LENESAS S00000

R1EX24256BSAS0A
R1EX24256BTASOA

Two-wire serial interface R1°DS°°°F1;;’T_88
256k EEPROM (32-kword x 8-bit) 2010.08.04
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goboobooobooo

o0 boboboooboooobooooboobobobobooboobooboboobDoobooo
o0o0oOO0bOFAOOOODOOOODOODOODOODODOOUODOODOODODODODOODOO
googooooo
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oooo
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0000000000000064000
0000000 Sms
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oooo
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R1EX24256BSASO0A/R1EX24256BTASOA

guooooood

Type No. Internal organization Operating Frequency Package
voltage

R1EX24256BSAS0A |256k bit (32768 x 8-bit) 1.8V to 5.5V |400kHz 150 mil 8-pin plastic SOP
PRSP0008DF-B (FP-8DBV)
oooooo

R1EX24256BTASOA |256k bit (32768 x 8-bit) 1.8V to 5.5V |400kHz 8-pin plastic TSSOP
PTSP0008JC-B (TTP-8DAV)

gooogd
ogood
8-pin SOP/8-pin TSSOP
r [ 11O 8 |_IVec
A1 [ |2 7 | Jwp
A2 [ |3 6 | |scL
Vss [_|4 5 |_]sDA
(Top view)
goog
Pin name Function
A0 to A2 Device address
SCL Serial clock input
SDA Serial data input/output
WP Write protect
Vee Power supply
Vss Ground
goodooodgoo
Veo Q—> P High voltage generator
Vss () 3
S P 3 P Memory array
wpP ( )———1 Control S S
logic S x
A0, A1, A2 ()] 2 v
Po)) —
= ()
ke o
SCL Oi < —p § P Y-select & Sense amp.
>
spA () v
Serial-parallel converter
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R1EX24256BSASO0A/R1EX24256BTASOA

ogoogod
Parameter Symbol Value Unit
Supply voltage relative to Vss Vce -0.6t0 +7.0 \%
Input voltage relative to Vss Vin -0.3 to V¢c+0.3 \Y
Operating temperature range"‘1 Topr —40 to +85 °C
Storage temperature range Tstg -55to +125 °C
o000 1. ooooooo
DCOODOO
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 1.8 — 5.5 V
Vss 0 0 0 \Y
Input high voltage ViH Vee x 0.7 — Vee + 0.3 \%
Input low voltage Vi -0.3 — Vee x 0.3 \%
Operating temperature Topr -40 — +85 °C
DCOO
(Ta=-4004+85°C, Ve = 1.8 VO 5.5V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 LA Vec=565V,Vin=0t055V
Output leakage current lLo — — 20 [TAN Vec =55V, Vout=0t0 5.5V
Standby V¢c current Isg — 1.0 2.0 TN Vin = Vss or Ve
Read V¢c current lcct — — 1.0 mA Vee = 5.5V, Read at 400kHz
Write Ve current lcca — — 3.0 mA Vee = 5.5V, Write at 400kHz
Output low voltage VoL2 — — 0.4 V Vec=2.7t05.5V, loL =3.0mA
Vo|_1 —_— — 0.2 \ Vcc =181t02.7 V, |o|_ =1.5mA

gd

(Ta=+25°C, f= 1 MHz)

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance (A0 to A2, SCL, WP) Cin*' — — 6.0 pF |Vin=0V
Output capacitance (SDA) Cio*’ — — 6.0 pF |Vout=0V
OO0 1. Not100% tested.
ogooooon
(VCC =1.8Vto5.5 V)
Ta=25°C Ta=85°C Notes
gooooo 1,000k Cycles min. 100k Cycles min 1
obooboooo 100 O min. 10 O min. 1
go0 1. Not100% tested.
R10DS0001JJ0100 Rev.1.00 Page 3 of 17

2010.08.04

RENESAS




R1EX24256BSASO0A/R1EX24256BTASOA

ACDOO

good

e JOOODOODO
— V. =0.2 X Ve
— VIHZO.SXVCC

e JOOODOODUOODODDOODOZ 20ns
e JOOODUOODODODODOOONSX Ve

e JODOODOITTL Gate + 100 pF

(Ta=-400 +85°C, VCC=1.805.5V)

