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Features

o Automatic power-down when
deselected

o CMOS for optimum speed/power
o High speed
-~ 20ns
o Low active power
— 990 mW
¢ Low standby Power
— 220 mW
e TTL-compatible inputs and outputs
e Capable of withstanding greater than
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Functional Description

The CY7C185A and CY7C186A are high-
performance CMOS static RAMs orga-
nized as 8192 words by 8 bits. Easy

memory expansion is provided by an active
LOW chip enable (CEI), an active HIGH

. chip enable (CE,), an active LOW output

enable (OF), and three-state drivers, Both
devices have an automatic power-down
feature (CEj), reducing the power con-
sumption by over 75% when deselected.
The CY7C185A is in the space saving
300-mil-wide DIP package and leadless
chip carrier. The CY7C186A is in the

8,192 x 8 Static R/W RAM

enable (WE) inputs are both LOW, and the
chip enable two (CEp) input is HIGH. Data
on the eight I/O pins (I/Og through I/O7) is
written into the memory location specified
on the address pins (Ag through Ajs).
Reading the device is accomplished by tak-
ing chip enable one 1) and output en-
able (OE) LOW, while taking write enable
(WE) and chip enable two (CE;) HIGH.
Under these conditions, the contents of the
memory location specified on the address
pins will appear on the IO pins.

The I/O pins remain in high-impedance
statclwhen chip enable one (-Cgl?‘.'l) or output
enable

te di - mil-wi (OE) is HIGH, or write enable
2001V electrostatic discharge star.u.iard 60Q-mil Wld.“' pa.ckagc. ) (WE) or chip enable two (CEp) is LOW,
Writing to the device is accomplished . . . . .
when the chip enable one (CEy) and write A die coat is used to insure alpha immuaity.
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Selection Guidelll
7C185A~25 | 7C185A~35 | 7C185A—45 | 7C185A~-55
7C186A—25 | 7C186A—-35 | 7C186A—45 | 7TC186A-55
Maximum Access Time (ns) 25 35 45 335
Maximum Operating | Mili 125 125 125 125
Current (m?l\%e e =
Maximum Standby | Military 40720 30720 30720 30720
Current (mA)

Shaded area contains advanced information.
Notes:

1. For commercial specifications, see the CY7C185/6 datasheet,
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=== SEMICONDUCTOR
Maximum Ratings . - o
(Abovewhich the useful life may be impaired. Foruserguidelines, Output Current into Outputs (Low) ...... Cerraaiaens 20mA
nottested.) Static Discharge Voltage .............. Creieareens >2001vV
Storage Temperature ..... evene e - 65°Cto +150°C  (per MIL—STD~-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent .....o.ciiiviiiiineniiinaen. . >200mA
PowerApplied ....... virinsviesseesess. —55°Cto +125°C. Operating Range
Supply Voltage to Ground Potential Ambient
gén 381to Px: 143 . d . o ........ ereeeenens —~05Vto+7.0V. Range Temperature Yee
'oltage Applied to Outputs T ~
I HIGNZSEE vvveernrersnnsrsnnensnns —05Vio 470y | Military? 55°Cto +125°C SV £10%
DCInput Voltage .....ooveviernvannians. —3.0Vio +7.0V cmes C - R
Electrical Characteristics Overthe Operating Range[3!
7C185A-12 | 7C185A~-15 | 7C185A-20
7C186A—12 | 7C186A—-15 | 7C186A—20
Parameters Description Test Conditions Min. | Max, | Min, | Max. | Min. | Max. | Units
Vou Output HIGH Voltage | Vce = Min, Igyg = — 40mA 24 24 24 v
VoL Output LOW Voltage | Ve = Min, Igr, = 8.0mA 04 0.4 04 \'
Vi Tnput HIGH Voltage 22 | Vee | 22 [ Vee | 22 [ Ve | V
Vi Input LOW Voltagel*] -05] 08 |-05] 08 [—-30]| 08 | V
Ix Input Load Current GND < Vi< Ve | =10 | +10 | =10 | +10 | —10 | +10 | gA
Toz Output Leakage GND < Vi< Vce -10 | +10 | -10 | +10 | -10 | +10 | A
Current OutputDisabled
Tos OutputShort Vce = Max.,, Voyt = GND -350 ~350 -300 | mA
Circuit Current[S]
Icc Ve Operating Vce = Max. Military 180 170 135 | mA
Supply Current Tour=0mA
Isp1 Automatic CEy Max. Vee, CE; > Vi, | Military 40 40 40 | mA
Power-DownCurrent | Min.Duty Cycle =100%
Ispz Automatic CEy Max, Ve, Military 20 20 20 | mA
Power-DownCurrent | CE; > Ve —0.3V
ViN2Vec—03V
orViy > 03V

Shaded area contains advanced information,
Notes:
2, Ta isthe “instant on” case temperature.

