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Model Name: GA-Q67M-D2H-B3

Component value change history

Circuit or PCB layout change

DATE

Change ltem

Reason

~ Data

Change Item

Reason

Build 1.01 PCB to PVT ,change the Vcore MOS

2010/08/01 Build 0.1 for first sample EVT Build 0.1 PCB

2010/10/30 Build 0.2 for first sample DVT Build 0.2 after 0.1 debug
2010/11/28 Build 1.0 PCB Build 1.0 PCB

2010/12/17 Build 1.01 PCB

2011/01/24 Build 0.1 Q67M-D2H PCB SPEC change

2011/03/10 Build 1.0 Q67M-D2H PCB

2010/12/17 to PPAK MOS Spec change
BOM I 110ATH 32 BFE|106 » FFRF{REL-0
PCBE ! & E:il [ 3 r

2010712729 RS 2 IR - FUSERSRSUSB2.0 Spec change
= [ J4FUSE »jﬁBOMﬂi‘WloH
HRPI T £ 53067M-D2H 1.01 , BOME |l 110AE8"
SPECE|f=d> » Y * Display port , £53Q67M-D2H

2011/01/24 o1 Fl " H Spec change
BC254,BC337 change to 1u for ITE cold bug issue

2011702725 R163 remove for 10 internal standy PU

2011/03/10 Build 10A BOM for PVT

2011703718 10B BOM ., add CR47-0/6 for audio SNR
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Close to connector

FUSEVCC_R2

I BC400

0.1UM4/XTRILEVIK

-12v - vees vees
0 =]
EDE =
svss
144 10v | 33V,
o 153 6np | anp 2
(19,25) -PSON I 16 3 psoN sv 4 vee
Bc196 e [ K]
L 0.1u4/XTRILBYIKIX ITH pay ey, I vee
193 enp | anp JE
EX 01 5y | pok & K (19,24)
vee = EPLE] = T T 0 5vsB
vee sv | 120 +12v
T = EES T
| BC199 | SV | 1v 7 BC204 c161 BC205
LBIXTRIVIKIX ;L ‘ ;L l 4L oo | sav | sca0z l iy l 1u/6/X7R/16VIK;L OLUANTRAOVIT 0. LUANTRILOVIKX
L_____ BC200 BC201 = LUBIXTRIBVIKIX | ==, BC203
O.LU/4IXTRII6VIKIX  0.1u/4IXTRIGVIKIX 1U/6/XTRIL6VIK BC206
To prevent the 5VSB IUlu/4/x7Rl1Ele
APW/2*12/IVVAISNI2SHKIPAG6 under loading when
boot
vees vees vees
BC20! I I
10U/BIX5RI6.3VIK Be20s] sc210]
1Ul4/X5RI 3VIK 1U4/XSRI 3VIK
HOLE_3/X HOLE_3/X

HOLE_3/X

viz ATX_12V
[

BC198
T oduwanrrievik

APWIZ-ZIVIP]

vi2

0 2TSNIPAGE.

BC197
T otuwanarievik

Check ME issue

K1

KL_ICT/X

Ka

KL_ICT/X

-aitechT.

-THERM (19)

Q13
2N7002/SOT23/25pF/5

soT23

BC165 DBC3
- UIBIXTRIL6VIK LU/6IXTRIL6VIK
1 12
K2 K3 O
ANMHIX ANIMHIX
K1_ICTIX K1_ICTIX |3 “
Ks K6 ANMHIX  ANIMHIX
15
K1_ICTIX K1_ICTIX
ANIHIX
vees
R190
100K/4/1
VR_HOT (22)
(4) -PROCHOT
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AZALTA CODEC] ALC883/ALC888-A/ALC888B/ALC888-VD/ALC892/ALC889/ALC889A Colay
ALC883| ALC888-VA ALC888B| ALC888-VO ALC892 | ALC889 | ALC889A | ALC892R

ALC887-VD
PIN2 X X X X X X [Rros=8.2K/4 X
PIN3 X X X CBC41=10U | CBC41=10U X [CR53=8.2K/4|CBC41=10U
PIN4 [R59=074| CR59=074 X X X CR59=0/4| CR59=074 X
.| PIN29(For MIC Vref)| X X X X X X X
* PIN33 [(R24=8.2 X X X X X X X

