Features
o High speed
— taa = l0ns

e Five chip enables (CE,,;,3 and CE4,s)
to expand memory

 BiCMOS for optimum speed/power
¢ Low active power

— 770 mW
o Low standby power

— 3omw

e Automatic power-down when
deselected

o TTL-compatible inputs and outputs

PRELIMINARY

CY7B163

Expandable 256K x 1 Static

R/W RAM with Separate 1/0

Functional Description

The CY7B163 is a high-performance
BiCMOS static RAM organized as 256K
words by 1 bit. Easy memory expansion is
provided five chip enables for each part
(CE,, CE,, CE3, CE4, and CEs). The ac-
tive HIGH and active LOW chip enables
provide on-chip address decoding, elimi-
natingthe need for external decoder logic.
The CY7B163 has an automatic power-
down feature, reducing the power con-
sumption by more than 50% when dese-
lected by any CE input.

Writingto the device is accomplished when
CE|,3,3 and WE are LOW, and CEjg,s are
HIGH. Data on the input pin (D) is

written into the memory location specified
on the address pins (Ag through A7),

Readingthe device is accomplished by tak-
ing chip enables CEj,2,3 LOW while WE
andchip enables CE4,s remain HIGH. Un-
der these conditions, the contents of the
memory location specified by the address
pins will appear on the data output pin
(Dour)-

The output pin (Doyr) is in ahigh-impe-
dance state when the device is deselected
(any of: CEq 23 HIGH or CE4 5 LOW), or
during a write operation (WE and CE| 33
LOW and CE4 s HIGH).

The CY7B163 is available in leadless chip
carriers and space-saving 300-mil-wide
DIPs and SOJs.
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Selection Guide
7816310 7B163-12 7B163-15 7B163-20
Maximum Access Time (ns) 10 12 15 20
Maximum Operating Commercial 150 130 125
Current(mA) Military 130 125 120
Maximum Standby Commercial 30 30 30
t n
Current(mA) Military m m m

Shaded area contains advanced information.
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;5 Y PRELIMINARY ~ CY7B163
4 SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ..................... .. >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°C'to +150°C Latch-UpCurrent ................ ...l >200 mA
Ambient Temperaturewith Operating Range
PowerApplied ....................... - 55°C1o +125°C -
Supply \Z)I;tagc on Ve relative o GNDU . — 0.5V 10 +7.0V Range Tﬂ:l::?;;f::-ell] Vee
in High 2 S —0sVie+rgy | Commercl 0"Cro +70°C SV = 10%
DC Input Voltagedl .................... —05V1o +7.0V Military - 55°Cto +125°C SV £ 10%
CurrentintoOutputs (LOW) ...................... 20 mA
Electrical Characteristics Overihe Operating Rangel’]
7B163—-10 | 7B163—12 |7B163-15, 20
Parameters Description Test Conditions Min. | Max. | Min, | Max. | Min. | Max. | Units
Vor Output HIGH Voltage | Voc = Min, Iopp = — 4.0 mA 2.4 2.4 24 v
VoL Output LOW Voltage | Ve = Min, lop = 0.8 mA 0.4 04 0.4 v
Vi Input HIGH Voltage 22 | Vee [ 22 [ Vee [ 22 [ Vee | V
viL Input LOW Voltagel'l -03] 08 |-03]| 08 | -03] 08 v
Iix Input Load Current GND < Vi < Ve =10 +10 | =10 | +10 | =10 | +10 HA
loz Output Leakage GND < Vp < Ve, —-10| +10 | -10| +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Circuit Vee = Max, Voyr = GND -300 -300 —300 | mA
Currentl
Iee Ve Operating Supply | Vee = Max,, Iour =0mA | Com’l 150 130 125 mA
Current f = fmax = ltre il 130 125
Isp Automatic CE Power- | Max. Vo, CEj23 2 Ve Com’l 40 30 30 mA
Down C“xrrcnl —0.3V,0rCEg 5 < 0.3V,
~CMOS Inputs ://{: iﬂv{\(/ ;=([)).3V or Mil 20 20
Shaded arca contains advanced information.
Capacitancel’]
Parameters Description Test Conditions Max. Units
CIN InputCapacitance Ta = 25°C,f = 1 MHz, 10 pF
Court OutputCapacitance Vee =50V 10 pF
Notes:

1. Vi (Min)= —3.0V for pulse durations of less than 20 ns.

Ta is the “instant on” case temperature.

Sec the last page of this specification for Group A subgroup testing in-
formation.

2.
3

4. Notmorc than | output should be shorted at one time. Duration of the
short circuit should not exceed 30 scconds.
5. Testedinitially and after any design or process changes that may affect

these parameters.
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AC Test Loads and Waveforms

R1481Q R1 4810
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Equivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT 00— —MA——— 0o 173V

Switching Characteristics Over the Operating Rangel® ]

7B163-10 | 7B163—12 | 7B163-15 } 7B163-20

Parameters Description Min. | Max. | Min. | Max. | Min. l Max. | Min. | Max. | Units
READ CYCLE

tre Read Cycle Time 10 12 15 20 ns
tAA Address to Data Valid 10 12 15 20 ns
tona Output Hold from AddressChange 3 3 3 3 ns
fACE CE; 23 LOW and CE4 5 HIGH to Data Valid 10 12 15 20 ns
tL7CE CE; 23LOW and CE4 s HIGH to Low ZI7) 3 3 3 3 ns
tHZCE CE; 3 HIGH or CE4 s LOW 10 High ZI7- 8 6 7 8 10 ns
tpy CE; 731 L.OW and CE, s HIGH to Power-Up 0 0 0 0 ns
tpp CE, 23 HIGH or CE4 s LOW to Power-Down 10 12 15 20 ns
WRITE CYCLE!!