3. Seethe last page of this specification for Group A subgroup festing in-
formation.

4. Vi, (min) = —~ 3,0V for pulse durations less than 30 ns.
5. Notmore than 1 outputshould be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.
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Electrical Characteristics Overthe Operating Rangel3] (continued)
TC185A-25 | 7C185A—35,45,55
. 7C186A-25 | 7C186A-35,45,55
Parameters Description Test Conditions Min. | Max, Min. Max, Units
Vou Qutput HIGH Voltage Vee=Min, Iog = - 4.0mA 24 24 ’ v
VoL Output LOW Voltage Vec = Min, IoL = 8.0mA 04 04 v
Vi Input HIGH Voliage 22 \ s 22 Vce \'%
Vo Input LOW Voltagel4] =30 0.8 -3.0 0.8 v
Ix Input Load Current GND < Vi< Ve -10 | +10 -10 +10 nA
Toz Output LeakageCurrent | GND < Vi< Vg, OutputDisabled | —-10 +10 -10 +10 HA
Ios Output Short Ve = Max, Vout = GND -300 -300 mA
CircuitCurrent(] .
Icc Vcc OperatingSupply Vee=Max, Ioyr=0mA | Military 125 125 mA
Current :
Ispt Automatic CE; Max. Vec, CE; > Vig, Military 40 30 mA
Power-DownCurrent Min. Duty Cycle = 100%
Isp2 Automatic CE; Max. Ve Military 20 20 mA
Power-DownCurrent CE; > Ve ~-03V
VN = Vee -03V
orVin > 0.3V
Capacitancel6]
Parameters Description Test Conditions Max, Units
Cin InputCapacitance Ta=25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee =30V 10 pF
Notes: :
6. Testedinitiallyand after may design or processchanges that may affect
these parameters. i
AC Test Loads and Waveforms
RA1481Q R1481Q
5V o— AAA 5V oA —
OUTPUT o— -[ OUTPUT ] 3.0V ALL INPUT PULSES
I A 5 L 90%
R2 R2 90%
80 pF 2550 .l 2550 GND —— 0% 10%
INCLUDING 2. L iNncLuoing L. L
JIGAND = = JIGAND = = <5ns -» <8ns
SCOPE SCOPE C185A& C185A6
(a) (b)
Equivalent to: THEVENIN EQUIVALENT

167Q

OUTPUT 06— 0 1.73V
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Switching Characteristics Overthe Operating Range(® 7]

7C185A—-12 7C185A—-15 7C185A~20 7C185A-25
7C186A~12 7C186A—15 TC186A~20 7C186A~25
Parameters Description © | Min. | Max, | Min. | Max. | Min, | Max., | Min. | Max. | Units
READ CYCLE -
trRC Read Cycle Time 12 15 20 25 ns
tAA Address to Data Valid 12 15 20 25 ns
toHA. Data Hold from AddressChange 3 3 3 3 ns
tACEL CE; LOW to Data Valid 12 15 20 25 ns
tACE2 CE; HIGH to Data Valid 12 15 20 25 ns
tbOE OE LOW to Data Valid 6 7 10 12 ns
tLzoe OELOWtoLowZ 0 0 3 3 ns
tHZOE OE HIGH to High Z{8] 7 8 8 10 ns
trzcEL CE; LOW to Low ZI%} ) 3 3 5 5 ns
trzce2 CE; HIGHtoLowZ 3 3 3 3 ns
tHzce CE; HIGH to High Z[8. 91 1 8 8 10 ns
CE; LOW to High Z,
fpu CE; LOW to Power-Up 0 0 0 0 ns
tpD CE; HIGH to Power-Down 12 15 20 20 ns
WRITE CYCLE[]
twe Write Cycle Time 12 15 20 20 ns
tscEL CEj LOW to Write End 8 10 15 20 ns
tscez CE; HIGH to Write End 8 10 15 20 ns
taw Address Set-Up to Write End 9 10 15 20 ns
tHA Address Hold from Write End Q 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 ns
tPwE WE Pulse Width 8 10 15 15 as
tsp Data Set-Up to Write End 6 7 10 10 ns
tup Data Hold from Write End 0 0 0 0 ns
tLzZwE WEHIGH to Low Z 3 3 3 5 ns
tHZWE WE LOW to High Z[8l 6 7 7 7 ns
Shaded arca contains advanced information.
Notes:

7. Testconditions assume signal transition time of 5 nsorless, timing ref-
erencelevels of 1.5V, input pulse levels of 0ta 3.0V, and outputloading
of the specified It fIop and 30-pF load capacitance,

8. tuzOE, tHzcE, and tyzwe are specified with Cp, = 5 pF as in part (b)
of AC Test Loads. Transition is measured 500 mV from steady state
voltage.

