==

~

=

Features

o High speed
—taa=12ns

CYPRESS

o CMOS for optimum speed/power

® Low active power

— 910 mW

¢ Low standby power

—275 mW

® 2.0V data retention (optional)

— 100 W

o Automatic power-down when

deselected

¢ TTL-compatible inputs and outputs

PRELIMINARY  CYT7C106A

Functional Description

The CY7CI06A is a high-performance
CMOS static RAM organized as 262,144
words by 4 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE), an active LOW output enable (OE),
and three-state drivers. The device has an
automatic power-down feature that re-
duces power consumption by more than
65% when deselected.

Writing to the device is accomplished by
taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the four [/O
pins (I/Og through 1/O3) is then written
into the location specified on the address
pins (Ag through Ay7).

256K x 4 Static RAM

Reading from the device is accomplished
by taking chip enable (CE) and output en-
able (OE) LOW while forcing write enable
(WE) HIGH. Under these conditions, the
contents of the memory location specified
by the address pins will appear on the four
I/O pins.

The four input/output pins (/O through I/
03) are placed in a high-impedance state
when the device is deselected (CE HIGH),
the outputs are disabled (OE HIGH), or
during a write operation (CE and WE
LOW).

The CY7C106A is available in standard
400-mil-wide DIPs and SOJs.
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Selection Guide
7C106A~12 TC106A~15 7C106A-20 7C106A-25 7C106A—-35

Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Commercial 165 155 140 130 125
Current (mA) Military 165 150 140 135
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 40 30 30 25
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CYPRESS PRELIMINARY  CY7C106A
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. ~65°C 1o +150°C ~ Latch-Up Current ..., >200 mA
Ambient Temperature with :
Power Applied . ......o..eeereeinnn _sseCto+125cc  Operating Range
: Ambient
Sugply Vol!aic oln \d/cc gelatlve to GNDI!l | 0.5V to +7.0v Range Temperature!?) Ve
DC Voltage ied to Outputs -
in High Zstahl N ~0.5V to Vee +0.5V Commercial 0°Cto +70°C 5V = 10%
DC Input Voltagel!l ................ —-0.5V to Ve +0.5V Military -55°Cto +125°C 5V 10%
Current into Outputs (LOW) ..................... 20 mA
Electrical Characteristics Over the Operating Range!]
7C106A-12 | 7C106A~15 | 7C106A~20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Veo = Min, Igy = -~ 40 mA 24 24 24 \4
VoL Output LOW Voltage Vee = Min, Igr, = 8.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 2.2 Veo 2.2 Veo 2.2 Veo v
+03 +03 +03
Vi Input LOW Voltagel!) -03| 08 |-03] 08 [-03] 08 | Vv
Iix Input Load Current GND < V| < Ve -1 +1 -1 +1 -1 +1 nA
Toz Output Leakage Current |GND < V| < Ve, ~5 +5 -5 +5 -5 +5 HA
Output Disabled
los Output Short Ve = Max., Voyr = GND =300 =300 =300 | mA
Circuit Current/4l
Iee Ve Operating Vee = Max., Com’l 165 155 140 | mA
Supply Current [out = O mA, -
f = fmax = I/tRc Mil 165 150
Isg) Automatic CE Max. V¢, CE > Vi, Com’l 50 40 30 | mA
Power-Down Current Vin2 VigorVin< Vg,
— TTL Inputs f = fmax Mil 40 30
Isg:2 Automatic CE Max. Ve, Com’l 2 2 2 mA
Power-Down Current CE > Ve - 03V,
— CMOS Inputs VN> Ve - 0.3V ; 2 2
or Vi < 0.3V, =0 Mil
Notes:
1. Vi (min.) = = 2.0V for pulse durations of less than 20 ns. 4. Notmore than 1 output should be shorted at one time. Duration of the

2. Tais the “instant on” case lemperature.

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

formation.

short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel3} (continued)

