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Model Name:GA-MA78GM-S2H

Circuit or PCB layout change for next version

_ Version: 1.0 Date Change Item Reason
Component value change history b Code: U9B095.0 00101 | Revo Gerberout
Date Ch an g e Item Reaso n 2007.11.30 Rev0.2 Gerber-out Verify NB & SB new version chipset
2007.10.15 0.1 New BOM Release. 2008.01.04 Rev1.0 Gerber-out Change Model name
2007.12.03 0.2 BOM Release. Verify NB & SB new version chipset
2008.01.07 1.0A BOM Release. Change Model name
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77777777777777777777 VID(2) RS9
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28 SI_CLK R 2ot e A8 sic THERMTRIP_L [-AKZ &
2506 Ro507 28 SI_DAT N e SID PROCHOT L Qo
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Thes TRST_L soT23
YT
DDR18V I_ PWM_PWRGD 31 P85 ALS KAE
e S Luavsvievizix P8 e A5 peREQ L DBRDY [BE————o TPE7
! G AK11 MMBT2222A/SOT23/600mA/40
31 CORE:m; G2-1vop_FB H  VDDIO_FB_H AKI
o = 31 COREFS- VPDFBL  VDDIOFE.L - DDRI8Y Erratum 133, Revision Guide for
le .
17 CPU_PG_SB L L CPU_M_VREF E12 X VTT_Sense PSI_L VCC12_HT AMD NPT OFh Processors N DDR18V
2Oz OT 2325015 . wss . j’ s it -
veC12 HT 0—R2724 (\n IKI4IX | MMBT2222A/SOT23/600m: - S M_VREF HTREFL RE3 i o CPU TESTI6 | ewr z00a | |
DDR18V DDR18V O“ A T m%g HTREFO W= T T e A _
;TS T T ST oo TTToooo . e L "
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I SEIESTE 0 AID | gegros 1 TEST29 H -G S - RA2 510/4
! PWROK > P < "CPUTEST25 L Rig | 3 L D Route as 80-Ohm differential impedance R
| SVC/SVD(CPU_PWROK) Loy Ris 3007z TEST2S L TEST2g L
TEST19 tatrr " ; TEST25 L 510/4
| — [N ‘\FM TESTI8 Keep trace to resistor less than 1" from CPU pin CPU TEST2S Rag
1 10 us R2755 1 AlL L TESTI3
| wa | E6 | TESTO CPU TEST21
! ! P89 D6 | Aks _ CPU TEST24.
| Q355 c1790 S TPO1 E7 ] Teonie TEealame P2
! ! O-Lu/AIVSVILeVIZIX i W—sooane E8 | TESTIS TEST22 (A CPU TESTZZ2 Erratum 133, Revision Guide for -
R2726 L cs [Aala  CPU TEST2L
| C1791 | w\’»—::“,vr } TEST14 TEST21 PT OFh Pr GND
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| 0.01U/4/X7R/16VIK I | \L — R AHY | rearyn TEST20 |-AJ8 MICPUE AMD N
| = L = E5 J10 S
””””””””””” - A3 JTEST! TESTB T o INTERNAL MISC 0 i |
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| 22u/8/X5R/6.3VIMIX w24 2208 RoVD26 |55 ‘ CORE_TYPE_DET 31 |
\ I V24
| 31 COREFB+ ‘ AE2g | RSVDY AD25 | ¢ R2aa8 . 3004 npRrigy ‘
~ | RSVD10 RsVD27 Y AD22 |
SBC12 |SBC31 | RSVD28 I - hi X
H H ——sc35 0w %; sk | ‘ RSVD20 25125 | _ _ — — — -AM2 high, AM2R2: low :
1u/6/YSVIOVIZ | 16.9/4/1 | RSVD30 - ~
| A20 | ¢ [_Rre2s 3004IX ¢\ 31 N
[LN/AIXTRISOVIK | 31 COREFB- Y)————p———— ‘ RVDIL Cig | N \—‘N‘—‘< . :
| & c1wo Y31 psupit ReVD33F €20 b - - - LT =TT
| 0.1UIGIY5VIZSVIZIX: v30 JRovols Revbos L c24
AG31 G25
0.1U/4/Y5V/16VIZ 1 | 31 COREFB+ ———— ‘ 31 kRsvD13 RSVD3S Y. 523
| RSVD14 RSVD36 f 1125
7777777777777777777 | W31 % RsvD15 RSVD37 {28
AF31 XRSVD16 RSVD38
\7 - - - - - - -"-"-""="">""">">">"=>""\="="="="\"="-="="=~"="=""=“="=="=”"=”""=""®="=-=?=>-""="=="="="=="="=—7=—=77
| RS3 CLOSE CPU VR MOSFET 2067 6.98K/A1LX :
| —EEAN
vee
| -PROCHOT !
| 5vSB vee |
‘ l
! R2068 R2069 ‘
! 12K/4IUX ¢ 2.4KIAILX R2070
| UB6A 680/4/X |
| + N !
‘ l
‘ -
| P KA393D/SO8/X |
| R B | GIGABYTE
’ N 1K/4/1/X !
: ! 100K/1/6ISIX | Iczzs asserted at 131 degree | e
\
| / = = = = deasserted at 116 degree ! CPU CONTROL
- % 0.1U/BIY5VI25VIZIX |
! HRI00K/[L0RH2 001003-21] | 75T Document Number o
' Plase at PH3 copper Custpm GA-MA78GM-S2H 10
| |
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VCORE_NB
VLDT_RUN_B is connected to the VLDT_RUN power o
supply through the package or on the die. It is only connected
on the board to decoupling near the CPU package. [ R R 4\F cras L cram
VCORE M2CPUI -U- 22U/BIXSRIGJ3VIM 0.1U/4/Y5VIL6VIZ F 180P/4/NPO/S0V/)
VDD1 0 M2CPUG M2CPUH HT12B 1U/6/Y5V/1QV/IZ 0.01U/4/X7TR/16VIK
o_ﬁ vooL VCC12_HT VDDIO
VCORE_NB VDD2 , vbD2 voD3 VLDT_Al  VLDT Bl N
VCOREO vDD1 vssy [FNIZ VLDT A2 VLDT B2
&4 vop2 vss2 [-1 VLDT A3 VLDT B3
8 vop3 vss3 VLDT A4  VLDT B4
M N DDRVTT E - DDRVTT
v \\ggg 5323 E VTTL VTTS oo ! DDR18V !
MZ 1 \ppe vsse |23 VTT2 VTT6 | e BUTTOM SIDE !
M3 vDD7 Vss7 (52 DDR18V VIT3 VIT?7 | !
M P10
w3 vops vssg (-2 0 VTT4 VTT8 | |
VDD9 VSS9 VTTY
M1 | VpD10 VSS10 VSS10 5 VDDIO1 : 1 sc2 1 sca L scs 1 sce :
mig | VPP VSS1L VSSU ITpg VvbDIo2 vsst T o.22ueixsriovik T 0.01U4IXTRILBVIK
Ng | VPD12 vss12 VSS12 [FEo0 VDDIO3 vss2 ! 0.22/6/X5RI10V/KIX 180P/4INPOISOV]
8- vop13 VSS13 vss13 2 VDDIO4 VSS3 | T i
N10 vop1a VSS14 vssi4 [ VDDIOS VsS4 | - |
N12 vop1s VSS15 VDDIOG VSS5 ‘ s ‘
N14 vop1s VSS16 VDDIO? VSS6 |
6 vop17 VSS17 VDDIO8 VsS7 |
N8 ypp1g VSS18 VDDIO29 vss8 S |
1 vDD19 VSS19 VDDIOY VSS9 | T |
231 vpp2o VSS20 VDDIO10 VSS10
P11 vpp21 VSS21 VDDIO11 VSS11 | I I l l l !
P13 vDD22 VSS22 VDDIO12 Vss12 | sco scio sc7 scs scat |
P15 vDD23 vsS23 VDDIO13 VSS13 | X » 180P/4INPOISOVLIIX
PA7{ vpD24 VSS24 VDDIO14 VSS14 | 4 TUIBIYEVILONIZIX |
H VSS25 VDDIO15 VSS15
VDD28 VSS26 VDDIO16 VSS16 | L !
o—ﬁ VDD29 vss27 VDDIO17 vss17 I oo I
VCORE_NB VDD30 VSS28 VDDIO18 VSs18 | |
VCOREO—tgi VDD31 VSS29 VDDIO19 vssio FMlB9
VDD32 VSS30 VDDIO20 VSS20
VCoRE Nsoﬁ VDD33 VSS31 VDDIO21 VSS21
| VDD34 VSS32 VDDIO22 VSS22 e i
VCOREO—C% VDD35 VSS33 VDDIO23 vsS23 | !
VDD36 VSS34 VDDIO24 VSS24 | |
O—C% VDD37 vssas [HE20 VDDIO25 VSS25 | VCORE BUTTOM SIDE |
VCORE_NB VDD38 VSS36 " VDDIO26 VSS26 o) |
VCOREO—p—E2+ vDD39 VSs37 VDDIO27 vss27 I ‘
VDD40 vssag [-E28 VDDIO28 vss28 | ‘
o—ﬁ VDD41 VSS39 |
0
VCORE N8B VDD42 VSS40 -9 = | JL sc11 JL sc12 = sc13 JL sc14 :L sc15 !
VCOREO—¢—ES- vDD43 VSS4L ) To 3 [
| 10V/K [10V/KIX 180P/4/NPO/SOVI)
vbD44 VSS42 Mg 0.22/6/X5R/LQVIKIX 0.0LU/4/X7TRILGVIKIX |
VCORE, NBo—ﬁ N9 Veads |10 ! |
| VDD46 vssas4 - L
VCOREo—tgfi VDD47 vssas (—Hiz : GND |
VDD48 vssas 14 . |
o—ﬁ VDD49 vssq7 [HH189 [ yssa7PM4e e e e -
VCO\'?CEBI;E VDD50 VSS48 -5 L e e i -
VDD51 vssdg [H122 | |
VDDS52 vssso [HH | BUTTOM SIDE |
VDD53 vsss1 [-H26
VDD54 vsss2 (28 ! VCORE !
VDD55 VSs53 [ | !
VDD56 VSS54 | |
VDDse vasss ! | ] )i I 1 I 1 !
VDD59 vsss7 [ I !
Voneo Vesos | SC16 s 3 Scie @ SCIo 3 sC20 sc21 sC22 sc23 |
voner Veses 2u/8/X5R/6.3V/M 3V 3VIM 2u/8/X5R/6.3Y/M
ooy Veoeo | 2U/BIXSRIB.3VINIX. 2/BIXSRIB.IVINIX 2/8/X5R/6.3VINIX 2u/B/X5R/6.3VIMIX
| |
VDD63 VSS61
2 = |
VD06 Veses 1 oo w
VDD66 VSS64 | VEORE |
VDbes vases [ ! !
VDD69 A vsse7 K& I I I I I I I l_ !
vonns Vears [ak Veseo [k ! sC24 sc25 SC26 sca7 sc28 sc29 SC30 !
e Ve ey | PZUI&XSRISS M Ezwa/xm/e.zilm Ezu/e/xsms.ai/m Ezms/xsmsswm !
vy veara vear: [xis | 2U/8/X5R/6. 3V 2u/B/X5R/6.3VINIX 2U/8/XER/6.3VINIX :
VDD74 vss7s 4K vss72 K18 ! L
VDD75 VSS240 vss73 [ | D |
VDD150 vss241 P18 vss7a (K22 | |
VDD151 — vss7s jY18 | |
GND = S - T T T T T """ —-"—""—">-"-"-"~"="“">~">”"¥">">”">">">">*">"~>"~"~>"®=>"~"~=~"“~"“~"=~" "~ “~"~"“~"“~"“~"~-” ”
GND
| | [ To2TEM
! ! DDRVTT
I DDRVTT ! 0
| Q |
e A | |
| | T T T T T m e e 1 !
| | | | Cis16 =z Cla17 C1320 C1321 c1322 T C1323 | ¥ BC20 & BC23 ¥ BC24 ¥ BC25
| | | DDR18V [ -”— 4.7u/8/Y5V/ITOMZIU/BIY 5V/10 7R/53’\-NKN/4/X7R/50\/-/‘E 1BUP14/NPa [SQMBOP/4/NPO/S0V/ | [LOOP/4/NPO/50V/J  [100P/4/NPO/S0V/J  [100P/4/NPO/S0V/J/.
| VCC12 HT | | [ | L00P/4/NPO/S0V/J
| | | [ |
| AR N A | N |
| | C1324 C1325 C1326 C1327 ! | DDRVTT |
| C1328 C1329 C1330 = C1331 - C1332 = C1333 ! 4.7u/8/Y5V/J0GZIW/8/Y5V/10V/Z0.22u/6/X5Rf10MBRU/6/X5R/10V/K | |
| T 4.7u/8/YSVI DWZUIWVSVII()YZA’\ l 1 Jrn_. 0/50VA) ! | | |
| |
= T2 S S P S S S S S N -
| = | GND [ c1334 C1335 C1336 == C1337 - C1838 - C1339 C1340 == C1341 | G lG A BY E
| GND ! | | | 4.7ul8IY5VI! O\AZIUISNSVIlO-\F 0. 7R/50VT P 0/50V/J |
| v ________ L 1 J ! | ] L[
| ! I = I CPU POWER & GND
7777777777777777777777777777777777 | GND | ize Document Number ev
| 1 Custpm GA-MA78GM-S2H 1.0
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DDRII_1

-DOSAI0. 8] -DQSA[0.8] 5.9
BRSOt S 00SA.8] 59

vees
Q

DDR18V 194

BCY BC13 BC16 T 181

0.1U/4IY5V/16VIZ 0.1Ur4IY5VI6VIZ

0.1U/4/Y5V/16VIZ 59

DDR_VREF

18 |
Sess |
F_DDRA

c123
Cauiarvsvieviz | VOO vk 1V

I
I SMBCLK
9.16,1831 SMBCLK

9/16,18,31 SMEDATAEE; SMEDATA

seAAL
5910 SBAAL
5910 SBAAD —

510 CKEAD —

oS e—
510 -CSA0

510 -DCLKA2

DCLKAD

59,10 MAAA[0.15]