9. At any given temperature and voltage condition, tyzcg is less than
tyzcg forany givendevice.
10. Device is continuously selected, OE, CE = V.. CEp = Vi,
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Switching Characteristics Overthe Operating Rangel2 7)(continued)

7C185A~35 7C185A—45 7C185A—55
7C186A-35 TC186A—45 7C186A—55
Parameters Description Min. | Max. | Min, | Max. | Min. | Max. Units
READ CYCLE
trC Read Cycle Time 35 45 55 ns
taa Address to Data Valid 35 45 55 ns
toHA Data Hold from AddressChange 3 3 3 ns
tACEL CE; LOW to Data Valid 35 45 55 ns
tACE2 CEz HIGH to Data Valid : 25 30 40 ns
tDoE OFE LOW to Data Valid 15 20 25 ns
t1Z0E OELOWtoLowZ 3 3 3 ns
tHZOE OE HIGH to High ZI8] ’ 12 15 20 ns
tr7cE1 CE; LOW to Low ZI] 5 ns
fLzcez CE;HIGHtoLow Z 3 3 ns
tHZCE CE; HIGH to High Z[5: 9 15 15 20 ns
CE; LOWto HighZ

teu CE; LOW to Power-Up 0 0 0 ns
teD CE1 HIGH to Power-Down 20 25 25 ns
WRITE CYCLE!®]
twe Write Cycle Time 25 40 50 ns
tsCE1 CE; LOW to Write End 25 30 40 ns
tsCE2 CE; HIGH to Write End 20 25 30 ns
taw Address Set-Up to Write End 30 40 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPwWE WE Pulse Width 20 20 25 ns
tsp Data Set-Up to Write End 15 15 25 ns
thp Data Hold from Write End 0 0 0] ns
tLzwE WEHIGH to Low Z 5 5 ns
tuzwe WE LOW to High Z[8] 10 15 20 ns
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Switching Waveforms
Read Cycle No, 119 1] Lo

ADDRESS X *
tan | . (2]
toHa | - . E
DATA OUT PREVIOUS DATA VALID XXX DATA VALID =
. ClesA7
Read Cycle No, 2 [11: 12]
- tre
B R Vi
CE; 4 . N
] e N
o K
. - I tHzoe
CE >
e— tizog —»] < thzce —> HIGH
IMPEDANGE
DATA OUT HIGH IMPEDANCE <<< DATA VALID )
———— Y70 ————
Voo —— 1oy »] ki I iIcc
SUPPLY * 50% 50%
CURRENT ‘L. 1B
R Ci185A8
Write Cycle No, 1 (WE Controlled) [13, 14]
[ tWC wl

ADDRESS

X

X

tsce1
o K Y, 7
o« 007 — EOMNANNNN
ot 7, taw tha — \
" E NN A

F‘ tsp h; o

DATA IN DATA-IN VALID
j«— towe —»

f— tzoe —>|

DATA/O DATA UNDEFINED A

HIGH IMPEDANCE

C185A9

Notes:

11, Address valid prior to or coincident with CE transition LOW,
12, WE is HIGH for read cycle.
13. Theinternal write time of the memoryis defined by the overlap of CE

