
Storage Temperature .............ccceevvveenninenn, —65°C to +150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up CUMENL.........cvcvecveveceerceeeeeeeecee e > 200 mA
Power Applied.......cccoooveeiiiiiic e —55°C to +125°C ]
Supply Voltage to Ground Potential Operating Range
(PiN 2810 PN 14) c.ooviiiieeeiii e -0.5Vto +7.0V Range Ambient Temperature[z] Vee
DC Voltage Applied to Outputs - S S 5
in High-2 Statel oo _0.5VtoVge+05v | commercial 0°Cto+70°C SV +10%
Electrical Characteristics Over the Operating Range 13
-12 -15 -20
Parameter Description Test Conditions Min. Max. Min. Max. Min. Max. | Unit
VoH Output HIGH Voltage [V = Min., Ioy=—4.0 mA 2.4 2.4 2.4 \Y,
VoL Output LOW Voltage Vee = Min,, 1. =8.0 mA 0.4 0.4 0.4 \Y,
ViH Input HIGH Voltage 2.2 Vee + 2.2 Vee + 2.2 Vee + \%
0.3V 0.3V 0.3V
Vi Input LOW Voltage -0.5 0.8 -0.5 0.8 -0.5 0.8 \Y,
lix Input Leakage Current |GND <V,<Vc -5 +5 -5 +5 -5 +5 A
loz Output Leakage Current|GND < Vg < V¢, Output -5 +5 -5 +5 -5 +5 pA
Disabled
lcc Ve Operating Supply |Vcc = Max., Com’l 160 155 150 | mA
Current lout = 0 MA, L 90 mA
f= fMAX = 1/tRC
Isg1 Automatic CE Max.Vge, CE2Vy, |Com’l 30 30 30 mA
Power-down Current— [V >V or L 5 mA
TTL InputS V|N < V”_, f= fMAX
Isg2 Automatic CE Max. Ve, Com’l 10 10 10 mA
Power-down Current— |CE > V¢c - 0.3V [ 0.05 A
CMOS Inputs Vin 2 Vee — 0.3V ' m
or V|N <0.3V, f=0
Notes:
1. V) (min.) = —2.0V for pulse durations of less than 20 ns.
2. T, is the “instant on” case temperature.
3. See the last page of this specification for Group A subgroup testing information.
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Capacitance!
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Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp=25°C, f=1MHz, 8 pF
Cout Output Capacitance Vec =50V 8 pF
AC Test Loads and Waveforms®
C VvV 5V O—m—AM—
ALL INPUT PULSES
OUTPUT OUTPUTO J._ 3.0V — " 90%
0
2 | 10% 10%
30pF s R2 5 pF $ R2 GND -
o [ i% " AL
INCLUDING == — INCLUDING —L 1 <t =b
SCOPE () SCOPE (b)
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUTo A o 1.73V
Data Retention Characteristics Over the Operating Range (L-version only)

Parameter Description Conditions®! Min. Max. Unit
VpRr V¢ for Data Retention 2.0 \Y
lccpr Data Retention Current Vee =Vpr=2.0V, 10 pA

7] - - - CE>Vcc—-0.3V,
tcor Chip Deselect to Data Retention Time | v, > v —0.3V or Vi < 0.3V 0 ns
tr Bl Operation Recovery Time 200 us

Data Retention Waveform

DATA RETENTION MODE ————»
Vee 3.0V

=
Vpr> 2V / 3.0V
I‘— tCDR - [<— tR b |

4. Tested initially and after any design or process changes that may affect these parameters.
5. tr< 3 ns for the -12 and the -15 speeds. tg< 5 ns for the -20 and slower speeds.
6. No input may exceed V¢ + 0.5V.

