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soNy CXK5816PN/M

2048-word x 8 bit High Speed CMOS Static RAM

Daescription

CXK5816PN/M is a 16,384 bits high speed CMOS
static RAM organized as 2,048 words by 8 bits and operates
from a single 5V supply. This device is suitable for use in
high speed and low power spplications in which battery back
up for nonvolatility is required.

Features

« High speed operation {Access time)
CXK5816PN/M  -10, 10L 100ns (Max.)
CXKE816PN/M 12, 12L 120ns (Max.)
CXKEB16PN/M  -15, 15L 150ns (Max.}

s Low power consumption (Standby) {Operation)
CXKS816PN/M  -10, 12, 15 100pW(Typ.) 125mW(Typ.)
CXK5816PN/M  -10L, 12L, 15L 5uW(Typ) 125mW(Typ)

« Single +5V supply. 5VE10%.

¢ Fully static memory No clock or timing stiobe
required

s Equal access and cycle time

*» Common data input and output: three-state output

¢ Directly TTL compatible: All inputs and outputs

¢ Low voltage data retention: 2.0V (Min.)

.....

Function
2048-word X 8 bit static RAM

Structure
Silicon gate CMOS IC

Block Diagram

aA10 o—
A9 O — pe———0 Vcc
a8 o . ROW . Memory Matrix
AT O—————1 Buffer . .
A6 O——— » | Decoder | » 128 x 128
AS  O——— 1 le—0 GND
a4 o0————

| ] .o ]
A3 ©
A2 O . 170 Gote

Buffer .
At O . Cotumn Decoder
AD O—
' [- -1
« s 0

CE o
WE o] 170 Bufter
oF

L]

1707 1/08

Note} All Typical values are measured under the conditions

Vee=5.0V and Te=25°C.
_27—
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Package Outline Unit. mm
CXKBE816PN 24 Pin DIP {Plastic)
£y
!
5% 0'to15"
il
L}
0.5!01 ;
12¥M% d DIP-24P-06
CXK5816M 24 Pin SOP (Plastic)
15418 23 s
24 13
NAAQRARAAAER oIS
3 0.1!“5
EERE:
ol g
ﬂﬂ REEELR B
0.4t 127 045!
\"lnnnnnnnn
028l o0 oo L0a

50846C-ST


http://elcodis.com/parts/6184222/cxk5816.html

CXKS816PN/M

SONY:

Pin Configuration (Top View)

Pin Description

a7 [1] ® N 24| vee Symbol Description
a6 [2] 23] ae A0 10 A10 Address input
a5 [3] 22] ao I/01 to I/O8 Data input output
asa [a] 21] wE CE Chip enable input
a3 5] 20] 5 WE Write enable input
a2 (€] 5] a10 OE Output enable input
a1 [7] s] <& Vce +5V power supply
a0 8 7] 1708 GND Ground
1401 [9] [16] 1707
1102 [19] [15]1/06
o3 [1n [14] 1705
onD 12 i3] 1704
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 Vect+0.5 N
Input and output voltage Vio —0.5*% to Vcct0.5 \"%
L CXK5816PN/SP 1.0 w
Allowable power dissipation| Pp CXK5816M 0.7
Operating temperature Topr 0to +70 °C
Storage temperature Tstg ~55to+150 °C
Soldering temperature Tsolder 260-10 °C » sec

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

Truth Table
CE | OE | WE Mode /O! to /OB |Vcc Current
H X X Not selected High Z Isay, lsee2
L H H Output disable High Z Ieccr. leca
L L H Read D out lecis Icce
L X L Write Din Icers lece

Note} X: “H” or “L”

DC Recommended Operating Conditions
Ta = 0 to +70°C, GND = 0V
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Item Symbol | Min. Typ. Max. Unit
Supply voltage Ve | 4.5 5.0 5.5 v
Input high voltage Vin 2.2 — Vee+0.3 | V
Input low voltage Vi -0.3 —_— 0.8 v
-28 —
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CXKE818PN/M SONY:

DC and Operating Characteristics

Vee=5V110%, 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 I Vin=GND to Vcc -2 — 2 -2 — 2 nA
Output leakage {1o CE= Vig or 6E=V|H 2 _ 2 2 _ 5 WA
current Vio=GND to Vcc
so:::.:;l:ﬁ:;::er lecy CE=Vii, lour=0mA — 25 60 25 60 mA
Average operating e Cycle = Min, Duty = 100% 28 60 28 60
current lour=0mA T ey [ran | T 6D | ras) | ™A
Isey | CE=Vec—0.2V — {002 | 1.0 | — [0001 | 005 | mA
Standby current —
Lsp2 CE=Vw — 0.3 2 —_— 0.2 1 mA
Output high voltage Vou |lon=—1.0mA 28 | — | — |24 | — | — v
Output low voltage VoL [or =4.0mA _ _— 0.4 —_ —_ 0.4 A%

* 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 Viio=0V Cro - 10 pF

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

AC Operating Characteristics

* AC test condition
Vee = 5V =+ 10%, Ta = 0 to +70°C

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

* CL includes scope and jig capacitance.