Parameter Symbol Min Typ Max Unit Notes

Clock frequency fscL — — 400 kHz

Clock pulse width low tLow 1200 — — ns

Clock pulse width high tHiGH 600 — — ns

Noise suppression time t — — 100 ns 1
Access time tan 100 — 900 ns

Bus free time for next mode taur 1200 — — ns

Start hold time thp.sTA 600 — — ns

Start setup time tsusta 600 — — ns

Data in hold time tHD.DAT 0 — — ns

Data in setup time tsu.pat 100 — — ns

Input rise time tr — — 300 ns 1
Input fall time tr — — 300 ns 1
Stop setup time tsusto 600 — — ns

Data out hold time ton 50 — — ns

Write protect hold time tHo.we 1200 — — ns

Write protect setup time tsuwe 0 — — ns

Write cycle time twe — — 5 ms 2

OO0 1. Not100% tested.
2. twcO0OOODODOODOODDDOODOOOOOODOOODOOODOO
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R1EX24256BSASO0A/R1EX24256BTASOA

guoooobd

Bus Timing

1/fscL

tF tHiGH tLow
scL { / \ /
t R— N
SUSTA tHD.DAT|
tHD.sTA tsu.paT tsu.sto

Y / YT
177771

teur

[N
e

NTL

Write Cycle Timing

Stop condition Start condition

w U /“u*ju“u \
TR e [

Write data ACK
(Address (n) \_/ (Internally controlled) W,

1
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R1EX24256BSASO0A/R1EX24256BTASOA

goog

00000000 (SCL)
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000 400kHzO OO

0000000 (SDA)

goooboooboobobbooboooboobooboobooboobobobobDooboobooo
o000 00obD0o0oobOobobOoboOoDbcOnogd Vol O ‘Ipy OO0 SDAODDOODODO0ODOO0O0ODOO
gooobooobooobooboo

ooooboobobOooboobobooboobobooobooboshAODOODDbOODOOOsSCcLO
LowOQOOOOOOOOODOODODOO

Data Validity (SDA data change timing waveform)

SCL
SPA / >< ><
Data Data
change change

000 SDAO High—»>lowO OO Low—»>HighOOOOOO SCLO LowODOOOOODOOOODO
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R1EX24256BSASO0A/R1EX24256BTASOA

000000000 (A0AT,A2)

goooboooboobobbobooob sgbooboobooobooboboboboooboobooo
0000000000 Db00Db0b00O0Ob0O0O00Dm™UO0 VecOOO VOO OOOOODO OO Vecd
Ve UOOooooosSpbAODDODOODOOOOO0OOODODDOOODOO0ODOO0ObOOobODDbOOobDOoOobDOoOoboOoo
oo

Pin Connections for AO to A2

Pin connection

Max connect
Memory size number A2 A1l AO Notes

256k blt 8 VCC/VSS VCC/VSS VCC/VSS

000 1. Vec/NssOODODOOODODOOO VesOOOODODO

oboooooogobwPO

gbooobooboob HghOOoDOoooooooooooobooboooboboobooboobo
go00000Write Protect Areal DO 0 D000 0OD00O000O000O0 LowOODOODODOODOODODO
gooboobooboobuoobooooboobo0obOlb HighLowD ODODOODOODODO
gooobo0oboobOo0bHghDOODOOODOODODODOODODOOOOO0ODOOOO Acknowledge “0”
gooobDod0WwriteUDODODOOO Acknowledge “1”’(No ACK)U D O O DO

Write Protect Area

Write protect area
WP pin status 256Kk bit
Vin Full (256k bit)
Vi Normal read/write operation
R10DS0001JJ0100 Rev.1.00 Page 7 of 17
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R1EX24256BSASO0A/R1EX24256BTASOA

goog

gobooooobooog

ReadO Write U0 DO ODODOOOOODOSCLOONO HighOOOODOSDAODOO HighODO LowOOQOOOO
0000000000000 00000D 0O Start condition and stop condition O 00 0 O

gobooooobooboo

SCLOODO HighOOOOOSDADDOO LowO O HighOOOOOOOOODODOOOODOOODOOODDOOO
0 O Start condition and stop condition 0 D O0ORead D00 0000000000000 OO0O0DODOO Read OO
gooooboboooboobooOwrteDOODOOODOOODOODOODOODDOODOODOODODDOO
oooo0o00obob0bo0ob0UD tweOOODOOODOOOODOOODODDOODOODO Write cycle timing
goood

