CYPRESS SEMICONDUC

Features

¢ Automatic power-down when
deselected

® CMOS for optimum speed/power

® High speed

— 10ns

Lowactive power

— 935 mW

Low Standby Power

— 220 mW

TTL-compatible inputs and outputs

Capable of withstanding greater than
2001V electrostatic discharge
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Functional Description

The CY7C185 and CY7C186 are high-per-
formance CMOS static RAMs organizedas
8192 words by 8 bits, Easy memory €xpan-
sionis provided by an active LOW chipen-
able (CEj), an active HIGH chip enable
(CEp), and active LOW output enable
(OE) and three-state drivers. Both devices
have an automatic power-down feature
(CEy), reducing the power consumption by
over 75% when deselected, The CY7C185
is in the space-saving 300-mil-wide DIP
package and leadless chip carrier. The
CY7C186 is in the standard 600-mil-wide
package,

Au active LOW write enable signal (WE)

8,192 x 8 Static R/'W RAM

the memory, When CE; and WE inputs are
both LOW and CE; is HIGH, data on the
eight data input/output pins (I/0y through I/
0Oy) is written into the memory location ad-
dressedbytheaddresspresentonthe address
pins (Ag through Ay7). Reading the device is
accomplished by selecting the device and en-
abling the outputs, CE; and OE active LOW,
CEj active HIGH, while WE remains jnac-
tive or HIGH. Under these conditions, the
contents of the location addressed by the in-
formation on address pins is present on the
eightdata input/output pins,

Theinput/outputpins femain ina high-impe-
dance state unless the chip is selected, out-
puts are enabled, and write enable (WE) is
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controls the writing/reading operation of g{gﬁ;A die coatisused to insure alpha im-
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Selection Guidell]
7C185-20 | 7C185~25 | 7C185~-35 7C185-45 | 7C185—55
7C185-10 | 7C185—12 | 7C185~15 7€186—20 | 7C186~25 | 7C186-35 7C186-45 | 7C186-55
Maximum Access Time (ns) 20 25 35 20 25 35 45 55
Maximum Operating
Cumm(mAg 170 170, 160 120 100 100 100 80
e Standby 4020 | 4020 | a0m0 [ 2020 | 2020 | 2020 | 2000 | 2020

Shaded areas contain advanced information,
Note:

1. Formilitaryspecifications, see the CY7C185A/CYTC186A datasheet,
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iorass T-46-23-12 CY7C186
= SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life maybe impaired. Foruserguidelines, ~Output Current into Qutputs (Low) ................ 20mA
nottested.) Static Discharge VOIAge ... vnoveenveeenrenenn. >2001V
Storage TEMPEratiure ..vevvvveeeraesss — 65°Cto +150°C  (per MIL-STD-883, Method 3015) _
Ambient Temperaturewith Latch-UpCurrent .....oovvevneirareiorencnae. >200 mA
H [+ o
PowerApplied v.uvivrinnnsns veesreres —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential........ ~0.5Vto +7.0V Amibient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ...ocovvviviireniions oo =05Vio+7.0V Commercial 0°Cto +70°C 5V = 10%
DCInput Voltage ......c.ovvvvnnennennn —-3.0Vto +7.0V
Electrical Characteristics Over the Operating Range
7C185—10 7C185-12 7C185-15
Parameters Description Test Conditions Min. | Max, | Min, | Max. | Min. | Max. | Units
Vou Output HIGH Voltage | Ve = Min,, Iop = ~ 4.0mA 24 24 24 \'/
VoL Output LOW Voltage | Vcc = Min, I, = 8.0mA 0.4 0.4 04 v
Vi Input HIGH Voltage 22 | Vee]l 22 | Ve | 22 | Ve v
\ Input LOW Voltagel2] -30] 08 |-30] 08 [-30]08 ] V
Ix Input Load Current GND <V < Vce -10 | +10 | —-10 | +10 | —10 | +10 | pA
Ioz Qutput Leakage GND < Vi< Vco, -10 | +10 | <10 | +10 | ~10 | +10 | pA
Current OutputDisabled
Ios Qutput Short Vce = Max,, -350 =350 -350 | mA
Circuit Current(3! Vout = GND i 7
Icc VccOperating Ve =Max,, 170 170 160 | mA
Supply Current Iour=0mA
Isp1 AutomaticCEj Max. Ve, CEp > Vi, 40 40 40 | mA
Power-DownCurrent | Min. Duty Cycle = 100%
Ism Automatic CEy Max. Ve, CEf > Ve — 0.3V, 20 20 20 mA
Power-DownCurrent | Vpy>Vee—=03VorVy <03V