59,10 -SCASA et
DDRISY 59,10 -SRASA —
o 5910 SWEA

CKEL
CKEO

s1+
S0+

CK2*IRFU
CK2/RFU
CKI*IRFU
CKURFU

ALS
A16/BA2
CcAs*

RSA*
WE*

——RRSB0El ¢ DQSB(0.8] 59

-DQSBI0. 8
22D oose0.8) 59
— DMB[0.8] 59

z
g
]
343

opT1 (e
opro [H8—MOBTEO T yopT go 5,10
cB(0) 42—
CB(1) 43—
cr(2) 48—
cB(3) 42—
ca(a) 81X
CB(s) H82-x
ca(s) [EI-x
CB(7) |88
7 DQSBO
DOS(0) D0
DQS'(0) DOSR0
6 DQsB1
DOS(1) ¢ D0
DQS'(1) oS
28 DQsB2
2
DQS@7) b2z -DOSB2
2 DOSB3
DOS(3
DQQS{J Das -DQSBS
DosBa
DQS(4 E
PSSl S —
% DQSBS
DQS(s 5
DQs-fs)) ) DQSES
05 DQSB6
DQS(s 5
DQs-fs)) 04 DQSEE
14 DOSBT
DQs(7) -
Soe) bua DQSBT
Doss [~
DQss* 45—
DMBO
DpMmo/DQsy [125——LBMES
NC/DQSe* 128
DMB1
pm1pQsio (34— OMBEL
NC/DQS10* P38
DM2/DQS1L 146  DMB2

NC/DQs11* PLATx
| 155 DMB3
DMIDQS12 L.
NC/DQS12*
| 202 DwmB4
DM4IDQS13 L
NC/DQS13*
| 2w Dwmes
DMS/DQS14 e
NC/DQS14*
22 DMB6
DM6/DQS15
NCIDQS15* 224X
232 DMB7
DM7/DQS16
NC/DQS16* 233X

DmB/DEs17 (184
NC/DQS17+ PA8SX

B0
DQ(O) [~ B1 /_< >Mue[o 63] 59
5 Mo 52
09@ Mg B3
=

55
90 M7 N
DO M5 B7
DQ(7) 57 FH
DO M3 59
DOO) ) BLO

DQ(10) BIL

Do Mar B12

0002 735 513

BobE—8

141 515

0009 [ B16

0Q18) [T B17

ooy [ —

DOUE) 731 510

0019 7y 520

DQ(20) [ B21

DO Mae B22

92 M5y B23

DQ(23) [ o

DO 734 B25

099 739 B26

00(0) Mg B27

ooy 42 —

Do) 175 520

DQE9) [Tgg B30

DQ(30) [~ 2o B3L

D96 M0 B37

092 gy B33

0Q@E3) [-EL o

DO I B35

Q69 Mgg B36

D960 00 B37

5QG7) 222 —

OGS 06 B39

QB9 Mg 0

DQ(a0) |2

Do) -2

0Q(2) [-25

0Q(43) 98 >

DQ(as) 298

DQ(as) (228

DQ(46) (-2

Q7 -

DQ(48) 35 B49

0069 Mg, B50

DQ(50) [ g B51

DQ(s1) [ =

0962 15 B53

DQ(53 6 B54

DQ(54 L

o T —

EET)

pQ(s7) [ oar

Q68 73 B59

Q69 29 B60

DQ(60) 527 B61

gg gg 3 B62

o) [z 563

DDRIL_2
— DMA[0.8] 5.9
vss
c HeE-x L 2 vss
NCTEST [H02x 22 vss
< | =
opT1 FE——eee— Vss
opT0 MODT A0 ¢ \opT_ao 5,10 0] Vss
vss
cB(0) 42— 8] vss
ca(1) 43— 22 vss
CB(2) [48—x 2 vss
CB(3) H4—x 2 vss
ca(a) [H8L-x 381 vss
ca(s) [H82x 4] vss
CB(6) [HELx 421 vss
ca(7) H88-x | vss
vss
) o v
1)
vss
) —_
&8
vss
|28 DOSA2
) S
o
vss
|az_ DOsA3
] g frr M
106
vss
laa  DOsAd
a5 i e
115
vss
las  Dposas
R o ———r i ves
124
vss
|los  DOSAG
SR St —— 1] Ve
13
vss
14 DQSAT 136
DLasm “DQSAT 130 ] VS5
QS*(7) 122 V33
145
DQsg [48—x vss
148
DQss* PAS—X vss
151
DMoIDQSg [125—DMAD ET7H el
NC/DQS9* 128 isg Vss
DMLDQs10 34— OVAL 163 33
NC/DQS10* P38 1661 vss
vss
|46 owaz
DM2/DQS11 Lize o e
NC/IDQS1L* PHATX 0 vss
vss
55 DOMA3. 0
DM3IDQS12 vss
NC/DQS12+ P 101 vss
vss
l202  owas
owanasis ouas 1] V33
NC/DQs13+ P23 Vvss
vss
21 DOMAS
DMS/DQS14 vss
NC/DQS14* P2 28 vss
vss
223 DMAG 34
DMBIDQS1S vss
NC/DQS15+ P224-x 3] vss
vDDQ
232 DMAT 6
DM7IDQS16 vDDQ
NC/DQS16* PZ33-X 621 \bpg
vDDQ
oMBIDQs17 (184 = vooQ
NC/DQS17+ P85 VDDQ
A0 DDR18V 1357 VODQ
MDA[0.63] 5.0
gggg) ; :; /—H [0.63] 5 im vggg
o3 g % v
[ 122 WDA4 j S
oo LS a | VoD
QG5 VDD
128 A6 64
DQ(6) VDD
129 AT 197
DM I A8 T M=ed
o3 [ A9 172 | 00
0Quo) [ 2 i 382 yop
gQ(U 13 A 178 | VoD
Q(12) VDD
13 A 189
DQ(3) 2 A 221 voo
DQ(14) [M51 A DDR_VREF O——— VDD
s ey
00 M0 AL c124 v *Zaa] RS
0Q8) 731 ALS f cavavsvisvig VS S57E 17| VPosPD
0Q() B iz I SMBCIE VRE
DQ(o) [H42 o 9161831 SMBCLK — scL
DQ(a1) 144 e 9161831 SMBDATA SDA
D4y [120 = 4
Do |22 = vees SAO
024) 73y A25
Da(2s) 34 A26 = spAB1
DQ(26) [52 AT 5910 SBABL gﬁ BAL
0Q27) [ A28 5910 SBABO BAD
e e —e creen o
DQ(30) [~2g A3L 510 CKEBO CKEO
2o [ — 510 -CSBL s1*
Q(32) g A3 g 9
Q@3 (AL e 510 -CSBO £
DQ(34) K
0(3s) L 2 510 -DCLKB2 Ll CK2YRFU
DQGS) [Hon S 510 DCLKB2 CK2IRFU
Do) (-2 e 510 -DCLKBI CKLYRFU
DQ(3e) [228 e 510 DCLKBL CKURFU
DQ(39) 5 5,10 -DCLKBO cko*
DQ(eo) (B2 A 5,10 DCLKBO Ko
gg @ iy 5 5910 MAAB[0.15] ae
e — i
St |2 X %
] a
otie) [Fes AZ9 ”
DQ(50) (AL — A8
DO(51) |08 451 A9
Q(52) [2 e ALO/AP
) AS3
DQ(sd) 248 o ALL
0068 s e
Do(as |10 ot ALs
DQ(57) (L - AL5
116 A58 SBABZ
DQ(58) [° A5 5910 SBAB2 AL6/BA2
DQ(59) -
= o0 scrns 30— cuo
DQ(61) [~55, AB2 59,10 -SRASB SWEB RSA*
0Q(6) 233 o 5010 -SWEB WE
DQ(63)
DDR2/240)YLIVAID

R154 DDR_VREF
59/6/1 BC6
0.1U/4/¥5V/16V/ZIX]

R155 BC10 BCl1
591611 0.AU/4IYSV/16VIZ & INIAIXTRISOVIK

DDR2/240/YLIVAID

9161831 SMBCLK
916,18.31 SMBDATA¢

SMBCLK.
SMBDATA

C125 C126
moPmNPo/sov»i lmuww/swrx

GIGABYTE

DDRII CHANNEL A
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D0SAI0. 8] -DQSA[0.8] 5.8