PIN4O [2OK/1% 20K/1% | 20K/1% 20K/1% | 20K/1% [20K/1% [20K/0.1% 20K/1%
SPDIF-SHARE [R56=074| CR56=074 | CR63-0/4 | CR56=0/4 | CR63=0/4 | CR63=0/4| CRE6=074 | cros—o/4

BRI CBES /e 4.7uF | 4.7uF |4_.7uF | 4.7uF |4.7uF | 10uF | 4.7uF | 4.7uF
CBC10/CBC15/CBC17 /X5R | /X5R /X5R /X5R /X5R /X5R /X5R | /X5R
Audio 1/0 resistors :
CR32/CR15/CR12/CR17/ 66 ohm
R R0 el h25/ 175 ohm 75 ohm [75 ohm | 75 ohm | 75 ohm |oF 75 ohm |75 ohm
CR9/CR6/CR36/CR38 lower
Embedded LDO:
CR64/CRGG X X X Stuff | Stuff| X X X
External LDO
CD1/CQ4/CQ5/CRES Stuff] Stuff | Stuff X X Stuff | Stuff | stuff

(29) CEN
(29) LFE

CR34, 20K/4/1 —‘

(29) S_SURR_L |
(29) S_SURR_R SURR_R (29)
SURR_L (29)
AVDD JD resistors close to pin34 of CODEC
7 e sum
CR44 5.11K/4/1 S SURR JD (29)
CBClEl_ ‘ CR43, 10K/4/1 !
0.1U/4/XTRITBV/IK ) ‘ CEN_ID (29)
CR57 2.2/6 CRA4. 471411
1 ez FAUDIO_JD (29)
‘ o 1n/4/XTRISQVIK
o g
3
3
(29) SPDIFO2_HDMI %8 2
DVDD1 (4] X FRONT-R (38 LINE_O_R (29)
GPIOO/XTALI %2 5 RONT-L 32 LINEO'L (29)
- — - — GPIO1/XTALO 208 & SENSE B (JD2)/FMICL
r | [ > DVS1 o > DCVOLVREFVOUT2 32 oo R anBIX 1
| (13) ACZ SDOUTE;O—A/VZ . SDATA_OUT S Ij MIC1-VREFO-RIFMIC2 -5 - MIC1 ) VREFO R (29)
SO -4/ (13) ACZ_BITCLK BIT_CLK D 3 z LINE2-VREFO/JD4 [~ fQLINEZ VREFO (29
ﬁ CR61 2214 Dvss2 — MIC2-VREFO/AFILT2 FSMIC2 VREFO (29)
(13) ACZ_SDIN2 y— - LINELVREFO-L/AFILT1 (23—~ —O LDOVDD
B vces o— w MIC1-VREFO-L/IVREFOUT T S5KIA MIC1_VREFO_L (29)
I (13) ACZ_SYNC 3 F 2L VDD -
‘ (13) -ACZ_RST p—1 z 3 AVSS1 ;2 D |
1 Lz a AVDD1 - — - —
— - — - = = = E;* © =N
- I - 32 <3( a E o %
<SS = =
=+ - = 53233 8 3§« = == CBCB
CBC33 CBC34 CBC35 QR & =0& 44 10u/8/X5R/6.3V/IK
22p/4/NPOISOV/J/X  0.1u/4IXTRIL6V/K  0.1u/4/XTRI16V/K hz= § %’ 888 § § zz
CR14/CBC4 close to SouthBridge - -
Jdd4 ﬂjj: ALC889-GR/S %
34995 JY&Y CBC9
H H 0.1u/4/XTRI16V/K
Digital Area Analog Area  sommeazia LbOVDD.
| 1
CBC4 l22u/B/><5R/6.3V/M(LlNEJ,\LR (29) :
N _ ! CBC5 |22u/B/X5R/6.3V/M<L|NE INL (29) |
JD resistors close to pinl3 of CODEC - | CBC42
|_cBce 10u/8/X5R/6.3V/IK 0.1u/4/XTRI16V/KIX
A R MICL R (29) | cBCas
|
(29) FRONT_JD \ CBClOl 10u/8/X5R/6.. SWK(M\CI L (29) | 10u/8/X5R/6.3V/IKIX
(29) LINE1_JD
(29) MIC1_JD
A (29) SURR_JD
Can Support Amp out
[29) LINE2_L ~
29) LINE2_R
fen ez L e—— GIGABYTE Technology
(29) MIC2 R
- ] [Title
HD AUDIO ALC889
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[CODEC POWERZENT PAD |

