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Features Functional Description
o Ultra high speed The CY7B164 and CY7B166 are high-
— taa=8ns performance BICMOS static RAMs orga-

nized as 16,384 x 4 bits. Easy memory ex-

* Lowactive power pansion is provided by an active LOW

— 700 mW chip enable (CE) and three-state drivers.
o Low standby power The CY7B166 has an active LOW output
— 250 mW enable (OE) feature. Both devices have an

automatic power-down feature, reducing

* BiCMOS for optl_mum speed/power the power consumption by 67% when de-
e Output enable (OE) feature (7B166) selected.

¢ TTL-compatible inputs and outputs  yrjsing (o the device is accomplished when
o Capable of withstanding greater than  the chip enable (CE) and write enable

2001V electrostatic discharge (WE) inputs are both LOW. Data on the
four input/output pins (1/0Og through I/O3)

EMICONDUCTOR 16K x 4 Static R/W RAM

is written into the memory location specified
on the address pins (Ag through Aq3).

Reading the device is accomplished by taking
chip enable (CE) LOW (and OE LOW for
7B166) while write enable (WE) remains
HIGH. Under these conditions the contents
of the memory location specified on the ad-
dress pins will appear on the four data 1/O
pins.

The /O pins stay in high-impedance state
when chip enable (CE) is HIGH, or write en-
able (WE) is LOW (or output enable (OE) is
HIGH for 7B166).

Logic Block Diagram Pin Configurations
DIP SOJ DIP/SOJ
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(78166 ONLY)
B164-4 B164-2
Selection Guide
7B164—-8 7B164—10 7B164—12 7B164-15
7B166—-8 7B166—10 7B166—12 7B166—15
Maximum Access Time (ns) 8 10 12 15
Maximum Operating Commercial 140 130 120
Current (mA Military 145 120 135
Maximum Operating Commercial 50 40 40
Current (mA) Military 60 55 50

Shaded area contains preliminary information.
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Maximum Ratings
(Above which the useful life may be impaired. Exposure to abso- ~ Static Discharge Voltage ....................... >2001V
lute maximum rated conditions for extended periods may affect ~ (per MIL—STD—883, Method 3015)
device reliability. For user guidelines, not tested.) Latch-Up CUTTent «........ovvoveeeeeon oo 200 mA
Stora.ge Temperature . EOREEEERLER L - 65°Cto + 150°C Operating Range
Ambient Temperature with Ambient
: _ cgo ° ien
Power Applied ............... SRRRREE 55°Cto + 125°C Range Temperature Vee
Supply Voitage to Ground Potential ... . . .. —0.5Vito + 7.0V C = 3 v 5%
o o _ .
DC Voltage Applied to Outputs ommercia 0°Cto +70°C SV x5%
inHighZState ....................... - 0.5Vt + 7.0V -10, =12 | 5V *10%
1 _
DC Input Voltagelll ................... 3.0Vto + 7.0V Military2] |~ 55°C to 4 125°C 3V = 10%
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel3]
7B164—-8 7B164-10
7B166—8 7B166—-10
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min. | Iog = -40mA | Com’l 24 2.4 \%
Iop=-20mA | Mil
VoL Output LOW Voltage Vce = Min,, IpgL, = 8.0 mA 0.4 0.4 A\
Vg Input HIGH Voltage 22 Vce 22 Vce \'%
Vi Input LOW Voltagelll -051 08 | -05] 08 \%
Iix Input Load Current GND < Vi < V¢ -10 +10 -10 +10 wA
Ioz Output Leakage GND < Vg < V¢, -10 | +10 | =10 | +10 HA
Current Output Disabled
Ice Vcc Operating Supply Veoe =Max, Igyr =0 mA, Com’l 140 130 mA
Current f = f max. Mil 145
Isg CEPower-DownCurrent | CE > 3V, Igyt = 0 mA Com’l 50 40 mA