-DQSBI0. 8 ¢
-DQSB[0.8] 58

DDRIL3
X DQSALD. 8
—ROSAEl et SD0sAD.8] 58 DRI 4 0SB0 ¢ DQSB0.8] 58
DMA[0:8] s
D ————— T DMB[0. 8
vss Ne B o vss Ne B ouele.a) 58
102 5
ru NGITEST L 2] vss NCTEST [H192-<
prm [V Ha—x 2 vss NC 2
o] Vs opTo MODT_AL 5,10 1L vss opTo MODTBL_L mopT_81 510
vss
vss cB(0) 42— 42—
o vss Cay Faax T8 Ve Cagy %
vss CB(2) (48— 91 vss. e
CB2)
vss CB(3) 42— 2 lde
3 vss CBE)
vss Ca(a) [HELx 3 16
381 vss CB(s) [162-x T Vel 25‘2) |-162 5
ves o) |82 41, ) ez
pra N 41 vss CB(5)
4 ca(7) [H88-x vss cB(7) [H88-x
1 vss D0SAO 411 vss
vss DpQs(0) FL—2880__ 0 DOSBO.
& S ~DQSAD Vvss DQS(O
851 vss DQS*(0) 651 yss mfs-fo% -DQSBO
o vss DOSAL 851 vss
|16 DOSAL
21 vss 0QS(1) DRSAT B vss pos() (Hi—T 0 —
22 vss DQS*(1) Vss DQS*(1) -DQSB1
2 vss DOSA2 851 vss s
Vs pos@) [ 28— D9sre ) loa  ooss2
a1 “DQSAZ vss DOs(@)
o] VSs DQsi(z7) pAL——DOAZ 2 vss et N
o a7 DQSA3 vss
ves 5056 o laz  ooses
100 3 b3s  DQSAS vss DOS(3) E
o vss DQS*(3) BT feed DQs-(zg bas DQSB3
106 | VS DOSA To] VoS
g4 DOSA4 g4 DOSB4
106 vss DQS(4) D OEAd 1061 yss DQS(4) Doohs
vss QS+ (4) pEI——DQAL 100 S() Daa -DQSBA
1121 vss 112 | VS8 DQS*(4)
T8 loa  Dosas
15 vss DOs(s) |23 “DOSAS 151 yss DQS(5) Doone
vss DQS*(5) 11 50) a2 DQSES
1211 yss 121 33 £es®
124 DOSAG
B vss Dos(e) HIE— DR 1241 vss nos(e) HIE—DREE
1 s DQS*(6) 1] vss DQS*(6)
133 DOSA?
vss DQS(7) S
2 S e vss DQS(7) £
1] Vs DQsi(r) pH3——DAT e vss DQS*(7) —
14
vss DQss [48—x 14 48—
142 8 vss DQss
128 V33 oQser pi—x v vss oQser PAi—x
151 ls  owao
vss DMO/DQS9 1l |25 DWEO
e 9 vss DMOIDQS9
= zzg NC/DQS9* P128-x 15‘ vss NC/DQS9* PL2B-x
160 lisa  owa vss
vss oMIIDOS10 160 l1aa  ower
160 0 vss DMLIDQS10
6] vss NC/DQS10+ P 1631 vss NC/DQS10+ PR
169 146 DMA2 vss
vss DM2/DQS11 169 e —
16 L vss DM2/DQS11
o] VSS NC/DQS11 P 1981 vss NC/DQS11*
041 vss DMaDQs1 (18— OMAS 04 | 33 —
5 2 vss om3iDos12 (185 DMES
1] vSs NC/DQS12+ PLaE-x 0 vss NC/DQS12+ PLaE-X
L2 | 202 DMA4 vss
vss DMAIDQS13 L |22 Oube
L 3 vss DMAIDQS13
1o xgg NC/DQS13+ P03 :g vss NC/DQS13+ P03
DMAS vss
vss DMs/DQs14 (22— DMAS — 2 DS
2 4 vss DMS/DQS14
A vss NCIDQS14+ P22 2 vss NCIDQS14+ P22
L | 223 DMAG6 vss
vss DMG/DQS1S 231 D6
o 5 vss DME/DQS1S
vss NCIDQS15* A vss NC/DQS15+ P24
L 232 DMAT
vDDQ DM7/DQS16 L e
ol 6 VDDQ DM7IDQS16
2 \\ggg NCIDQS16* P23 8 xggg NC/DQS16* P23
VDDQ DMe/DQs17 [184-x VDDQ DM8/D |64
7 Qs17
zggg NC/DQs17+ P88 o xggg NC/DQS17+ PLESX
1a1 MDAO,
VDDQ LT o m—T eV — MDA0.63] 5.8 191 MDBO
DDR18V 104 | 7203 20 [a MDA: /<P MDA0.63) DDR18V 104 | YPOQ 00() DB /< w8063 58
1811 vopg DQE) [ MDA \ PTTH MRS D) DSEERR
175 vpDQ Do) | 1o MDA: 181 vooo i e —
s Q) N vDDQ Q) HL—sE—
vDDQ Q) H22— 25— 170 22 MDB4.
521 vop DQ(s) [ — 53 { yop” gg}“ Ha e O
p S—CE [ 128 WDAG G 2
29 voo DQ(e) A7 . VDD DQ(e) 425%
724 voo DQ(7) MDAE 641 \op DQ(7) MDB?
42 vop B0 Srm—TTeR— 1971 oo Q(8) Mbee
Voo DQ(9) 0 69 13 MDB9
1: [21 MDAl VoD DQ(9)
Voo oo i\ T 21— wosio
18 MDALL ] veo Do TR
VDD DQ(11] 18 e
18 2 MDA VDD Q1L
Voo Bz 184 131 MDB;
1787 \oD DQu2) 15 MDAI3 1841 vop Q12 =
189 Q 10 SEVERN VoD N v mm—T T —
221 vop Q14 TSN 189 ypp DQ(14) [140—MDBLE
DDR_VREF VoD oQus) (4L MDA DDR_VREF S voo 0Q(15) (4% i
[24 — WDAI
oaas 16 [24 — wo8I6
18 | [ 25 MDAIL7 P T — o
s ] T il e 08 Do
cio1 T DQ(18) MDA *=351 rco oQas) 52
vces  o——238{ yppspp 1 c122 o— 238 | ) MDE:
I 01UIIYSVIEVIZ 1 b9 MDAZ0 vees VDDSPD Q19 2
I} ! — VRER Do(z0) 142 I 01UraYSVASVIZ | 1 ) (143 MDB20
8161831 SMBCLK scL e ' S s 5061 e
8161831 SMBOLK SMECATE Q21 MoAss 8161831 SMBCLK Ty scL DQ(a1) [H44——EEE—
16,18, SDA DQ(22) DATS 86,1831 SMBDATA SDA DO(22) M%
———— Ty G KT o—r VRN [— T i MDB23
vees o240 1 Gif MDA24 0Q(3) [180—MDBZS
0329 e Rl s—w N o r—r e~
[ —————< RN DQ(25) MDB2S
. feies MDAZ6 SAO Do MDB26 N}
MDAZ7 N Qe N
5810 SBAAL e BAL 007 DA 5810 SBABL sl BAL e A
10 S v i) SBABO MDB28
Mbios 5810 SBABO BAO DQ(28
o] S —EN Datze) Fisa——wooze
cxen [ cKer DQ(30) e cree CKEL Do) A
510 CKEAL CKEO Do) [Ha—ast 510 CKEBL KLbL CKEO Ao
. D33 a0 —MDAZ e A
: -CSAS;ﬁC s1+ DQ(s) HEL—HRAS 510 -CSB3 B
- MDA 10 - s1+ 0Q@3) HAL——FFEE—
510 -CSA2 S0 DQ(34) % 510 rcsmgjgz s0* Dc 34 xggg;
; -DCLKAS y SIER MDA3 N} - SIER N
510 -DCLKAS Ciias 224 ck2RFU 0Q(36 o 510 -DCLKBS ey CK2*RFU 0Q(36 T
CK2IRFU 0Q(7 e 510 DCLKBS CK2IRFU 2o e
CKLIRFY Do) H2—3R— 510 -DCLKB4 CKI*/RFU DQ(38) o
oK ) [E—Raa— 510 DCLKB4 e CKURFU DQ(39) Ty
Do) -A2——E—] 510 -DCLKB3 g Q0
& DCLKB3 ) MDB4:
DO1. 510 DCLKB3 cko H——be—\
Dot [as MDA g 21 o5 MDB4;
R a6 DA MAABO 2) o5 ]
8,10 MAAA[D. 15] 2 D93 o0 MDAIZ N\ 5810 MAAB[O..15] "0 D03 E]
A2 DQ(s) (292 e A2 Do(as) |20 S
A3 DQ(a) 214 MDAd A3 [214  MDB46
A4 Do) [FAs——HbAd Dowe SYVAREN
a SEVERN A4 DO7) |245—MDBAT_ 3
A5 DQ(48) MDA A5 DQUE) MpBss
I 0QU9) M —— e A6 [ea__MDBJS
s 23 MDAS0 Qo) MDB50
~ s MDASL | A DQ(50) EESEN
I ooty a1z MDAS2__\] 23 DO(S1) 17517 wDBs2__\J
AL0/AP 0Q(53 s Aone DO(3s) |21 ——MDBsT
AL DAy MDASA DQ(53 MDB54
i Do MDASS | Al DQ(s4 DN
A2 e MDASG N} a2 DQ(s5 MDBS6 N}
20N mpasT 20" MDEST
ALS 0Q(s8) [HE——EAE TR A15 DQ(s8) oee
! — Al6iBA2 oeee s 5810 SBAB2 Al6iBA2 DQ(59) s
. E . MDA6L __\] E DQ(60 N
5810 -SCASA Ty cas 0Q(61) [F30——1555— 5810 -SCASB soneg cast 23 MDB6L
5810 SRASA RSA* “SRASE MDB62
5810 -SWEA SWEA . Daez) MDAG3 5810 -SRASB SWes RSA* DQ(62) [238—MDBEZ__
X WE? D(es) [2A8—HBAE 4 58,10 -SWEB WE* DQ(63) MDBE3
DDR2/240/RENVAID DDR2/240/RENVAD
e
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DCLKA2 DCLKB2
58 DCLKA2 58 DCLKB2 DDRVTT
o
c102
1.5p/4/NPO/SOVIC 1.5p/4/NPO/SOVIC RN20
DDRVTT 58 -DCLKA2 -DCLKAZ 58 -DCLKB2 -DCLKB2 e 8
MAAALL 4
. LUI4IY5VIL6V/Z DCLKAL DCLKB1 SBAA2 2
vz 58 DCLKAL 58 DCLKB1 I
VI
VI c105 MAAAL2 8 .1
VI 1.5p/4INPOJSOVIC 1.5p/4INPO/SOVIC MAAA 5 5
. 58 -DCLKAL y—DCLKAL 58 -DCLKB1 y—DCLKBL N 4 3
0 1
N 7/8PaRIa
DCLKAO DCLKBO RN17
AUvSvILeVIZ 58 DCLKAO 58 DCLKBO e i
. 1U/4/Y! z IAAAB 6 5
VI ci16 AAAG 4 a
VI 1.5p/4INPO/SOVIC 1.5p/4INPO/SOVIC CKEAQ 2
sy 58 -DCLKAO S—DCLKAO 58 -DCLKBO S—DCLKBO e 4TRPAR
U/4rY! IAAAS 8 -1
VI DCLKAS DCLKBS CKEBL 5 5
T 59 DCLKAS 59 DCLKBS e 8 5
AAB15 2 1
- c117 N 778PaRIa
1.5p/4INPO/SOVIC 1.5p/4INPOISOVIC RN15
-DCLKAS -DCLKBS AAB14 8 g
59 -DCLKAS 59 -DCLKBS A 8 -
AABIL 4 3
DCLKA4 DCLKB4 AABY 2
59 DCLKA4 59 DCLKB4 s
RN14
cs AABT 8 ooz
PORVIT PORIEY 1.5p/4INPO/SOVIC 1.5p/4INPOISOVIC AABS 5 5
-DCLKA4 -DCLKB4 AABG 4 3
o b 59 -DCLKA4 59 -DCLKB4 aee 4
U/4/Y VM 47/8P4ARIA
U/rY DCLKA3 DCLKB3 RN13
T 59 DCLKA3 59 DCLKB3 AAB3 . ,
U/rY AABA 5
U/rY 1403 €120 AABL 4 a
U/rY 1.5p/4/NPOJSOVIC 1.5p/4INPOISOVIC AAAZ 2 1
N A
-1U/IY' 50 -DCLKA3 S—DOLKAS 50 -DCLKB3 S—DCLKBS ey TP
AAA 8 oo 7
| UI4IYSVIL6VIZ AAB 5 5
¢ UTAIYSVILBVIZ DDR18V DDR18V ARA " >
[ UTAYSVI16VIZ AAA: 2 1
[ ¢ U7ATY Z N 78PaRIa
c U/rY AAAD €37 22p/4INPO/SOV/ AABO  C 4 | 22D/4INPO/5OV/ RN
[ ¢ U/rY AAALC36 8 B2p/a/NPOISOVI) AABL__C A H 3 2piaINPOISOVIT MAAALO 8
c U/rY AAA2_C39 22p/AINPO/50V/Y AAB2_C A 1 2piaINPOISOVID MAABO 5 5
U/rY AAAS_C38 22p/AINPOS0V/T AAB3_C A H > 2piaINPOISOVID MAAAQ 4 a
U/arY AAALcal 3topaiNporsovia AAB4__C80 8 '22p/a/NPOISOVIY SBAAL 2
AAAS _C40 8 '22p/a/NPOISOVID AABS —C78 8 b20p/a/NPOISOVI) N 7/8PaRIa
AAAG CA A 1 2piaINPOISOVID AABG —C83 8 b20p/a/NPOISOVI) RN10
AAAT _CA A 1 2piaINPOISOVIT AABT —C81 8 b20p/a/NPOISOVI) SBABL 8 .1
AAAE _CA A 1 2p/aINPOISOVID AABE__C95 22p/AINPO/50V/Y MAABLO 5 5
AAAS 44§ 120p/4INPO/50V/] AABS _C85 22p/AINPOS0V/Y SEAAD 4 3
AAALO_Ca7 8 '22p/a/NPOISOVIT AAB10_C101 3 '22p/aINPOT50VIa “SRASE 2
ARATL C46 3 F22p/a/NPOISOVIY AAB11_C100 8 '22p/2/NPO/50V/I N 7/8PaRIa
AAAT2 ca9 8 '22p/a/NPOISOVID AAB12_CB: A 2D/AINPOI50V/ RNY
AAATS C48 8 B2op/a/NPOISOVID AABT3 Cb2 8 b20p/a/NPOISOVI) SBABO 8 .1
AAATL_C51 3 122p/2/NPO/50V/) AABT4 C65 8 b20p/a/NPOISOVI) -CSB2 5 5
AAAIS C50 3§ 122p/4/NPO/50V/) AABI5 Ci A 2D/AINPOI50V/ ~CSBO 4 a
1 1 “SCASA 2
AL
N 7/8PaRIa
RN
cs3 22p/4INPOISOV/ c67 22p/4INPO/SOV/ MODT Bl g ——
288 SUE Cs2 3 H2p/a/NPOISOVI 288 Uk Co6 3 F2op/a/NPOT5OVI MODT B0 g 5
289 eeaoh Cs5 3 H2op/a/NPOISOVI o8S each Coo 3 H2op/a/NPOISOVI -CSB 4 3
8 Csa 3 H5p/a/NPOISOVI 8 Cos 3 F2op/a/NPOISOVI CSA 2 1
C57 22p/AINPO/50V/Y 71— pa/NPOISOVI N 7/8PaRIa
C56 22p/AINPO50V/Y 70— 2p/a/NPOISOVI RN
1 1 -SRASA 8 Cog
“SWEB & 5
MAAB13 4 3
-SCASE 2
T7/8PARIA
-csA2 8 o7
“CSAQ & 5
“SWEA 4 3
MODT A0 1
SBAA[0:2) : MODT _BJ0.1] N 7/8PaRIa
SBAAD:2] 589 =ODTBO.L oy S MODT BI0.1] 589 o
MODT AL g —qg
-CSA0:3 : SBAB[0:2 MAAALZ a 5
“CSA03] 58,9 SBAB[0:2] 589 -CSA3 4 a
~CSBL 2
CKEA0:1] (CKEAD] 589 -CSB[0:3 (csB08) 589 T7/8PARIA
ALl S MAAAD.15] 5,89 e SKEBIOAL ¢ ckEBI0) 589
DL At S MODT_A[0.1] 589 —RRBOEl s \arB(0.15] 5,80
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W3A
T 25 HT_RXCADOP PART 1 OF g HI-TxcADoe D24 T — o Bl (10 CADIN_L[0.15] 4
[0 CADOUT T aa | HT_RXCADON HT_TXCADON |-D23 o CADINTIT L0 CADIN H[0.15
L0 CADOUT L1 vas | HT-RXCAD1P HT_TXCAD1P -F°C [0 CADIN L1 —SD 10 CADIN H0.15] 4
[0 CADOUT FiZ o] HT_RXCADIN HT_TXCADIN |-E23 o CADIN T
[0 CADOUT 5 2o HT_RXCAD2P HT_TXCAD2P [-E24 O CADIN TS
[0 CADOUT T3 2a HT_RXCAD2N HT_TXCAD2N |-E25 O CADINTS
o (e e ] - et
- cAnoT o HT_RxcaDaP w HT_TXCADap |-H23 e LOCADOUT L0181 g cADOUT L[0.15] 4
[0 CADOUT H5— paa | HT_RXCADAN N HT_TXCADA4N O CADINTIE Lo.cADoUT HoS
[0 CADOUT 5 22| HT_RXCADSP = HT_TXCADSP |~125 O CADINTE L0_CADOUT_H[0.15] 4
[0 CADOUT Hi5— ai| HT_RXCADSN HT_TXCADSN |-I24 o CADINTiE
[0 CADOUT 6 au| HT_RXCAD6P ) HT_TXCADGP [-K24 T CADIN TS
[0 CADOUT Tir—aa| HT_RXCADGN o HT_TXCADGN |23 O CADIN T
[0 CADOUT 17 a2 HT RXCAD7P O HT_TxCAD7P [-K23 O CADIN T
HT_RXCAD7N HT_TXCAD7N
T ocze] Hr_rxcapse E HT_TxCADsP |-E2L e
L0 CADOUT Ho asan| HT-RXCADSN HT_TxCADSN |-92L o CADIN T
[0 CADOUT [0 ab2o— HT_RXCADOP @) HT_TxCAD9P |-G O CADIN T
[0 CADOUT T aa2a— HT_RXCADON a HT_TXCADON 21 O CADIN T
[0 CADOUT L10 anze | HT-RXCAD10P HT_TxCAD10P 120 0 CADINTI0
[0 CADOUT Tl 2| HT RXCADION (/) HT_TXCADION |-121 O CADIN Tt
[0 CADOUT Lii vaa | HT_RXCADLIP  —> HT_TXCAD11P |18 o CADIN AT
[0 CADOUT 117 | HT_RXCAD1IN HT_TXCADLIN |1 O CADIN i3
[0 CABOUT 115 w2y Hirxcapize < HT_TXCADI12P j--19 O CADINT
[0 CADOUT Tiig G20 HT RXCADI2N (P HT_TXCADI2N -2 O CADIN T3
[0 CABOUT 113 o | FT-RXCADISP = HT_TXCAD13P |-MLS 0 CADIN TS
[0 CADOUT Fitd 122 HT_RXCAD13N HT_TXCADI3N |18 O CADIN s
[0 CADOUT 14 o | HT-RXCADLP (s HT_TXCAD14P |12 T CADIN T
[0 CADOUT 115 2o HT_RXCADL4N HT_TXCADL4N |-E21 O CADINTITE
[0 CADOUT 15 oo HT RxcAD1sP LU HT_TXCAD15P |-P1E& O CADINTIE
HT_RXCADISN HT_TXCAD15N
4 LO_CLKOUT_HO S T2 Hr_RxCLKOP > HT_TxCLKop |-H24 e LO_CLKIN_HO 4
4 LO_CLKOUT_LO L0 CLKOUT H1 apaa | HT-RXCLKON I HT_TXCLKON "2 0 CLKIN HI LO_CLKIN_LO 4
4 LO_CLKOLJT_Hl< ’c Ci OUT L1 app HT_RXCLK1P HT_TXCLK1P 120 ’3 C’ 1 <LO_CLKIN_Hl 4
4 LO_CLKOUT L1 L0 cL L HT_RXCLKIN HT TXCLKIN L0 CLKIN_L LO_CLKIN L1 4
4 LO_CTLOUT_HO O CHrour o224 vr_RxcTLOP HT_TXCTLOP {324 L LO_CTLIN_HO 4
4 LO_CTLOUT_LO = T 7OJ ;1 Ro1 HT_RXCTLON HT_TXCTLON P19 ’3 T = ;1 LO_CTLIN_LO 4
4 LO_CTLOUT_H1 ’c T 7OJ T RO HT_RXCTL1P HT_TXCTL1P RIS ’3 T ’ 1 LO_CTLIN_H1 4
4 Lo_CTLOUT L1 L0 CTLOUT L HT_RXCTLIN HT_TXCTLIN L0 CTLN L LOCTLIN_L1 4
HT_RXCALP. HT_TXCALP
R267 30U4IL H_RXCALP c2a iy pxcalr hr xcae fo24 HTTXCALP 266 301/4/1
HT_RXCALN HT_TXCALN
RS 780G CBGAB2BIAL 2N IONB1-065 780-20R]
< NB_FS
&
NB_FS/[12SP2-01A002-L1R_]25P2-01A002-L2R_12SP2-01A002-L3R_125P2-01A002-L4R]
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XA ROy XA RXP(0.15] 21 = A DRl ) Exe A TXP(0..15] 21

