SRAM CARD

2M Byte

KMCJ6161000
1Mx16/2M x 8

July 1993

GENERAL DESCRIPTION

The KMCJ6161000 I1s the industry standard SRAM
memory card and consists of Samsung's advanced
32 TSOP 1M SRAM bits devices.

The Samsung memory card family is designed to
protect the Internal circuitry from electrostatic
discharge by using metal plates on the top and
bottom side of the card, and suppors the
PCMCIA/JEIDA standard to provide sysiem
upgradability and exchangeability.

The memory card features 8K byte EEPROM
attribute memory space lor card information and
voltage detection circuitry 1o prevent the stored data
loosing. The auxiliary rechargeable battery
guarantee the data retention during the main battery
replacement.

The memory card offers the user to configure x8/16
organization tor the ease af system interface, and
Is designed suitable for the iarge data storage
sysiem of portable type and hand-held application

FEATURES
« Fast Access Time : 150/200/250ns
* Low Power Dissipation

- Standby Current : 3.0 mA(Typ)
- Operating Current
x8 Configuration 100 mA(Max)
x16 Configuration 140 mA(Max)

* Pawer Supply Single 5V + 5%
« Electrostatic Discharga Protection : 15KV
* Industry Standard (PCMCIA2 0/JEIDA4.1)
- Connsector Type . 68 Pin Two Piece Type
- Card Dimensions . 85.6 x 54 0 x 3.3 (mm)
« Long Life Battery
- Replaceable Battery BR2325
- Rechargeable Battery : AL920
« Attribute Memory @ 8K Byte EEPAROM
+ TTL Compatible Inputs and Outputs
» Thres - State Outpuls

PIN DESCRIPTION

PIN CONFIGURATION

1 _|GND} 18 NC | 35 | GND| 52 NC
2 D3 19 | A16| 36 |/CD1| 53 NC
3 4 20 | A15] 37 | D11]| 54 NC
4 D5 2t | A12] 38 | D12 55 NC
S D6 22 A7 | 39 | D13]| 56 NC
6 D7 23 A6 | 40 | D14| 57 NC
7 |/CE1] 24 A5 | 41 | D15 58 NC
8 [A10] 25 A4 | 42 |/CE2| 59 NC
9 [/OE | 26 A3 | 43 NC | 60 NC
10 | A11 | 27 A2 | 44 [ NC | 61 | /REG
11 A9 28 Al 45 | NC | 62 |BVD2
12 | A8 29 AO | 46 | A17| &3 [BVDI1
13 | Aa13 | 30 DO | 47 | A8 | B4 D8
14 | A14 | 31 D1 48 | A19| 65 D9
15 | /we | 32 D2 | 48 | A20 | &6 | D10
16 | NC | 33 | WP | 50 | NC | 67 | /CD2
17 [vcc| 34 |GND] 51 [ VvCC| 68 | GND

PIN CONNECTOR

0000000000000000000000000000000000
#60 #35

34 ”
j 0000000000000000000000000000000000 L

A0~A20 Address Inputs
DO-~D15 Data Inputs / Outputs
/CE1, ICE2 Chip Select
/OE Output Enable
/WE Write Enable
/REG EEPROM Enable
WP Write Protection
/CD1, /CD2 Card Detection
BvD1, BVD2 Battery Detection
VCC Power Supply (+5V)
GND Ground
NC No Connection

s u g

ELECTRONICS

217




SRAM CARD oM Byte

BLOCK DIAGRAM

D0-D15 8 %
Do~-D154P—] 7 Do~D?
B SRAM
WP » Data Transceiver WE 128K x 8
//V;E » /Bufter JOE L
/CE1, ICE2 ﬁ;gEAls it
/REG ’J
1 o| | Ym0
Vdd- “ Do~D7
| IWE SRAM
Ac 15 L JOE 128K x 8
PAL 7- AD-A16
Address Buffer A ICE I H
Address decoder 16 L
A1~A20 ] |
20 Bus controlier
A0 I
4 —
/WE gKB EEPROM
/CD1,/cD2 P /OE 8K x8
AO~A1z
". /CE
= 3 B/ Do~D8
£¥
88
vdd*
Rs
Vee p— [
et L : vbatt O Vbal2
7;1;_; A A2 Reset
/BvD1 Battery Back-up IC
/BVD2
o ®- Cae
1sl Battery 2nd Battery