7C106A-25 7C106A~35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Vee = Min, Igyg = — 4.0 mA 24 2.4 v
VoL Output LOW Voltage Vee = Min, Igp = 8.0 mA 0.4 0.4 v
V4 Input HIGH Voltage 22 Vee +03 22 Vec+03 | V
ViL Input LOW Voltagel!l -03 0.8 -03 0.8 v
Iix Input Load Current GND < V] < Ve -1 +1 -1 +1 uA
loz Output Leakage Current | GND < V< Vg, -5 +5 -5 +5 uA
Output Disabled
Ios Output Short Vee = Max, Vour = GND ~-300 —=300 mA
Circuit Currentl4]
Ice Ve Operating Vee = Max., Com’l 130 125 mA
Supply Current Iout = 0 mA, -
f = fygax = Wtpe Mil 140 135
Isgi Automatic CE Max. Ve, CE 2 Viy, Com’l 30 25 mA
Power-Down Current ViN2= Vigor Viy < V.,
— TTL Inputs f = fmax Mil 30 25
Isg2 Automatic CE Max. Ve, Com’l 2 2 mA
Power-Down Current CE > Voo — 03V,
— CMOS Inputs Vin 2 Ve ~ 0.3V Mil 3 2
or Viy < 1.3V, f=0
Capacitancels]
Parameter Description Test Conditions Max Unit
Cin: Addresses Input Capacitance Ta =25°C,f=1MHz, 7 pF
Cin: Controls Vee =30V 10 pF
CouTt Output Capacitance 10 pF
Note:
5. Tested initially and after any design or process changes that may affect
these parameters,
AC Test Loads and Waveforms
R1 480Q R1 4809 ALL INPUT PULSES
5V 5V O0—vwW— 3.ov
OUTPUT OUTPUT ¢ 90% 0%
$ R : $ R GND 10% 10%
< F <
% pFI 2550 sp I 2550 5 s
INCLUDING = = INCLUDING = = =3ns £3ns
JIG AND JIG AND
SCOPE SCOPE
(a) Normal Load (b) High-Z Load
C1o8A-4

Equivalent to:

THEVENIN EQUIVALENT
167Q

OUTPUT O——wA——0 1.73V

C106A-3
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¥ CYPRESS

Switching Characteristics Over the Operating Rangel3: ¢}

7C106A—12 | 7C106A—-15 | 7TC106A-20 | 7C106A—25 | 7C106A-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

READ CYCLE

tRe Read Cycle Time 12 15 20 25 35 ns
taa Address to Data Valid i2 15 20 25 35 ns
toHA Data Hold from Address Change 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tpoE OE LOW to Data Valid 6 7 8 10 10 ns
tLZOE OELOW to Low Z 0 0 0 0 0 ns
tHZOE OFE HIGH to High Z!7-8 6 7 8 10 10 | ns
tLZCE CE LOW to Low Z[8] 3 3 3 3 3 ns
tHZCE CE HIGH to High ZI7.8] 6 7 8 10 10 | ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
teD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLE[10]

twe Write Cycle Time 12 15 20 25 35 ns
tsCE CE LOW to Write End 10 12 15 20 25 ns
tAw Address Set-Up to Write End 10 12 15 20 25 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start [t} 0 ns
tPWE WE Pulsc Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low ZI8] 2 3 3 3 3 ns
tHZWE WE LOW to High Z[7.8] 6 7 8 10 10 | ns

Notes:

6. Test conditions assume signal transition time of 3ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE
erence levels of 1.5V, input pulse levels of 010 3.0V, and output loading and WE LOW. CE and WE must be LOW to initiate a write, and the
of the specified L) /1o and 30-pF load capacitance. transition of either of these signals can terminate the write. The input

7. thzokthzer. and tyzwis are specified with a load capacitance of 5 pF dalta set-up and hold timing should be referenced to the leading edge
as in part (b) of AC Test Loads. Transition is measured £500mV from of the signal that terminates the write.
steady-state voltage. 10. The minimum write cycle time for Write Cycle No. 3 (WE controtied,

At any given temperature and voltage condition, tyz¢g is less than
tLzcE izok 8 less than ty zop, and (2w is less than ty zwi for any
given device.
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Data Retention Characteristics Over the Operating Range (L Version Only)