| 5ysk For EUP pop noise
I O'svpuaL

CR67
0/6/X

CD4148WP/1206/300Mm,

CBC29
10u/8/X5R/6.3V/IK
[22u/8/X5R/6.3VIMIX

5VSB

LDOVDD

CR66 0/6/X

cQs CBC36
78L05/SOT89/0.1A :I: 0.1u/4/X7R/I16V/IK

LDOVDD AVDD

CD4148WP/1206/300mA

AZ2225-01L/SOD323

placement

CR20

(28) SPDIF> CR56 0/4/XSPDIFO
(28) SPDIFO2_HDMI CR63 0/4

11NR6-403007-21R

ylN

(28) LINELJID

B!
FRONT _JD
(28) FRONT_JD A 85 :glf_v

AJ B2 Bld A
GND

LINE-OUT
C.

(28) MIC1_JD

A4

€

GND
MIC-IN

2X3RP/26P/OR,BK,GY,B

DP_HDMI_SPDIFC

cBC4s
0.1U/4IXTRI16VIK
i
FUSEVCC_R1 y s1

(28) SPDIF HML

@
oo

0
=

oo

DP+HDMI+SPDIF/20P+19P+3P/B%/RA = Location DP_HDMI_SPDIF

LINE-IN

L

NE-OUT

U,GE,PK/IRA

2X3RP/26P/OR,BK,GY,B

AUDIOA
CEN _JD Ds o
(28) CEN_JD R
BJ B2 Dl GND/\
REAR
E.
eSS —
SURR_JD
(28) SURR_JD AL zzl“_v
BJ C2 Eld A
GND
TEN
S _SURR_JD £ T
k28) s_SURR_JD S :gr‘_v
BJ A2
— S —Egrf
SIDE

CEBlack >

SURR!UND

SURROUND SIDE

1 %ﬁ
U,GE,PK/RA

CEC6 100u/OS/D/16V/66/30m
(28) LINE_O_R o J ( CR32 62/4
CEC3 100u/OS/D/16V/66/30m

(28) LINE_O_L

AJ_B2

-] CR15 62/4
H— 5 st

CBC7

CBC20

180p/4/NPO/S0V/I EI i 180p/4/NPO/S0V/I

(28) LINE_IN_R CR12 6214
(28) LINE_IN_L &~ CRI7 s~ 82/4
CcBC16
(28) MIC1R &~ CR22 62/4
28) MICL_L CR26 62/4
28) MIC1_VREFO_L
8) MIC1_VREFO_R
SURROUND EMI
CECO  100u/0S/D/16V/66/30m
(26) SURR_R Sy CRS1 62/4
CEC5  100u/0S/D/16V/66/30m
(26) SURR_L = ¢ CR25 62/4 BJ C2
cBC14 cBC27

EM
m CEC10  100u/OS/D/16V/66/30m
Fe CR52 62/4
CE D/16V/66/30m
o CR40 62/4 BJ B2
28) CEN n
[ | CBC22 CBC28
180p14/NPO/50V/.]£ z 180p/4/NPO/50V/J
EMI
SURR BAC CEC2 100u/0S/D/16V/66/30m
- ¢ CR3 62/4
(28) S_SURR_R €
CEC1 100u/0S/D/16V/66/30m
(28) S_SURR_L = ¢ CR1 62/4 BJ A2
CBC1 CBC26
180p/4/NPO/50V/J = 180p/4/NPO/50V/J

I AZALIA FRONT PANa_ g
3

BAT54A/SOT23/200mA |
(28) LINE2_VREFO

cQ1 -
BAT54A/SOT23/200mA | CR5 . 8.2K/4
(28) MIC2_VREFO >—@ CRS . 8.2KI4 o

3VDUAL

CR10
8.2K/4IX

T , CR35 10K/4/2>
« [ER3s 10K
-
~L _ _ _FAlpio
CBC17__,10u/8/X5R/6.3V/K_CRY 6214 M2 L 1
((225)) 2 L S CBC15 1l I0WBIXSRIGVIK CR6 wa62id Mo R 3
= 1 [ 2R 5
(28) FAUDIO_JD E* 0 62/4 o
Lo~ L2 ) 10.CRS4,._,_39.2K/4/
L _________ CR38 62/4 ==
‘ 1 BH/2*5KBIGED/2.54/VA
cRTEX 5 3 3 =
I 100u/0S/D/16V/66/30m Hudtis 1 R b= footprint
! S R
(28) LINE2_R < —5ey ¥ CBC25 CBC30