Start Condition and Stop Condition

w ST/

(

o | N )

Start condition Stop condition

Acknowledge

UO00000O0ORead0 D O0ODO0ODODODOOGtODOODDOODOODOODO Acknowledge 00 00
gsigbooonooobopoboobooboobobboboobgooscLosgboobobooo©o?
goooboDooboooboobonbobind Acknowledge DD ODO0ODOOO0DODOOODOOODOO

EEPROMUO0O0O00O0OWrte UO0DO0DODOD0OO0OO0DOO0ODOO8ODO0ODLO0O0DOODOOODOoSODbOOnOO
0 EEPROM 0 U Acknowledge “0”’0 0 00O 0O0ORead D0 DO DOODOODODOODOODOOODO 8000
U000 Acknowledge “0’0 000 0UO0ODOOOOOODEEPROMO Read DD DO 800D OODOOOOO
gooboobOobo0obOo0o0bOoobg Acknowledge 0’0 000D OO DO OO O OAcknowledge “070 U
UOOOOEEPROMOUODODODOOO ReadOD O DO OO OODO Acknowledge 0”0 D00 O00OD0O0ODOOMO
gooobo0o0bDOo0obObDOReadDOD0DO0ODO0ODO0D0ODOOO0ODOO0ONOODAcknowledge <070 0 O
goooboooboobobbooboobooboobobooboobobooboobooboooo
googd

Acknowledge Timing Waveform

N

scL \/1\/T\_/_(>(T\ /8\ /9\
SDA IN J—\ m >< Acknowled je

t
U/ ol

SDA OUT (>(> -
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R1EX24256BSASO0A/R1EX24256BTASOA

gobooooobooog

goooboooboobobboobooobooboobooboobooboboboboooboobooo
U000 ReadOWrite O DD ODODODOO0ODOOOOO0DOOOOOOODOO0ODOOOOODO 40itD000OO0O
00000000 3bitORead/Write D OO 1bit0 3000000000000000

goooboooboobobboob 40b000b00000D0OO0ODO0ODODDODOODOODOOO
go«oi0’d0bgoboooboonog

00o00o0O0o0obo0ob0oboo0ob0o0obooboboos3boob A20A1IDAODDOO0ODO0OO0DODODOO

gobooboooboobobobobosbooboobobooboobobDbobDoobDooboobo
o0o00ob0O0o0obOoboOoO0ODbD A20A00 HighDLowOOOOGOOOODOOOOODOODOOODODOOODOO
goooboooboooboooboo

O000O0DO0O0ODO0O0bO0O08UbDOn R'W(Read/Write) U D DO D O“0’0D 0 00O O Write O OO“1”
00000 ReadOD OO ODODOODO

gooooobobobooob«<cloc>obobboboboobooooboooDoDbobooobooboboo
Read/Write 0 O 0D O00OD0O0OOODODOOOOOOOOO

Device Address Word

Device address word (8-bit)
Device code (fixed) Device address code R/W code*’
256k 1 | o | 1 | o A2 | a1 | Ao RIW
oodo 1. RRW=1"0000 ReadO RW="0"0 000 WriteO O OO OO
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R1EX24256BSASO0A/R1EX24256BTASOA

Write O O (WP=Low O O)
ByteWritetOOOOOOOOOOOMWP)O LowDOOOO WriteOODOOOO

00000000000 0Ob00O0b0ORead/Write DO OO 0’0 000000 OD0ODOODODOODOO 8itODO
gooo00o9itdd Acknowledge “0”0 00 00Wrte DD OO0O0O0D0OO00000O8tx2000000000O
0000000000000 0b000Db0O0OAcknowledge“0’0 00000000000 Writed OO 8bit
o000 O0O0OWwriteDODOOODOODOO EEPROM O Acknowledge“0”0 0000000 0O0OOOOODOO
gobooboo0obooboLsSiIbgboobooboboboboo0oboobooboobOoobgscLn sbaA
gooobooobooobooboobobooboooboobobobobobooboobooboboo