- 29 -
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CXK5816PN/M

SONY,

» 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 teo — 100 — 120 — 150 ns
Output enable to cutput valid t ok — 50 — 55 — 60 ns
Output hold from address change ton 15 — 15 — 15 — ns
Chip enable to output in low Z (CE) tiz 15 — 15 — 15 — ns
Output enable to output in low Z (OE) toLz 10 —_ 10 — 10 — ns
Chip disable to output in high Z (CE) *iyg 0 30 0 40 0 50 ns
Output disable to output in high Z (OF) *tonz 0 30 0 40 0 50 ns

* Note) tuz and tonz 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 twg 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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CXKE816PN/M SONYe

Timing Waveform

(1) Read Cycle [WE=Viu]

s X X

taa
OF NNk 2 i

toe ton
t -—ﬂ
oLz —————————=

CE INNNNN Y,

tco - tonz
— tuz

trz

¢ Datavalid ) —
Data out High impedance ata v, ®

(2) Write Cycle {1): WE Control [DE=ViH)

twe
Address ) 4 X
. taw " twr (*2)
W —
CE N \@\t /W/A
—_ » --tAs-—l je— twp (1) —nn
WE N /_
N
F tow tou
Data in — 4 >_
Data valid -»ltg
Data out
(%3 (*3)
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CXK5816PN/M

SONYo.

Write Cycle {2): CE Control [OE=Vu]

Note)

Address

Data in

Data out

twe

N

km:

typ (*1) ——

Vs

e——— DWW ——mf

Data valid

High impedance

*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/0 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 —
voltage Vor |CE=Vec-0.2V 20 | 50 | 55 2.0 50 | 5.5 v
Data retenti Iccort | Vec=3.0V, CE=2.8V - 12 600 — 0.6 30 sA
ata retention
Tccorz | Vee =2.0 to 5.5V,
current —_— ’ — 2 1000 — 1.0 50 uA
CE=Vec-0.2V 0

Data ret'entlon t coes Chip disable to 0 . . 0 _ _ ns
set up time data retention mode
Recovery time tr tac" — — tec* — — ns

* tre :

Read cycle time

Data Retention Waveform

tcnns_L

Data retention mode

Downloaded from Elcodis.com electronic components distributor

-32 -


http://elcodis.com/parts/6184222/cxk5816.html

CXKB816PN/M

SONY.

Iccz — Supply current (Normalized) Teers Tccz — Supply current (Normalized)

taa, tco. toE — Access time (Normalized)

Supply current vs. Supply voltage

1.4
Ta=25"C—
A lcca
1.2 /:, Tee,
2L e
1.0 =
0.8 // leer (DO —]
lecs (Cycle = min.)
0.6
4.5 4.75 5.0 5.25 5.5
Vee — Supply voltage (V)
Supply current vs. Frequency
" 150ns 120ns 100ns
M T T
Ta=25C
1.0 -
1/
L~
L]
0.9 e
0.8
0.7
2 4 [] 8 10
1.7t we, 1/t re — Frequency (MHz)
Access time vs. Supply voltage
1.4 T T
Ta=25°C
Ci=100pF
1.2
-
\
1.0 M
\
~—]
0.8
0.6
45 4.75 5.0 5.25 55

Vee — Supply voltage (V)
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tan. tco» toe — Access time (Normalized) Tccis Iccz — Supply current (Normalized)

taas tcos toe — Access time (Normalized)

Supply current vs. Ambient temperature

1.4 T T
Vee=55V | |
Iccr (DO) —
(Cycle = min.)
2 Icez
P
T
1.0 -
:t‘\
g
\ Icce
0.8 N
ICCl
065 20 40 60 80

Ta — Ambient temperature (CC)

Access time vs. Load capacitance

1.6 l l

Ta=25"C

Vee=5.0V L~
1.4 7

//
7

1.2

P

"
1.0
0.8
100 200 300 400 500

CL — Load capacitance (pF)

Access time vs. Ambient temperature

1.4 T T
Vee=4.5V
CL =100pF
1.2
_
L]
1.0
//
0.8
0.6
(o] 20 40 60 ac

Ta — Ambient temperature (°C)
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CXKEB16PN/M SONYs