- 2L
(28) LINE2_L Ecs He——==

D

Digital Area

-ACZ_DET (13)

|
| 100u/OS/D/16V/66/30m

|
|
|
! 180p/4/NPO/S0V/J 180p/4/NPO/S0V/J 180p/4/NPO/S0V/J 180p/4/NPO/S0V/I
|
|
|
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=]

FUSEVCCS5

FUSEVCC1
o

BC213
0.1u/4/X7R/16V/IK

BC389
I 0.1u/4/X7R/16VIK

(10) -USBPO

-USBP1 (10)

(10) +USBPO$ 2 g

USBP1 (10)

; =

m
Ir

0.1u/4/X7R/16V/IK

(10) -USBP4

FUSEVCC3

Oy i

BH/2*5K9/BU/ON/2.54/VAIDIGF

FUSEVCC7

BC394
I 0.1u/4/X7R/16VIK

$—-USBPS5 (10)

(10) +USBP4

FUSEVCC4

USBP5 (10)

BH/2*5K9/BU/ON/2.54/VAIDIGF

FUSEVCC8

BC399
I 0.1u/4/X7R/I16V/IK

0.1u/4/X7R/16VIK

560u/FP/D/6.3V/68/7m

,,,,,,, ESDS -

N B 1

+USBP1 ¢ v 6 -USBP1
o Iy

i CBF s

! NN

-USBPO P—PH| , +usero I
51y |
PHE—D1 |

AOZB9DZC|USOTZS-G[lOTAl-OlSQOZ-10F\‘710TA1-0|00q9-10

ESD6
N B

wuseps g |[PH—PH| ¢ +usses
o [y

I TP s

IF IR

useP2 5 [P 4 susee2
Ly
PH—P

|
|
O RUSEVCC1

I
I
I
I
I
o #‘USEvccz
I
I

FUSEVCC2

BC214
0.1u/4/X7R/L6VIK

R] (10) -USBP2

FUSEVCC6

BC390
I 0.1u/4/X7R/16V/IK

-USBP3 (10)

(10) +USBP:

USBP3 (10)

[ ESp7 _ T T T 1
| B B |
‘ -USBP4 4 T g +USBPA__
I EeE {
m 2 ~p 5
FUSEVCC3
| T NN q
| +USBPS 3 1% 4 -usePs |
| Sy |
PH—Dr
|

AOZBQbZCIL/SOTZ}S[lOTA -018902-10R
|

ESD8

10TA1-010009-10R]

1

g -USBPG

8

4 +USBPT

|
AOZ8902CIL/SOT23-6[10TAL

FL
100M
FUSEVCC1
SMD1812P190SLR/S
IS 100MILS
FUSEVCC2
SMDIBI2P190SLR/S
~ 100MILS
FUSEVCC3
SMD1812P190SLR/S
F4
100MILS
FUSEVCC4
SMD1812P190SLR/S
100MILS
FUSEVCC5
SMD1812P190SLR/S
100MILS
FUSEVCC6
SMD1812P190SLR/S
100MILS
FUSEVCCT
SMD1812P190SLR/S
100MILS
FUSEVCC8
SMD1812P190SLR/S

5VDUAL

R1190 150K/4

i

I F_USB4
0.1U/4IXTRIL6V/K el
(10) -USBP6 -USBP7 (10)
(10) +U! 2 < 5 6 S UsBpP? (10)
I—Tfo e8]
L X
BH/2*5K9/BU/ON/2.54/VAIDIGF
— SVDUAL — — 1 5VDUAL O—¢
| |
‘ |
| B¢219
| 1n/4/X7RISOV/K
BC218 I
11u/4/X5R/6.3VIK |
]
To redice the ple crosstalk from Vin
VCC  +12v
M I LS R444
SVBUALO 2 8.2K/4IX
ora LI 5V_DRV (24)
2SK4212/TG252/1200pF/7.8m
CLOSE R_USB
F_USB_signal_cross moat cap
|
|
| vee  vee 5VDUAL
! |
! ! EC34 [1
| | +
S A |
|
L L
! - - | =
! BC215 BC216 |
|
|