Commercial Military
Parameter Description Conditionsl!!] Min, | Max, | Min. | Max. | Unit
VDR V¢ for Data Retention 20 20 v
Iccpr Data Retention Current Vee = Vpr = 2.0V, 50 70 A
- - - > Vee = 0.3V,
teprl) Chip Deselect to Data Retention Time Vin > Voo - 03Voor 0 0 ns
trl] Operation Recovery Time Vin < 0.3V tre trC ns
Data Retention Waveform
DATA AETENTION MODE ———»]
Vee 4.5V Vor 2 2V 7 45V
tcor —| je— 15 ———I
C106A-5
Switching Waveforms
Read Cycle No, 1(12.13]
trc
ADDRESS ><
taa ]
toHa
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
C106A-6
Read Cycle No. 2 (OE Controlled)| 1. 14]
ADDRESS }(
tac
SR N A
ace
o X P
: | tHzoe
DoE
1
1208 ——»] [“THCETT higH
HIGH IMPEDANCE {MPEDANCE
DATA OUT </< DATA VALID >_
tzce
sup\vgcucr teu 111 - N e
CURRENT 50% 50% L S8
C106A-7

Notes:
11. Noinput may exceed Voe +0.5V.
12. Device is continuously selected, OF and TE = 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 (CE Controlled)!!5: 16]

|

twe
ADDRESS X %

isce
cE \\ 7(

isa

taw tHa

tPwe

BN Lz

l¢———-----—15p be— tHp
DATA{/O DATA VALID
C106A-8

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)l !5:16]

twe >
ADDRESS * *

tsce

NN Llpzzzz

taw tha —
tsa twe

RN Vi

]

WE

oE K
DATA 11O ><><><>< ><>< 1—( DATA VALID

[*— thzoe

C106A-9

Notes:
15. IfCEgoes HIGH simultancouslywith WE going HIGH, thcoutputre- 16, Data 1/O is high impedance if OF = Vyy.
mains in a high-impedance state,
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Switching Waveforms

Write Cycle No. 3 (WE Controlled, OE LOW)[1¥. 16]

L iWC |
ADDRESS * *
sce
cE N Y, 7
taw tHa —™
[+ tsa —'| tPwe
we RN Vil
tso o
DATA /O ><><><><><><>< X DATA VALID ).
tHzwe fe— tizwe
C106A-10
Truth Table
CE | OE | WE Input/Output Mode Power
H X X High Z Power-Down Standby (Isp)
L L H Data Out Read Active (Icc)
L X L Data In Write Active (Icc)
L H H High Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
12 CY7C106A—-12PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-12VC Va8 28-Lead (400-Mil) Molded SOJ
15 CY7C106A—15PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CYTCI06A—-15VC V28 28-Lead (400-Mil} Molded SOJ
CY7C106A—-15DMB D42 28-Lead (400-Mil) CerDIP Military
20 CY7CI106A—-20PC P41 28-Lead (400-Mil) Molded DIP Commercial
CY7CI106A-20VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A-20DMB D42 28-Lead (400-Mil) CerDIP Military
25 CY7C106A-25PC P41 28-Lead (400-Mil) Molded DIP Commercial
CY7CI06A~25VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A—-25DMB D42 28-Lead (400-Mil) CerDIP Military
35 CY7C106A—-35PC P41 28-Lead (400-Mil) Molded DIP Commercial
CY7C106A-35VC Va8 28-Lead (400-Mil) Motded SOJ
CY7C106A-35DMB D42 28-Lead (400-Mil) CerDIP Military

Contact factory for "L version availability.
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CYPRESS

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,23
VoL 1,23
Vig 1,23
Vi Max. 1,2,3
Iix 1,2,3
loz 1,2,3
Iee 1,2,3
IsB) 1,23
Isp2 1,2,3

Switching Characteristics

Parameter Subgroups
READ CYCLE
tRe 7,8.9,10, 11
taa 7.8,9,10, 11
tOHA 7.8.9,10, 11
(ACE 7,8,9, 10,11
tDOE 7,8,9,10, 11
WRITE CYCLE
twe 7,8.9,10, 11
ISCE 7.8,9,10, 11
taw 7,8,9, 10,11
tHA 7.8,9,10, 1t
1A 7.8,9, 10, 11
{PWE 7.8,9,10, 11
tsp 7.8,9, 10,11
o 7,8,9,10, 11
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