EXE 8 RXNID.19) D> EXP_A_RXN[0..15] 21 SR > EXP_A_TXN[0..15] 21
EXP A RXCO D4 ‘Agl;x RXOP GFX_Tx0P A% P_A TXPO.
EXP AR | C 5
ooy L4 GFX_RXON PART 2 OF 6 Grx_Txon |85 L
=P A TR GFX_RX1P GFX_TX1P =
= ﬁ :ia "37 GFX_RXIN GFX_TXIN ff“ - 2 ip
EXP A RX 24 GrX RX2P GRX_TX2P |5 TN
EXP A RXP CL4 GFXRx2N GFX_TxaN |52 RS
B A RY ES{ GFXRX3P GFX_Txa3p -2 s
B A RYP GFX_RX3N GFX_TX3N
= ﬁ ;i (‘:: GFX_RX4P GFX_TX4P Z f: T;Pf
3 =) GFX_RX4N GFX_TX4N
EXP A RXP | - P_A TXP
EXPARY E: GFX_RX5P GFX_TX5P E‘; AT
B AR 164 GEXRXSN GFX_Tx5N |-E3 ATk
EXP A RY 154 GFX Rx6P GFX_Tx6P f-ET AT
SN 15 GEXRXGN GFX_TX6N |-E2 AT
EXF AR 1 GFX Rx7P GRX_Tx7P 5 AT
EXP A RXP LB GEXRXTN < GRX_TX7N 2 LTp
B ARy Lo Grx Rxep o GFX_Txap [ AT
B A RYP GFX_RX8N GFX_TX8N = =
Do bs ME 4 GFX_RxoP [0) GFX_Txop [-12 e
EXP A RXP10 pg | CFX_RXON GRX_TxoN [=IT- 5 A TXPI0
P A RO GFX_RX10P GFX_TX10P N
E R M LL K
B A Rl GEX_RXION =L GFX_Tx10N -G SR
EXP A RXNIL o | GFX_RX11P = GRX_Tx11P KL e
B AR ] GEX RXIIN w GFX_TX1IN |2 e
EXP A RXNIZ pa ] GFX_RX12P = GFX_TX12P |4 AT
EXP A RXPLT o GPXRXI2N O GFX_TX12N |3 FATXP
XA RN oo GFX_RX13P GFX_TX13p |- AT
EXP A RXPL ] GFX_RXI3N o GFX_TX13N =% P A TXP
EXP A RXNIA —oa] GFX_RX14P GFX_Tx14p (N2 e
EXP A RXPIs oa] GFX_RX14N GFX_TX14N -E1 B A TXP15
= . GFX_RX15P GFX_TX15P
EXP A RXNI5 T3 7 — b P A TXN15
GFX_RX15N GFX_TX15N
GPP_TXOP CCl127 0.1U/4/X5R/10V/K PLACE CAP CLOSE
21 PCIEL_IP AE3 § Gpp_RXOP GPP_Tx0P JFACL —BFC TAOF Lilal o PCIEL_OP 21
21 PCIEL_IN AD4. GPP_RXON GPPTXON GPP_TXON_CC128 0.1U/4/X5R/10V/IK PCIEL ON 21 TO CONNECTOR
*BE2 4 Gpp RX1P GPP_TX1P |HAB4x
%AD3 4 Gpp RXIN GPP_TXIN FAB3x
>@ADL GPP_RX2P GPP_TX2P _AALX
<AD2 ¥ Cpp RX2N PCIE IIF GPP cpp xon [-AALX
%54 Gpp_RX3P GPP_TX3P |
W64 Gpp Rx3N GPP_TX3N |R2—x
US4 Gpp RX4P GPP_TX4P |4—x
g | SPP-RXAN GPPTXINI VA GPP IXSP CCL35 ,, OIUMIXSRIOVIK
35 MR 17 | GPP-RXSP GPP_TX5P GPP_TX5N CC137 0.1U/4IX5R/AOVIK gML—OP 35
35 ML_IN GPP_RX5N GPP_TX5N j2———=—— 2R =Sl g ML_ON 35
17 mon a2 el oo o vor fa0s AT Gl DO s e
17 A_RXON A RX1P SB_RXON SB_TXON o ATXIP C G 0 TUaIXBRIIOVIK —Q A-TXON 17
17 A_RX1P SR ABTY SB RX1P SB_TX1P [-AEG AN GG o TaRIOvIK— A_TXIP 17
17 A_RXIN A RX2P AAS SB_RXIN SB_TXIN 'ABS. A TX2P C = 42 F - U/A/X5RILOVIK A_TXIN 17
17 ARX2P e ARS SBTRX2P PCIE IIF SB sB_Txop |-ABS o AT o0 A TX2P 17
17 A_RX2N SB_RX2N SB_TX2N < ) ATTX2N 17
A RX3P ws | SB- - ADS A TX3P C__Cla4 U/4IXBRILOVIK
17 A_RX3P A RX3N ve | SB_Rx3P SB_TX3P J= =2 A TGN G G 0 TUa/xERIIOVIK < A-TX3P 17
17 ARX3N SB_RX3N SB_TX3N clds g 0. ATTX3N 17 ng vDDPCIE
PCE_CALRP(PCE_BCALRP) |-4C8 £20 204
PCE_CALRN(PCE_BCALRN)
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L22

NB_VDDPCIE O—55—

OIGSET/X PLLVDD
C141

1U/6/YSVI10VIZ

—

VCC30 SL3 Oisf'”)( AVDDNB
124 Q/6SHT/X__PLLVDD18
veeis o sacas
1U/6/Y5V/10V/Z
BC143
SBC35 1U/6/Y5V/10VIZ =
10U/BIY5VILON/Z
veets oL20 O/6SHT/X__AVDDDI
sL2 O/6SHT/X__VDDALSHTPLL
veeis o Bc139
1U/6/Y5VI10V/Z
SBC36
I 1UBIYSVIL0VIZ
131 0/6SHT/X _VDDA18PCIEPLL sL1 0/6SHTIX _AVDDQ 3C
Vees o- vees o E12 A2 XDO+ TXDO+ R242 110/4/1/X_TXDO-
AVDD1(NC) TXOUT_LOP(NC) TXDO+ 24
E12 PART 3 OF 6 B2 XDO- TXDL+ R243 T10/4/1/X TXD1-
AVDD2(NC) TXOUT_LON(NC) TXDO- 24 -
SBC28 SBC29 F14 A1 XD1+ TXD2+ R244 T10/4/1/X TXD2
AVDDDI(NC) TXOUT_L1P(NC) - TXD1+ 24
1U/6/YSV/10VIZ 1U/6/Y5V/10V/Z F B21 XD on 2
H15 | AVSSDINC) TXOUT_LIN(NC) F=o0 XD2+ : TXC+ R245 110/4/1/X TXC-
. AVDDQ(NC) TXOUT_L2P(NC) |-B28 Do TXD2+ 24
- L I————H14] AvssQ(ne) TXOUT_L2N(DBG_GPIO0) TXD2- 24
£ = TXOUT_L3P(NC) A2
23 CR ElZ{ ¢ proFT_cPios) g TXOUT_L3N(DBG_GPIO2) fB12-x
23 Y G Y(DFT_GPIO2)
23 COMP_B: E15 4 COMP_Pb(DFT_GPIO4) @) TXOUT_UOP(NC) fBLE-x
TXOUT_UON(NC) fA28x
23 DAC_RED - G184 RED(DFT_GPIOO) E TXOUT_U1P(PCIE_RESET_GPIO3) f-ALLx
-II—E};— REDb(NC) TXOUT_UIN(PCIE_RESET_GPI02) j-B1Lx
23 DAC_GREENKK: | GREEN(DFT_GPIO1) E TXOUT_U2P(NC) 220
i|—————E183 GREENB(NC) TXOUT_U2N(NC) 2L
23 DAC_BLUELS: E19 3 5| UE(DFT_GPIO3) Q | ™x0UT_usP(PCIE_RESET_GPIOS) f-R18x
i————F194 Bl UEb(NC) TXOUT_U3N(NC) 212
- | B16  TXC*t
'?AZIETOHTNZi.Zgé’:éED f;ﬁ,l, .23 DAC_HSYNC gﬁg Cgmg A1l Y pAC_HSYNC(PWM_GPIO4) TXCLK_LP(DBG_GPIO1) K(g* TXC+ 24
123 DAC_VSYNC SoCDATA DAC_VSYNC(PWM_GPIO6) TXCLK_LN(DBG_GPIO3) J-ALe——25———35 7xC- 24
23 DDCDATA E8 § DAC_SDA(PCE_TCALRN) TXCLK_UP(PCIE_RESET_GPIO4) 216 vcels
23 DDCCLK DDCCLK E8 = . - 2 X | D175
DAC_SCL(PCE_RCALRN) TXCLK_UN(PCIE_RESET_GPIO1) R158 06X
vecis
|—R132 541 61 | o peerewm opion N + L34 0/6SHTIX
vees PLLVDD VDDLTP18(NC) A1 VDDLTP1S |
PLLVDDIE D1a | PHHYPEMO) s VSSLTP18(NC) 132 0/6SHTIX
(NC) VDDLT18 heviz -—
I————8123 b vsS(NC) x|= VDDLT18_1(NC) |A15
R235 VDDAI8HTPLL H1 2> VDDLT18_2(NC) VDDLT33 12304DS/SOT23/[10IF1-112304-11R_10F1-858503-01R_10IF1-65340§
VDDAI8HTPLL 7 VDDLT33_1(NC) -A-u—l
1K/4 o B14 L33 0/6SHTIX
VDDA18PCIEPLL o1 VDDLT33_2(NC)
:NB RST C 533?135855&% :|I vssLTL(vSS) 514
617 -CPURST 3 ) e~ VastTa(vas) f01s BC147 = BC732 BC145= BC146
NB_RST C JE— Vearrived Feis 1U/6IYBVILOV/ZIX 0.1U/4//5VI16VI
A0 VSSIcy 0.1UJ4/Y5V/16ViZIX 1UIBIYSVIL0VIZ
MMBT2222A/S0T23/600mMA/40  NB_ VDDPCIE 1832 NB_PWROK T STOR TR C POWERGOOD VSSLT4(VSS)
o — C20
S £10d LoTsTorh = VssLTs(vss) |-E240 1 ks
Sy R269 Bg2 51a11/x 17 ALLOW_LDTSTOP <K ALLOW_LDTSTOP o VssLTe(vsS) jE20 1 1
28 -NB_RST D)— TS5 Ann—SSZR o VSSLT7(VSS) N N
16 NBHT_REFCLKP ;( cos i ceroike 1 S12304DS/SOT23/[10IF1-112304-11R_10IF1-858503-01R_10IF1-653406-01R}/X
R2T0 R 16 NBHT_REFCLKN HT_REFCLKN B
100/412/% 16 OSC_14M_NB ) ELL Rercik_pioscinoscing ;2
REFCLK_N(PWM_GPIO3) LVDS_DIGON(PCE_TCALRP) |-E2—x
— o ) LVDS_BLON(PCE_RCALRP) f-EL=x
- Roge 16 NBSRC CLKP ; T2 6rx_ReFcLKP o) LVDS_ENA_BL(PWM_GPI02) |-812x
e 16 NBSRC_CLKN GFX_REFCLKN e
TP14! o
vCcCci8 TF‘lA% ﬁ GPP_REFCLKP
= GPP_REFCLKN
16 SBLINK_CLKP; 41 GPPSB_REFCLKP(SB_REFCLKP)
16 SBLINK_CLKN GPPSB_REFCLKN(SB_REFCLKN)
12C_DATA A9
24 12C_DATA 12C_DATA
24 12C_CLK ; 12¢ ClLk B9 ¥ 5c cLk MIS. TMDS_HPD(NC) 22— TMDS HPD . SPTMDS_HPD 24
>—B8 4 ppC_DATA/AUXOP(NC) HPD(NC) fR1I0—n—1—o
A8 ppC_CLK/AUXON(NC) :
vees *<—BZY AUXIP(NC) TVCLKIN(PWM_GPIOS) R12—-SUS STAT -SUS_STAT 14,18
6,17 -LDT_STOP ) X—AZH AUXIN(NC) 0/4 R277
-------- THERMALDIODE_P -AES—M/—%NBJHERMMODEP 29
g MMBT2222A1SOT23/600mA/40 Ra6s 8.2Ki4 STRP DATA STRP_DATA THERMALDIODE N o R2r8 NE_THERMDIODEN 29
S
8 G rsvD TESTMODE Teo L
14 RS740_DFT_GPIO1 }p————C8 ¥ AUX_CAL(NC) R279
1.8K/4

vces

R273
R274

39.2K/4/1 12C_DATA
39.2K/4/1 12C _CLK

RS780G/FCBGA528/A12/[10HB1-06S780-20R]
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usD

i:: EEEEEE 3 EEEEEE’EE’E%E%E’E

PAR 4 OF 6

MEM_AO(NC)
MEM_AL(NC)
MEM_A2(NC)
MEM_A3(NC)
MEM_A4(NC)
MEM_A5(NC)
MEM_AB(NC)
MEM_A7(NC)
MEM_A8(NC)
MEM_A9(NC) LL
MEM_A10(NC) \
MEM_A11(NC) ===
MEM_A12(NC)
MEM_A13(NC) O