Notes:
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Switching Characteristics Over the Operating Range [2]
-12 -15
Parameter Description Min. Max. Min. Max. Min. Max. Unit

Read Cycle

tre Read Cycle Time 12 15 20 ns
taa Address to Data Valid 12 15 20 ns
toHa Data Hold from Address Change 3 3 3 ns
tace CE LOW to Data Valid 12 15 20 ns
thoe OE LOW to Data Valid 5 7 9 ns
tiz0E OE LOW to Low-Z!®! 0 0 0 ns
thzoE OE HIGH to High-z& 5 7 9 ns
tizcE CE LOW to Low-Z[8] 3 3 3 ns
thzce CE HIGH to High-z[® 9] 5 7 9 ns
tpy CE LOW to Power-up 0 0 0 ns
tpp CE HIGH to Power-down 12 15 20 ns
Write Cyclel10: 11

twe Write Cycle Time 12 15 20 ns
tsce CE LOW to Write End 9 10 15 ns
taw Address Set-up to Write End 9 10 15 ns
tha Address Hold from Write End 0 0 ns
tsa Address Set-up to Write Start 0 0 ns
tpwe WE Pulse Width 8 9 15 ns
tsp Data Set-up to Write End 8 9 10 ns
tHD Data Hold from Write End 0 0 0 ns
thzwe WE LOW to High-Z!°] 7 7 10 ns
tL7wE WE HIGH to Low-Z!] 3 3 3 ns
Notes:

7. Test conditions assume signal transition time of 3 ns or less for -12 and -15 speeds and 5 ns or less for -20 and slower speeds, timing reference levels of 1.5V,

input pulse levels of 0 to 3.0V, and output loading of the specified |, /lo and 30-pF load capacitance.

8. At any given temperature and voltage condition, tyzcg is less than t, ¢, thzog is less than t zog, and tywe is less than t g for any given device.

9. thzoEe: thzce, and tyzye are specified with C_ = 5 pF as in part (b) of AC Test Loads. Transition is measured +500 mV from steady-state voltage.

10. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and either signal can terminate a

write by going HIGH. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
11. The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of t,;yg and tgp.
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Switching Waveforms
Read Cycle No. 11213

tre

ADDRESS X

taa

[e——— topa —>

DATA OUT PREVIOUS DATA VALID

/

DATA VALID

Read Cycle No. 2 [13.14]

RN

tre

e tace

N

tboe

HIGH IMPEDANCE
DATA OUT

«<— t 70 —>}

Y

— tHzoE

T thzce

HIGH

tLzce

Y

N

DATA VALID

: IMPEDANCE

&— tpy

Vee

tpp

SUPPLY 50%
CURRENT

Notes:

12. Device is continuously selected. OE, CE = V..
13. WE is HIGH for read cycle.

14. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 1 (WE Controlled)[10. 15. 16]

twe

ADDRESS X X
e N\ W/

taw tHa —
WE [ tsp —> tpwe
N /
RO 7
OE /
OE ‘7
tsp thp
DATA 1/0 ><><><>< ><>< < DATAy VALID
< thzoE
Write Cycle No. 2 (CE Controlled)10: 15, 161
twe >
ADDRESS X X
CE - tsce >
N /
tsa >\ /]
taw > tHA >
tsp tHp -:'
DATA I/O DATA |y VALID /l

Notes: o
15. Data I/O is high impedance if OE = V).
16. If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)

Write Cycle No. 3 (WE Controlled OE LOW)[1%:

16]

twe
ADDRESS X X
ERNNNNN Z
taw tha —>
WE < tsa —’I
A A»
e— fsp tHp

paTA 10 X X XX X X

X

DATA\y VALID

tHzwe

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

14 1.4
lcc
812 KW, ™~
5 lcc 5
£ 1.0 L 10
@] / fa)
4 os = Y os
3 / 5 \
< o6 vy=s.0v  — < 06
g Ta=28°C z
A=25°
S o4 S 04 Vec=5.0V  —
VN =5.0V
0.2 | 0.2 |
SB SB
0.0 0.0
4.0 4.5 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
13 $14
=
=12 Q
N E 1.2
2 N
oo p=
= TN Tp=25°C Z 10
S 10 > Vee =5.0V
] 0.8
0.9
0.8 0.6
4.0 4.5 5.0 5.5 6.0 —55 25 125

SUPPLY VOLTAGE (V)
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AMBIENT TEMPERATURE (°C)

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

£ 120
=
& 100
[a
ad
D 80
O
L VCC:5-OV
g 60 \ Ta=25°C
3 N
3 40
= \
g 20 ™
5
Ie) 0
0.0 1.0 2.0 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

[
N
o

[y
N
(=)

v

/

[y
o o
o o

/

/ _

[e2]
o

Vce =5.0V
Tp=25°C

/

N
o

20

OUTPUT SINK CURRENT (mA)

/

0

0.