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

ateawrite 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,

14. Data /O is high impedance if OE = V.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled) {13, 14, 15]

two !
ooRess K k
CEy t :
§ SCE1 Y/
. N
LT
4 N
CEz /] tscez N
taw - tHa ——»i -
tpwe -
N 4
7 Al A
o tsp tip
DATAIN * DATAIN VALID
IGH IMPEDANCE ——
DATA /O Hia AN p,
C185A-10
Notes; .
15. IfCE goes HIGH simultaneously with WEHIGH, the outputremains
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 YOLTAGE
1.4 1.2 Z 120
812 B0 ' = 100
810 le 8 <| 8
8 os L~ g 8 %
\ 4 Ve = 5.0V
2 3 0s Y oo 28,
go.e/ g g € ~ =2c
[ & 04 8 40 S,
2 o4 g o Voo = 5.0V { \
Vin = 5.0V ls N
02 lsa 02— Iss g 20
0.0 i 0.0 3 o
40 45 50 55 60 =55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE ¥s, AMBIENT TEMPERATURE a0 OUTPUT YOLTAGE
14 16 -
E 120 o
3 1.3 3 1.4 % o //
o 12 a = Voo = 5.0V
g N 12 e § 80 // Telosec
1.1 g / ¥
% ~ Ta=25°C £ 10 Z
g 1.0 ~—] g / Vg =5.0V [ /
R 08 g /
08 e _ ::»; 20 /
0.8 0.6 0
40 45 50 55 60 —55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUTVOLTAGE (V)  cygenss
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Typical DC and AC Characteristics (continued)

R o
3.0 30.0
o 25 250 / S
g 20 2 200
N " /
g 15 :;: 156.0 7’
5 i —
2 10 H 100 7 Veo= a8
05 . 5.0—A Ta=28°C
00 1] 00 |
00 10 20 30 40 5.0 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)
Truth Table
CE; | CE; | WE | OE | Inputs/Outputs Mode
H| X | X | X | Highz Deselect/Tower-Down
X L | X} X | HighZ Deselect
L |H|H]{L | DataOut Read
L|H|L|X]|Daaln Write
L | H|H|H|HighZ Deselect
Address Designators
Addvess Address Pin
Name Function Number
A4 X3 2
A5 X4 3
A6 X5 4
A7 X6 5
A8 X7 6
A9 Y1 7
Al0 Y4 8
All Y3 9
Al12 YO0 10
A0 Y2 21
Al X0 23
A2 X1 24
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Ordering Information MILITARY SPECIFICATIONS
Speed ) Package | Operating Group A Subgroup Testing
(ns) Ordering Code Type Range DC Characteristics
127 | CYICI85A-12DMB | D22 | Militayy Paramoters Subgroups
CY7CI85A—12KMB | K74 Vor 123
CYTCI85A—12LMB | L34 Vor 123
15 | CYICI8SA-15DMB | D22 | Military Var 123
CY7C185A~15KMB K74 Vi Max, 1,2,3
CYTCI85A—15LMB | 154 T 12,3
20 | CY7CI8SA—20DMB | D22 | Military Tor 123
CY7CI85A—20KMB | K74 Tos 123
CY7C185A-20LMB L54 Icc 1,2,3
25 | CYICI8SA—25DMB | D22 | Military o 123
CYTCI85A—25KMB | K74 Tom 123
CY7CI85A—25LMB | L54 Switehina Ch —
35 | CYICIS5A—35DMB | D22 | Militaty w‘t: ng aracm':t;cs
t
CY7CI85A—35KMB | K74 arame ”; | Subgroups
READ CYCLE -
CYTCI85A—35LMB | L34 cv T
t t R ] £
45 | CYICI85A-45DMB | D22 | Military e .
t t ] £l
CYTCI85A—~45KMB | K74 AA ’8 —
CYTCI85A—45LMB | 154 foHA ; 8’ 9’ 10’ -
55 | CYICI8SA—55DMB | D22 | Military ACEL e,
CY7CI85A~55KMB | K74 ACE? e
CYTCIS8SA-55LMB | L4 ‘DOE i
WRITE CYCLE
Speed o Package | Operating twe 7,8,9,10,11
deri ,
(ns) rdering Code Type Range tsom 7.8,9,10,11
12 | CYICI86A—12DMB | D16 | Military
tsce2 7,8,9,10,11
CY7CI86A—12LMB | 155
taw 7,8,9,10, 11
15 | CYICI86A—15DMB | Di6 | Military
tHA 7,8,9,10, 11
CY7CI86A—15LMB | 155
tsa 7,8,9,10, 11
20 | CY7CI86A-20DMB | DI6 | Military
trwE 7,8,9,10,11
CYTC186A—20LMB | 55
tsp 7,8,9,10, 11
25 | CYICI86A~25DMB | D16 | Military
tHp 7,8,9,10,11
CY7CI86A—25LMB | L35
35 | CY7CI86A—35DMB | Di6 | Military Document #: 38~00114-A
CYTCI86A—35LMB | L35
45 | CY7CI86A—45DMB | D16 | Military
CY7CI86A—45LMB | 155
55 | CYICI86A—55DMB | DI6 | Military
CY7CI86A—55LMB | L35

Shaded area contains advanced information.
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