(Replaceable) (Rechargeable)

Nole : Vdd® = Vee, Vbatl, Vbat2
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FUNCTION TRUTH TABLE

COMMON MEMORY READ FUNCTION

Function
Mode /REG | /CE2 | /CE1 | AD /OE | 'WE Data Input / Output
D15-Ds8 D7 - Do
Standby X H H X X X High-Z High-Z
Byto Access H H L L L H High-Z Even-Byte
(Bbits) H H L H L H High-Z Odd-Byte
Word Access(16bits) H L L X L H Odd-Byte Even-Byte
Odd Byte Only Access H L H X L H QOdd-Byte High-Z

Note When the IC Card 1s in common memory read luncuon the Wrile Protecl Swilch Positon 1s lree

COMMON MEMORY WRITE FUNCTION

F;""ﬂ:“ JREG | icE2 | 1CE1 | Ao | /0E | wE Data Input / Output
D15- D8 D7 -DO
Standby X H H X X X Don't Care Don't Care
Byte Access H H L L H L Don't Care Even-Byte
(Bbits) H H L H H L Dont Care Odd-Byte
Word Access(16bits) H L L X H L Odd-Byte Even-Byte
0Odd Byte Only Access H L H X H L Odd-Byte Don't Care
Note When the IC Card is in common memory wrile function lhe Write Protect Switch must lurn 10 the left
ATTRIBUTE READ FUNCTION
Function Data Input / Output
Mode /REG | /CE2 | /CE1 | AD IOE | /WE
D15-D8 D7-D0
Standby X H H X X X High-Z High-Z
Byte Access L H L L L H High-Z Even-Byte
(8bits) L H L H L H High-Z Not Valid
Word Access(16bits) L L L X L H Not Valid Even-Byte
Odd Byte Only Accass L L H X L H Not Valid High-Z
Note When the IC Card Is in anribule memory read function the Write Prolect Swilch Position 1s free
ATTRIBUTE WRITE FUNCTION
F:ﬂ'r;:’" REG |cE2 | /cE1 | A0 | 0B | we|  D2@lnput/Output
D15-D8 D7 - DO
Standby X H H X X X Don't Care Don't Care
Byte Access L H L L H L Don't Care Even-Byte
(8bits) L H L H H L Don't Care Don't Care
Word Access(16bits) L L L X H L Don't Care Even-Byte
Odd Byte Only Access L L H X H L Don't Care Don't Care

Note When the IC Card Is in attribute memary write function the Write Prolect Swilch must wrn [0 the left
‘Dehniion H=Vih, L=VIl, X=H or L
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ABSOLUTE MAXIMUM RATINGS

ltem Symbol Conditions Ratlng Units
Suppiy Voltage Vee -0.5to +6.0 \
Input Voltage Vin .05 toVec + 0.5 Y
With respect to GND
Oulput Voltage Vout -0.5 to Vec + 0.5 v
Battery Vollage Vbat -0.5 to +6.0 Vv
i Read / Write Access
Operating Termperature Topr Data Retention 0 to 80 o C
Slorage Temperature Tstg -20 10 +65 °C
Ambient Hurmidity HA 30 to 90 AH

Note:Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the card.
Exposure to absolute maximum rating condiions for exiended periods may affec reliability.

RECOMMENDED OPERATING CONDITIONS
(Referenced to GND, unless otherwise noted)

s u g
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Item Symbol Min Typ Max Units
Vee 4.75 5.0 5.25
Supply vollage v
GND - 0 —_
Input High Voltage Vih 2.4 - Vee Vv
Input Low Voltage vil -0.3 - 08 \
Battery voltage Vbat 20 30 3.3 \
Operating Ambient Temperature Topr 0 - 55 °C
Relative Humidity HA 30 — 90 RH
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

(0°C <Ta < 55°C Vce=5.0V £ 5%)