1 0.1u/4/XTR/ILEVIK _,

|
I
I
I
I

d‘ FUSEVCC4
I
|

o
Q
&
5
pis 3
e
|| pH-——O0Fusevcer
{ -2——OFusEvees
BAT54A/SOT23/200mA
&
5
p1o @
.
H H——OFusevec?
|| >#-2——o0rusevces
BAT54A/SOT23/2g0mA
&
5
p1s 3
o
{[ pH-——O0rusevces
: -2——OFusevee?
BAT54A/SOT23/200mA
&
5
b6 3
.
s = OFUSEVCC4
2 OFUSEVCCS
BAT54A/S

00mA

-USBOC F_¢ ysgoc F (10)

R1191
270K/4

BH/2*5K9/BU/ON/2.54/VAIDIGF

RESET )

(4,13) -SYS_RST (KRAAAAL004/L

R427
1K/4/1

(12) -SATALED >—SATALED

C163
I 180p/4/NPO/50V/IIX

Q66 Q67
MMBT2222A/SOT23/600mA/40  MMBT2222A/SOT23/600mA/40

vcc R432 Q69
o)

1K/4/1 MMBT2222A/SOT23/600m,

vee
o

D9
A 1N4148W/SOD123/300mA

SPK-

)

'AOZ8902CIL/SOT23-6[10TA1-018902-10R_10TA1-010009-10R]

Q70
MMBT2222A/SOT23/600mA/40
R431

]
To disable TCO|

R429 vees |
75/6/1 timer | !
I I R430 |

| 8.2K/4!

i Qes [
| MMBT2222A/SOT23/600mA/40

75/6/1 R434

1K/a/L
SPKR

SPKR

SPKR  (13)

BC222
0.01u/4/X7R/25VIK

R437
vee 330/6
MPD+
Q71
R438 BC220 MMBT2222A/SOT23/600mA/40
330/6 0.01U/4IXTRI25VIKIX
-PWRBT_1 so123
F_PANEL VSB R439
8.2K/4

HD+ MsG/PD+ [2——MPDE L~ ~—KGPI028 (13)

-HDLED R440 R442
-HDLED HD- MSG/PD- I 82K/4IX  33/4
I—=5- ono pwa+ (6 -PWRBT.1 ¢ l I >>-PWRBTSW (19)
RESET  PW- I ci64 BC221
i ale. 0.01U/4/XTRI25VIKIX L l 0.01U/4/XTRI25VIKIX
9,31) -CASEOPEN >———111 ¢+
la o
sP+ vee Q73 sveB
= MPD+ 15 | purs N BAVO9/SOT23/300mA/X
PWR- Ne HB—x
A P GIGABYTE Technology