MEM_BAO(NC) OO
MEM_BAL(NC)

MEM_DQO/DVO_VSYNC(NC)
MEM_DQL/DVO_HSYNC(NC)
MEM_DQ2/DVO_DE(NC)
MEM_DQ3/DVO_DO(NC)
MEM_DQ4(NC)
MEM_DQ5/DVO_D1(NC)
MEM_DQ6/DVO_D2(NC)
MEM_DQ8/DVO_D3(NC)
MEM_DQ9/DVO_D5(NC)
MEM_DQ10/DVO_D6(NC)
MEM_DQ11/DVO_D7(NC)
MEM_DQ12(NC)
MEM_DQ13/DVO_D9(NC)
MEM_DQ14/DVO_D10(NC)
MEM_DQ15/DVO_D11(NC)

MEM_BA2(NC) = MEM_DQSOP/DVO_IDCKP(NC)

MEM_RASb(NC=
MEM_CASb(NC) _ |
MEM_WEb(NC) O
MEM_CSh(NC) 0Q
MEM_CKE(NC) ()
MEM_ODT(NC)

MEM_CKP(NC)
MEM_CKN(NC)

MEM_COMPP(NC)
MEM_COMPN(NC)

MEM_DQSON/DVO_IDCKN(NC)

MEM_DQS1P(NC)
MEM_DQSIN(NC)

MEM_DMO(NC)
MEM_DM1/DVO_D8(NC)

IOPLLVDD18(NC)
IOPLLVDD(NC)

IOPLLVSS(NC)

MEM_VREF(NC)

EF BREF BRRBRRRDREREREE

AE23

vccis NB_VDDI

AE24

-

‘—M—E
I

=8 ‘\‘

3

BC60
0.1u/4/Y5'

BC61
0.1u/4
VI16VIZ

M‘—"ﬂ——‘

RS740/RX780/RS780 STRAPS

Note: for RS780, change R232 to 150R as AUX_CAL,
place close to pin C8

13 RS740_DFT_GPIO1 ), R272 15014 M*

CIE " Note: for RX780, R217 (RX780_DFT_GPIO1) to 3K accordingly
13,18 -SUS_STAT »22 S>-A RST 17,2528
CD4148WP/1206/300mA/X
5V/16V/Z

R276 3K/4

vees
13,23 DAC_VSYNC (- Resz 10K/4/X I

Note: for RX780, change following
pull-down resistor to 3K accordingly

R912 (RX780_DFT_GPIO5)

Note: for RX780, change following
pull-down resistor to 3K accordingly

R913 (RX780_DFT_GPIO4
R218 (RX780_DFT_GPIO3
R911 (RX780_DFT_GPIO2

13,23 DAC_HSYNC < R286 10K/4IX I
R285 3K/4 vees

Note: for RX780, change following
pull-down resistor to 3K accordingly

R219 (RX780_DFT_GPIO0)

RS740/RX780/RS780: LOAD_EEPROM_STRAPS

elects LCoading o rom
1 : Bypass the loading of EEPROM straps and use Hardware Default Values
0 : 12C Master can load strap values from EEPROM if connected, or use
default values if not connected

RS740: pin DFT_GPI101

in DFT_GPIOl

RS780: pin SUS_STAT#

RS740/RX780/RS780: STRAP_DEBUG_BUS_GPIO_ENABLE

Enables the Test Debug Bus using GPI0 and/or memory 10
1 : Disable (RS740/RS780); Enable (RX780)

0 : Enable (RS740/RS780); Disable(RX780)

DFT_GP105

RS740: STRAP_PCIE_SB/GPP_CFG[2:0] (Pins: RS740_DFT_GPIO[4:2])
ese pin straps are useﬂ to con||gure ptl E Gpp H -

111: register defined (register default to Config E) defaglt

110: 4-0-0-0-0 Config A

101: 4-4-0-0-0 Config B

100: 4-2-2-0-0

011: 4-2-1-1-0

010: 4-1-1-1-1 Config E

others: register defined (default to Config E)

RS780: STRAP_PCIE_GPP_CFG[2:0]

RX780: STRAP_PCIE_GPP_CFG[2:0] (Pins: RX780_DFT_GPIO[4:2]) (configure thru register setting)

TII: 1-1-1-1-1-1 MWode L default | T-1-1-1-1-1 _ Wode L default |

110: 1-1-1-1-1-1 Mode L 1-1-1-1-1-1 Mode L

101: 2-0-2-0-2-0 Mode C2 2-0-2-0-2-0 Mode C2

100: 2-0-2-0-1-1  Mode K 2-0-2-0-1-1 Mode K

011: 2-0-1-1-1-1 Mode E 2-0-1-1-1-1 Mode E

010: 1-1-1-1-1-1 Mode L 1-1-1-1-1-1 Mode L

001: 4-0-0-0-1-1 Mode C 4-0-0-0-1-1 Mode C

000: 4-0-0-0-2-0 Mode B 4-0-0-0-2-0 Mode B

RS740/RX780/RS780: SIDE-PORT MEMORY ENABLE

EnaBles Slae port memory
1. Disable (RS740/RS780)
0 : Enable (RS740/RS780)

RS740: pin DFT_GPIOO
RS780: pin HSYNC
RX780: Not Appicable

RX780/RS780: STRAP_DEBUG_BUS_PCIE_ENABLE

Enables Test debug bus
using PCIE bus
1. Disable (can be enabled
thru nbcfg register)
0 : Enable
RX780: pin DFT_GP100
RS780: configurable thru register
setting only
RS740: Not supported

GIGABYTE
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2
RS740/RX780/RS780 POWER DIFFERENCE TABLE

[~ PIN NAME

PIN NAME

RS740 RX780 RS780 RS740 RX780 RS780
VDDHT NC TV 1V TOPLLVDD 12V NC TV
NN 4 R EEEEEELERE E il VDDHTRX NC TV TV AVDD By NC 733V
qgAaquygy of o b R R e e : : g §
T e— 2o INR LN RS ANTSBE N Ba S VDDHTTX 12V 1oV WY AVDDDI 18V NC 18V
UF | 5560606060600 LLLLLLLL nfnfrininininininpninE R R R R R R R
2EEEEEE G000000000000060000660600 VDDAI8PCIE NC 18V 18V AVDDQ 18V NC 18V
FRBRD R e E EE EEEEEE
2883333 DRRDDDDDRDDDDRBDDDDRDDAD VDD18 T8V 18V 18V PLLVDD EwY NC TV
zzz>>>> >>3>3>3333>3>3>3>3>3>3>3>3>3>3>3>3>>>>
© VDD18_MEM NC NC 18V PLLVDD18 18V NC 18V
©
S
VDDPCIE 12V TV 1AV VDDALBPCIEPLL 12V 18V 18V
E ANNOYD
< VDDC 12V v v VDDATBHTPLL 18V 18V 18V
o
VDD_MEM 18V NC +1.8V(DDR2) | VDDLTP18 18V NC 18V
ANoTworeo o oY 22523RIRIRER +1.5V(DDR3)
EEEPEEPPEPPEEEEEREEEEEEEEEREEEE
IIIIIIITIIIIITLIIIIIIIIIIIIICL VDD33 +3.3V NC +3.3V VDDLT18 +1.8V NC +1.8V
FEEEESSSS3ILLLLLR553255558 danuanndaRARananaganans
DADNNDDNDDNDDNDNDNNDNDNNDNNDND NDNDNDNDDNDNNDDNDNDDNDNDND D IOPLLVDD18 +1.8V NC +1.8V VDDLT33 +3.3V NC NC
S>>3333>3>3>3>3>3>33>3>3>3>3>3>3>3>3>3>3>3>3>>> >>3>3>3>3>3>3>33>3>3>3>3>3>3>3>3>3>3>>>>>
4989999093 99999999999 93954 'S780G/FCBGA528/AL2/[10HB1-065 780- 20R]
. RREEERE PARRENE SRR PRSI 2 pu
— - — - —
Please use 1mm pad size,
place all ELT test pads
on bottom side only
I
I
NB_VDDHT UsE NB_VDDPCIE
11v 1 A6 11v
VDDHT 1 VDDPCIE_1
SO N O O == = FICTCTR = = e ) D D D O O O O
BC30 BC35 BC73 SBC19 * SBC14 M16 xgg:?i xgggg:g—i D6 SBC27 SBC6 ™ SBC15 * BC8S BC69 BC54 BC83 BC43 BC94 = SBC5
] ovmevnuz Rig] yoDHT S vooPcie s |8 | ] 1 wiegviovz TOVBNSVOVIE
0.1UAIVEV/L6VIZ T16 | VDTS UbDPCES I G 0.1WANEVILoVIZ O 1WANSVITOVIZ 0.1U/AIEVI16V.
= - =4 m 0.1U/4/Y5V/16VIZ 0.1U/4/Y5V/16V/Z =
FB2 /6SHTIX,, VDDHTRX 11v w18 | oonrry 1 oECiE-S e 0.1u/4IY5V/16VIZIX 0.1U/4/Y5V/16V/Z 10U/BIY5VILOVIZ
l l G184 VDDHTRX 2 vopPCIE 10 |2
BC31 BC68 BC8Y BC71 BCT0 21 | VDPHTRX S VDDPCIE 11479
10U/BIYSVILOVIZ D22 || VOPHTRX 4 VDDPCIE 12 I g
LWaIYSYIeVIZ D224 VDDHTRX 5 VDDPCIE 13 [-B2
vee_sg Tu/AIY5VIA6VIZ a2a | VPDHTRX_6 VDDPCIE 14 ¥ rg
- VDDHTRX_7 VDDPCIE_15 9
VDDPCIE_16
FB3 0/6SHTX VDQHTTX 12v T VooRGIE g frus NB_VCC
AC23 | VPPHTTX 2 K1 11v
BC32 SBC22 am22 | VEDHTTX 3 ypbe 1 faa
10U/8/Y5V/10V/Z AA21 . — 1U16
voq | VPOHTTX.S VDDC 3 ) SBCO ® SBC10 * SBC1l % SBC13 % SBCS8 % SBC7 % SBCA % SBC2
1UI6IY5VITOVIZIX TANVEVITOVIZ O 1UAIYSVIL6VIZ wig | VPPHTTX 6 vbDC 4 ks 10U/BIY5V/10VIZ
0.1U/4/Y5VIL6VIZ = Vig xgg:ﬂi—; nd xggg—g M12
0.1U/4/Y5V/16VIZ Yoo 8 w NVoreed NET) 0.1U/AINEVIT6VIZ O.1U/AINEVII6VIZ. TOUBNBVIHOVIZ
117 | Voo 10 Voo 0.1U/4/Y5V/16V/Z 0.1U/4/Y5V/16V/Z
R1z | VODHTTX 10 ; Nerad IV 0.1U/4/Y5V/16VIZ 0.1U/4/Y5V/16VIZ =
veels ;}7 VDDHTTX_12 (@) VDDC_10 m;
VDDHTTX_13 a vopc_11 |2 ' ' '
VDDC_12
P .
FB4 /BSHTIX, VDDA18PCJE 110\ oparseoe 1 vooc 15 fB11 l l l l
VDDA18PCIE_2 VDDC_14
22uIEIX5R/6.BS‘\:l?hi 30 vooaiercie=s voDe_15 (574 Bees Bess secie giﬁ%vsvuev/z
M104 VDDA18PCIE 4 vopc_16 |-R12
W9 VDDA18PCIE_5 VDDC_17 111
VDDA18PCIE_6 VDDC_18
) T10 | UPDALSPCIE 7 NAESEEY iy OIIUMNSWIS\{EAIYSVIIESVIZ
R10 | VDDALSPCIE 8 VDDC_20 g7 ' 0.1U/4/Y5V/16VIZ
101 voDA18PCIE 9 vbpC_21 -4 veeis
-] VDDAL8PCIE_10 VDDC_22
2891 vopaisecie 11 AE10
A894 voDA18PCIE 12 vDD_MEMI(NC) A58
AD% voDA18PCIE 13 VDD_MEM2(NC) |54 l l l
VDDA18PCIE_14 VDD_MEMS3(NC)
vees TN Vet VB MENING) JaD10 SBC32 ® SBC33 = BC
VDD MEMB(NG) |-AB10 oJwarvsviieViz 10U/8/Y5V/10V/Z
E9 4 \/pDG18_1(vDD18 1)  VDD_MEM6(NC) fACLA LW/AVSVIRSVIZ
l — o2 vDDG18 2(VDD18 2) " ovees
VDD18_MEM1(NC) VDDG33_1(NC)
?S/%‘;stmv/z ADRIL Y \pD18”MEM2(NC) vope3as 2oy fHiz—T l l
= 5 BC53 SBC30
1U/6/Y5VIL0VIZ 0.1u/4/Y5V/16V/Z
vees

