CXK5416P -

4096-word X 4 bit High Speed CMOS Static RAM

Description Package Outline Unit mm
The CXK5416P is a 16,384 bits high speed CMOS
static RAM organized as 4,096 words by 4 bits and
operates from a single 5V supply.
The CXK5416P is suitable for use in high speed and
low power applications in which battery back up for 26981
nonvolatility is required.
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Features Q
. Fast access time: 35 ns/45 ns/55 ns (Max.) ! e
« Low power standby: 5 uW (Typ.)—L-version

z| gl
100 uW (Typ.)—Standard E‘E‘:
version S| «i
« Low power operation: 200 mW (Typ.)
« Single +5V supply £}
« Fully static memory.... No clock or timing strobe ‘15::"5 é
required 12
« Equal access and cycle time O1P-20-02
« Common data input and output: Three state output
« Directly TTL compatible: All inputs and outputs
« Low voltage data retention: 2.0V (Min.)
Structure Pin Configuration (Top View)
Silicon gate CMOS IC
Function o] @ A =5 vee
4096-word X 4-bit static RAM a3 3] a6
) az 3] 18] As
Block Diagram sG] 7] avo
a4 |5 16| a1
Aoo— 5o | s % %”o‘
Al o——{z —o0 vee
::O—E Row Memory Matrix i E 4] w02
Ao O_EB: Decoder 128 x 128 ——o GND a7 [&] [13] 1703
A10 0————f5—1 e [3] 2] 1/04
A1 00— ——7P——i | ] ono o EWE
1701 —
Column 170 Symbol Description
1702 input Column
c°°"° : Decoder AC to A11 Address Input
1703 on1ro!
% % % ? I/O1to)/O4 | Data Input Output
1704 A3 A4 A5 A6 AT — a
CE Chip Enable Input
WE Write Enable input
cs
_ % Vce Power Supply
= GND Ground
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CXK5416P SONYs

Absolute Maximum Ratings

Item Symbol Rating Unit
Power Supply Voltage Vce —0.5* to +7.0 \
Input Voltage VIN —0.5* to Vcc+0.5) \
Input and Output Voltage Vyo |—0.5* to Vcc+0.5 v
Allowable Power Dissipation Po 1.0 w
Operating Temperature Topr 0 to +70 °C
Storage Temperature Tstg —55 to +150 °c
Soldering Temperature Tsolder 260 ..10 °C « sec

* Vee, VIN, Viyo min=—3.5V for puise width less than 20 ns.

Truth Table
CE | WE Mode I/O 1 to I/O 4| Vec Current
H X Not Selected High Z Iss1, Ise2
L H Read Dout iccr, lcc2
L L Write Din Icc1, lcc2
X: “H”" or "L”

DC Recommended Operating Conditions
(Ta=0 to +70°C. GND=0V)

Item Symbol Min. Typ.* Max. Unit
Power Supply Voltage Vce 4.5 5.0 5.5 \%
input High Voltage ViH 2.2 — |} Vcet+0.3 \%
input Low Voltage Vi —0.3** — 0.8 v

* Vee=5V, Ta=25°C
** ViL min=—3.0V for pulse width less than 20 ns.
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CXK5416P

SONYs

DC and Operating Characteristics

{Vce=5V£10%, GND=0V, Ta=0 to +70°C)

Note) This parameter is sampled and is not 100% tested.

