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DCO OO0 Vop3s =3.003.6V, Vopzs =2.302.7V, TA=000700 0
gogooooodg
O O oo O MIN. MAX. oo
oooooooa loz Vo = Vbp33, Vbbzs or Vss + 10 HA
oooooo los 0250 mA
oooooooooo loL
50v00oooOo0oooo VoL=04V 6.0 mA
33viooooooooo VoL=0.4V 6.0 mA
3.3viooooooooo VoL=04V 3.0 mA
oooooooooo lon
50v00o0ooOo0oooo Von=24V 020 mA
33viooooooooo Von=24V 06.0 mA
3.3viooooooooo Von=24V 03.0 mA
ooooooo 1
33voood Vi = Voo or Vss + 10 HA
5.0vi00oO0 Vi = Vop or Vss + 10 HA

0 ODOOoOoO0oDoo10ooooowsig1ooooo
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usBOOOOOOOOOOOO

g g oo g MIN. MAX. oo
Serial resistor between DP (DM) and RSDP | Rs 38.61 39.39 Q
(RSDM)
Output pin impedance ZHSDRV Includes Rs resistor 40.5 49.5 Q
Bus pull-up resistor on upstream facing port | Reu 1.5 kQ 5% consists of 1.485 1.515 Q

resistance of transistor and
pull-up resistor

Termination voltage for upstream facing | Vrterm 3.0 3.6 Vv
port pull-up
Input Levels for Full-speed:
High-level input voltage (drive) Vi 2.0 \Y
High-level input voltage (floating) Vinz 2.7 3.6
Low-level input voltage Vi 0.8 \%
Differential input sensitivity Vol | (D+) - (D-)] 0.2
Differential common mode range Vewm Includes Voi range 0.8 2.5
Output Levels for Full-speed:
High-level output voltage Vo R of 14.25 kQ to Vss 2.8 3.6 Vv
Low-level output voltage VoL RL of 1.425kQ to 3.6 V 0.0 0.3 \%
SE1 Voske1 0.8 Vv
Output signal crossover point voltage Vcrs 1.3 2.0 \%
Input Levels for High-speed:
High-speed squelch detection threshold | Vhssa 100 150 mV
(differential signal)
High-speed disconnect detection threshold | Vhspsc 525 625 mV
(differential signal)
High-speed data signaling common mode | Vhscm -50 +500 mV
voltage range
High-speed differential input signaling level 03400
Output Levels for High-speed:
High-speed idle state Vhsol -10.0 +10.0 mV
High-speed data signaling high VHsoH 360 440 mV
High-speed data signaling low VHsoL -10.0 +10.0 mV
Chirp J level (differential signal) V/cHIRPY 700 1100 mV
Chirp K level (differential signal) VCHIRPK -900 -500 mV

O0oooOoooooo  S171004J2V0DS
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0301 Differential Input Sensitivity Range for Low-/full-speed

Differential Input Voltage Range

Differential Output
Crossover
Voltage Range

l l l l l l l l l l l
10 - 00 02 04 06 08 10 12 14 16 18 20 2

l
2 24 26 28 30 32 - 46

Input Voltage Range (V)

0302 Full-speed Buffer Vor/lon Characteristics for High-speed Capable Transceiver

Vop-3.3 Vop-2.8 Vop-2.3 Vop-1.8 Vop-1.3 Vopo-0.8 Vop-0.3 Vob

T T T T T T 0

-20

<

E

= -40

°

Min.
-60
Max.

-80

Vourt (V)

0303 Full-speed Buffer VoL/loL Characteristics for High-speed Capable Transceiver

80
Max.
60
- Min.
E
~ 40
5
°
20 -~
0 L L L L L L
0 0.5 1 15 2 25 3

Vourt (V)
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0304 Receiver Sensitivity for Transceiver at DP/DM

Level1 +400 mV
Differential
Point 3 Point 4
Point 1 Point 2 i ov .
! ! Differential
P(I)int 5 Poirlmt 6
-400 mV
Differential
Level 2
0% Unit Interval 100%