Byte Write Operation

WP _I
Device 1st Memory 2nd Memory
address address (n) address (n) Write data (n)
256k | 1/0]1/0 W‘ slel=l=R2lE] (568 RRR B8aREsER ’7
R/W

Note: 1. Don't care bit

Page Writed

0000 400000000000 DO0O0DO0O0ODO0ODOO0ODOO PageWrite UOOODOOODOOO Page
Write 00O ByteWrite 00000000000 O0OOOODO -O0000D0OO0O0OODODOOD -OD0OODOO
O0Mm)-Write 00O D)0 O 0O0O9%it 000 Acknowledge “0”0 00000000000 O0O0OWrited OO
OnODODO00D00000000D0O0O000b0o0obOoboOWwritedDOO(On+HO OO OO DO OPage Write 0 O
gooooodOwriteDOOMn+H)DODOODODOODOODDO0ODOODODOO@UO)OODODOODOOODOOOO
O+tHhO0O0OD0O0O0000O000O0OWrte DO ODOOOOODOO0ODOODODOOOWrteDOOOODOODODOO
0000000 0o0obo0oboobobo 0000 WritelODODODODODOODOODODODOODOOO (a0
D50 ODOO0OD0O0O0DOO0OD0O0O0bOO00bOo0obogno “Rell OverrO00OODOOODOOO0ODOODOO
OO“RollOverrD D00 0O0O0O0ODOODOOO WriteODODOO20@0O) ODOO0ODDOOO0ODDOODOOODOODOO
gooobo writeOOODODDODOOOODOO0OODODODOOODOODODODOOODOOODOWrteOOOoooOoGo
goooboooboobobooon

Page Write Operation

WP _I
Device 1st Memory 2nd Memory
address address (n) address (n) Write data (n)  Write data (n+m)
256k | |1/0[1|0 W‘ B bt bt et e A R R b i S S S e =) iafta) Y r
Start ACK ACK ACK ACK ACK
R/W Stop

Note: 1. Don't care bit
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R1EX24256BSASO0A/R1EX24256BTASOA

Write O O (WP=High 0 O )
Byte Write D 0 DD 00 OO OO0 (WP)O HighODOOO Write OO0 OO

00000000000 0ObO0O0b0ORead/Write DO OO 0’0 000000 ODODOODODOODOO 8itOO
gooo0o9itdd Acknowledge “0”0 00 00Wrte DD O O00OO0D0O00000O8tx2000000000O
0000000000000 00b00O0b0O0DAcknowledge“0’D 00 0000OWriteODOO 8it0D O OO0
EEPROM O Acknowledge “1”(No ACK)D OO D OU0ODOODODOODODOODOODODOO

Byte Write Operation

WPJ L

Device 1st Memory 2nd Memory No ACK
address address (n) address (n) Write data (n)
zsek | [1[o[1lo] | | ot ["Telelolzlelle] [sfefefefefofele| [lefsfslelefele
CK ACK ACK Stop

Start \ \A
R/W

Note: 1. Don't care bit

Page Writed

Page Write 000 ByteWrite 0 000 0000000000000 -O000O000O0DOO0O0ODOO -O0O0OO
O000OmUODODO9%%it000 Acknowledge “0’0 0 000 OO OWrite 0 OO (Dn)0 OO O Acknowledge “17°0

gobooboooboobobooobooobo

Page Write Operation

WP J
No ACK

Device 1st Memory 2nd Memory No ACK
address address (n) address (n) Write data (n) /Write data (n+m)
256k | |1/0]1/0 M B ot = P e R e el e o B S e Y e BIEBIER
C

Start \ \ACK ACK ACK
R/W Sto

Note: 1. Don't care bit
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R1EX24256BSASO0A/R1EX24256BTASOA

Acknowledge Polling[]

EEPROMO0O0O00O0D0OOD0OOO0OD0O0DO0ODOOD Acknowledge Polling0DODOOODOODOOOO
gobooboobooboobo0obobooobo0obuoobonb 8itddDbdOnd Acknowledge Polling
OO0O0ORead/Write DO OO0 0000000%it00O Acknowledge D 0O D O0OO0OODOOODOOODOO
Acknowledge “1”0 0 0O 0 0O 0O O Acknowledge “0”0 0 0 U0 00 OO O OO OO Acknowledge Polling [0 [ Write
uooobo0obo0obo0obo0oo0ob0o0ob0o0obOobbOobOUnDdO Write Cycle Polling using ACK

goood

Write Cycle Polling Using ACK

Send
write command

!