twe Write Cycle Time 10 12 15 20 ns
15CE CE; 3 LOW and CE4 s HIGH to Write End 8 9 10 15 ns
taw Address Set-Up to Write End 8 10 15 ns
tHA Address Hold from Write End 0 0 0 (] ns
t5A Address Set-Up to Write Start 0 0 0 0 ns
tpwE WE Pulse Width 8 9 10 15 ns
tsp Data Set-Up to Write End 6 7 8 10 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z!7] 2 2 2 2 ns
tHZWE WE LOW to High Z[7 81 5 7 7 10 | ns

Shaded area contains advanced information.

Notes:

6. Testconditions assume signal transition time of 3nsorless, timingref- 9. The internal write time of the memory is defined by the overlap of
crence levels of 1.5V, input pulse levels of 0to 3.0V, and output loading CE; 23 LOW, CE4 5 HIGH, and WE LOW, All signals must be as-
of the specified I /1oy and 20 pF load capacitance. sertédtoinitiate awrite, and bybeing deasserted, any signal can termi-

7. At any given temperature and voltage condition, tyyzcE is less than nate a writc. The data input set-up and hold timing should be refer-
tLzcE and Lyyzwe s less than ty zwe: for any given device. enced to the rising edge of the signal thal terminates the write.

8. thzce and tyzwe are specified with a load capacitance of 5 pF as in
part (b) in AC Test Loads and Waveforms. Transition is measured
+500 mV from steady slalte voltage.
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Switching Waveforms
Read Cycle No, 1110- 1]

ADDRESS X
|
toHa
DATA OQUT PREVIOUS DATA VALID ><><>< DATA VALID

tRe

B163-6
Read Cycle No. 2[!2I
ADDRESS >< X
—/\ tac /
CEi23 N A
CEs4s 7'( \\
tace
t
be— tzce HIGH
HIGH IMPEDANCE 77 IMPEDANCE
DATA QUT £ DATA VALID
tizce
e—— top ——]
Vee le—— tpy uc ICC
SUPPLY 50% 50%
CURRENT 1SB
81637

Write Cycle No. 1 (CE Controlled)!!3]

ADDRESS X *

CE123 O fsce K

CEs5 N /| tsce ﬂ:\

- M 7777777

tsD tHo
DATA IN * DATA VALID

HIGH IMPEDANCE

DATA OUT
B163-8
s HIGH for read cycle. 13. If any of CEj 3 3 goes HIGH or CEg4 5 goes LOW simultancously with
11. Device is continuously selected, CEj 33 < Vi, and CE4 5 > V. WE HIGH, the output remains in a high-impedance state.

12. Address valid prior to or coincident with CE transition LOW.
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ADDRESS

PRELIMINARY CY7B163
Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled)! 13}
CEi23 \S§ S\S \S§§ \ AZ// Z

CEaqs 7222_//‘:/4_//‘22 ’/

\\

MANRN

ta —™

taw
WE = e
R i
| tsp | o
DATA IN * DATA VALID *
- thzwe - 4 >
DATA OUT DATA UNDEFINED —; HIGH IMPEDANCE - ¢
B163-9
Truth Table )
—ﬁrm-_lh CE4 | CEs WE Dout Mode Power
L L L H H H Data Out Read Active (Icc)
L L L H H L HighZ Write Active (Icc)
H X X X X X HighZ Power-Down Standby (Isg)
X H X X X X HighZ Power-Down Standby (lgg)
X X H X X X | HighZ Power-Down Standby (Igp)
X X X L X X HighZ Power-Down Standby (Isp)
X X X X L X HighZ Power-Down Standby (Isg)
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Ordering Information

Speed Package | Operating
(ns) Ordering Code Type Range

10 CY7B163-10DC D22 Commercial n
CY7B163—10LC TBD »
CY7B163—-10PC P21 E
CY7B163-10VC V21 5

12 CY7B163-12DC D22 Commercial
CY7B163—12LC TBD
CY7B163-12PC P21
CY7B163—-12VC V21
CY7B163—-12DMB D22 Military
CY7B163-12LLMB TBD

15 CY7B163-15DC P21 Commercial
CY7B163-15LC TBD
CY7B163—-15PC D22
CY7B163—-15VC Va1
CY7B163—-15DMB D22 Military
CY7B163~15LMB TBD

20 CY7B163—-20DMB D22 Military
CY7B163-20LMB TBD

Shaded arca contains advanced information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 READ CYCLE
Vor. 1,2,3 tRC 7,8,9,10, 11
Vi 1,2,3 LAA 7,8,9,10, 11
Vi Max. 1,2,3 toHA 7,8,9,10, 11
Irx 1,23 tACE 7,8,9,10,11
loz 1,2,3 WRITE CYCLE
Tos 1,2,3 twe 7,8,9,10,11
Ice 1,2,3 tSCE 7,8,9,10, 11
Ispi 1,2,3 tAw 7,8,9,10,11
Isi2 ,2,3 1A 7,8,9,10,11

tsA 7,8,9, 10, 11
tPWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11

Document #: 38-00153—-A
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