0305 Receiver Measurement Fixtures

T Test Supply Voltage
+

To 50 Q Inputs of a
usB Vbus X - .
Connector D+ - Coax ngh Speed Differential
Nearest D- Oscilloscope, or 50 Q
. N 158 Q Outputs of a High Speed
Device Gnd 50 Q . .
/\/\/\/ O Coax Differential Data Generator
143 Q 143 Q
gooo
O ] oo O g MIN. MAX. oo
gooo CiN Voo =0V, Ta =250 4 6 pF
oooo Cour fc =1 MHz 4 6 pF
gooog Cio gooooooboovooo 4 6 pF

O0oooOoooooo  S171004J2V0DS
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gogo

o10ooooooo

oo O | MAX. oo
V/bb25 Vb33 AVob2s
Penum-sus Un-configured state
gooooooogoo 55 3 10 mA
gooooooogoo 25 4 10 mA
Pw-sus oooooog
gooooooogoo 100 22 10 mA
gooooooogoo 75 13 10 mA
Pw_spp-sus Suspend stateld 15 235 5 uA

02000000000

oo O O MAX. oo
Vbp2s Vb33 AVbp2s
Penum-seLF Un-configured state(]
oooooooooo 90 5 10 mA
oooooooooo 60 5 10 mA
Pw-seLF oooooo
oooooooooo 100 25 10 mA
oooooooooo 75 13 10 mA
Pw_spPp-seLF Suspend statel] 50 500 15 uA
Pw_unp Unplug stated 50 500 15 g A
Pw_com 00000oooooooooo 50 500 15 A
ompECOODOOOODOODOO
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ACO 00O Vops3s =3.303.6V, Vob2s =2.302.7V, Ta=0007000
goooooood
0 O oo 0 O MIN. TYP. MAX. oo
gooooono fork oono 0 500 ppm 30 0 500 ppm MHz
ood 0500 ppm 30 0 500 ppm MHz
ooooopoooobo touty 45 50 55 %

00 1. 0O00ODOOOOOOOOOOOx100ppmO0O0O
2 0JO00OO0OO0OO0O0OOOOO0ODOOOOOOOO0ODOO0ODOCOOOODOOO0ODOOODOOOODOO

goooooooon

g ] oo O g MIN. MAX. oo
goooobOobooboo trst 2 us
usBOOOODOOOOOOOO

(1/2)

O g ‘ oo ‘ g ] MIN. MAX. oo
Full-speed Source Electrical Characteristics
Rise time (10% - 90%) tFr CL =50 pF, Rs =36 Q 4 20 ns
Fall time (90% - 10%) trF CL=50pF, Rs =36 Q 4 20 ns
Differential rise and fall time matching tFRFM (trr/tFF) 90 111.11 %
Full-speed data rate for device which are | troratHs Average bit rate 11.9940 12.0060 Mbps
high-speed capable
Frame interval tFRAME 0.9995 1.0005 ms
Consecutive frame interval jitter trFI No clock adjustment 42 ns
Source jitter total (including frequency
tolerance):
To next transition tous -3.5 +3.5 ns
For paired transitions tou2 -4.0 +4.0 ns
Source jitter for differential transition to | troeop -2 +5 ns
SEO transition
Receiver jitter:
To next transition tRr1 -18.5 +18.5 ns
For paired transitions tur2 -9 +9 ns
Source SEOQ interval of EOP treoPT 160 175 ns
Receiver SEO interval of EOP treoPR 82 ns
Width of SEO interval during differential | trst 14 ns

transition

O0oooOoooooo  S171004J2V0DS
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(2/2)

O g ‘ oo ‘ g ] MIN. MAX. oo
High-speed Source Electrical Characteristics
Rise time (10% - 90%) tHsrR 500 ps
Fall time (90% - 10%) tHsF 500 ps
Driver waveform 03-6e00
High-speed data rate tHSDRAT 479.760 480.240 Mbps
Microframe interval tHSFRAM 124.9375 125.0625 us
Consecutive microframe interval tHSRFI 4 Bit
difference high-spee times

d
Data source jitter 03600
Receiver jitter tolerance 03400
Device Event Timings
Time from internal power good to device | tsicatt 100 ms
pulling D+ beyond ViHz (min.) (signaling
attached)
Debounce interval provided by USB | tartos 100 ms
system software after attach
Inter-packet delay for full-speed tirp 2 Bit
times

