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sony CXK5816PN/M

2048-word x 8 bit High Speed CMOS Static RAM

Description Package Outline Unit: mm
CXK5816PN/M is a 16,384 bits high speed CMOS
static RAM organized as 2,048 words by 8 bits and operates CXK5816PN 24 Pin DIP (Plastic)
from a single 5V supply. This device is suitable for use in
high speed and low power spplications in which battery back 32408 '\i-.
up for nonvolatility is required. 2 13
Features o o 5’}%} 0'!’01 5
« High speed operation (Access time) o 7
CXK5816PN/M  -10, 10L 100ns (Max.) 1 T2
CXK6816PN/M  -12, 12L 120ns {Max.)
CXK5816PN/M  -15, 15L 150ns (Max.) .
s Low power consumption (Standby) {Operation) é‘g
CXK6816PN/M -10, 12, 15  100uW(Typ.) 125mW(Typ.) r .
CXK5816PN/M  -10L, 12L, 15L 5uW(Typ.} 125mW(Typ.) |
« Single +5V supply: 5VE10%. 0504 S
« Fully static memory .. ... No clock ‘or timing strobe T E D1P-24P-06
required
* Equal access and cycle time :
. Cgmmon data inputyand output: three-state output CXKB816M 24 Pin SOP (Plastic)
. 1548 238

Directly TTL compatible: All inputs and outputs

Low voltage data retention: 2.0V (Min.) 24 12 575 ]
RAAAODABAARAM

Function s ﬂlb&

2048-word X 8 bit static RAM 3 3 !

. g
Q RN

Structure LR

Silicon gate CMOS IC } e . ous’
Block Diagram
a Liminiminisininiainisty
10 o—

o — pe————0 r.| .
:99 o R ROW | o | Memory Matrix vee —H-—{P[2042 @] S0P-24P-103
A7 O——— Buffer . .
A6 O—— » | Decoder . 128 X 128
A5 O————1 GNO
a4 O——

_——’ l e o ® I
A3
az . 170 Gate
Buffer 0

A . Column Decoder
A0 O—
cE
e :}——————4 10 Bufter
* S —

Il

1ol 1708

Note) All Typical values are measured under the conditions

Vee=5.0V and Ta=25°C.
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Pin Configuration (Top View)

Pin Description

a7 [1] ® [24] vee Symbol Description
a6 [_z__ [23] a8 A0 to A10 Address input
as [3] [22] as I/01 to /08 Data input output
aa [4] [21] we CE Chip enable input
a3 [5] [20] G WE Write enable input
az [g] 9] a10 OE Output enable input
a1 [7] ha] CE Vee +5V power supply
a0 [} 7] 1708 GND Ground
1701 [3] €] 1707
1702 [i0] li5]1706
103 [ l1a]1/08
6ND iz [13] Vo4
Absolute Maximum Ratings
Ta=25C, GND=0V
Item Symbol Rating Unit
Supply voltage Vee —0.5* to +7.0 v
Input voltage Vin —0.5* to Vcct+0.5 \%
Input and output voltage Viso —0.5* to Vcct0.5 A"
L CXK5816PN/SP 1.0 W
Allowable power dissipation.| Pp CXK5816M 0.7
Operating temperature Topr 0 to +70 °C
Storage temperature Tstg —55 to +150 °C
Soldering temperature Tsolder 260-10 °C * sec

* Vee, Vin Vo Minimum value=—3.0V, Pulse width is under 50 ns.