Standby current (1) vs. Supply voltage Standby current (1) vs. Ambient temperature
_ 10
g I 3 /
S e Ta=25"C 4 . /
: 7
z A Z /
= - .
Z 1o = 2
B <
2 pr g /|
] L~ G /
>
2 06 T 0S5 /
K g 4
A ] b2 / Vee=5.5V
1
: = 0.2
z 0.2 _L?,
2 o
20 3.0 4.0 5.0 6.0 [o] 20 40 60 80
Vee — Supply voltage (V) Ta — Ambient temperature " C)
Standby current (2) vs. Supply voltage Standby current (2) vs. Ambient temperature
1.8 1.4
5 L] 3 |
S CE=Vin 4 Vee=5.5V
g Ta=25C g
=1 L S 1.
é 1.4 / % 2
) )
g 1.0 g 10 ~—_
3] : —
- ) ——
= =1
2 g
s 08 e 0.8
[ |
g H
-~ -
0.2 0.6
4.5 478 5.0 5.2% 8.5 0 20 40 60 80
Vee — Supply voltage (V) Ta — Ambient temperature (*C)
Output high current vs. Output high voltage Input voltage vs. Supply voltage
Output low current vs. Output low voltage L2
1.4 .
— y |
- Vce=5.0V - =) Ta=25"C
B 1.8 - k] 8
& Te=25C Voi,/ ¥ 3 .
o [} .
E // e E g
% 1.4 & A % E‘; e
- N VoH | / B @ o
g N\ 1.0 E z 10
3] h b5 3 ——
Ed \ = =
2 1o = g'
] < |
& . 08 & L 09
8 / \ 8 =
é 0.6 L i 3
B 06 . > 0.8
voLiv} © 0.2 0.4 0.6 0.8 4.5 4.7% 5.0 5.25 5.5

VoH (V1 2 3 4 5 Voc —Supply voltage (V)

Voo — Output low voltage (V)
Vou— Output high voltage (V)
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SONY CORP/COMPONENT PRODS

L14E D BB 8382383 0001552 0 &8

e
/w20
7. Sony Package Product Name
T i Package name Package Features
ype
Symbol | Description Material*| Lead pitch | Lead shape | Lead pull |
tion
DUAL Through
P
DIP | INLINE 2.5(41?1;?»11” Hole | 2-direction
PACKAGE -~ Lead
SINGLE Through
e 254
STP | INLINE P JZ&IU Hole L-direction
PACKAGE Lead
ZIG ZAG 2-54"‘"{ | Through
Standard Z1P | INLINE P ;00‘22 LY 1 Hole 1-direction
3 PACKAGE % g | Lead
3
£ H i PIN Through
! | PGA | GRID c (2123':;;'” Hole | d-direction
i ARRAY Lead
! ;
i ! PIGGY ;| PIGGY c i 2dmm | Theoweh| o
i BACK | BACK { (100MIL) Lead hd
; !
SHRINK
: . s Through
1 : . ' DUAL 1.778mm . .
i : 8 t
. ; Shrink » SDIP IN LINE P FOMIL) ll:loaled 2-direction
i PACKAGE e
; QuaD 1.0mm Gull- o
- QFP { FLAT P 0.8mm Wing 4-direction
: ' Standard flat ! ! PACKAGE
i ki ! i
i e i { SMALL 1.27mm Guil-
9 | soP | OUTLINE P ’“(‘5 OMIL) Wing | Zdirection
. PACKAGE ’
i ! VERY
i . i SMALL ! . Gull- A
VQFP QUAD . P 0.5mm Wi 4-direction
FLAT i ng
Shrink flat PACKAGE
- package VERY
g SMALL _ Gull .
: ; 2-direct
§ VSOopP OUTLINE P 0.65mm Wing - irection
£ PACKAGE
$ PLASTIC
5 LEADED 1.27mm ) .
i PLCC CHIP P (SOMIL) J-bend | 4.direction
Standard chip CARRIER
carrier LEAD LESS L 27mm
, i Lcc | cHp C ¢ L | Leadless P,‘;Ckage
i CARRIER sice
SHRINK
Shrink chip SPLCC 4 pLAsTIC 1.27mm Max.
. LEADED P SOMIL M J-bend 4-direction
carrier (PLCC) CHIP { Max.)
. CARRIER
i SMALL i
| Standard OUTLINE ! L27mm
.di i B B ~ 2_ . -
|2 c?nrectlon S0J J.LEAD | P (5OMIL) J-bend direction
! chip carrier PACKAGE i
bl SRS Plastic, C...---Ceramic
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