SONY. CXK5971P/M/J 2550555

8192-word X 9-bit High Speed CMOS Static RAM

Description

CXK5971P“M,”J are 73,728 bits high speed
CMOS static RAMs organized as 8,192-word by
9-bit and operate from a single 5V supply.
These devices are suitable for use in high
speed and low power applications in which
battery back up for nonvolatility is reguired.

Features

® Fast access time 25ns,30ns,/35ns (Max.)
® Low power standby 5 uW (Typ.)

® | ow power operation 150mW (Typ.)

® Single + 5V supply: 5V+10%

® Fully static memory..No clock or timing

strobe required.

® Equal access and cycle time.

® Common data input and output three state
output.

® Directly TTL compatible all inputs and
outputs.

® | ow voltage data retention 2.0V (Min.)

e Full CMOS.

® Available in 28 pin 300mil DIP, 450mil SOP
and 300 mil SOJ.

CXK5871P
28 pin DIP (Plastic)

CXK5971M CXKSg71J
28 pin SOP (Plastic) 28 pin SOJ (Plastic)
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Structure
Silicon gate CMOS IC

Function
8192-word X 9-bit static RAM

Pin Description

Symbol Description
AO to )

A12 Address input
/01 to

/09 Data input output

CET, Chip enable 1, 2

CE2 input

WE Write enable input
OE Output enable input
Vee + 5V Power supply

GND Ground

EB9736A01 — ST
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SONY: CXKS9T1P,/M,/J

Absolute Maximum Ratings Ta=25°C, GND =0V
Item Symbol " Rating Unit
Supply voltage Vcee —05*to +70 A
Input voltage Vin —0.5* to Vec+ 05 \
Input and output voltage Vio - 0.5* to Vec+05 v
o CXKB971P,/J 1.0
Allowable power dissipation Po w
CXK5871M 07
Operating temperature Topr 0 to +70 c
Storage temperature Tstg —-55 to + 150 c
Soldering temperature « time Tsolder 260-+10 C -« sec

*Note) Vcc, Vin, Vioo =~ 3.5V Min. for pulse width less than 20ns.

Truth Table
CE1 | CE2 | OE | WE Mode I/01 to I/09 | Vec Current
H X X X Not selected High Z IsB1, Isg2
X L X X Not selected High Z Isg1, IsB2
L H H H Output disable High Z lec1, lec2
L H L H Read Data out lect, lecz
L H X L Write Data in lect, loc2
X:*“H" or “L"
DC Recommended Operating Conditions Ta=0 to +70°C, GND =0V
Item Symbol Min. Typ. Max. Unit
Supply voltage Vee 45 5.0 55 \Y
Input high voltage ViH 2.2 — Vee + 0.3 \%
Input lfow voltage ViL -0.3* —_ 0.8 Y

*Note) Vii=- 3.0V Min. for pulse width less than 20ns.
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SONYs CXK5971P/M,/J

Electrical Characteristics

DC and operating characteristics Vee=86V+10%, GND=0V, Ta=0 to +70°C
-25,30,/35
Item Symbol Test condition - Unit
. Min. [Typ.*Max.
Input leakage current Iu Vin=GND to Vcc -1 ]— 1 WA
Output leakage I Vi,0=GND to Vcc, CET =V or - 1 A
current 0 CE2=ViL or OE=VIH or WE=V)_ H
Operating power loch CE1l _=VIL, CE2=ViH, VN=VIH or Vi, 30 | 60 | mA
supply current lout = OmA
Average operating =M — o —
current lec2 Cycle = Min, Duty = 100 %, lout = OmA : 60 | 90 | mA
| CE1 2 Veec = 0.2V or CE2 £ 0.2V
Standby current lse1 ViNZVee — 0.2V or ViN=0.2V 1 |100] uA
IsB2 CE1 =V or CE2=Vi, VIN=VIL or Viu — 1 10| 256 | mA
Output high voltage VoH lon = — 4.0mA 24 |—|—1 vV
Output low voltage Vor loL = 8.0mA —|— 04 V
*Vec=5V, Ta=256C
17O capacitance Ta=25%C, f=1MHz
item Symbol Test condition Min. | Max. | Unit
Input capacitance Cin ViN =0V —_ 7 pF
Input,/Output capacitance Civo Vi0= 0V —_— 10 pF
Note) This parameter is sampied and is not 100 % tested.
AC characteristics
® AC test conditions
Vec=6V£10%, Ta=0 to +70°C Output Load (1) Output Load (2)**
Item Condition
- Sv 5V
Input pulse high level Vik = 3.0V
Input pulse low level ViL =0V 4800 ason
Input rise time tr =5ns 1/0Pin 1/gPin
Input fall time tf = 5ns 30PF 2550 SPF 2550
Input and output 15V I ;”r
reference level
Output load conditions Fig. 1 * 1. including scope and jig capacitance

