SONY

CXK591000TM/YM/M ssLi/7oLL0LL

131,072-word x 9-bit High Speed CMOS Static RAM

Description

The CXK591000TM/YM/M is a high speed CMOS
static RAM organized as 131,072-words by 9 bits.

A polysilicon TFT cell technology realized
extremely low stand-by current and higher data
retention stability.

Special feature are low power consumption and
high speed.

The CXK591000TM/YM/M is a suitable RAM for
portable equipment with battery back up and parity
bit.

Features
» Fast access time
CXK591000TM/YM/M (Access time)
-55LL 55ns (Max.)
-70LL 70ns (Max.)
-10LL 100ns (Max.)
 Low standby current
CXK591000TM/YM/IM
-55LL/70LL/10LL 24pA (Max.)
 Low data retention current
CXK591000TM/YM/M
-55LL/70LL/10LL 14pA (Max.)

* Single +5V supply: 5V £ 10%.
* Low voltage date retention: 2.0V (Min.)
 Broad package line-up
CXK591000TM/YM
8mm x 20mm 32 pin TSOP Package
CXK591000M 525mil 32 pin SOP

Package

Function
131072 word x 9 bit static RAM

Structure
Silicon gate CMOS IC

CXK591000YM
32 pin TSOP (Plastic)

CXK591000TM
32 pin TSOP (Plastic)

CXK591000M
32 pin SOP (Plastic)
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Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY

CXK591000TM/YM/M
Pin Configuration (Top View) Pin Description
5 Symbol Description
Y
Ai; % © % E a1l O 52 Vee
A8 % % CEL aly [ad AL5 A0 to Al16 Address input
%E EISE [39 cE2 -
cez 3] o7 arlyf [z We /01 to I/09 | Data input/output
A15 7] 28] 1106 5| 128 A13
CXK591000TM A6 - :
ng% (Standard Pinout) % o asl [21 A8 CE1, CE2 Chip enable 1, 2 input
A14 1] [23] 104 Al 126 A9 — - -
Afé% % 13l I8 AL WE Write enable input
26D [29] o1 a9 [24 OF — ,
A5 [ [19] A0 AL Laao | OE Output enable input
A4 (TS (AL o [2d CE1
A3 IE E A2 I/Ol@ H 1/09 VCC POWBI’ Supply
A3 7 A2 o2 3 |2d 1/08
M R Hiwor | GND Ground
ﬁg % % ﬁgl 1104 ] l1g] VOB
a7 4 20102  GND |17 /05
A12 1] [22] 1103
e CXK591000YM 3 ot CXK591000M
vee [3] (Mirror Image Pinout) 28] 1105
A15 [7] [ 26] 1106
Cce2 [§] [27 107
WE [5] 28] 1108
A13 [4] 129 1109
A8 (3] [30] CE1
A9 [2] [31] A10
az] O [32 O

Absolute Maximum Ratings (Ta =25°C, GND = 0V)

Item Symbol Rating Unit
Supply voltage Vcc -0.5t0 +7.0 \%
Input voltage VIN -0.5Mt0 Vec + 0.5 \Y
Input and output voltage Viio -058to Vec+05 |V
Allowable power dissipation Pp 0.7 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —55 to +150 °C
Soldering temperrature - time | Tsolder 235-10 °C-s

Uvin, Viio = =3.0V Min. for pulse width less than 50ns.

Truth Table
CE1|CE2| OE | WE Mode I/0 pin Vce Current
X X x | Not selected High Z IsB1, IsB2
X L X x | Not selected High Z IsB1, IsB2
L H H H | Output disable High zZ Icca, lece, Icc3
L H L H Read Data out Icea, lce2, lccs
L H X L | Write Data in lccy, Icc2, Iccs
x: "H" or "L"
-2-
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SONY CXK591000TM/YM/M

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

Item Symbol Min. Typ. Max. Unit
Supply voltage Vcc 4.5 5.0 55 \Y
Input high voltage VIH 2.2 — Vec+03 | V
Input low voltage Vic -0.3U — 0.8 \%

OviL=-3.0V Min. for pulse width less than 50ns.