Parameter Symbol Conditions Min Typ Max Unh
/CE1 = /CE2<Vce-0.2V
Standby Supply Current Isb1 Other Inputs < 0.2V or 2 - 3.0 4.0 mA
Vee-0.2
/CE1 = /CE2 =Vih
Standby Supply Current Isb2 Other Inputs Vih ar Vil - 8 mA
Oulputs=open
Cycle=250/CE1=/CE22Vcc-0.2( g - %0 110 mA
Active Supply Current lec1” Others Input
Outpuls=opan x16 - 130 | 150 mA
Cycle = 250, /CE1=/CE2 =VIl x8 _ 80 100 mA
Average Operating Current | lcc2™ Others Input Vih or Vil,
9e Dperaing Output=open x16 - 120 | 140 mA
Vbat = 3V
Battery Back-up Current lcedr Input / Output Open 3.0 | 100 uA
/CE1=/CE2=Vih or J/OE=Vih or
Input Leakage Current the=* /WE=Vih /or REG=Vih -10 - 10 uA
Vi/o= 010 Vce
Vifo = OV 1o Vee
/O Leakage Current /o /CE1 = /CE2 = Vih -10 - 10 uA
/OE = Vih or /WE = VIl
Output High Voltage _
(Except /BVDT, /BVD2) Voh | loh=-2.0mA 38 | — | Vee | WV
Output Low Voltage
(Except /CD1, /CD2) Vol lol=2.1mA 0 - 0.4 v
Note * This parameler is measured in ihe conhguralion of x1§
“* This parameter rs measured in Ihe conliguralon of k16
'“" Max value of OE /WE, /CE,/REG 15 70uA
CAPACITANCE (Ta=25°C, = 1MHz, Vin = Vout = GND)
Parameter Symbol | Min Max Units
Input Capacitance (A0~A20, /CE1, /CE2, /WE, /OE, /REG ) Cin 20 pF
170 Capacitance (D0~D15, except /CD1, /CD2, /BVD1, /BVD2) Cin/out 45 pF
Note Capaciance s sampled nol 100% lested
221
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AC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted.)

COMMON MEMORY TIMING* (READ CYCLE - /\WE=/REG=Vih) {0°C <Ta < 55°C Vece=5.0V t 5%)
Parameter 150ns 200ns 250ns
Symbol Units
Min [Max| Min | Max | Min | Max

Read Cycle Time icR 150 | - 200 - 250 | - ns
Address Access Time ta(A) - [150 | - 200 | - 250 ns
Card Enable Access Time ta{CE) - 150 200 - 250 ns
Output Enable Access Time ta(OE) - |75 100 125 ns
OQutput Disable Time From /CE * 1dis(CE) - |75 - 90 - | 100 ns
Oulput Disable Time From /OE ** tdis(OE) 75 90 - 100 ns
Output Enable Time From /CE** ten(CE) s | - 5 - 5 - ns
Output Enable Time From /OE ** ten(OE) 5 5 - 5 - ns
Output Hold Time From Address Change 1v(A) 0 - 0 . 0 - ns

Note " /WE s high for Read cycle

** Transilion s measured al lhe point of + 500mV lrom stale vollage

ATTRIBUTE MEMORY TIMING * (READ CYCLE-/WE=Vih)

(0°C<Ta < 55°C Vce=50V +5%)

Parameter Symbol Min Typ Max | Units
Read Cycle Time 1cR 300 - - ns
Address Access Time la{A) - - 300 ns
Card Enable Access Time ta(CE) - - 300 ns
Output Enable Access Time ta(OE) . 150 ns
Output Disable Time From /CE™* 1dis(CE) 100 ns
Output Disable Time From /OE ** tdis(OE) - 100 ns
Output Enable Time From /CE ** ten(CE) 5 - - ns
Qutput Enable Time From /OE ** 1en(OE) 5 " ns
Output Hold Time From Address Change tv(A) 0 - - ns

Note * /WE s high for Read cycle
“* Transibon Is measured at lhe point of + 500mV from siale vollage
222
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AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