Other Inputs << 0.8V or >3V, -

VCC = Max. Mil 60
7B164—12 7B164-15
7B166—12 7B166—-15

Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee=Min. | Ipg=-40mA | Com’l 24 2.4 A\
Iou= —20mA | Mil
VoL Output LOW Voltage Vce = Min, IgL, = 8.0 mA 0.4 0.4 v
Vig Input HIGH Voitage 2.2 Vee 22 Vce \%
ViL Input LOW Voltagel!l ~-05} 08 | -05] 08 \Y
Iix Input Load Current GND < Vi< Ve =10 | +10 | =10 | +10 uA
Ioz Output Leakage GND < Vg < Vee, -10 +10 -10 +10 nA
Current Output Disabled
Icc Vee Operating Supply | Ve = Max, IoyT =0 mA, Com’l 120 mA
Current f=fmax Mil 140 135
Isp CEPower-Down Current | CE > 3V, Ioyt = 0 mA Com’l 40 mA
Other Inputs < 0.8V or >3V, -
Ve = Max. Mil 55 50

Shaded area contains preliminary information.
Notes:

1. VL (min.) = =3.0V for pulse width <20 ns.

2. Tais the “instant on” case temperature.

3. See the last page of this specification for Group A subgroup testing in-

formation.
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CY7B166
Capacitancel*]
Parameters Description Test Conditions Max.P] Units
CiN Input Capacitance Tp = 25°C,f = 1 MHz, 6 pF
Cout Output Capacitance Vce = 5.0V 3 oF
AC Test Loads and Waveforms
R14810) R14810),
& & ALL INPUT PULSES
OUTPUT°—T' OUTPUT aov o L g0%
. 2o T iE
wowone | | LG | __L <3ns - - <a3ns
SCOPE — SCOPE ~ =
(a) (b) B164-7 B164-8
Equivalent to: THEVENIN EQUIVALENT
1670
OUTPUT 0————MA————a0 .73V
Switching Characteristics Over the Operating Range[3 ¢!
7B164—-8 7B164—-10 7B164-12 7B164—15
7B166—8 7B166—10 7B166—12 7B166—-15
Parameters Description Min. l Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trC Read Cycle Time 8 10 12 15 ns
taa Address to Data Valid 8 10 12 15 ns
toHA Output Hold from Address Change 2.5 3 3 3 ns
tACE CE LOW to Data Valid 8 10 12 15 ns
tDOE OE LOW to Data Valid 7B166 42 5 5 6 ns
tLZOE OELOWtoLowZ 7B166 1.5 2 2 2 ns
tHZOE OFE HIGH to High Z'] 7B166 4 5 6 7 ns
t1 ZCE CE LOW to Low Z[8] 2 2 2 3 ns
tHZCE CE HIGH to High Z[" 3] 4 5 6 7 ns
WRITE CYCLEV!
twe Write Cycle Time 8 10 12 15 ns
tsCE CE LOW to Write End 7 8 8 10 ns
tAw Address Set-Up to Write End 7 8 8 10 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 6.5 8 8 10 ns
tsp Data Set-Up to Write End 4 5 6 7 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z 2 2 2 3 ns
tHZWE WE LOW to High Zl] 4 0 5 0 6 0 7 ns
Notes:
4. Tested initially and after any design or process changes that may affect 8. At any given temperature and voltage condition, tyzcg is less than
these parameters. t zce for any given device. These parameters are guaranteed and not
5. For all packages except cerDIP (D10, D14), which has maximums of 100% tested. _
Cin = 9.5 pF, Cout = 8 pE 9. The internal write time of the memory is defined by the overlap of CE

6. Testconditions assume signal transition time of 3 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ig1/lon, and C, = 20 pF.

tHZCE, tHZWE. and tyzoE are specified with Cp, = 5 pF as in part (b}
in AC Test Loads. Transition is measured £200 mV from steady state
voltage. This parameter is guaranteed and not 100% tested.

2-156

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.
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Switching Waveforms

Read Cycle No. 1110 11]

trc I

ADDRESS X

taa |

toma

DATA OUT PREVIOUS DATA VALID }<><>< )‘( DATA VALID

B164-9
Read Cycle No. 2(10, 12]
B tre
T ™\ /
N /
tace
o —
7B166
I— thzoe
tpoe
t
tizoe —»] = tHzce HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID >—
tizce