Shaded areas contain advanced information.
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Electrical Characteristics Overthe Operating Range(continued)

7C185—20 |7C185-25,3545 | 7C185~55
7C186-20 |7C186-253545| 7C186-55 -
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min, | Max, | Units 1A
Vou Output HIGH Voltage | Vec = Min, [og = — 4.0mA 24 24 24 \' "
VoL Output LOW Voltage | Vco = Min, Igr. = 8.0mA 0.4 04 0.4 v E
Vi Input HIGH Voltage 22 | Vel 22 Vee | 22 | Ve | V o
v Input LOW Voltagel2] -30] 08 | -3.0 08 [-30} 08 v »
Iix Input Load Current GND < V1 < V¢ =10 | +10 | -10 +10 | ~10 | +10 | pA
Toz Output Leakage GND < Vi < Ve, ) -10|+10| -10 | +10 | -10 | +10 | pA
Current OutputDisabled )
Ios OutputShort Vce = Max,, -300 ~300 ~300 | mA
CircuitCurrent[3] Vour = GND
Icc VccOperating Vee = Max, . 120 100 : 80 | mA
Supply Current Iout = 0mA
IsB1 Automatic CE; Max, Ve, CEp > Vi, 20 20 20 mA
Power-DownCurrent | Min. Duty Cycle = 100%
Ism2 Automatic CE; Max. Vg, CEj 2 Ve ~ 0.3V, 20 20 20 | mA
Power-DownCurrent | Viy > Vee—0.3Vor Viy <03V
Capacitance(]
Parameters DPescription Test Conditions Max. Units
Ciy InputCapacitance T, =25°C, f = 1 MHz, 10 pF
CouT OutputCapacitance Vee =50V 10 pF
Notes:
2. Vp,min. = ~3,0V for pulse durations Iess than 30 ns. 4. Testedinitiallyand after any design or process changes that may affect
3. Notmore than 1 outputshouldbeshorted atone time, Duration of the these parameters.

short circuit should not exceed 30 seconds,

AC Test Loads and Waveforms

o Ri 4810 o R14810
O A L —— L
OUTPUTO——T- OUTPUT&T' ALL INPUT PULSES
agv } L o0%
30pF - 5pF R 10% o 10%
INCLUDING I ] INCLUDING I GND .
J&gﬁg = = J[S%;\)P;g = = <5ns | -] <5ns
@) o) G854 _ - c1855

Equivalent to: THEVENIN EQUIVALENT

1670
OUTRUT O——ere AN 0 1,73V
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Switching Characteristics Overthe Operating Rangel5]

7C185-10 7C185-12 7C185-15
Parameters . De'scription Min, | Max. Min, Max. Min. Max. Units
READ CYCLE .
tre Read Cycle Time 10 12 15 ns
taa Address to Data Valid 10 | 12 15 ns
toHA Data Hold from 3 3 3 ns
AddressChange :
tACE! CE; LOW to Data Valid 10 ] 12 15 ns
tACE2 CE, HIGH to Data Valid 10 12 15 ns
tDOE OE LOW to Data Valid 5 6 10 ns -
tLzZOE OELOWtoLowZ 0 0 3 ns
tuzoE OE HIGH to High ZI[61 5 7 8 ns
tL.ZCE1 CE{ LOW to Low Z[7} ns
t ZcE2 CE; HIGH to Low Z 2 ns
tHZCE CE; HIGH to High ZI8. 9 5 7 8 ns
CE; LOW to High Z
tpy CE; LOW to Power-Up 0 0 0 ns
tpp CE; HIGH to Power-Down 10 12 15 ns
WRITE CYCLES]
twe Write Cycle Time 10 12 15 ns
tSCEL CE; LOW to Write End ' 8 12 1s
B tscE2 CE; HIGH to Write End 12 ns
tAw Address Set-Up to 12 ns
Write End
tHA Address Hold from 0 0 0 ns
Write End
tsA Address Set-Upto 0 0 0 ns
Write Start
tpwE WE Pulse Width 8 12 ns
tsp Data Set-Up to Write End 10 ns
tup Data Hold from Write End 0 1] ns
tuzwe WE LOW to High Z[8] & 6 7 ns
tLzwe WEHIGH to Low Z 2 3 3 ns
Shaded areas contain advanced information,
Notes:

5. 'Testconditions assume signal transition time of Snsor less, timingref- 7.
erencelevelsof 1.5V, input pulse levelsof 0 to 3.0V, and outputloading
of the specified Ior /Ion and 30-pF load capacitance. 8.
6. tyzoE, tnzce, and tHzwe are specified with Cp, = 5 pF as in part (b)
of AC Test Loads. Transition is measured £500 mV from steady state
voltage.
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At any given temperature and voltage condition, tyzcg is less than

trzcE for any given device. s

The internal write time of the memory isdefined by the overlap of CEy

LOW, CE; HIGH, and WE LOW, Both signals must be LOW to initi-

ate awrite 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. -
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Switching Characteristics Overthe Operating Range!s! (continued)
7C185-20 7C185-25 7C185-35 7C185~45 7C185~55
7C186-20 7C186-25 7C186-35 7C186-45 7C186~55
Parameters Description Min. IVMmr. Min. IMax. Min. | Max. | Min. | Max. { Min. | Max. | Units
READ CYCLE :
tre Read Cycle Time 20 25 35 45 55 ns
taa Address to Data Valid 20 25 35 45 55 ns
toHA Bg:- Hold from 5 5 5 5 5 ns
essChange
tACE1 CEj LOW to Data Valid 20 25 35 45 55 ns
tacE2 CE; HIGH to Data Valid 20 25 25 30 40 | ns
tDoE OE LOW to Data Valid 10 12 15 20 25 ns
tLzoE OE LOW to Low Z 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[6] 8 10 12 15 20 ns
t1zce1 CE;1 LOW to Low Zl] 5 ns
tLzCE2 CE; HIGH to Low Z 3 ns
tHzCE CE; HIGH to High Z18.9] 8 10 15 15 20 ns
CE; LOWtoHighZ
tpy CEj LOW to Power-Up 0 0 0 0 0 ns
tpD CE; HIGH to Power-Down 20 20 20 25 25 ns
WRITE CYCLES]
twc Write Cycle Time 20 20 25 40 50 ns
tSCE1 CE; LOW to Write End 15 20 25 30 40 ns
tscE2 CE; HIGH to Write End 15 20 20 25 30 ns
taw Qdfiress Set-Upto 15 20 25 30 40 ns
] rite End
tA \A‘;igress Hold from 0 0 0 0 0 ns
tite End
tsa G{ddress Set-Upto 0 0 0 0 0 ns
rite Start
tpwE WE Pulse Width 15 15 20 20 25 ns
tsp Data Set-Up to Write End 10 10 15 15 25 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High ZBI 7 7 10 15 20 ns
tLzwE WEHIGH to Low Z 5 5 5 5 5 ns
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1-46-23-12 CY7C185
CY7C186
Switching Waveforms
Read Cycle No, 1[% 10] . |
tae
ADDRESS )( *
7Y | .
: tona
DATA OUT PREVIOUS DATA VALID HXXX DATA VALID
C1856
Read Cycle No, 2{11, 12]
o —\ tre ,
N V.
' - \
ce, —] Yoo N
” K
‘ toog ———» tizoe >
e l M IMPRANG
PED. 124
DATA OUT HIGH IMPEDANCE V4 DATA VALID )——
OUNN
- tzce - .
————— j«—— Ipp
Voo tPu ico
SUPPLY 50% 0%
CURRENT }‘\ S8

C185-7

Write Cycle No, 1 (WE I‘Controlled)[m: 12]

twe

ADDRESS %

k

tscet
C&y m\ ;WA 7
Y, N <
Y .
taw > tya —™
We [ fga ———> towe >
X&\\‘}\ 7(
I tsp ol tup
DATA IN * DATA-IN VALID Sk
je— tzwe -—-l e— tzwe
DATA /O DATA UNDEFINED Da HIGHIMPEDANCE L/
c1858

Notes:

9. Device is continuously selected. OF, CE = Vi, CE3 = Vi,
10. Address valid prior to or coincident with CE transition LOW,
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11, WE is HIGH for read cycle.
12, Data J/O is high impedance if OE = Vp.
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=="¢5 SEMICONDUCTOR T-46-23.12
Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled) (1% 12,13}
twe »]
aopRess K g{
CEy V t
\ SCE1 (
. N /|
tsa
4 N
CEz S—— e — N
taw tHa ——»
ﬁ‘— tpwg ———
N 4
AR .. Y AP
e tsp tp
DATA IN DATA-IN VALID
o thzwe —-'
HIGH IMPEDANGE ~————
DATA /O DATA UNDEFINED > <
©1859
Note: _ _
13, IfCEgoes HIGH simultaneously with WE HIGH, the output remains
ina high-impedance state, - -
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs, AMBIENT TEMPERATURE — vs. OUTPUT VOLTAGE
14 12 120
812 B9 ' = 100
810 log 8 c| &
ﬁ 0.8 L~ a o 3 %
X N W Vee = 6.0V
306/ 3 06 g & < =2t
X = <
T & o4 Q 40 -
S 04 g ° Veo=FOor | 8¢ N
Vin = 5.0V 5 S
02 lsn 02— E 20
0.0 0.0 o 0
40 45 50 55 60 ~55 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE (v} AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 Z 110
E
< 120 =
13 =
3 314 E )4
o 12 a T Vo = 5.0V
& N 12 ~ :::, 80 / Tez25°C 4
g 14 . g / 8
™~ Ta=25°C 210 Z 60
T g @ /
g 10 ~ z Veg = 5.0V E 4
— 08> E . /
o]
.6 0.6 0 /
40 45 50 55 60 ~55 25 125 00 10 20 30 a0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
8, SUPPLY VOLTAGE 5. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
30 300 1.25 p—
'cc = 5.
25 25.0 am Ta=25°C
2 . / 8 Voo = 0.5V
Hni 20 5; 20.0 / a8 100
N
% 15 & 150 L ?Et' /
c o / = /
=} a —1 Q 075
-4 1.0 10.0 / VCC =45V 2 ”
05 / Ta=25°C /
X 50 - —
0.0 /( 0.0 / l | 0.50
00 10 20 30 40 60 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MH2)
Truth Table
CEy | CE; | WE | OE [ Inputs/Outputs Mode
H} X | X | X | Highz Deselect/Power-Down
X} L | X | X | Highz Deselect
L H H L | DataOut Read
L H L X | Dataln Write
L H H | H | HighZ Deselect
Address Designators
Address Address Pin
Name Function Number . . .
A4 X3 2 : ;
AS X4 3 |
A6 X5 4
A7 X6 5
A8 X7 6
A9 Y1 7
Al0 Y4 8
All Y3 9
Al2 YO 10
A0 Y2 21 -
Al X0 23
A2 X1 24
A3 X2 25
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Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
10 CY7Ci85-10DC D22 | Commercial 20 CY7C186—-20DC D16 Commercial
CY7C185-10PC P21 CY7C186-20PC P15
CY7C185-10VC v .25 CY7C186-25DC D16 | Commercial
12 CY7C185-12DC D22 | Commercial CY7C186—-25PC P1s
CY7C185-12PC P21 35 CY7C186—-35DC Di6 Commercial
CY7C185-12VC V21 CY7C186-35PC P15
15 CY7C185-15DC D22 { Commercial 45 CY7C186—-45DC D16 | Commercial
CY7C185-15PC P21 CY7C186—45PC P15
CY7C185~15VC V21 55 CY7C186-55DC D16 | Commercial
20 CY7C185-20DC D22 | Commercial CY7C186-55PC P15
CY7C185-20LC L54
CY7C185—-20PC P21 )
CY7C185-20VC V21
25 CY7C185~25DC D22 | Commercial
CY7C185-25LC L54
CY7C185-25PC P21
CY7C185-25VC V2t ’
35 CY7C185—-35DC D22 | Commercial
CY7C185-35LC L54
CY7C185-35PC P21
CY7C185-35VC V21
45 CY7C185—-45DC D22 Commercial
CY7C185-45LC Ls54
CY7C185~45PC P21
CY7C185-45VC V21
55 CY7C185~55DC D22 | Commercial
CY7C185~55LC L54
CY7C185-55PC P21
CYTC185-55VC V21
Shaded areas contain advanced information.
Document #: 38—00037-G
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