Truth Table
CE | OE | WE Mode 1/01 to I/O8 |Vcc Current
H X X Not selected High Z Isar, Isp2
L H H Output disable High Z Tecrs lcea
L L H Read D out Icers leez
L X L Write Din Teer, lece

Note} 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 5.5 v
Input high voltage Vi 2.2 — Vee+0.3 | V
Input low voltage Viu -0.3 — 0.8 v
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DC and Operating Characteristics
Vce=5V+10%, GND=0V, Ta=0 to +70°C

CXK5816PN/M/SP CXK5816PN/M/SP
Item Symbol Test condition -10/12/15 —10L/12L/15L Unit
. Min. | Typ** | Max. | Min. | Typ** | Max.
Input leakage current It Vin=GND to Vcc -2 — 2 -2 — 2 uA
Output leakage Tio CE=Viy or OE=Vix > . 5 . _ s A
current Vyo=GND to Vcc
g;c::yu:::;\:g Icc: |CE=Vi, lour=0mA | — 25 60 25 60 mA
Average operating Icce Cycle = Min, Duty = 100% 28 60 28 60
current lour=0mA — |*3n |*a5 | T 6D |as | ™A
Issy |CE=Vcc-0.2V — 0.02 1.0 — 0001 | 005 | mA
Standby current —
Iss2 | CE=Viu — 0.3 2 —_ 0.2 1 mA
Output high voltage Vou |low=-1.0mA 24 | — | — |24 | — | — v
Output low voltage VoL Io. =4.0mA _— —_ 0.4 — — 04 v

* Note) Shows CXK3816PN/M/SP-10. 10L value.
** Vee=5V, Ta=25°C

Capacitance
Ta=25°C, f=1 MHz
Item Test condition | Symbol Min. Max. Unit
Input capacitance ViN=0V CIN — 7 pF
Input/output capacitance Vio=0V Cro - 10 pF

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

AC Operating Characteristics

¢ AC test condition
Vee = SV £ 10%, Ta = 0 to +70°C

Item Condition
Input pulse high level Vie=2.4V
Input pulse low level Vie=0.6V TTL
Input rise time tr =5ns
Input fall time te =5ns
Cu
Input and output timing ;
1.5V
reference level
Output load CL* = 100pF, ITTL

* CL includes scope and jig capacitance.
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+ Read cycle

CXK5816PN/M | CXK5816PN/M | CXK5816PN/M
Item Symbol —10/10L —-12/12L —15/15L | ynit
Min. Max. Min. Max. Min. Max.
Read cycle time tre 100 - 120 — 150 — ns
Address access time taa — 100 — 120 — 150 ns
Chip enable access time tco —_ 100 — 120 — 150 ns
Output enable to output valid toe — 50 — 55 — 60 ns
Output hold from address change ton 15 — 15 —_ 15 — ns
Chip enable to output in low Z (CE) trz 15 — 15 — 15 — ns
Output enable to output in low Z (OE) toz 10 — 10 — 10 — ns
Chip disable to output in high Z (CE) *tyz 0 30 0 40 0 50 ns
Output disable to output in high Z (OF) *tonz 0 30 0 40 0 50 ns

* Note) iz and touz are specified by the time length until the output circuit is turned off and not specified by the output

voltage level

+ Write cycle

CXK5816PN/M | CXK5816PN/M | CXK5816PN/M
Item Symbol -10/10L —12/12L —15/15L | Unit

Min. Max. | Min. Max. Min. Max.
Write cycle time twe 100 — 120 — 150 — ns
Address valid to end of write taw 80 — 100 — 120 — ns
Chip enable to end of write tew 80 — 100 — 120 — ns
Data to write time overlap tow 30 —_ 35 —_ 40 —_ ns
Data hold from write time tou 0 - 0 —_— 0 — ns
Write pulse width twe 60 —_ 75 — 90 —_ ns
Address setup time tas 0 — 0 — 0 — ns
Write recovery time twe 5 — 5 — 5 — ns
Output active from end of write tow 15 — 15 — 15 — ns
Write to output in high Z twaz®| O 30 0 40 0 50 ns