42
1U/6/Y5VI10V/IZ

-|||—|m»—<
o
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NB CLOCK INPUT TABLE

NB CLOCKS RS740 RX780 RS780
| HT_REFCLKP
‘ 66M SE(SE) 100M DIFF 100M DIFF
‘ vees HT_REFCLKN | NC 100M DIFF 100M DIFF
T CLK_VDD |
REFCLK_P
! R2457 g 0/6/SHT/X 14M SE (3.3V) 14M SE (1.8V) 14M SE (1.1V) 100M DIFE
— ‘ REFCLK_N NC NC vref
‘ BCB892 BC893 | BC894 | BC8Y95 | BCB9S | BC8Y7 | BCBI9S | BCBYY | BCIOO 100M DIFFE
| GFX_REFCLK* | 100M DIFF 100M DIFF 100M DIFF
| BC59 T 1u/6/v5v/11'wz %/ 0.1U/4/Y5V/16V/IZ %/ 0.1U/4/vT//16v/z %/ 0.1U/4/vT//16v/z 0.1U/4/Y5V/16V/iZ
10U/8/YSV/10V/Z 0.1U/4/YSV/16V/Z 0.1U/4/YSV/16V/Z 0.1U/4/YSV/16V/Z 0.1U/4/YSV/16V/Z ‘ GPP_REFCLK | NC 100M DIFF 100M DIFF(OUT)
‘ ’ ’ ° ’ ’ ’ ’ GPPSB_REFCLN 100M DIFF 100M DIFF 100M DIFF
= - |

- - - — - — - /= = - * the GFX_REFCLK input is required for all cases
1- PLACE ALL THE SERIES TERMINATION

o] RESISTORS AS CLOSE TO U800 AS
?\ POSSIBLE

2- ROUTE ALL SRCCLKTx AND SRCCLKCx
AS DIFFERENT PAIR RULE

3- PUT DECOUPLING CAPS CLOSE TO U800 Place R800/801 less than 500 mils away from U800
POWER PIN R851 less than 100 mils away from R800/801
route CPU clock as 100ohm differential pair

U185A
R2450 261/41X
oo coucor s |G R e Sesuenon ¢
GNDA CPUKGOC_LPRS CPUCLKO_L 6
CPUKGIT_LPRS 46—
VDDREF CPUKG1C_LPRS J45—X
GNDREF
ATIGOT_LPRS 38—
vees VDDSATA ATIGOC_LPRS [~ \BGEX1 CLKP RR2456 g O/4/SHTIX
Cco2 GNDSATA ATIGIT LPRS I NBGFXL CLKIN RR2459 e O/4/SHT/X NBSRC_CLKP 13
OL/BIVEVILOVIZ 4 ATIGLC LPRs |- — s e e — e T NBSRC_CLKN 13
LUENEVROVIZ 2 vopag ATIG2T_LPRS |32 TG SCIKCRaigo S — /1 S e SRCCLK_3GIO_A 21
il N ETIovVZ GND48 ATIG2C_LPRS a— -SRCCLK_3GIO_A 21
- - (a0
48 ATIG3T_LPRS
48 voocru ATIG3C_LPRS 22—
GNDCPU
" SB_SRCOT_LPRS 21—
CLK_VDD O 364 VDDHTT SB_SRCOC_LPRS 28—
GNDHTT SB_SRCIT_LPRS F23—X
Parallel Resonance 2 SB_SRCIC_LPRS 22—
VDDATIG
Crystal " SRCOT_LPRS 21—
16 | VPDSRCL SRCOC_LPRS [0 Gpp CLKOP R R2476 g O/4/SHTIX
5 | VDDSRC2 SRCIT_LPRS I=5—GPp CLKON R__R2478 e 0/4/SHTIX PCIEL_CLK 21
VDDSB_SRC SRCIC_LPRS |18 RN 150 S — S QPCIEL CLK 21
“ 28 SRC2T_LPRS 14 = R 481 -G 0/4/SHT/X SRCCLK_LAN 35
Il GNDATIG1 SRC2C_LPRS STRE R -— 2o “SRCCLK_LAN 35
[ 33 13 468 ooy O/4/SHT/X BSRC CLKP 17
c1750 GNDATIG2 SRO3T_LPRS I ) SBSRC CLKN R_R2470 g O/4/SHT/X SBSRE. O
SRC3C_LPRS NBSLINK CLKP RR2465 /5Ty SBSRC_CLKN 17
10 9 pr—
17| GNDSRCL SRCAT_LPRS NBSLINK CLKN RR2467 S —(2/SHT/x SBLINK_CLKP 13
s NBSLI -
X7 1 cnosrez SRCAC_LPRS T -— SBLINK CLKN 13
[z _CikT0o
14.318M/: US/40/D 1M/4/X] GNDSB_SRC gsggg-tggg §  CLKTL
I watch dog -- !
X1 SRC6T/SATAT_LPRS
RESTORE# RESET ‘\\’——1(:1751 X2 SRC6CISATAC_LPRS J-40—X
NBHTREF_CLKP R
30,32 RESET ;g:gg EI;LS/?T/X RESTORE#  HTTOT/66M_LPRS §~2)—NBHTREF CLKN.R Eg:g? — gﬁg: ;i NBHT_REFCLKP 13
80,1831 SMBCLK C3 - a HTTOC/66M_LPRS — NBHT_REFCLKN 13
631 SMBCLK
19,18, il LOCK R
89,1831 SVBDATA 54 smBDAT 4gMHz_o | 2—SI0-SLOCK R2492 N334 g LPCag 28
R2494 1K/4 48MHz_1 Py A2 UsB48M 18
CLK_VDD O—9 AN 51d) ppy
REFO/SEL_HTT66 R3211 R3214 L
OSC_14M_NB REF1/SEL_SATA 8.2K/4/X 8.2K/4IX
RS740 3.3V 33R serial R2497 R2498  R2499 R2500
REF2 = 1K/4/X 1KI4IX  1K/4IX 1KI4IX
RX780 1.8V 82.5R/130R “‘ CLK_VDD
ICS9LPRS477CKLF/MLF64/[10HL6-180477-30R] vees
RS780 1.1V 158R/90.9R nl LK 10 R1766 52K
Single-ended . . . _— = 28 CLK_TO
9 ) Clock chip has internal serial terminations CLK_VDD - K 1 R176T o
for differencial pairs, external resistors are 28 CLK_T1 -
13 05C_14M_NEK reserved for debug purpose.