BH/2*10K10,12,13/WH/2.54/VAIPA

[Title

FP,F_USB,USB PWR,BZ

ize

usto

"| pocumentumber GA-Q67M-D2H-B3 Eﬁ‘g

Date: Friday, April 15, 2011

Eheel 30 of 32

P T T




8 7 6 5 4 3 2 1

T
|
I TEMP H/W MONITOR I |
|
|
|
(19) VREF |
|
R446 R447 R448 |
10K/4/1 10K/4/1 10K/4/1 | R1135
| 100/4/1
(19) SYS_TEMP | (19) FANPWM3 D>—Ar——
! BC368
(19) DDR_TEMP I 0.1U/4IXTRIL6VIK
|
(19) TEMP3 | +12V +12v
o)
|
C166 = S 'Rsa RSS5 ‘ =
1u/4/X5R/6.3V/K C167 | adkr/ais OK/1/4ISIX & vees
U/4/X5RI6.3V/K | Close S10 Close DDRL c225 ! R1136
/ U/4IX5R/6.3VIKIX ! 8.2K/4 l +12v +12v
T | R1137 =
= | 1K/4/1 R1140 5 [TA_u1B
| 22K/4 R1138 R1139
| (19) FANPWMLY 1 6| 0/8/X 3.3K/4/1
|
77777777777777777777777777777777777777777777777777777 BC369 LM358DR/SO8 .
77777777777777777777 a 10/4IXERI6.3VIK | R1142 7. PPFANIOL  (19)
C a | = 22K/4 H ! R1141 $ RI1143 == C2082
| Q67 enable -Cl by PCH for AMT ! | = H i ) 15K/4/1 6.2Kl4/1:|: 0.047u/4/XTRI16V/K
| | H U
| R1027 | ‘ Q389 { £ = =
! P2003ED/P/TO252/30m
T @ CINTRUDER (13) | ! CPUFAN VCC I o> 0o
OT4/SHTIX ! =
R469 | CPU_FAN
(13,14) RTCVDD & -CASEOPEN _CASEOPEN (19,30) : et FAN/L*4/WH/A3/PAGE
1M/4IX | 100u/OS/D/16V/66/30m
|
c170 = !
1u/4/X5R/6.3V/K |
I |
|
| +12V +12V
‘ o)
= H vees =
Case Open Circuits | Ri144 a2y vee  +1av
| 8.2K/4
| R1145
| 1K/4/1 R1150 R1147 R1148, R1149
| 22K/4 G 0/8/X 8.2K/4 3.3K/4/1
77777777777777777777777777777777777777777777777777777 - (19) FANPWM2 )
| FANIO2  (19)
I VOLTAGE-- H/W MONITOR I Lu/A/XSR/G8V/! l
= 1 R1151 R1153 == C2083
o 2 15K/4/1 ¢ 6.2K/4/1 | 0.047u/4/XTRIL6VIK
[ * ™ Q
! | veesa T T T T -7 | '2003ED/P/TO252/30m = =
VCORE DDR_15V VeC3 | +12v | * | ‘ SYSFAN_VCC
| | |
C | vee ‘ | —
R481 R482 ‘ R484 R485 | | | SYS_FAN
8.2K/4 8.2K/4 Riss 30.9K/4/1 8.2K/4 | | CEC12 FAN/L*4/WH/A3/PAGE
6.49K/4/1 ! ‘ : | 100u/OS/D/16V/66/30m
|
(19)  VIN5 $—— | | |
| R486 |
(19) VING | | 745K/411 | ! CPU_VTT
(19 VN1 I ! R1134 , . 8.2K/4
(19)  VIN2 : ! | (19)  VINO :
(19)  VIN4 t (19)  VIN3 | |
| l : ! | C2081
coo1 = - * SIRE79 = S R4% R878 I | 10/4/X5RI6.3VIK]
10/41X5R/6.3VIK] I T §mokan T 9 1ocmn T cin 10K/41 | ‘ =
= C202 = C203 = | = = 1u/4/X5R/6.3V/K |
1u/4/X5R/6.3V/K= C204 = C205 | | !
| _ __ _ _ _ luAXSR63VK_ _ _ _ _ _1UAIXSRI63VIK _ _ _ LuM4/XSRI63VIK _ _ il
i
|
|
KDAT R950 , 82/4 KBDATA
gg; b KCLK RO5T gﬁm KBCLK :
BC328
180p/4/INPO/S0V/J ! ESD10
BC329 ! N N
180p/4/INPO/S0V/J | +UsBP8 ¢ | [P PH| g -useps
.Ll | N lﬁ
1L N 5
FUSEVCC_R6 FUSEVCC_R3 = : v NN O FUSEvee R3
FUSEVCC_R6 | -UsBP9 Pr—1PM| 4UsBP9
— | Sy
BC234 KB_USB BC233 | AOZ8902CIL/SOT23-6[10TAL-08902-10R_10TA1-010009-10R]
l 0.1u/4/X7R/16V/K |
1 (10) -USBP8 ::“ -USBPY (10) |
0.1U/4IXTRIL6VIK (10) +UsBP8 +USBP9 (10) ! F7
|
FUSEVCC_R3
= - ! 5VDUAL 100MILS
KBDATA 1 4 | FUSEVCC_R3
| SMDI812P190SLR/S
KBCLK 5 BC235 |
I 0.1U/4/XTRIL6VIK | F13 GIGABYTE Tech nology
ke [ l
L | svouaL . 1 s 100MILS e
! FUSEVCC_R6 HWM,KB/MS, FAN CTRL
| SMD1812P190SLR/S _
| ize Document Number ev
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vees vees DEBUG_PORT
LADO LADO  (13,19,21) vees
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