Inter-packet delay for device response | trspipD1 6.5 Bit
w/detachable cable for full-speed times
High-speed detection start time from | tsca 2.5 us
suspend
Sample time for suspend vs reset tesr 100 875 us
Time to detect bus suspend state tspp 3.000 3.125 ms
Power down under suspend tsus 10 ms
Reversion time from suspend to | trus 1.333 us
high-speed
Drive Chirp K width teko 1 ms
Finish Chirp K assertion trca 7 ms
Start sequencing Chirp K-J-K-J-K-J tssc 100 us
Finish sequencing Chirp K-J trsc -500 -100 us
Detect sequencing Chirp K-J width tesi 2.5 us
Sample time for sequencing Chirp tscs 1 2.5 ms
Reversion time to high-speed trHA 500 us
High-speed detection start time tHos 2.5 3000 us
Reset completed time tors 10 ms
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IDEDODODOOOODOO0
PIOCO OO

O O 0o Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 oo
Cycle time (min.) to 600 383 240 180 120 ns
Address setup time (min.) t 70 50 30 30 25 ns
16 bits DIOR/DIOW pulse width (min.) t2 165 125 100 80 70 ns
8 bits DIOR/DIOW pulse width (min.) 290 290 290 80 70 ns
DIOR/DIOW recovery time (min.) toi - - - 70 25 ns
DIOW data setup time (min.) ts 60 45 30 30 20 ns
DIOW data hold time (min.) ta 30 20 15 10 10 ns
DIOR data setup time (min.) ts 50 35 20 20 20 ns
DIOR data hold time (min.) te 5 5 5 5 5 ns
DIOR 3-state delay time (max.) tez 30 30 30 30 30 ns
Address hold time (min.) to 20 15 10 10 10 ns
IORDY read data valid time (min.) ° tro 0 0 0 0 0 ns
IORDY setup time (min.) "~ ta 35 35 35 35 35 ns
IORDY pulse width (max.) ~ te 1250 1250 1250 1250 1250 ns
IORDY inactive to Hi-Z time (max.) " tc 5 5 5 5 5 ns

O IORDYOMode0-20 0000000000 OOMode3-40000000000O

Multi Word DMALC O O

0 O oo Mode 0 Mode 1 Mode 2 oo
Cycle time (min.) to 480 150 120 ns
DIOR/DIOW pulse width (min.) to 215 80 70 ns
DIOR data access time (max.) te 150 60 50 ns
DIOR data hold time (min.) tr 5 5 5 ns
DIOR data setup time (min.) ter 100 30 20 ns
DIOW data setup time (min.) tow 100 30 20 ns
DIOW data hold time (min.) tH 20 15 10 ns
DMACK data setup time (min.) t 0 0 0 ns
DMACK data hold time (min.) t 20 5 5 ns
DIOR negate pulse width (min.) txr 50 50 25 ns
DIOW negate pulse width (min.) tkw 215 50 25 ns
DIOR-DMARQ delay time (max.) tLr 120 40 35 ns
DIOW-DMARQ delay time (max.) tLw 40 40 35 ns
DMACK 3-state delay time (max.) tz 20 25 25 ns
CS setup time (min.) tm 50 30 25 ns
CS hold time (min.) tN 15 10 10 ns

O0oooOoooooo  S171004J2V0DS
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Ultra DMAO O O

O O oo Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 oo
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.| MIN. | MAX.| MIN. | MAX.