AC Operating Characteristics

« AC Test condition

{(Vec=5V+10%, Ta=0 to +70°C)

Item Condition
Input Pulse High Level ViH=3.0V
Input Pulse Low Level ViL=0v
input Rise Time trR=5 ns
Input Fall Time tF=5 ns
Input and Output Timing
Reference Level 1.5V
Output Load Fig. 1

Output Load (1)

170 Pin

*,

30PF I

Vee

480

25%

F

Output Load (2)**

CXK5416P CXK5416P
Item Symbol Test condition -35/45/55 -35L/451L/55L | unit
Min. | Typ. | Max. | Min. | Typ. | Max.
VIN=GND to Vcc
| -~ — - — 2
Input Leakage Current U |vee=5.5v 2 2 2 A
CE=Vm
Output ki C t| | - - 2 | — — 2
utput Leakage Curren Lo VI/o=GND to Vece 2 2 UA
Operating Power leer CE=VIL, loutT=0 mA _ 40 70 _ 40 70 mA
Supply Current VIN=ViH/ViL
Average Operating lcea Cycle=Min, Duty=100% _ 60 | 100 | — 60 | 100 | mA
Current louT=0 mA
CE=Vcc—0.2V,
Iset  |VINEVcc—0.2V or — [0.02] 1.0 { — |0.001/0.05| mA
Standby Current VINS0.2V
Isez |CE=Vm — | 10| 20| — | 10} 20 | mA
Output High Voltage VoH [lon=—4.0 mA 24 —_ —_ 24 —_ —_ v
Output Low Voltage VoL [lor=8.0 mA — — | 04 — — 0.4 \"
Capacitance (Ta=25°C, =1 MHz)
Item Test Condition |Symbol | Min. Max. Unit
WE — 5
Input Capacitance A_g_Eto A, WE VIN=0V Cin — > pF
Input/Output Capacitance Viyo=0V Cvo — pF

* including scope and jig
** for tLz, tHz. tow, tWHZ

ig. 1
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CXK5416P SONYs
Read Cycle
CXK5416P CXK5416P CXK5416P
Item Symbol -35/35L -45/45L -55/55L Unit
Min. Max. Min. Max. Min. Max.
Read Cycle Time tRC 35 _ 45 _— 55 —_ ns
Address Access Time taa — 35 —_ 45 — 55 ns
Chip Enable Access Time (CE) tco — 35 —_ 45 — 55 ns
Output Hold from
Address Change foH 5 - 5 - 5 ns
Chip Enable to Output -
- 1 — J— —_—
in Low Z (CE) 1wz ° 10 15 ns
Chip Disable to Output .
in High Z (CE) tHZ (o] 20 (o] 20 (o] 20 ns
Chip bEnab|e to Power U 0 _ o . o _ ns
Up Time
Chip Dls.able to Power - _ 30 _ 30 _ 30 ns
Down Time
Write Cycle
CXK5416P CXK5416P CXK5416P
Item Symbol -35/35L -45/451 -55/65L Unit
Min. Max. Min. Max. Min. Max.
Write Cycle Time twc 35 —_ 45 — 55 — ns
Address Valid to End of Write taw 30 —_ 35 —_ 45 — ns
Chip Enable to End of Write tcw 30 — 35 — 45 — ns
Data to Write Time Overlap tow 15 —_ 20 — 25 — ns
Data Hold from Write Time tOH (o] — (o] — 0 —_ ns
Write Pulse Width twp 30 — 35 — 45 — ns
Address Setup Time tas 0 —_ o} —_ [o) —_ ns
Write Recovery Time tWR 0 — 0 — (o] — ns
Output Active from . _ _
End of Write tow 5 5 5 ne
Write to Output in High Z twHz* 0 15 0 16 0 20 ns

* Transition is measured 3500 mV from steady voltage with specified loading in Fig. 1.

is sampled and not 100% tested.

This parameter
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CXKS5416P

SONYs

Timing Waveform

(1) Read Cycle [WE=V]

tRC
Address
tan ———————

Ce \Q\

tOH

7z

Data out

|
Ve Supply current

Ise

{2) Write Cycle
+« Write Cycle No.1

|

\

tco

tpy

f— 1t z (*5)

le— tHZ (’5)-@»

twe
Address > ( ><
AW
twRr (*2)
tas N
CW
- RE A
f—— twp (*1) ——
= I W
Lz — 'HZ
le- @ twHz (*3) tow
Data out High impedance
-4 4
tDW — DH
Data in M—

Data valid
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CXK5416P SONY:

*

1.
2.
3

» Write Cycle No.2: [CE=Vu]

s K X

taAw 1
tAS twr (*2)
wwp (*1)
WHZ tow
Data out P — j’r ; ;
igl

(*4) (*a)

W —+{* tDH

Data in

Data valid

Note)
A write occurs during the low overlap of CE and WE.
twr is measured from the earlier of CE or WE going high to the end of write cycle.
If CE low transition occurs simultaneously with the WE low transition or after the 'WE transition, output
remains in a high impedance state.