*Note) twuz is specified by the time length until the output circuit is turned off and not specified by the output voltage level

level.
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Timing Waveform

(1) Read Cycle [WE=Vin]

aaes X X
NN R,

top —— = tou
t .—ﬂ
oLz —— =

RN\ v

tco b tomz
P tuz
trz
Data out Y Data valid e
ata ou High impedance ®

(2) Write Cycle (1): WE Control [OE=Vis]

twe '
Address X
. taw o o tyr (*2)
— w
CE N 27,

— » fe=Tas le— twp (*1)—n
WE —
k—/

r tow ton
Data in  ———

twnz
Data valid ﬂ to

(*3) (*3)
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Write Cycle {2): CE Control [OE=Vi]

e twc o
Address

tas tew (*1) twr (*2)
CE K

! twe (*1)
NN 27
te—— D W — tou

Data in Data valid
Data out High impedance

Note)

*1 A write occurs during the low overlap of CE and WE.
*2 twr is measured from the earlier of CE or WE going high to the end of write cycle.
*3 During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must

not be applied.

Data Retention Characteristics

Ta =0 to +70°C

CXK5816PN/M CXK5816PN/M
Item Symbol Test condition —-10/12/15 —10L/12L/15L Unit
Min. Typ. Max. Min, Typ. Max,
Data retention P
voltage Vor CE=Vcec-0.2V 2.0 5.0 5.5 2.0 5.0 5.5 v
Data retenti Iccort | Voc=3.0V, CE=2.8V | — 12 600 — 0.6 30 uA
ata retention
Tecore | Vec =2.0 t0 5.5V,
current — ’ — 20 1000 — 1.0 50 nA
CE=V¢c—-0.2V
Data ret.entxon toos Chip disable to 0 _ _ 0 _ _ ns
set up time data retention mode
Recovery time tr tac* - - trc* — — ns
* tre ¢ Read cycle time
Data Retention Waveform
tcnns_l Data retention mode o te
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Iccz — Supply current (Normalized) [ccrs Tccz — Supply current (Normalized)

taas tco, toe — Access time (Normalized)

Supply current vs. Supply voltage

1.4
Ta=25"C—f
Alccz
1.2 /’/ lect
L
1.0 -
0.8 // Iccr (DO) —
Icez (Cycle = min.)
0.6
45 4.75 5.0 5.28 5.5
Ve — Supply voltage (V)
Supply current vs. Frequency
150ns 120ns  100ns
1.1 1 T
Ta=25C
1.0 -
A—””
L1
L1
0.9 ]
0.8
0.7
2 4 6 8 10
1/ twe, 1/ trc — Frequency (MHz)
Access time vs. Supply voltage
1.4 T T
Ta=25"C
CL=100pF
1.2
Y
\
1.0 P~
\
~—]
0.8
0.6
45 4.75 5.0 5.25 55

Vce — Supply voltage (V)
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taas tco» toe — Access time (Normalized) Icci» lccz — Supply current (Normalized)

taa, tco, toe — Access time (Normalized)

Supply current vs. Ambient temperature

1.4 T T
Voo =5.5V ] |
Iccr (PO —
{Cycle = min.)
1.2 Tecs
9
1.0
SQ\
\ Iccz
0.8 N
ICCl
0"so 20 40 60 80

Ta — Ambient temperature (°C)

Access time vs. Load capacitance

1.6 I

Ta=25°C

Vee=5.0V //
1.4 ~—

//
/

1.2

Pd

V>
1.0
0.8
100 200 300 400 500

C1 — Load capacitance (pF)

Access time vs. Ambient temperature

1.4 T T
Vec=4.5V
C. =100pF
1.2
o
1
1.0 ——
L1
0.8
0.6
0 20 40 60 80

Ta — Ambient temperature (°C)
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Standby current (1) vs. Supply voltage

3
8 14 Ta=25°C
g
2
2 10 pd
g A
= L~
Q
'"‘E 0.6
3 e
(
: 0.2
a
20 3.0 4.0 5.0 6.0

Vce — Supply voltage (V)

Standby current (2) vs. Supply voltage

1.8
7 L]
:E, CE=Vin
g Ta=25C
5 1.4 S
3 -~
g
] P
E 1.0
o
-
g
g ®|
2 0.6
I
&
=

0.2

4.5 4.75 5.0 5.29 5.5

Vce — Supply voltage (V)