Average cycle time for 2 cycles tecve 240 - 160 - 120 - 90 - 60 - ns
Minimum cycle time for 2 cycles tecye 235 - 156 - 117 - 86 - 57 - ns
Cycle time for 1 cycle teve 114 - 75 - 55 - 39 - 25 - ns
Data setup time on receive side tos 15 - 10 - 7 - 7 - 5 - ns
Data hold time on receive side ton 5 - 5 - 5 - 5 - 5 - ns
Data setup time on transmit side tovs 70 - 48 - 34 - 20 - 6 - ns
Data hold time on transmit side tov 6 - 6 - 6 - 6 - 6 - ns
First STROBE time trs 0 | 230 0 |200]| O 170 0 130 | O 120 ns
Interlock time with limitation tu 0 150 0 150 0 150 0 100 0 100 ns
Minimum interlock time tmul 20 - 20 - 20 - 20 - 20 - ns
Interlock time without limitation tur 0 - 0 - 0 - 0 - 0 - ns
Output release time taz - 10 - 10 - 10 - 10 - 10 ns
Output delay time tzan 20 - 20 - 20 - 20 - 20 - ns
Output stabilization time (from release) tzap 0 - 0 - 0 - 0 - 0 - ns
Envelope time tenv 20 | 70 | 20 70 | 20 | 70 | 20 55 | 20 | 55 ns
STROBE DMARDY delay time tsr - 50 - 30 - 20 - NA - NA ns
Last STROBE time trFs - 75 - 60 - 50 - 60 - 60 ns
Pause time trp 160 - 125 - 100 - 100 - 100 - ns
IORDY pull-up time tiorvz - 20 - 20 - 20 - 20 - 20 ns
IORDY wait time tziory 0 - 0 - 0 - 0 - 0 - ns
DMACK setup/hold time tack 20 - 20 - 20 - 20 - 20 - ns
STROBE STOP time tss 50 - 50 - 50 - 50 - 50 - ns
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gooorRoOMOOODOOODOOOOO

g ] oo O g MIN. MAX. oo
Clock frequency tscL 100 kHz
Clock pulse width low tow 4.7 us
Clock pulse width high tHIGH 4.0 us
Clock low to data valid taa 100 4500 ns
Start hold time tHD.STA 4.0 us
Start setup time tsu.sta 4.7 us
Data in hold time tHD.DAT 0 ns
Data in setup time tsu.pat 0.2 us
Data out hold time ton 50 ns
Stop setup time tsu.sto 4.7 us
Time the bus must be free before a new | tsur 10 us
transmission can start
Write cycle time twr 10 ms

0306 Transmit Waveform for Transceiver at DP/DM

Level 1 : ; ; +400 mV
! P Differential
Point 3 Point 4,
/ N
// \\
// \\
Lipoi N ov
\\Pmm ! Point 2// Differential
N /
\\ //
N\ /
Poipts Point 6 —400 mV
Level 2 i ! Differential
Unit Interval
0% 100%

0307 Transmitter Measurement Fixtures

T Test Supply Voltage
15.8Q / +
50 Q
To 50 Q Inputs of a
o | vous A 0500 mpusore
Connector D+ _—l Coax ngh Speed Differential
Nearest D- | I Oscilloscope, or 50 Q
Device Gnd 15/@?/\/ 50 Q O_utputs _of a High Speed
Coax Differential Data Generator
143 Q 143 Q

00000000000 S$17100JJ2V0DS 25
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goooooooog

System reset timing

| trst |

RESETB L /l/

00 OO0o0oOoOoOopbooOoooOoOooOOoOooOoROMOODOOOODOOOOOODOOROMOOOODOODOOOO
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoCocROMOOOOOOOOOOOOOOOOOOOOOOO
500.1197x OO 000 0.56780 msO
O 5120 00066.855 msd 8 KO O OO 986.15 ms

USB power-on and connection events

Hub port Attatch detected l—\ Reset recovery
power OK time

Hub port — L

power-on / >4.01V USB system software
reads device speed

VBus

) n
Virgniy WA

o AL L,

or
D—

tsicaTT

10 ms

taTTDB

USB differential data jitter for full-speed

tPERIOD | | |

e I
Crossover
Differential / .~ Points ~
Data Lines \

Consecutive
Transitons ——
N X teeriop + tos1

Paired
Transitions
N X teeriop + tos2
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USB differential-to-EOP transition skew and EOP width for full-speed

treriop [ | | | | Crossover |

/ Crossover Point Extended
Differential .— Point — T
Data Lines

Diff. Data-to-
SEO Skew  ——™ —Source EOP Width: treopt
N X treriop + trpEOP
\
Receiver EOP Width: treorr

USB receiver jitter tolerance for full-speed

teriop | |
Differential /
Data Lines \

—»‘ '471]!? —»‘ ‘ '47tJRl —»‘ '47 trR2
—~ —~ —~
t Consecutive 1
Transitions
N X treriop + tir1
Paired
Transitions
N X treriob + tirz2
USB connection sequence on full-speed system bus
Pull-up is active. Chirp K device out Reversion to full-speed mode

USB bus FSJ | / / FSJ

tHps I tsca tcko tscs
trca
tors
To

USB connection sequence on high-speed system bus

Pull-up is active. Chirp state from host/hub Reversion to high-speed mode

Chirp K device out Reset C et

E— eset Complete

USBbus  FSJ / K J K J K J K 3 / P
tHps tsca tcko *—1tRrHA
tssc| tesi t
trea tscs FS

To
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USB reset sequence from suspend state on full-speed system bus

Pull-up is active.