1.0 2.0 3.0 4.0

OUTPUT VOLTAGE (V)

0
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIMECHANGE
vs.SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢ccvs.CYCLETIME
3.0 30.0 1.25
P |
g 25 7 250 8 Vee =5.0V
o = 3 Tp=25°C
w 2.0 < 20.0 Yy w 1.00—— V|N =0.5V
N = / N
< 15 2 150 V4 2 /
= .
: 7 / z e
2 10 2 100 Vec=45vV — 9075
/ Ta=25°C /
0.5 /, 5.0 /
0.0 0.0 / 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Truth Table
CE WE OE Inputs/Outputs Mode Power
H X X High Z Deselect/Power-down Standby (Isg)
L H L Data Out Read Active (Icc)
L L X Data In Write Active (Icc)
L H H High Z Deselect, Output disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
12 CY7C199-12ZXC 51-85071 |28-pin TSOP | (Pb-free) Commercial
15 CY7C199-15zXC 51-85071 |28-pin TSOP | (Pb-free) Commercial
CY7C199L-15ZXC
20 CY7C199-20PXC 51-85014 |28-pin (300-Mil) Molded DIP (Pb-free) Commercial
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Package Diagrams

A

Wy

28-pin (300-Mil) PDIP (51-85014)

SEE LEAD END OPTION 7

4 N\

14 1
LS T O S, N, Y N Y, NS S, N LN, )

DIMENSIONS IN INCHES [MM] MIN.
N ] MAX.
~= REFERENCE JEDEC MO-095
0.260(6.60]
0.295[7.49] PACKAGE WEIGHT: 2.15 gms
R T T e T T T T
15 28

% |._ 00300761
0.080[2.03]

SEATING PLANE
1.345[34.16]
1.385[35.18] 0.290(7.36]
| _ | W 0325[8.251 r
/ / 0.120(3.05]
0.140[3.55] \0.140[3.55]
0.190(4.82]
0.115[2.92]
0.160[4.06]

0.009[0.23] ‘j
3° MIN.
0.015[0.38] 0.012[030)

0.060[1.52]
0.055[1.39] 4‘ 0.310(7.87] L

0.065[1.65] 0.385(9.78]

0.090(2.28]
0.1102.79] 0.015[0.38]
0.020[0.50]

SEE LEAD END OPTION

LEAD END OPTION 51-85014-*D
(LEAD #1,14,15&28)

%
=
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Package Diagrams (continued)
28-pin TSOP Type 1 (8x13.4 mm) (51-85071)

NOTE:  DORIENTATION 1D MA&Y BE LOCATED EITHER
AS SHOWN IK OPTIOW I OR OPTION 2

Lol
=
1
o o
13.6 o)
3 =
32 =
DPTION 1 — | fo—— = e R
(SEE MOTED ' 0.05
055
[N —
= O = & BSC,
oPTION & p— 1
(SEE NDTD\% = %
— —[on
— — Q)[\’
= = 0,27
— = { 0.8
= - 0
— — i B
0.20 -
DN E{i
{ ' DIMEIZION IN MM
f EJJr‘ i 1% MaX

45,
sl
|
>
S
Ul
o
DO
[USIBN
F]
—=
=
=
=z

U.es 51-85071-*G

GAUGE PLANE

All products and company names mentioned in this document are the trademarks of their respective holders.
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Document History Page

Document Title: CY7C199 32K x 8 Static RAM
Document Number: 38-05160

Issue Orig. of
REV. ECN NO. Date Change Description of Change
*k 109971 10/28/01 Szv Change from Spec number: 38-00239 to 38-05160
*A 121730 01/09/02 DFP Updated Product Offering table
*B 492500 | See ECN NXR Removed 8 ns, 10 ns, 25 ns, 35 ns, 45 ns speed bins

Removed 28-Lead (300-Mil) CerDIP, 28-Pin Rectangular Leadless Chip
Carrier, 28-Lead Molded SOIC, 28-Lead Molded SOJ packages from product
offering

Changed the description of I, from Input Load Current to Input Leakage
Current in DC Electrical Characteristics table

Removed |og parameter from DC Electrical Characteristics Table

Updated Ordering Information Table
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