Electrical Characteristics

» DC Characteristics (Vec =5V + 10%, GND = 0V, Ta=0to +70°C)
ltem System Test conditions Min. Typ.D Max. | Unit
Input leakage current ILi VIN= GND to Vcc -1 — +1 A
Output leakage CEL = Vi or CE2 = Vi of
Curr‘ém g Lo OE = Vit or WE = Vi -1 — +1 | pA
Viio= GND to Vcc
Operating power suppl CEL=Vi, CE2=Vin
perating p PPY " licer | vin=Vinor vic — 8 17 | mA
current
lout = 0mA
Min. cycle -55LL — 50 100
Icc2 duty = 100% -70LL — 45 80 mA
lout = OMA 10LL — 40 70
. Cycle time 1us
Average operating current duty = 100%
lout= OmA
lcca CE1<0.2V — 12 24 | mA
CE2 >Vcc -0.2V
ViL< 0.2V
ViH=Vce - 0.2V
CE2 < 0.2V 0 to +70°C — — 24
" IsB1 CE1 > Vcc - 0.2V Oto+40°C| — — 5 HA
Standby current > -
CE2=2Vee -0.2V +25°C — | o8 | 24
IsB2 CEl1=ViHorCE2 =V — 0.6 3 mA
Output high voltage VoH loH = —1.0mA 2.4 — — \Vj
Output low voltage VoL loL=2.1mA — — 0.4 \%

UVec =5V, Ta = 25°C
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SONY

CXK591000TM/YM/M

I/O capacitance

(Ta=25°C, f = 1MHz)

Item Symbol | Test conditions | Min. Typ. Max. | Unit
Input capacitance CiN VIN= 0V — — 7 pF
1/0 capacitance Cio Vio =0V — — 8 pF

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

AC Characteristics
* AC test conditions

(Vec = 5V + 10%, Ta = 0 to +70°C)

Item Conditions
Input pulse high level ViH= 2.2V
Input pulse low level ViL= 0.8V
Input rise time tr=5ns
Input fall time tf = 5ns
Input and output reference level 1.5v
Output load conditions oL C= 30pF, 1TTL
-7oLL/10LL | = 100pF, 1TTL

UcL includes scope and jig capacitances.
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SONY CXK591000TM/YM/M

« Read cycle (WE = "H")

Item Symbol oL 7oL 10LL Unit
Min. | Max. | Min. | Max. | Min. | Max.

Read cycle time trC 55 — 70 — 100 — ns
Address access time taa — 55 — 70 — 100 ns
Chip enable access time (C_El) tcor — 55 — 70 — 100 ns
Chip enable access time (CE2) fco2 — 55 — 70 — 100 ns
Output enable to output valid toe — 30 — 40 — 50 ns
Output hold from address change ton 15 — 15 — 15 — ns
Chip enable to output in low Z (CE1, CE2) | tizi, tizz 10 — 10 — 10 — ns
Output enable to output in low Z (OE) toLz 5 — 5 — 5 — | ns
Chip disable to output in high Z (CE1, CE2)| thz1, thz2l| — 25 — 25 — 35 ns
Output disable to output in high Z (OE) tonz — | 25 | — | 25 — | 35 | ns

Uthzi, tHzz and torz are defined as the time required for outputs to turn to high impedance state and are not
referred to as output voltage levels.

* Write cycle

Item Symbol - oL - 7oL : —— Unit
Min. | Max. | Min. | Max. | Min. | Max.

Write cycle time twe 55 — 70 — 100 | — ns
Address valid to end of write taw 50 — 60 — 70 — ns
Chip enable to end of write tew 50 — 60 — 70 — ns
Data to write time overlap tow 25 — 30 — 40 — ns
Data hold from write time toH 0 — 0 — 0 — ns
Write pulse width twe 40 — 50 — 60 — ns
Address setup time tas 0 — 0 — 0 — ns
Write recovery time (WE) twr 0 — 0 — 0 — | ns
Write recovery time (CE1, CE2) twr1 0 — 0 — 0 — | ns
Output active from end of write tow 10 — 10 — 10 — ns
Write to output in high Z twhzD — 25 | — 25 — | 30 | ns