COMMON MEMORY TIMING " (WRITE CYCLE - /REG=Vih) (0< Ta< 55°C, Vee=5.0 + 5%)
150ns 200ns 250ns
Parameter Symbeol Units
Min | Max Min| Max | Min| Max
Write Cycle Time tew 150 - 200 - 250 - ns
Write Pulse Width tw(WE) 80 - 120 . 150 - ns
Address Setup Time for /WE(H --> L)| tsu(A-WEL) 20 - 20 . 30 - ns
Address Setup Time for WE(L --> H)| tsu(A-WEH) 100 - 140 - 180 - ns
Card Enable Setup Time for WE | tsu(CE-WEH) | 100 - 140 . 180 | - ns
Data Setup Time for /CE tsu(D-WEH) 50 - 60 - 80 - ns
Address Setup Time for /CE 1su(A-CLS) 50 - 60 R 80 - ns
Dala Hold Time th(D) 20 . 30 ) 10 . ns
Write Enable Recovery Time trec(WE) 20 . 10 ) 30 . ns
Output Disable Time from /WE * 1dis(WE) - 75 90 100 ns
Output Disable Time from /OE * tdis{(OE) . 75 a0 100 ns
Output Enable Time from WE ~ ten(WE) 5 - 5 . 5 - ns
Output Enable Time (rom /OE * ten(OE) 5 - 5 - 5 - ns
Output Enable Setup from /WE * tsu(OE-WE) B 10 10 - 10 - ns
Output Enable Hold trom /WE * th(OE-WE) ) 10 10 i 10
Note * Transinon is measured at the point of + 500mV lrom stale voitage
ATTRIBUTE MEMORY TIMING * (WRITE CYCLE) (0 < Ta< 55°C, Vee=5.0 + 5%)
Parameter Symbol Min Typ Max | Units
Write Cycle Time teW 10 - - ms
Data Setup Time tsu{D-WE) 200 - - ns
Data Hold Time th(D-WE) 100 - - ns
Write Pulse Width tw(WE) 300 - - ns
Add Setup Time tsu{A-WE) 20 - - ns
Add Hold Time th(WEH-A) 200 - - ns
/CE Setup Time tsu{(CE-WE) 10 - - ns
/CE Hold Time th{CE-WE) 10 - - ns
/OE Setup Time tsu{(OE-WE) 10 - - ns
/OE Hold Time th(OE-WE) 0 - - ns
Note * Transibon 1s measured at the point of £ 500mV Irom siate vollage
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AC TEST CONDITIONS

Input Puise Description

Input Pulse Level 0.6V 1o 2.5V

Input Rise & Fall Time 5ns

Input Vil=0.8V, Vih=24V
Timing Reference Level

Output Vol=0.8V, Voh=2.0V

+5V

R1
Dout(llQ) o —0

-

CcL R2

Fig. A.C Test Load

Test Load Description

R1 R2 CL Measured Paramelers
Loadi 2K 1KQ 100pF All parameters except High-Z/Low-2
Loadll 2K 1KQ SpF Only High-Z/Low-Z parameters

ELECTRONICS




SRAM CARD
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REPLACING THE BATTERY & WRITE PROTECT SWITCH

Replaceable Battery

Part Number BR2325
Diameter 23.0 mm
Thickness 2.5mm

Replacing the Battery

1. Slide Battery lock to the nght using a ball-point pen. , See Fig. Battery Lock.
2. Carefully pull the Battery holder straight out of the card
3. Remove an old battery from the Batlery holder
4. Place a new Batlery - with the +(plus sign) side up - into the Ballery holder
S. Insert the Battery holder into the memory card
6 Slide Battery lock to the left for lock using a ball-paint pen. ; See Fig. Battery lock

Write Protect Switch

Write Protect Switch WP(#33)
PROTECT (Right side) H
NON PROTECT (Lefl side) L

l

Battery Lock Write Protect Switch

l

I BATTERY I I o

Lock 4P yniock  unLOCK-el—B= L ocK

Fig. Battery Lock and Wrlte Protect

Battery Voltage Detect
BVD1(#63) BVD2(#62) COMMENTS
H H Baltery Operational*
H L Battery Should be replaced. Dala is OK*
L H Battery & Data Integrity is not guaranieed*.
L L Battery & Data Integrity is not guaranteed.*

Note “If BVD2 1s not supparled, BVD2 1s held lo Vce and anly one relgrence vollage 1s required

Data Retention Time with Batlery

( Condition : Temp=25°C Humidity=60%RH)

Product NO. Capacily Approximate Data Retention Time (Ta=25°C)
Replaceable (BR2325) Rechargeable{AL920)
KMCJ6161000 2MB 1.7 years Typ. 15 Hours Typ.
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AC CHARACTERISTICS
(Recommended operating condittons unless otherwise noled )