UsSBbus FSJ

Chirp K device out

/

FSJ

tsca

tcko

trea

tscs

To

USB reset sequence from suspend state on high-speed system bus

Pull-up is active.

USB bus FSJ

Chirp K device out

/

tbrs

K

Chrip state from host/hub

Reversion to high-speed mode

Reset Complete

tsc,

tcko

tssc

tesi

trca

USB suspend and resume on full-speed system bus

FS EOP

USB bus _\ '//

FSJ

FSK \ / FSJ

USB suspend and resume on high-speed system bus

High-speed packet/

/-

USB bus AR

[~ tspp ™|

tsus

Power will be down

Reversion to full-speed mode

Note time required to relock PLL
and stabilize oscillator.

Reversion to high-speed mode

High-speed packet

FSJ

s\ |

"tSPD’l‘tCSR"

To

28

tsus

|“tRHs "'

Power will be down ~~ Note time required to relock PLL

and stabilize oscillator.
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IDE PIO mode timing

IDECS1B, IDECS0B
IDEEA2-IDEEAO

IDEIORB
IDEIOWB

IDED15-IDEDO

(WRITE)

IDED15-IDEDO
(READ)

IDEIORDY

IDE multi word DMA mode timing

IDECS1B, IDECSOB

IDEDRQ

IDEDAKB
IDEIORB
IDEIOWB

IDED15-IDEDO
(READ)

IDED15-IDEDO
(WRITE)

— I

— tg —]

4tg->

—XI

to

toi —

to

t3

~*ta—

— I

16z

ts

te

[~ ta

rT

- tg —

T

T

—tm—=

T

-

turf/tiw

rtn-

ot (et

—1p

tir/tkw

~te
F—tGr —

<—tF—>

- 1y —

T

|

— ty —=|

— tGw—|

T

IDE ultra DMA mode data-in timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORDY
(HDMARDY)

IDEIORB
(DSTROBE)

IDED15-IDEDO
IDECS1B, IDECS0B

IDEA2-IDEAO

rDr rT T T T T I T

[— tur—=|

tss

= tack teEnv-=

tFs—

-
i

tzap

tmul

- tack *=—tEN

tFs—|

[

tzap

tziory

tocye

[tz =

tovs

{_ttc—»

t=— tDovH

tioryz

—

-

tzaH, tovs|

tovH

Data |

| Data |

Data

tack

_gﬁ_

CRC

—-—|-— tack

tack

Il
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IDE ultra DMA mode data-in stop timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO

rT T

trP

tsr

trFs

rT rT T

H
L

IDE ultra DMA mode data-in end timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO

IDECS1B, IDECS0B
IDEA2-IDEAO

IDE ultra DMA mode data-out ti

IDEDRQ
IDEDAKB
IDEIOWB

(STOP)

IDEIORDY
(DDMARDY)

IDEIORB
(HSTROBE)

IDED15-IDEDO
IDECS1B, IDECSO0B

IDEA2-IDEAO

30

XXXX XXX XX X XXXXXXXXXXXXXXX XXX

H
L
tu MLl
H
L
«— tACK—]
H
L le— tzAH—| |  TTTmEmTTTTTTT
[~+—trRP — taz ~a—— tACK—]
H
L — tres tw L forvz | Femmmmmmemee-
H |
L tovs| tovh
H )
L XXX TYXXXXXXXXX CRC
~— tack—
H
L
ming
H
L -ty ] trP
E R —
tack|lEny tui tu tvu tack
H tw
L
trFs tioryz
H tziory j_
L
tagy] tacve fu tmu tack
H [
L tovs le—T{CYC— sl toyo—m tovs +
H j==|=={tovH DVH
L | Data | |Data| [Data | CRC '
tACK =] tack
] E—
L
tack e tack
H
L I
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IDE ultra DMA mode data-out stop timing