* 2. for tuzi, tize, towz, tHzi, tHzz, toHz, tow, twHz

Fig. 1
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SONY. CXK5971P,/M/J

1) Read cycle

Item Symbol - —25 - 380 - ~ 3 Unit
Min. | Max. | Min. | Max. | Min. | Max.
Read cycle time tRC 256 1 — 130 |— | 3 |— | ns
Address access time tAA — | 25 {— | 30 |—{ 35 | ns
Chip enable access time (CE1) tco1 — | 25 |— | 30 |— | 35 | ns
Chip enable access time (CE2) tco2 —_— | 25 {— | 30 |— | 35 | ns
QOutput enable to output valid toe — |15 |—| 15 |— | 20 | ns
Output hold from address change toH 5 -_— 5 —_— 5 — 1 ns
- - "

C()Ehg,eg:g)le to output in low Z §S;* 5§ |l— | 5 |—1| 5 | — | ns
Output enable to output in low Z (OE) toLz * O |—| 0 |—]| 0 |— | ns
C(:Cr%,dézaztgle to output in high Z z:g‘; 0 15 0 15 0 20 | ns
Chip disable to output in high Z (OE) toHz * 0 13 0 13 0 15 | ns
Chip enable to power up time (CET, CE2) tPu O |—| 0O |—1{| 0 |—| ns
%%)d(l:sEazt;le to power down time 0 — |20 |—1 20 | — | 20 ns
2) Write cycle

Item Symbol —— 25 - 30 — 35 ni

Min. | Max. | Min. [ Max. | Min. | Max.

Write cycle time twe 26 |— | 30 |— | 35 | — | ns
Address valid to end of write taw 20 |~—| 20 |— | 30 |— | ns
Chip enable to end of write tew 20| — 1| 20 j— | 30 |— | ns
Data to write time overlap tow 12 | — {12 |— 1 16 | — | ns
Data hold from write time tOH O |—| 0 | — | 0 |— 1| ns
Write pulse width twp 20 | — | 20 |— | 25 |— | ns
Address set up time tAs 0 |—1] 0 |—1| 0O |—| ns
Write recovery time (WE) twR o.|—| 0 |— | 0 |— | ns
Write recovery time (CET, CE2) twR1 0 |—1] 0 |—1| 0 |— | ns
Output active from end of write tow * 5 {—| 5 |j—| b5 — | ns
Write to output in high Z twhz * 0 13 0 13 0 15 | ns

% Transition is measured *500mV from steady voltage with specified loading in Fig. 1-(2).
This parameter is sampled and is not 100 % tested.
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Timing Waveform

1) Read cycle

¢ Read cycle No. 1: [CET = OE = Vi, CE2 = Vi, WE = Viiy]

Address

Osta out
® Read cycle No

Address

Cct2

Vec

Current

2) Write cycle
® Write cycle No

Address

CE2

Data n

Dats out

1" {

tas
p—— ton ——ad
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. 2: [WE = Vi]
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SONYs CXK5971P,/M/J

® Write cycle No. 2: [CE1 control]

twe

Address p. <
e

-

or
tas tow ot (+2)
Sl N A
tow
ce2 NN\
we
wE 2
1w tow

Data Data vahd

Oste out
High impadance

® Write cycle No. 3: [CE2 control]

o X >

taw
* AN
ow
- —
tas. tew > v ("2
CE2 A
twe

wE :

tow om

Data in Data valid

Dats out

High impedance

Note)

*1. Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously.

*2  twri is tested from either the rising edge of CE1 or the falling edge of CE2, whichever
comes earlier, until the end of the write cycle.