COMMON MEMORY MODE
Bus configuration : /CE1 = Vih , /CE2 =VIl * x8 bit Dala Bus
1 /CE1 = /CE2 = VI . x16bit Data Bus

READ CYCLE TIMING DIAGRAM (/WE = /REG=Vih, /OE=/CE=Vil)
icR |

-~}
4

An
K

——
- \

tv(A)1

-
|

Data Y 4
(Out) Previous Data Valid D»%%«( Data Valid

READ CYCLE TIMING DIAGRAM (/WE =/REG=Vih)

o TN
e NSRL i s

m

L‘% 1a(0E) tdis(CE)
NN\ A%/

1en(OE)

P4

tdis(OE)

<<<< Data Valid }—j}—

Data High - Z

(out)

Note1 : The /REG signal timing is 1dentical to address signal liming.

KLLLL] invalid | £////] :EtherVilorvih
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AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY MODE
Bus configuration : /CE1 =Vih , /CE2 =Vil : x8 bit Data Bus
. /ICE1 = /ICE2=VI . x16bit Data Bus

READ CYCLE TIMING DIAGRAM (/WE =Vih, /OE=/CE=Vil)

tcR

4 K
An, /REG
K K

Y

tv(A)1

Data i 3 4
(Out) Previous Dala Valid 7%( Data Valid

READ CYCLE TIMING DIAGRAM (/WE = Vih)

IcR -
Y bVl
An, /REG
n,/ ><( ;R:
- ta(A) -
1a(CE) w4
ten(CE) ‘
‘—A—’ {a(OE) _ tdis(CE)
/OE Qgggg_\“—\!\\‘ /:ZZ;%%%%/
ten(OE) 1dis(OE)
Data High - 2 '*
(Out) \<<’\ Data Valid ,>_,§

'IIII‘ Either Vil or Vih @ - Invalid

DS ungg =
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AC CHARACTERISTICS
COMMON MEMORY MODE
Bus configuration : /CE1=Vil, /CE2 = VIH . x8bit Data Bus

- /CE1=Vil, /ICE2 = Vil x16bit Data Bus
WRITE CYCLE TIMING DIAGRAM (/WE = Controlled, /REG=Vih)
teW

Y

An ><: ‘#
tsu(CE-WEH)*1

ICE N\ \ PSS

- tsu(A-WEH)"1 -
1 |

/OE W{ m
(Su(A-WEL) - w(WE) | L HEC(WE)

e RN 1

1su{OE-WE) th(OE-WE)

tsu(D-WEH h
Data - $—
Data Vald
In tdis{WE
w ol [ [ o,

Data High - Z ten(WE)
(out) VAN

WRITE CYCLE TIMING DIAGRAM (/CE= Controlled, /REG=Vih)
1cW

~atl}-

An ><ﬁ

—]
tsu(A-CE1)
— 1su(CE-WEH) ., | trec(WE
ICE #\‘ "

JOE RN

w(WE)

MWE SNSRI

tsu(D-WEH)
Data Data Valid
(In) ten(CE) 1dis(WE)
Data  High-Z ™ - > N High - Z

N
(outy v

L /-7~ : Either Vi or Vi K<<L<LKL] : Invalid
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AC CHARACTERISTICS
ATTRIBUTE MEMORY MODE

Bus configuration : /CE1=Vil, /CE2 = Vih

- /ICE1=Vil, /CE2 = Vil

. x8bil Data Bus
; x16bit Data Bus

WRITE CYCLE TIMING DIAGRAM (/WE = Controlled)

[~

An, /REG

/CE

/OE

/WE

Data
(In)

Data
(Out)

tcW

| —
su(A-WEL)*1 th(A-WEH)"1
NN | SAA PN
1su(CE-WE) _trec(WE-CE)
— - Lo
oA ]
. 1su(WE-OE) trac(WE-OE)
< WE) T th(WEH) -
'y %% N
tsu(D-WE th(WE-D
Data Valld F

Hgh - 2

L L LS

WRITE CYCLE TIMING DIAGRAM (/CE = CONTROLLED)

An, /REG

/CE

/OE

/WE

Data
(In)

Data
(Out)

tsu(A-CE)

th(CE-A)
|

—]
. 1cW
\‘ /r th(CE) L
tw(CE) - =|
L Y \ 5
At 1su(OE-CE) W
trec(CE-OE)
. trec(CE-WE
777 suwe-ck) NS /77N
1su(D-CE th(CE-D)
—_——
Data Vald F 1z
High -2

K<L

S

Invald

Either Vil or Vih

=1 gy
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BATTERY ALARM CHARACTERISTICS

/BVD2(#62) /BVD1(#63) Comment
H H Battery Operational.
L H Battery Operational, but Battery should be replaced.
H L Battery &Data integrity is not kept.
L L Battery &Data Integrity 1s not kept.