IDEDRQ !
IDEDAKB |1
IDEIOWB H

(sToP) L
IDEIORB  H
(HDMARDY) L
IDEIORDY H
(DSTROBE) L

IDED15-IDEDO E

trP

tsr

«—tRFS—— |

XXXX XXX XX XX XXX XXX XXX XXX XXXXX

IDE ultra DMA mode data-out end timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO

IDECS1B, IDECS0B
IDEA2-IDEAO

IDE ultra DMA mode data skew timing

IDEIORB H
(Output side)

IDED15-IDEDO H

rT T T T rT T

T

tu [~—tMLI—=]

|e—TIss

l— tL] —]

|e—— tACK —a|

tu

tioryz

[—r1ack

tovs

tovH

——tACK —|

tocyc

[ —

teve teve

tovH

tovs

IDelay, skew, etc., by cable

Data [ Data |

| _Data |

tos toH

(Output side)
IDEIORDY H
(Inputside) L

IDED15-IDEDO H
(Input side) L

Output side

Input side

—> XSTROBE—{>—

N

—>

DDO >

—|>—D|515—|>—
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Serial ROM access timing

tHiGH
trow tLow /" .,
SCL Y/ \ kY
N/ SO
tsu.sTa tHD.STA tHD.DAT | tsu.pAT
1SU.STO [t—|
SDA /
(Output) _/
taa le—»| tDH
tBur

ww LLII1I1TTTT

Serial ROM write cycle timing

//
PIOO D( 8th bit \ ACK/_\_/ // J _/—\_

Word n

twr

Stop Start
condition condition
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0O u PD720133GB-YEU-A
0O 4 PD720133GB-YEU-Y

64000000000 TOrFrPOOODO0ODO0ODIx1I00UDOOO0DOODOmmOO

12.0+0.2
10.0+0.2
AHARHARARRARAARF
/48 3B\
== Sa== — 11401
| —— 11
- — T — 1.0
| —— 11
| —— 11
— = o o 0.25
== + = g £ e_ﬁc
= SSREIE | I S—
—_— — eyl
- — T 0.5
| —— 11
= O T 0.6+0.15
I b 17 = L 0.140.05
AN ‘ 16 /
I I 1L
L125 iEhREREREL

1.25-~

0.22+0.05/<}| 0.08 ®)|

~]008|S 0.1775%

S64GB-50-Y EU-1
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5. OO0O0OOOooono

oboboboooooobouobobobobobooooog
gboboboooooboobobobobooooooooobobobobobooobooobooobon
gboboboooobooboboboboooooboooboobobobo

0000000000000 0OOOO http://www.necel.com/pkg/jaljissou/index.htmiO

0501 ODOOOOOOOOoOOoOoooooo

e 4 PD720133GB-YEU-A / 4 PD720133GB-YEU-YO 640 00000000 TQFPOOOOOOOOODO10x 100
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goooood ooooooobooooD0 O2eo00 IR60-103-3
oooooooo 010000
220000000 oeon OO
ooooooo 0600 1200
p1eo0 018000000
ooooooo 03000
oooo 0300°00001250000001000000
<0oogd>
ooooooooo0ooooooooOo0o0oOobOoOo0oDooOoOoOoooDOboOoOoDoo
ooooocooood
gooooo goooposo00OopooOoOo3oooooooooooDoooon O
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cMostiooouooooooon

ggodoooooooon
gboboboobooobooobooboboboboooobooobooboboboooboooboobo
geMosooooooooooooobobobviioMAX.OOOVROMINOODODOODODO
gbobogoobooboobobobobobobobobobobobobobobobobobove
OMAX.OOOvVeOMINOOOOOOODOOOODOODOOOOOODODOOOOODODOOO
gboobooooo

oboobooooobon
geMosooooboboboooooboboboboooooon
goboboooboooboooooeMosoooooooooOoobOooobooOoooOoooooDboO
goooboooobobooooboobobobooboboobooboboooobobobOobOon
gobobooobooboobobooobooboobobboboobooboboobbveoh OO
GNDOODOODOOooOoooonog
gbooboobooboobooooboobobooboboooobooooboooboobooon

ooopbooog
gMosOiooooobooooooooooooboboboo
gMosOoooooooobooooooooooooobooooooooobooobobooooboooo
goooboooobobooboooboobobobooboboobooboboooobobobOobon
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