*3. Do not apply the data input voltage of the opposite phase to the output while the /0
pin is in output condition.
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CXK5871P/M,/J

Data Retention Characteristics

Ta=0 to+70°C

. -25,/30,/35 ]
[tem Symbol Test condition - Unit
Min. | Typ. | Max.
Data retention voltage Vor *1 2.0 5.0 55 \%
) lccor1 | Vec = 3.0V *1 e 0.5 50 WA
Data retention current
locorz | Vec =2.0 to 5.5V *1 —_— 1.0 100 WA
Data retention set up Chip disable to data
; tCDRS . 0 - — ns
time retention mode
Recovery time tR tRe *2| —— | — ns

*1 CE1ZVec— 0.2V or CE250.2V, ViNZ Vee — 0.2V or VNS 0.2V
*2 tre : Read cycle time

Data Retention Waveform (1) : [CE1 control]

‘CDRSJ

Data retention mode

VDR

Data Retention Waveform (2) : [CE2 control]

|

Data retention mode
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CXKS97T1P /M, /J

Example of Representative Characteristics

lcet, lec2 ~ Supply current (Relative value)

lcc2 — Supply current (Relative value)

tcoz, toe — Access time (Relative value)

taa, tcor,

Supply current vs. Supply voltage

1.4
tees
1.2 ]
///
1 iccz
1.0
J/
0.8
Ta=25°C
0.6
4.5 4.7% 5.0 5.2% 5.5
Vce — Supply . voltage (V)
Supply current vs. Frequency
.2 T T
Vee = 5.0V
Ta=25C
1.0
. //
©.8 r/
0.6
[¢] 0 20 30 40
Frequency (1./tre, 1./twc) (MHz)
Access time vs. Supply voitage
1.4
1.2
\ t
. (A4, tco,, 102 10g
]
0.8
Ta=25°C
0.6
4.3 475 3.0 5.25 5.9

Vee — Supply voltage (V)

Icct, Icc2 — Supply current (Relative vaiue)

taa, tcoi, tcoz —~ Access time (Relative value)

taa, tcot, tcoz, toe — Access time (Relative value)

Supply current vs. Amblent temperature

1.4
Vee =5.0v
1.2
\\
1.0 S5 lec2
\
Icer
0.8
©.6
[} 20 40 €0 80
Ta — Ambient temperature (C)
Access time vs. Load capacitance
22 I
| T
Vee = 5.0V
1.8 — Ta=25°C /,/
1.4 ///
/]
o // tco1. tco2
0.6
o] 100 200 300 400

CL — Load capacitance (pF)
Access time vs. Amblent temperature

1.2
02 108 |t
1c01. 1608

|| oo

/
o.e

Vee =50V

0.6

[+] 20 40 60 -1}

Ta — Ambient temperature (°C)
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SONYs CXK5971P,#M/J

Standby current vs. Supply voltage Standby current vs. Amblent temperature
20 60

s Isg1—

\
\

IsB2

0.5

Ta=25°C Vee = 5.0V
J

Ise1, IsB2 — Standby current (Relative value)
Ise1 — Standby current (Relative value)

as 478 5.0 s.28 5.5 o 20 40 80 8o
Vee ~ Supply voltage (V) Ta ~ Ambient temperature (°C)

Input voltage level vs. Supply voltage Standby current vs. Ambient temperature
1.2 1.4

Ve = 5.0V

ViH. VIL >

0.8

Vr, ViH — Input voltage (Relative value)
o
Iss2 — Standby current (Relative value)

4.5 478 5.0 5.25 5.5 o 20 40 0 80
Vce — Supply voltage (V) Ta ~ Ambient temperature (°C)

Output high current vs. Output high voltage Output low current vs. Output low voltage

1.6 I ’ 1.6

Ta=25°C
1.4 Ve = 5.0V —

0.8

Ta=25°C
cc =5.0v
0.6

1 2 3 4 5 Qo 0.2 0.4 06 0.8

Von ~ Output high voltage (V) VoL — Output low voltage (V)

g AN
\

<

los — Output high current (Relative value)
B c ¢ g ;
for. — Output low current (Relative value)
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Package Outline Unit : mm

CXK5971P 28 pin DIP (Plastic) 300mil 2.0g
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CXK&8971M 28 pin SOP (Piastic) 450mil 0.7g
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CXKB971J 28 pin SOJ (Plastic) 300mil 0.8g
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