Note Hf the Batiery is rermoved, /ALM1 /ALM2 will nol work proparly

POWER SUPPLY SEQUENCE CHARACTERISTICS

Parameter | Symbol Condltion Min Max Units
/CE Signal Level” VI(CE) 0V<Vce<2 OV 0 VIMAX | V
2 0V<VceeVih Vce-0.1 VIMAX
Vih<Vcec Vih VIMAX
/CE Setup Time tsu(Vce) 20 ms
/CE Recovery Time trec{Vcc 0.001 ms
Vee Rising Time*” tpr 10%-->80% of (Vcc+5%) 0.1 300 ms
Vcee Falling Time™* 1pt 90% of {(Vee-5%)-->10% 30 300 ms
Nole ‘ViMAX means Apsolule Mammum Vohage lor Input in the period of QV<Vec<2 OV VI[CE) 1s anly OV~VIMAX
“*The lpr and |p! are delined as 'Linpar wavelorm' in lha period ol 10% (o 30% or vice-versa
Even if the wavelorm s nol ‘Linear wave lorm' 1s rising and lalling ime musl be mel this specilicanon
POWER-ON TIMING DIAGRAM
tpr tsu(CE)
- |- -
VeeMINZ=L— vee
VeeMINT®
/CE1. /CE2
POWER-OFF TIMING DIAGRAM
- trec(CE)
vCC ~
VcecMINt®
/CE1. /CE2

Note . "VecMIN1 maans 80% of supply valtage Ve
“*VecMINZ means 10% of supply voltage. Vee

=1 s v
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Attribute Information

Address | Data | Information Address Data [Information
0000H 01H Device Information (Common) 0032H 45H |'E"
0002H 03H | Ponter to the next tuple 0034H 43H |°C”
0004H 63H [ Ram with battery back-up, 150ns 0036H S54H [T"
0006H 7CH | 2MB 0038H S2H |'R"
0008H FFH | End of device information 003AH 4FH [O"
000AH 17H [ Device information (Attribute) 003CH 4EH ['N”
000CH 04H Pointer 10 the nex! tuple 003EH 49H |I"
000EH 4FH | Speed expansion of 0040H 43H [*C"
EEPROM 0042H 53H ["8"
0010H JAH | Speed 250ns 0044H 00H ["End of maker information®
0012H 09H | Density : 64K bit 0046H 4BH ['K"
0014H FFH | End of device information 0048H 4DH |'M"
0016H 15H | Level 1 tuple information 004AH 43H |°C”
0018H 2FH | Pointer to the nex! tuple 004CH 4AH |JU"
001AH 04H Ver 41 004EH 36H (6"
001CH 01H | Ver 0050H 31H 1"
001EH 53H |"s” 0052H 36H ['6"
0020H 41H | A" 0054H 3tH |1
0022H 4DH | "M" 0056H 30H |"0"
0024H 53H |"s§" 0058H 30H [0"
0026H 55H |"U" 005AH 30H |"0"
0028H 4EH | °N" 005CH 2DH (™"
002AH 47H | "G" 005EH 31H |1
002CH 20H | "Space” 0060H 35H |5*
002EH 45H ["E" 0062H 00H
0030H 4CH |"L" 0064H FFH |End of level 1 information
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CARD DIMENSION(Unit : mm)

54+ 001

T 1 — ™\
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/__
g
i 1RE
1 J ] -
| I
-

112:0M
T(—

Surface A
§5:005 12008 68-Pin C \ 008
__, ekl -Pin Connecter _>| I___

o= [T e P |
= l coo00O000000000P0DODO0DOOORO00O0O0

-
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0000000Q00000000000000000000000000
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