Send
stop condition
to initiate write cycle

Y

Send
start condition

!

Send
device address word
with R/W =0

Yes

Next operation is
addressing the memor

ACK
returned

No

A

Y

Send
memory address

Send
start condition

Send
stop condition

!

\d

Y

Proceed write operation

Proceed random address
read operation

Send
stop condition

R10DS0001JJ0100 Rev.1.00
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R1EX24256BSASO0A/R1EX24256BTASOA

Read O O

Read O O O Current Address ReadlJ Random Readd Sequential Read 0 300000 O0OO0OORead D OO OO
Owrite00O0OODO0O0OODODOOODOODOO 8itd0O ReadWrite OO ODO“1”00000ODO0O

Current Address Read

EEPROMO0O0O00O0D0O0OC0OO0ODOO0DOODO ReadDOODO WriteDOODOOODDOODOOODOODO M)
0100000000000 00000000D000OCurrent AddressRead 000000000000
00000000000 M@+HOODO ReadOODOODODODO

write 000000000000 DOODOO0O0 -O00000DOO0ODOOODOOO@EOD RW=“1MHOODOODOO
00 OAcknowledge “0’0 00 0000 On+tHODODOODOO 8bitD O OO ODOOOODOO0OOODOOOODOOO
Acknowledge “1”00 Acknowledge 0 OO0 0D OO DO0OO0OO0ODOO0ODOOD -~O00O0ODOO0ODOODODOODOOO
0000 ReadDO0ODOODOOODOOODOODODOO

U00000 ReadO0DO0O0O0D0O0O0O0ODOOOOODOOD OCurrent Address O “Roll Over’d 00 00 0 O
ooo0o0ooobooobD writeDOOOODOODOO0ODOOODOODOOODOOO0ODOODODO Current Address 0 0O O
gOoO” RollOver DOODOO0ODOODDOODOOODOODOO

Current Address OO0 OO0 OFFOUOOOOO0O0OOOOOOO ONODO CurrentAddress 00000 OO0OO0O
OO ONOO ReadOO O RandomRead DO OO O0OOOOOOOOOO

Current Address Read Operation

Device
address Read data (n+1)
256k 1 14|o[1|0 Al BREBEERER
Start / ACK No ACK \ Stop
\R/W
R10DS0001JJ0100 Rev.1.00 Page 13 of 17
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R1EX24256BSASO0A/R1EX24256BTASOA

Random Readl

00000000 ReadJDO0ODO0ODOODODOO WriteOODOO ReadODOODOODOOODOOODOO
goboobobobbob -0boooboob0obobOoRrRwW=0"D -O0D00000O0 8bhitx20 000
Uoo0obo00o00bO00bOo0DOd Acknowledge 0’0 D 0D O00OD0D0O0O0ODOODODOOOOOODOOOOO
000000 CurrentAddressRead DO 0D ODDOOO0O Write DO DO DODODOOOOOODOOODOODOOO
000000000000 0OAcknowledge “1'0 Acknowledge 1 00 DO 0OO0OOO0OO0O0OODOOO0OO-0000
gooob00o0obO0o0obOoobobDO Readd 0D ODOODO0ODOODODOOO

Random Read Operation

Device 1st Memory 2nd Memory Device
address address (n) address (n) address Read data (n)
256k elel@ ™ < lolallo ##|#
1(0/ 1|0 W | RREREl [SleeslelNs|] | [1[0[1(0 Rl I5I9siEI8NIEIS
Start ACK ACK \ \Start RW/ No ACK/
R/W ACK ACK Sto
| Dummy write I Currect address read _

Notes: 1. Don't care bit
2. 2nd device address code (#) should be same as 1st (@).