90.9/4/11

CLK_VDD

REFO/SEL_HTT66 HTT CLOCK uiese
THERMAL GND
0 100.00 DIFFERENTIAL GNDES
1 66.66 SINGLE END = I——
ICS9LPRS477CKLF/MLF64/[10HL6-180477-30R]
REF1/SEL_SATA SRC6/SATA G I GA BY TE
[Title
0 100.00 DIFFERENTIAL SPREADING SRC CLOCK ICSOLPRS477
ize Document Number
1 100.00 NON-SPREADING DIFFERENTIAL SATA CLOCK Custlm' GA-MA78GM-S2H
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— o LZA
[ PLACE THESE PCIE AC COUPLING 18212835 PCIE RST- R284 33/41X SB700
w3 | caps cLosE To Us0o | 42528 A RSTéé R283 33/4 A RST# — _ pCICLKo A4 PCLKO 1 195 vces
‘T. . c218 /4IX5RI10VIK - Pattlof5 o PeicLK1 B — e Rigs 2;; Perotkr— LPcsa 28 PCLK2 R127
01U [AOVIK 3 | ¥ P1 L
—_ 3 Aton C218 3y OIUMXSRAOVK vp | POIE-TXO0 a iy el Risl i 222 poicikz el 22 RI26 an,
2 a €220 4\ 0.1UJAIXSRI1OVIK v2a | POIE-TXON o syt BRI R252 331 1394CLK s
— Coo1 3t U/AIX5RILOVIK — o 13 PCL VY 1394CLK
12 ARXIN St AXGRIIOVIK 22 PCIE_TXIN & “—PCICLKS/GPIOAL
12 A_RX2P Caaa MO TUIXGRAVK 22 PCIE_Tx2P vees
12 A_RX2N Coz6 MO TUAIXERT V24 PCIE_TX2N
12 A_RX3P 226 4, 01U A T23 3 boiE X3P
3 Atoon 2274 I OLUMIXERIAOVIK 22 | PEETan N _ bCIRSTH R165 33/4 -PPCIRST_y ppeiRsT 22,2536
I I 12 A_TXOP U22 ¥ 501 Rxop ] el > AD[0..31] 22,36
S.B HEATSINK 12 A_TXON 21 peiE_RXON py Apo 12 AD!
12 A_TXIP —U19 4 pCiE RX1P o AD1 L 2D
12 ATTXIN 19 X w 4 AD PCLK2 PCLK3
PCIE_RXIN = AD2 A5
12 A_TX2P, R20 T1
. PCIE_RX2P z AD3 A5
12 A_TX2N R21 4 bciE RX2ON @ ADa |3 o PULL WATCHDOG TIMER USE
12 A_TX3P R18 ¥ poiE RX3P 7] AD5 Ui A5 HIGH ONNB_PWRGD DEBUG
12 A_TXN —RI peiE_RXaN o ADG AD ENABLED STRAPS
AD7
o R 2050 AT & e 0 WATCHDOG TIMER ~ IGNORE
PCIE_VDDR O——REAL s~ 2K T24 § poiecalrn ] Apg |4 i PULL aaCHpoC T ISNORE
126 O/BSHTIX o AD10 AD. LOw _
vce_ss I P24 bciE_pvDD a AD1L ko D DISABLED STRAPS
AD
scots acats p25 | peie pyss _ et AD DEFAULT DEFAULT
1U/6/Y5V/10V/Z | 10U/8IN5V/10VIZ ﬁg}g U5 AD vces
Y7 AD
ﬁgig Wa AD 8.2K/4IX
T - AD18 2 ADLE
AD19 |8 —
AAB =
SB_HS/[125P2-030030-11R_12SP2-030030-12R_125P2-030030-13R_125P2-030030-14R] D20 va AD2L
AD22 |4 D
Y.
et WYYl AD24 3VDUAL
AD25 f-AB4 AD2S
N25 AAL AD26
16 SBSRC,CLKpg Noa | PCIE_RCLKP/NB_LNK_CLKP— AD26 I AD27
16 SBSRC_CLKN PCIE_RCLKN/NB_LNK_CLKN AD27 5 ADE
AD28
AC1 AD29 =
%K23 ¥\ DpISP_cLkp w AD29 |-ACL b
K22} NB DISP_CLKN Q SVDUAL
iy
<M24 }\g T _cLkp 4 -C_BEO 22,36
»M25 ENBTHT CLKN i -C_BEL 22,36 LPC CLKL
_HT_ [=
5 -C_BE2 2236
*<BIZ} cpy_HT_cLkp = -C_BE3 22,36 1
*MI18 } Cpy~HT CLKN 5 -FRAME 22.36 =
-DEVSEL 22,36
*<M23 R g T GEx_cLkP -IRDY 22,36 LPC_CLKO LPC_CLK1
%M22 % 51 77 GEX_CLKN -TRDY 22,36
PAR 22,36
w112 b cop ciop STOP 22.36 PULL ENABLEPCI CLKGEN
*-18% Gpp_CLKON -PERR 22,36 HIGH MEMBOOT  ENABLED
-SERR 22,36
%120 ¥ cpp_crkip REQO 22
%119 § CppCLKIN REQL 22 PULL DISABLE PCI CLKGEN
o« REQ2 22,36 LOW MEM BOOT DISABLED
*M12}Gpp ciLizp o REQ3#/GPIO70 REQ3 22
*<M20 % Gpp_cLk2N 2 REQ4#/GPIO71 -REQ4 22 DEFAULT DEFAULT
& GNTO# GNTO 22
%N22 % cpp_crkap w GNTL# QONT1 22
%B22. % Gpp_Crkan & GNT2# -GNT2 22,36
& GNT3#/GPIO72 e GNT3 22
_48M_66M_ -GNT4
118§ 75Mm_48m_66M_OSC M GNT4#/GPIO73 PAES GNT4 22
8 CLKRUN PCLCLKRUN 25 ATI Anthony recommand
R217 04 25M X1 121 =1 i
25M_X1
- [§)
L INTE#/GPIO33 ANTA 22
- INTF#/GPIO34 ANTB 22 R219, 014X
250 X2 INTG#/GPIO35 ANTC 22,36
TRPap—1 SWXE 020 8,5y o - L INTH#/GPIO36 AINTD 22
3VDUAL =
LpceLKo§-822— R L\ 2214 LPC CLKO w50 o 25 20mil 20mil
LPoOLK1 4-E22 R254 22/4 LPC_CLK1 - Q4. RTCVDD
RTC XI RTC XI A3 TADO
X1 2 LADO JSMWLADO 25,28 . R183 14
RTC XO = Lapy |-H28 AD7 LADL 2528
< o LAD2 122 A LAD2 2528 28 VBATé—V5AT 7 RE 0 T 1
RTC_XO Bal,, S} a ot -LFRAVIE LADS 2225 e BAT54C/SOT23/200mAZ= BC783 BC22
£ =] Phoo -LDRQO LD 25 20mil 0.1U/6/Y5V/25V/Z 1U/6/Y5V/10V/Z
LDRQO# ROt R76 2 -ORO 2% ok mi
LDRQI#GNTS#/GPIO68 PABE N0 KA —ovces 1 1
R169 8.2K/4 BMREQ#/REQS#/GPIO65 SERR - ovees
veels - SERIRQ 45— SERIRQ S oppirg 2528 CLR CMOS
—_RTCVDD
| x4 12 f‘;;ggﬁé?g;gp “PROCHOT CPU ALLOW_LDTSTP ca RTC_CLK b '
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) ACK- ACK-
PRL LPT14 LPT14 pc2
2.2KI411 180PI4INPO/SOVIIX
PRNL
AFD 1A LPT14
2238 ASFTDB: STB- ™Ms LPTL
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18 AZ_BIT_CLK S em_cik o3 2 LNE2-vREFOuD4 (51 Cs VREED
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27 SURR D SURR JD__ CR22 39.2K/4/1, ‘r -
= CBC11 4| 4 TuBIXSRIGAVIK UNEIN L 27
CBC12 44 TWBIXSRIE.3VIK vic2 27
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LINE2 VREFO
CRT5 8.2K/4
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31 VCORE_OV1 VCORE OV1 JIEEMO 1 A Z
25 DCDI-
25 Ril- PD[O. 7] 31 VCORE_OV2 YCORE OVZ o 5 8
25 CTS1- DTRL: Kpop.7) 25 VCORE OV3 .
25 DTR1- 31 VCORE_OV3
RTSL- - 8.2K/8P4R/6
25 RTSI1- STB- VCORE OV4
25 DSRI- o - L STB- 25 31 VCORE_OV4 RN26S
25 TXD1 Y ERR- AFD- 25 VCORE_OV5 GP50 1=
25 RXDL VCORE OVL S/t SIS INIT- i 31 VCORE_OVS GPO17 4
R2910 U6 __-OFF LAN Aok SLIN- 25 R 5 .
35 ISOLATEB ({——220ana 22 OFC AN ACK- 25 Tpg-F
| ﬁ‘ 8.2KIBP4R/6
Adoardddaaddodndusandd SLIN-
Ed EEEEERRE b E RN 12 | |
B R E AR5 8828008858 EEE : Bc880 : CPU Thermal Diode Differential Pair
. aaap3F22Pxr[zoacaaaaaiez50 Other Signal
2 321 prR2#IIPA gog = a EE) 80 O<wEp< BUSY BUSY 25 | 10PralNPOISOVI) |
RTS2#/JP5 E&E o= PE PE 25 | — "
VCORE OV2 S8& o = | 15mil
veco ‘5‘ DSR2#/[GP64] bz o xo SLCT SLCT 25 o vee | EMI 0801 | 1omil TMPIN3+
53 2 vee G 8 VCC/AVCC] o e 1oV L ! mi _
2 sourae o me s : B —T—C
FA 8 1
29 FAN|071> T FAN_TAC1 VIN2 VIN2 29 .
20 FANPWM 1 (—FANEWM 1 2 FAN_CTLL VINS/ATXPG PWOK 30,32 gfgg\gml\il’/iNz : Other signal +oMIl
29 FANIO_2) G 40| FAN_TAC2/GPS2 VING e VIN4 29 ——
29 FANPWM 24K- FAN_CTL2/GP51 VINS/VID7] (24— 2 e T
*%—42 FAN_TAC3/GP37 ViNG/[ViDe] 23— B2413 o B2KA o
29 FANPWM3 ) FANPWMS :4 FAN_CTL3/GP36 |T8712F/[|T8718F] VIN7/PCIRSTIN |122— VL I
Siouoe &S yra MEpfCies i v — A D R e
31 10_VID4 TMPINL 29 - =~ RS
for layout routin g i a \éIA?S/DGPM mgm% 119 = 5é}‘slfm KTMPINZ 829 Ve AN
Y 9 31 10_VID3 A7 \ip3/GP33 TMPIN3/[SO1] [ £ TMPIN3 29 N 7 N
- 31 10_VID2 481 Vio2/GP32 GNDA (HH—pre —TX : ? > GNDA 6 /
31 10_VID1 go VID1/GP31 RSMRST#/CIRRX/GP55 RO -RSMRST 1834 | pouicl \ \ Bosss Bosss }
81 10_VIDO <—yRpoT VIDO/GP30 PCIRST4#/SCRPRES#/GP10 0/6/SHTIX 885 / N 1U/6/YSVIAOVIZ & 1UIGIYSVIIOVIZ
B P R — MCLK 29 s Y
TURBOO 52 | VIDOS/GP27 MCLK/[GPS6] N 2.20/4IXTRIS0V/K . Power issue Power issue
GPO25 21 vIDO4/GP26 MDAT/[GP57] MDAT 29 ~_ _ o
30 GPO25 VIDO3/FAN_TAC4/GP25 KCLK/[GP60] KCLK 29 - = -7 0415 0445
ITE SPI MOS! %541 \IDO2/FAN_TACS/GP24 KDAT/[GP61] =) KDAT 29 ——————
GP23/[SI) v T 1
ITE SPI CLK —_ R2699, 224 _SPI CLK &g GPa1 R2417 8.2K/4 5vsB =
VCORE Oﬁ 57 GP22/[SCK] PWROK2/GP41 GP53 3> GP53 18 close to super i/o
VCORE OVA 51| vibow/Gp21 usc#
GPO17 5q | VIDO0/GP20 PSON#/GP42 < -ATX_PSON 30
ITE_SPI_MISO 80 | /IDO6/GP17 — P43 > CLK_TO 16
e P ca o0 ap1e/s02] 5 GNDD Jl-gi—“\‘
~BERST RESETCON#/CIRTX/GP15/[CE_NJ/[CSA:dual bios] @ PME#/GP54 [0 bsouT 18 = :
18,24 -IDERST PCIRST1#/SCRRST/GP14 a PWRON#GP44 —>- H H
poE RsT 53+ PWROKL/SCRFET#/GP13 R PSIN/GP45/SUSB# [0 > (-sLp_S3 183234 I H | MMBT2222A/S0T23/600mA/40
< 101 H
PCIRST2#/SCRIO/GP12 E 9 IRRX/GP46 BEEP- 30 S0T23
13 -NB_RST R2561 33/4/X PCIRST3#/SCRCLK/GP11 2 5 VBAT 00— KVBAT 17 Srevsvitoviz
veco——— 864 yce g 2 CcoPEN# F2—— ==
! Vocso R2425 VS opsvipvee 5 = e e 242 1006 5ysg | BC886 TURBOO
\ A RST. # - Q < 9 BC887 R2427
B A © [=3 o > =
14,17,25 -A PST§§ LRESET# Py & IRTX/GP47/CEB_N/JP7 for dual DB 9 1U/6/Y5VHOVIZ 8.2K/4/X
| 17 -LDRQO LDRQ# W o 2 s T O DSKCHG# < DSKCHG- 24 = - S>CLK_T1 16
1 ecass o 2.8 g.h.o sl
| 3.9NI4/XTRISOVIKIX Z3 $806% goggsy g shhsolE + BC8sY 0.047U/4/Y5VI16VIZ i H
i <o z = = o . H
A‘ gffg,e' issue ifrs CE09ZaCEEEgE 000808 47U/BIY5VIL0VIZ 3VDUAL i g MMBT2222A/SOT23/600mA/40
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vees L
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| S = S
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16 Lpcas PHI1*2/BK/2.54VAID =
L < DENSEL- 24 . . =
LOPIAINISOVIX I Power On Strapping Options
Symbol value Description
1 | Disabled.
JP1 | Flashsegl EN Flash I/F Address Segment 1 (FFF8_0000h~FFFF_FFFFh,
0 000E_0000h~000F FFFFh) is enabled
FLH_SO2 is selected as the Serial Flash I/F SO pin.
vees JP2 | SerFlh_SO_SEL _ _ ,
0 | FLH_SO1 is selected as the Serial Flash I/F SO pin.
‘7777;213;77;&;477777 [ Normal =~ =~ " " Wedia” =~ | u20
| DTR1- | . . . .
| i I "' vocs o—R2436 GP40 R2437 4 | -ITE_SPI CS 1 P Voo BC203 O.UAVSVILGVIZ |||, JP3 CHIP_SEL Chip selection in configuration.
| ON:EN SPI : | 8.2K/4 821X T TE SPI MISO P HOLDO The output buffers of PCIRST1#, PCIRST2#, PCIRST3#, PCIRST4# and
,,,,,,,,,,,,,,,, _ITESPIMISO 2| |z  -sPiHOLDO h -
et SO HOLD# 1 | PCIRSTS# are enhanced open-drain. It drives high about 10~20 ns when the
—RTSI: R2439 , \\ BBOMX_ oycc —BIOSWP_____ 3 fypy sck [o—TESPLCLK JP4 BUF_SEL signal transits from low to high, and then Hi-Z.
TXD1 _R2440 680M4IX w20 i 41y sl j‘MA“‘\‘TEBSIFSSMOS‘ 0 The output buffers are push-pull.
e 1 | The default value of EC Index 15h / 16h/ 17h is 00h
X25L8005M2C-15G/S vces
e N JP5 | FAN_CTL SEL 0 The default value of EC Index 15h / 16h / 17h is 40h
| | -SPI_HOLDO R29 1K/4 |
R2442 6804 DTR2- BIOS TTE_SPL MISO___R34 KA ! :
| | S TeRRTE Ras e P6 VID ISEL 1 | The threshold voltage of VID is 2.0 / 0.8V
| = )| -
- = low:The output buffers are push-pull. | ITE SPI MOSI__R39 1K/4 0 | The threshold voltage of VID is 0.8 / 0.4V
|
| Q__Reass 8.2K/4IX__ RTS2- 680/4 _ RTS2- |
| SPI-SOCKET/SO8/X ITE SPICS  R28 1K/4
| RTS2- ==LOW CPU FAN 50% = !
‘ ==HIGH 100% :
| vee | e
. TXD2 4 TXD2
| Q@ Roass 8.2K/4/X. 680/ ‘ ITE 8718 LPC 10
! high:VID 2.0v-0.8V Tow:VID 0.8V-0.4V | ize | Document Number
! | Custpm GA-MA78GM-S2H
L e e e o
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Hardware Monitor circuits

VCORE

DDR18V

vees +12v
R18
28 VREF <& 8.2K/4 R195 R198 R199
8.2K/4 8.2K/4 24.3K/411
R203 R205 R2253
10K/4/1 30.1K/4/1 30K/4/X VINO
FOR 8716 N/A 28 VINO VINL
28 TMPINI << 28 VINL VNG
28 VIN2 VNG
28 TMPIN3 < R2711 o NB_THERMDIODEP 13 28 VIN4 J
628 TMPINZ3] $ BCll 3 BCll4 3 BC113 BC115 R201
C1306 0.1U/6/Y5VI25V/Z/X | 0.1U/6/Y5VI25VIZIX | 0.1U/6IY5VI25VIZIX 8.2K/4
1 1 R206 | cioe0 ¥ 3.3N/4/XTRI50V/K
c113 c114 8.2K/4/X RS1 SRS2 3.3N/4/XTR/SOV/K 0.1U/4/Y5\//16VIZ
1U/6/YSVI10V/ 0.1U/6/Y5V/25V/Z 10K/1/6/S 10K/1/6/S
R2712 0/4 =
! NB_THERMDIODEN 13
R -
SYSTEM cPU =
Thermister Thernister
KB & MS
KB_MS
MSDATA 7 10
MSCLK 1% l_
1 FUSEVCC BC120
& Ms ? 0.1/4/Y5VI16VIZ
KBDATA 1 4
vce
+12v KBCLK %
SYSFAN_veC R2750 & KB
+12v R2212 , , 8.2K/4 8.2K/4 +12v KBIMS/6P/PCI9/OSIRAID/2 BC121
vee Q Q 0.1u/4/Y5VI16VIZ
R2213
8.2K/4 U145A
o
R2215 3} R2216 RN76
1K/4  R2219 1 s o /61X 25 KDAT KDAT P KBDATA
28 FANPWM_2<<- EANPWM 2 : 2 [ = D25 28 MDAT yCD&T g 2 '&"SCD&A
22K/4 o LM3ssDR/SO8 | H 1N4148W[SOD123/300mA 2288 ,;&E MCLK 8 MSCLK
R2220 H saa
5.1K/4/1 T R2221$ 3.3K/4 82/8P4R/6
BC787 = Q298
2.2/8/X5R/10V/ = SYSFAN _vCC R2222 15K/4 FANIO_2 FANIO 2 28 dodd
= AP3310H/TO252/[10IF4-103310-01R_10IF4-950421-01R_14iF4-A50102-01R] . CN35
R2218 FUSEVCC
ad 6.2K/4 C1303 Q RN75 180P/8PAC/BINPOISOVIK
100u/D/16V/5B EC15 I I 3.3N/4/XTRI50V/K 8 o2 dddo
I BC788 LJ - s 3 VAT
= 4 3
— 0.1U/6/Y5V/25V] ©>0G 2 1 KDAT SR
SYS_FAN R
FAN/1*4/\WHIA3/2.54/VAIDISN 8.2K/8P4R/6 A4
NB FAN ey
BC104
NB_FAN l 0.1U/AISVIA6VIZIX
IT: <
o
FAN/1*2/WH/M1/2. lA/D/SN/X
+12v m
CPU FAN ac105
0.1U/4/Y5V/16V/Z +12v
CPUFAN_VCC Q
R2224 , , 8.2Kl/4
vee U1458
R2226 l +12v
82K/ | 1
R2229 5 3 R2230
1K/4 R2232 z 0/6/X
FANPWM 1 . D26
28 FANPWM_1<K LM358DR/SO8 1N4148W/SOD123/300mA
22K/4 o
R2233
5.1K/4 R2234| 3.3K/4 A
BC789 = Q299
2.20/8/X5R/1L0V, = CPUFAN VCC R2235 15K/4. FANIO 1 28
AP3310H/TO252/[10IF4-103310-01R_10IF4-950421-01R_1(F4-A50102-01R] VY -
vce R2231
6.2K/4
17 c1304
bw ot [RED ] e Is GIGABYTE
100u/D/16V/SB EC16  BC790 22K/6 - i
0.1U/6/Y5V/25VI. ©>00 R342 , , 1K/6 < e
FANPWM3 28
CPU_FAN
FAN/1*4/WH/A3/2.54/VAIDISN _L FAN/HWMO KB/MS
= C225 ize Document Number
l 3.3N/4/XTRISOVIK Custpm GA-MA78GM-S2H
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vee 3 PIN POWER LED SVDUAL vee
PWR_LED
INTEL FRONT PANEL oy Raas
R446 BC171 o] 8.2K/4IX
330/6 I 0.01U/4IXTRIL6VIK 5vsB nm b svsB
- +HD [EANEL +MPD1 PH/L*3/BK/2.54/VAID 18 -SYS_RST 5vsB -
1] Hp+ Msc/PD+ F2—MERL Rado - < RESET 16,32
-HDLED -MPD1 82Ki4 T
24 -HDLED HD-  MSG/PD- [HA——"2— BAT54C/SOT23/200mA 199
5 s -PWRBTSW 0.01U/4/XTRI6VIKIX R453 Q99
GND PW+ i -PWRBTSW 28 I 1KI4IX 2907/SIX
RESET 7 =
RESET  PwW- c200 R458 1K/4IX
9 | rey = lomuwxmusv»( svsB
= i—M—i Qo7 v
H
13 ] oo sps |14 ovee | | BAV99/SOT23/300mA e MMBT2222A/S/X
{ 18 sLp g5 R4S 8.2K/4)
15 | op. N ST d - - 1
17 Gn+ Ne B =
19 | en. sp. 20 SP
PH/2*10K10,11,12,13,15,17,19/BK/2.54/VAID
vee P_5vSB
vee
RA64
vees  vecs 330/6/X
-sp o
D20 N
A 1N4148W/SOD123/300mA 3
RA69 RA4T0
Qug 1K/4 1K/4
R455 7506 i R465
RA56 75/6 R457 W6 opkr 18 i 0/6/X
2N7002/SOT23/25pF/5 : -HDLED
1
19 -SATA_LED 100
MMBT2222A/SOT23/600mA/40
8
S
]
3
RAGE K04 >> SB_BLINK 18
28 BEEP- COUPON1 COUPONL 1}  COUPONIX 4y
Q107 CouPON2 CouPONZ 1 4y 2 CoUPONX
MMBT2222A/SOT23/600mA/40 aF
ATX POWER CONNECTOR MH3
5VSB -12v vces vces T
ATX 5 4
33v ] 33v k.
A =
R416 19 v [san BC154
22K/4 B l 0.1U/4/Y5VI25VIZ ,,LJ,,L HOLE_3/X
—4 eno | oo fHE— - =1 HOLE_3/X
28 -ATX_PSON -ATX_PSON l 164 psoN sv 4 vee
BC155 & BCl62 GND J GND
Lo.wmvswzswz Io.wm/wzswx TN pay gy, I vee
= +—124 6nD | oD JH—