4. During this period, /O pins are in the output state so that the input signals of opposite phase to the
output must not be applied.
5. At any conditions, tHz is less than tiz.
Data Retention Characteristics (Ta=0 to +70°C)
CXK5416P CXK5416P
ftem Symbol Test condition -35/45/55 -35L/45L/55L | Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Data Retention Voltage| VDR CE=Vcc—0.2V 20| 50| 55 |20 |50 | 55 v
lccor1 |CE=Vce—0.2V,Vee=3.0V 12 | 600 06 | 30 | MA
Data Retention Current lccoR2 VIN=0.2V or  [Vec=2.0 20 11000 10| 50 | ua
VINZVce—0.2V|to 5.5V )
Data Retention hi i
Set up T‘i?meo teons f':eztepnt?(;snat:‘rt(:: fote 0 0 ns
Recovery Time tR tRc* trc* ns

*

tac: Read Cycle Time

Data Retention Waveform

|- Data retention mode
vVee 4.5V 4.5V

tCDRS VDR

CE 2 VpRr—0.2V




CXK5416P

SONYs

Power supply current Iy, Icc2 (Relative value)

Power supply current Icc2 (Relstive value)

Standby current Iggq {Relative value)

Power supply current vs.
Power supply voltage

1.4
> Icct
1.2 /7 lccz
/
1.0
//

//

0.8 -
Ta=25°C

0.6

4.5 475 5.0 5.2% 5.3

Power supply voltage Vg (V)

Power supply current vs.
Cycle time

Vge =5.0v
Ta =25C

/ i
08 /“
06
) 10 20 30 40

Cycle time 1/tgc (MHz)

Standby current vs.
Power supply voltage

/

7

0.8 //
06
/ Ta=25°C
oa
0.2
20 3.0 4.0 5.0 60

Power supply voltage Vg (V)

Standby current Igg (Relative value)

Power supply current Iccy, Iog2 (Relative value)

Standby current Iggq (A)

Power supply current vs.
Ambient temperature

1.4
1.2
Vee =5.0v
§\

10 —

§‘§.\ cc2

[de3]
08
0.6
o 20 <0 60 8o

Ambient temperature Ta (°C)

Standby current vs.
Ambient temperature

Vee = 5.0v

[ 20 40 60 80
Ambient temperature Ta (°C)

Standby current vs.
Ambient temperature

o 1
vd
d
107 / /
/ CC = o

o 20 <40 60 80
Ambient temperature Ta (°C)
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SONY:

Access time taa, tco (Relative value) Access time taa, tco (Relative value)

Output current |g_ (Relative value)

Access time vs.
Power supply voltage

2]

|
T—
—
~_|
Ta=25°C
i i
a5 478 5.0 5.25 5.5

Power supply voltage Ve (V)

Access time vs.
Load capacity

1.6
14 >
/
L~
1.2
/
A
el
10 7
Vce = 5.0v
Ta=25°C —
| |
[} 100 200 300 400

Load capacity C|_ (pF)

Output current vs.
Output voltage

/

/,

/

10
o8 4
/ Vge = 5.0V
oe Ta=25°C ]
s} 0.2 0.4 0.6 °1-)

Output voltage Vo_ (V}

Access time vs.

Ambient temperature
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Input voltage vs.

Power supply voltage
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Power supply voltage Vo (V)

Output current vs.

Output voltage

Output current | (Relative value)
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Output voltage Vo (V)
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