Utwhz is defined as the time required for outputs to turn to high impedance state and is not referred to as
output voltage level.
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SONY CXK591000TM/YM/M

Timing Waveform

« Read cycle (1) : CE1 = OE = Vi, CE2 = Vi, WE = Vi1

trRC >
Address *

A —————————>

e— toH—>]

Data out Previous data valid <><><><> Data valid

« Read cycle (2) : WE = ViH

tRC

Address

[———— (AA ———————>

X
@ NN\ 777

e——— {CO1L ——>

= tHZ1 >
[ tLz1—>

CE2 f f f é—tcoz > E

- tLz2 —>

L

(e tHZ2 —»

e NNNNN (777

toE —» L— toHZ —»

N

toLz

Data out Data valid —
High impedance
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SONY CXK591000TM/YM/M

* Write cycle (1) : WE control

twe
Address X
twR
- taw -
OE
tcw
CEL / /
tcw
CE2 / / \
| (@)
tas twp
WE
j¢«—— tDW ———»r<— {DH —»
Data in Data valid —
twHz L
tow —»
Data out —
High impedance
(2) (=)
» Write cycle (2) : CE1 control
twc >
Address >
taw >
OE NN\ NN\
e—— tAs———>l«——— tcw twr1 (08)
CE1
- fcW————»
CE2
twp >
WE
l«——— tbW ———»j«— DH
Data in Data valid
Data out

High impedance
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SONY CXK591000TM/YM/M

» Write cycle (3) : CE2 control

twe
Address 3 >
taw
oF N
e tcw
CE1
- fAS—P>+——— tCW »<—> twrL ((B)
CE2
twp >
WE
l«—— tDW ———»¢—DH
Data in Data valid ;l—
Data out

High impedance

0 write is executed when both CE1 and WE are at low and CE2 is at high simultaneously.

2 Do not apply the data input voltage of the opposite phase to the output while I/O pin is in output condition.

(3 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.
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SONY CXK591000TM/YM/M

Data retention waveform

* Low supply voltage data retention waveform (1) (CE1 control)

tcDRs Data retention mode

» Low supply voltage data retention waveform (2) (CE2 control)

Data retention mode

N2 ceecov. /S

Data Retention Characteristics (Ta=0to +70°C)
Item Symbol Test conditions Min. Typ. Max. | Unit
Data retention VDR 0 20 . 55 v
voltage
Oto+70°C| — — 14
Data retention lccorr | Vec= 3.0VDl 0 to +40°C — — 3 A
lccorz | Vec= 2.0 to 5.5VH — | o082 | 24 | pA
Data retention Chip disable to data retention
. tcors 0 — — ns
setup time mode
Recovery time trR 5 — — ms

[ CE1=2Vce-0.2V, CE2 2 Vce — 0.2V (CE1 control) or CE2 < 0.2V (CE2 control)
2 vee=5V, Ta=25°C
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SONY CXK591000TM/YM/M

Example of Representative Characteristics

Supply current vs. Supply voltage Supply current vs. Ambient temperature
1.5 1.2

1.25 /

11

I~ lcc2 (Read)

1.0 Sg—‘ — |
RO I— \tlcc'Z:(WrIIE)

lccl
0.9 |

1.0—lcc2

lccl

0.75
Ta=25°C

Vcc = 5.0V

Icc1, Icc2 — Supply current (Relative Value)
Icci, Icc2 — Supply current (Relative Value)

05 08 ||
4.5 4.75 5 5.25 55 0 20 40 60 80

Vcc — Supply voltage [V] Ta — Ambient temperature [°C]

Supply current vs. Frequency
100ns 70ns 55ns
1.0 ; f

08 Write 7

/ Read

Access time vs. Load capacitance

2.0 ‘

Toe

18

1.6

1.4

TAA, Tcoi, Tco2

12

0.4 4 /

1.0

Vce = 5.0V
-1 Ta =25°C

0.2
/ Vce = 5.0V
Ta=25°C

0.8

Icc2 — Supply current (Relative Value)
o
(o))
N
N
Taa, Tcoi, Tcoz, Toe — Access time (Relative Value)