Sequential Read[]

JOodbobOOOd Read OO OO O OCurrent Address ReadllRandom Read 0 0 O O O OO O 0O O8bit 0 O O
O0O000000Acknowledge“0”0 000000000 0OOOOOOOODOOOOODO ®itOOODOOOO
O00000DO0O0000 Acknowledge“0’D 0000000 O0OOODOO0OOODOOOOODOODOOO
gobooboobooboobobbobooboobobbOobdd Roll Overd OO O“Roll Overd U
Sequential Read D 0 O 0 OO0 O OO OODO OO OCurrent Address ReadlJRandom Read 0 O O O JAcknowledge
“1”0O Acknowledge U0 D0 DO OOO0OO0OOOODOODOO ~O0O0OODOOODOODODOOODODOOOO

Sequential Read Operation

Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
256k 11011|0 Y P P P ] P R P s rf P e Py e R S s Y Y S al3|8(8(a|18
Start ACK ACK ACK  ACK No ACK/
R/W Stop
R10DS0001JJ0100 Rev.1.00 Page 14 of 17
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R1EX24256BSASO0A/R1EX24256BTASOA

gooobd

OO onof0O000000

OO0 onoffU0D 000000000000 00O000O0000O00O00O0O000O000O0O0O0O00O0OOOO
OO0 PoweronReset DO OO0 O00OO0OOPoweronReset 000000000 0OO0O00OO0O0O0O0OO0OO
ogoaoo

00 On/Off 000 SCLSDAD VOO DO VOO OO OOO00000000
OO0 of0000000000000

0000000000 On000000000000000On0000000VOOOODO0O0O00O0
O0on00000O0O0000 2p/VOOODODOODO

goooooobooon

SCLOSbADODOOOO0ODOO0DLObOOO0ODO0O0Ob0OO0DbOobOOoOoboDoobOoOo msdobooo
goboobooobooobgo wons000bo0oo0ob0o0ob0o0obo0obob0ooboo0obOo0on 100ns O
goboobooobooobooboobobooon
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R1EX24256BSASO0A/R1EX24256BTASOA

gooog

R1EX24256BSAS0A (PRSPO008DF-B / Previous Code: FP-8DBV)

JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ.] |
P-SOP8-3.9x4.89-127 | PRSP0008DF-B | FP-8DBV | 008g |
"D F
8 5
HHHH 3
bp
w £
—Index mark__ _ Terminal cross section
H H H (NifPd/Au plating )
1 4
E 3
z 2 (ST @)

mimimlih Hh

Detail F

ol
14‘

NOT’\EX
1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters

Reference|
Symbol

Min | Nom

Max

4.89

5.15

3.90

0.102| 0.14

0.254

1.73

0.35] 0.40

0.45

0.15] 0.20

0.25

0° | —

g°

5.84 | 6.02

6.20

1.27

0.25

0.10

0.69

0.406| 0.60

0.889

1.06

R10DS0001JJ0100 Rev.1.00
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R1EX24256BSASO0A/R1EX24256BTASOA

R1EX24256BTASOA (PTSP0008JC-B / Previous Code: TTP-8DAV)

JEITA Package Code | RENESAS Code Previous Code | MASS[Typ.] |
P-TSSOP8-4.4x3-0.65 | PTSP0008JC-B | TTP-8DAV | 0.034g |

“p .

= J NoTE)
1. DIMENSIONS"*1 (Nom)"AND"*2"
H
L

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.

/@ Terminal cross section
Ni/Pd/Au platin Dimension in Millimeters
( plating) Symbol " Min | Nom| Max

Index mark D | — 3.00]3.30
E | — 440 —
A| — | — | —
A1 0.03]0.07]0.10

Ls

. n A — | — [110
el B gy o 015,020 025
_L ¢ |0.10]0.150.20

[ \ L — Y, = —
ninlninivilR : N IS
] He | 6.20 | 6.40 | 6.60
Detail F @ — 1065 o1
= y |— | — |010
Z | — | — [0.805
L | 0.40] 050 0.60
L | — [1.00] —
R10DS0001JJ0100 Rev.1.00 Page 17 of 17
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