B164-10

Write Cycle No. 1 (WE Controlled)[% 13, 14]

twe
aooress K xX
tsce
\ WA
EENNNNN\LN 7
taw tHA
tsa tewe
wE RINWK A
tsp tHD
HIGH IMPEDANCE HIGH IMPEDANCE
DATAIN DATA-IN VALID
[*— thzwe —'I [ tizwe —-I
HIGH IMPEDANCE
DATA OUT —————< NOTE 15 > NOTE 15
B164-11
Notes: o _
10. WE is HIGH for read cycle. 14. If CE goes HIGH simultaneously with WE HIGH, the output remains
11. Device is continuously selected, CE = Vi (7B166: OE = Vy also). in a high-impedance state.
12. Address valid prior to or coincident with CE transition LOW. 15. Duringthis period t_he I/Opinsare in the output state, and input signals
13. 7B166 only: Data /O will be high impedance if OF = V. should not be applied.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[% 13,14, 16]
twe
ADDRESS & ;k
tsa ' tsce
taw tHa ——>
\ tpwe Y
NN Juizzzizizzzzzzz
fe tsp tHD
DATA IN DATA-IN VALID
HIGH IMPEDANCE
DATA OUT
B164-12
Note: _
16. If the CE LOW transition occurs after the WE transition, the output
remains in a high-impedance state.
7B164 Truth Table 7B166 Truth Table
CE | WE [ Inputs/Outputs Mode CE | WE | OE | Inputs/Outputs Mode
H | X | HighZ Deselect/Power-Down H | X | X | HighZ Deselect/Power-Down
L | H | DataOut Read L | H | L | DataOut Read
L L | Dataln Write L L X | Dataln Write
L |H|H/{HighZ Deselect
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
8 CY7B164—-8VC V13 32-Lead (400-Mil) Molded SOJ Commercial
10 CY7B164—-10DC D10 22-Lead (300-Mil) CerDIP Commercial
CY7B164—-10PC P9 22-Lead (300-Mil) Molded DIP
CY7B164—-10VC Vi3 32-Lead (400-Mil) Molded SOJ
CY7B164—10DMB D1O 22-Lead (300-Mil) CerDIP Military
CY7B164-10LMB Ls2 22-Pin Rectangular Leadless Chip Carrier
12 CY7B164—-12DC D10 22-Lead (300-Mil) CerDIP Commercial
CY7B164—12PC P9 22-Lead (300-Mil) Molded DIP
CY7B164-12VC Vi3 32-Lead (400-Mil) Molded SOJ
CY7B164-12DMB D10 22-Lead (300-Mil) CerDIP Military
CY7B164-12L.MB L52 22-Pin Rectangular Leadless Chip Carrier
15 CY7B164—-15DMB D10 22-Lead (300-Mil) CerDIP Military
CY7B164—-15LMB L52 22-Pin Rectangular Leadless Chip Carrier

Shaded area contains preliminary information.
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Speed Package Package Operating
(ns) Ordering Code Name Type Range
8 CY7B166—8VC V13 24-Lead Molded SOJ Commercial
10 CY7B166-10DC D14 24-Lead (300-Mil) CerDIP Commercial
CY7B166-10PC P13 24-Lead (300-Mil) Molded DIP
CY7B166—10VC Vi3 24-Lead Molded SOJ
CY7B166—-10DMB D14 24-Lead (300-Mil) CerDIP Military
CY7B166—10LMB 154 28-Pin Rectangiilar Leatiless Chip Carrier
12 CY7B166—-12DC D14 24-Lead (300-Mil) CerDIP Commercial
CY7B166—12PC P13 24-Lead (300-Mil) Molded DIP
CY7B166—12VC V13 24-Lead Molded SOJ
CY7B166—-12DMB Di4 24-Lead (300-Mil) CerDIP Military
CY7B166—-12LMB L54 28-Pin Rectangular Leadless Chip Carrier
15 CY7B166—15DMB D14 24-Lead (300-Mil) CerDIP Military
CY7B166—15LMB L54 28-Pin Rectangular Leadless Chip Carrier

Shaded area contains preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

Vi 1,2,3

Vi, Max. 1,2,3

Iix 1,2,3

Ioz 1,2,3

Icc 1,2,3

Isp 1,2,3

Document # 38— A-00015-G

Switching Characteristics

Parameters Subgroups
READ CYCLE

taA 7,8,9,10,11

tOHA 7,8,9,10,11

tACE 7,8,9,10,11

tpog!!”) 7,8,9,10, 11
WRITE CYCLE

tSCE 7,8,9,10, 11

tAW 7,8,9,10,11

tHA 7,8,9,10,11

tsA 7,8,9,10,11

tPWE 7,8,9,10, 11

tsD 7,8,9,10, 11

tHD 7,8,9,10,11

Note:
17. 7B166 only.
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