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

— 1.4
. Voe=5.0V
1.8 -
§ Ta=25C Vou,/
g | / 1.2
E
g | /
=2 .|
1.4
] \\VOH | /
1.0
g ‘\
z
L 1o
H
g N 0.8
8 / \
Y L
=2
0.6
VoL (V) © 0.2 0.4 0.6 0.8
VoH (V) 1 2 3 4 5

Vo. — Output low voltage (V)
Vou— Output high voltage (V)

Standby current (1) vs. Ambient temperature

10
=y /
5 Y

S

£ /
(=}
2 vd
o 2 4
B
g /
2 e
Y /
-E 0.5 e
@ / Vee=5.5V
z 0.2
K

0.1

(o] 20 40 60 80

Ta — Ambient temperature C)

Standby current (2) vs. Ambient temperature

1.4

g I

% Vec=5.5V

E

5 1.2

Z

g

‘E 1.0 ™~

X —~

3 \\

-

L T

9

]

& o8

|

a

2

0.6
o] 20 40 60 80
Ta — Ambient temperature CC)
Input voltage vs. Supply voltage
1.2 l
- ) Ta=25"C
3 ]
S 3
] g 1
E 5
Z < ~
B g —
E 3 1.0
] ‘>_, L1
= =3
2 5
5 IE 0.9
8 >
! A
5 > 0.8
4.5 4.75 5.0 5.25 5.5
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7. Sony Package Product Name
T i Package name Package Features
ype
Symbol Description Material*| Lead pitch | Lead shape | Leadpull
DUAL Through
P
DIP | IN LINE 2'5(41211;‘1‘»11” Hole | 2-direction
PACKAGE -~ Lead
SINGLE Through
s 2.54
STP | INLINE P (l'(';(;'l’mu Hole L-direction
PACKAGE Lead
21G ZAG 2-54"‘"; | Through
Standard Z1P | INLINE P ;gmz;gu Hole 1-direction
o Lead
g PACKAGE inline
3
] i PIN Through
PGA | GRID c | 2%54mm Hole | d-direction
i (100MIL)
i ARRAY Lead
i F
: i !
i . PICGY | PIGGY c | %dimm ’ll-;:ll—:ugh 2-direction
| | BACK | BACK DML |y
: !
SHRINK
: ) - Through
i i ! DUAL 1.778mm -
i ; 2.direct
foy Shank o SDIP LN Pl o | o frection
i PACKAGE e
; Quab 1.0mm Gull- o
- QFP { FLAT P 0.8mm Wing 4-direction
: ' Standard flat ! ! PACKAGE
i i k ! i
{ l preEe ' i SMALL 1.27mm Guil-
oo | SoP | OUTLINE Pl oL Wing | Zdirection
. PACKAGE '
| t VERY
i . i SMALL ; } Gull- o
VQFP QUAD . P 0.5mm Wi 4-direction
f FLAT i ng
Shrink flat | PACKAGE
- package i VERY
g SMALL _ Gull .
: X 2-direct
§ VSOP OUTLINE P 0.65mm Wing - irection
£ PACKAGE
§ PLASTIC
5 LEADED 1.27mm o
: -bend | 4-
& | PLCC CHIP P (SOMIL) J-ben 4-direction
Standard chip CARRIER
carnes LEAD LESS B
! i Lcc | cHIP € sy | Leadless P,‘;Ckage
i CARRIER side
SHRINK
Shrink chip SPLCC + pLasTIC 1.27mm Max.
) | LEADED Pl oML M J-bend | 4.direction
carrier (PLCC) ! CHIP { Max.)
. i CARRIER
i ' SMALL i
| Standard OUTLINE ! L27mm
.di i B - . 2_ . -
| 2c¥1rectlon S0J I.LEAD | P (50MIL) J-bend direction
! chip carrier PACKAGE 1
bl SR Plastic, C...---Ceramic
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