0.6
0 4 8 12 16 20 0 100 200 300 400

Frequency (1/trc, 1/twc) [MHz] CL - Load capacity [pF]

Access time vs. Supply voltage Access time vs. Ambient temperature

14

14

12

1.2
ToEe

\

ToE

\

1.0 1.0 L Tco1, Tcoz, Taa

Taa, Tcoi, Tco2 ——l |

\

0.8

0.8

Ta=25°C

Vce = 5.0V —

Taa, Tcot, Tcoz, ToeE — Access time (Relative Value)

0.6 0.6 ‘ ‘
4.5 4.75 5 5.25 55 0 20 40 60 80

Vce - Supply voltage [V] Ta — Ambient temperature [°C]

TAA, Tcoi, Tcoz, ToE — Access time (Relative Value)
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SONY CXK591000TM/YM/M

Standby current vs. Supply voltage Standby current vs. Ambient temperature
2.0 20
v
= —
g g 10
g // 2
& 15 $ 5
g 8 /
~ (0]
£ 3
o =
3 10 o 2 /
2 3
© >
c a 1
8 IsB1 Iss2 ;% /
105 : 5 s /|
a Ta=25°C | ’
2 — / o Vee = 5.0V
g L / 2
0 0.2
2.0 3.0 4.0 5.0 6.0 0 20 40 60 80
Ve — Supply voltage (V) Ta — Ambient temperature [°C]
Input voltage level vs. Supply voltage Standby current vs. Ambient temperature
1.2 1.4
o T
= =
[ ©
> >
o 11 ° 1.2
= =
k& g
& ViL, VIH | —] & —
\; ' L— ?: I
g 1.0 § 1.0 \\
E — —
2 g
109 g 08
z Ta=25°C o Vee = 5.0V
>
a
> —_
0.8 0.6
45 4.75 5.0 5.25 5.5 0 20 40 60 80
Vce — Supply voltage [V] Ta — Ambient temperature [°C]
Output high current vs. Output high voltage Output low current vs. Output low voltage
1.4
0
= —
) g 1.8
g s
| 12 )
ks 3
e 8
= g 14
e =
= c
3 10 o
5 3
= Vee = 5.0V 5 1.0
‘g Ta=25°C ; v 5.0V
g cc=5.
3 o8 £ Ta=25°C |
| o
T : 0.6
© \ 3
0.6
1 2 3 4 5 0 0.2 0.4 0.6 0.8
VoH — Output high voltage [V] VoL — Output low voltage [V]
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SONY

CXK591000TM/YM/M

Package Outline Unit: mm
CXK591000TM
32PIN TSOP (PLASTIC)
+0.2
8.0£0.2 1.07-0.1
32 17
ONARNANAARAAAE J
3| s
| oH
< 9
2 ]
A
O !
Ll LGk
voo8 " . N 127i%%52’
0.2-0.03 | ler—=22e
02°0% | o @) o
L _ 0.1+ 01_ o
+
“‘ 0°to 10°
NOTE : “[T Dimensions do not include mold protrusion. ;I’AIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE | TSOP-32P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE TSOP032-P-0820 LEAD MATERIAL |42 aLLOY
JEDEC CODE PACKAGE WEIGHT 0.3g
CXK591000YM
32PIN TSOP (PLASTIC)
8.0+0.2
7 3
HAAANARAARAARE L
3|y
Hoow
<| o
Ik
O
GEEGL LG ELEL
+ 0.081 !
__ 05

NOTE: Dimension “[T does not include mold protrusion.

=

DETAI

0°to 10°

IL A

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE TSOP-32P-LO1R LEAD TREATMENT SOLDER PLATING
EIAJ CODE TSOP032-P-0820-B LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 0.3g
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CXK591000TM/YM/M

CXK591000M

32PIN SOP (PLASTIC)

+0.4
205-0.1

32 17
HAAAAAAANAARAAAAN

O

+0.3

11.2-0.1
14.0+0.4

iR
1

16

+01
015-005 |

0401 || 1.27]

inimiaininiaimiaininian

02+01 .

DETAIL A

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN
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