VO 0 5y | pok fE—= PWOK PWOK 28,32 —
Veo 1dsv Jsvse f2 5vsB ]
VCCO l 2 8oy 1ov 0 +12V HOLE_3/X

3 . £
+ BC160 5 BCozs sv_ | 1v 1 . BC164 s = BC166 c189

; | 10umvsvinoyz FYH Py Py 3 ] ouavsvix | T oavmivsvizsviz l l 0.1U/4/Y/25VIX

BC159 0.1U/4/Y/25VIX = BC163 BC165 BC167 MHS MH6

0.1U/4/Y/125VIX APWY/2*12/IV/OC/OP/4.2/\V AISN/LK/2H.1U/4/Y/25) 0.1U/41Y 0.1U/41Y125VIX

= Ve K1 K2 K3 11T T
777777777777777777 & 4 & 4
| |
| vse | a 3 & 3
| | K1_ICT/X K1_ICT/X K1_ICT/X Al HOLE_3/X Add HOLE_3/X
| | - - - e e
€190 | | = =
10U/BIY5V/10VIZ ‘ R2771 R2772 Ké Ks K6
| 510/6 510/6 !
L |
| |
: = R : KL_ICTIX KL_ICTIX KL_ICTIX G lG A BY T E
, For Seasonic 900W | = - - =
| Power supply ; " 2 ATX, FRONT PANEL
‘ cant Boot issue ‘ AMMHIX AMMHIX ze | Document Number
,,,,,,,,,,,,,,,,,, Custpm GA-MA78GM-S2H
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1
vee VIN12 | AM2: high, AM2R2: low
! 3VDUAL
| 6 CORE_TYPE_DET °
DR177 DR53 |
33K/4 § 107KM4X |
Jenec 0.8V on DRS4
6323 EN 8.2K/4

DR55 %=
1K/4

DBC9
0.1U/6/X7RI25VIK

MMBT2222A/SOT23/600mA/40

ATX_12v

+12V] GND

+12V | GND

< BC832
0.1U/4/Y5V/16V/Z

= APW/2+2/IVIOCIP/4.2IVAISN/OH

DBC24
I 1U/8IYS5VI25VIZ

DQ:
2SK3918/T0252/1300pF/7.5m

VIN12
Q

DQ8
i H 2SK3918/T0252/1300pF/7.5m
il i

VINI2 DL3 VCORE
T UGATE1 _DR132 2.206 0.60/40AIMD129/W/D
DR179 10K/6
32 CPUVDD_EN = INT002/SOT23/25pF /5 PHASEL o
2N7002/SOT23/25pF/g
g g g -
DEC1 DEC2 DEC11 DBC21 DQ3 DR138
1U/BIY5VI25V/Z 2.216
470UFPIDIBVIAC 470U/FPIDITBVIA
470U/FPIDILBVIAC DR140 DR166 | DEC6 | DEC7
2N7002/SOT23/25pF/5 =+ = L = CIAISHTIX OAISHTIX
) = DC57 = =
vee l INJ4IXTRISOVIK 82DU/FPIDI2.5V/BB/Tm
INTO02ISOT23/25pFSIX LGATEL S — o 820u/FPIDI2.5V/88/7m
L Q" 2SK3919/T0252/2050pF/5.6m
| - H1
| PWROK ( SVI ) EN rising edge ! DR62
| Low : “metal VID" Hi : PVI mode ! 2216 VINL2 Oemevi2svIZ SE
- . . N I
| Mon ; running protocol | tow : SYI mode Pnasiew P oumt | veszs DL, ISNSUAONE. 1
DQ4| DQ10
VCORE  vCC3 u1 g DR63 25K3918/T0252/1300pF/7.5m 25K3918/T0252/1300pF/7.5m
= ISL6323CRZ/QFN48/[10TAL-606323-10R]  2.2/6
© P DBCI13, ,0.226IXTRIL6VIK |, DLa
DC23 6323 EN 24 | ey o PvecL ¢ UGATE2 _DR142 0.6u/40A/IMD129/W/D
DR66 DR175 > 50011 DR67 2.26 DRI
0.LUBSVI2SVIAIX $ 8.2KI4IX 9 8.2K/4 & PUM PWRGD PWM_PWRGD PWROK VY PHASE2
UGATEL |32 UGATEL DC24
22 VCORE PWOK VCORE_PWOK DC25 PWRG oAE [ PHASEL | 0.1UIBIXTRI25VIK
= DR7L 3.4BKI/A/L , 3 3NJAIXTRI0VIK VDDPWRGD PHASEL o) TGATEL DQ5]| DQ11 DR148
VCORE_NB DC27 [ LGATEL H 2.2/6
DR72 516, 680P/4IXTRISOVIK | DC28 100P/4/NPO/S0V/) 48 i : DR150 DR168
e a2 g OCTRAMDIVIN ¢ =<0 L. =]
COMP_NB N DR73 1006 O/4ISHTIX 0/4/SHT/x| DEC8 | DEC9
DR75 DR74 3s57/4/1 . =
100/6/1 B_NB EN1- DC31 DC29 LGATE2 = = DC59 = =
F Dcsq 0.1U/BIY5V/25VIZIX DR76 6.2K/6, l 0.1U/BIY5V/25V/Z SK39107T0252/2050pF/5.6m l INJ4IXTRIS0VIK 82DU/FPIDI2.5V/BB/Tm
6 Corers g+ S.DRIZL o6 106X FRIZ5VIK = VINI2 = 820u/FPIDI2.5V/88/7m
-~ BOOT2 DR78 2.2/6 Q K3919/TC .6m PH2
DR122 o6 1N/4/X7R150WK/X 26 UGATE2 DC33 ISEN2
6 COREFB_NB- Phl =< DC35 RGND_NB DerTE2 s PHASE2 | 0.1UIBIXTRI25VIK DBC27
891618 SwBDATA <SPRI 04l DRE DC3,0. 1UIGIV5LIZSVIZIXDR81 36KI4__y INHIXTRISOVIK P SE? [2a_oATez lw/s/vswzswz
for 6324 _ _ -~ | bc3s 33P/4INPO/50VIS 18 = B _
! compP —— DRS2 DQs] ! DQ12
- VCORE SEne: 25K3918/TO252/1300pF/7.5m | | 25K3918/T0252/1300pF/7.5m
FB 17 g DC38 b, 4
40 \ DRES DC39 FB PH2_DR85 s.zx/e/k l 0. 1u/slv5v/zswz ! DLS
0.1UIBIVEV/25V/Z 13.7KI4/1 y B20PIIXTRISOVIK 15 a5 PWM3 1uiek RIZ5VIK = UGATE3 _DRI51 0.6/40AIMD129/W/D
p——ann ST SOPARY RCOMP PWM3 S BRI
M a8
IKIX PwM4 PHASE3
,,,,,,,, - - 13 44 DR89 1006 ISEN3
VSEN ISENG: LV s 007 bot3
777777777777777 12 ng, - [ PHz_DR92 6.2KI6)] DpC43 ! i
I - J1oe 01U16/Y5V125V/Z/X RGN |SENa+ 46— TUTGIXTRIZEVIK | 0.1UIBIYSVI25VIZ i i DR154 DR155 DR169
| DR126 100661 ! 45 ISEN4- 2.216 O4ISHTIX OI4ISHTIX
6 COREFB+ ) A o DRO6  DCA7 ISEN4- <
I 1l APA =
‘ | o 8.2K/4 bvee NB LGATE3 = =
o Corers. SDRIZS o6, ~ T anaixzrisovikix | DBC15 LUIBIXTRIBVIK |, 28K39197T0252/2050pF/5.6m = =
| > VY =7 N OcE O oFs DRo8 1% 2206 VINI2 25K3919/T0252/2050pF/5.6m DC60 820u/FP/D/2,5V/88/Tm
o I \ 0.1U9S’V5V/25V/ZJX,V63;3 < _DRYS T00K74 — — oS l INJ4IXTRIS0VIK 820u/FP/D/2.5V/88/7m
DR100 | - N = PH3
100061 | N DC45 WM VDO _ 2 4
T - INMIXTRISOVIK _ VIDOVFIXEN 40 DR101 22/6 _DCA9 ,, 0.1U/BIXTRI25VIK ISEN3
! FWit ViD1 BOOT_NB 1 VINL2
_PwM VDL 5 |
VIDY/SEL
—PWM VD2 6 |\ psvD UGATE_NB %
PWM VID3 PHASE NB 30—/
_PwMviDs 7| o |41 LGATENB
VID3/SVC LGATE_NB
PWM VID4 8 DBC19
Vvib4 \SEN NBs |2 DR187 06 ISEN_NB B I
PWM VID5 9l vios . l DQ15 ; 1UIBIY5VI25VIZ
o S DR104 6.3K/4/X i
V6323 s z ISEN_NE- M 25K3918/T0252/1300pF/7.5m
° DR106 . , 6.2K/6/1 | DC50 _, 40.1U/6/Y5V/25) /z DC61 J
o 0.LUIBIYEV/25V/Z UGATE NB_DR141 VCORE_NB
,,,,,,,,,,,,,,,,,,,,,, for 6324~ ~ PH_NB DRIE @ ?
‘ 1 G = PHASE NB L15 0.6u/40A/IMD129/W/D
|
8l0,16,18 SMBCLK 1
: 28 VCORE_OV1 DR17Q.,6.49K/4/1 — VSEN 7} = _PWM4DR12® .. 06 . ycc DR146 J} J}
| 28 VCORE_OV2 DRI7), 324K/l ¢ ‘ BOTTOM PAD CONNECT _ISEN4-DRI30 _, .\, 06 4 ycc 2216 DR149 DR167 b b
- I
| V6323 TO GND THROUGH 8 VIA | O/4ISHTIX O4ISHTIX
| 28 VCORE_OV3 DR172 . 1.54K/4/1 ) | / Disable PWM4 Use 3 Phase DEC3 DEC4
‘ =
| S DRI73 . 820141 | \ DR103 / 25K3910/T0252/2050pF/5.6m 3 DCS8 = =
| 28 VCORE Ov4 ! N 10K/4 . N2 T aNarxrisovi 820u/FP/D/25V/88I7Tm
- L
| 28 VCORE Ovs > DRITA 40214/t I S~ - = 820u/FP/D/2.5V/88/7m
| | - __1-- PH NB
,,,,,,,,,,,,,,,,,,,,,, il =
DR115 2206 __DC52 0.LUIBIXTRI25VIK ISEN_NB
DR116
DRN8 DRN9 2.216 Dbu3
1= PWM VIDO PWM VID3 61— 0 VD3 28 1 UGATE3
VSt FENAN P PWM VIDL PWM VID2 2 10 VID2 28 7| B00T  veate PHASE3
¢ VD2 5 6 PWM_VID2 PWM_VIDL 5 6 1OVIDL 28 6| oo
Vi 7 By UM VIDS PWM_VIDO 7 8 10_VIDO 28 DBC17 PWME a oo Lonres ;
E— — - 5 itle
0/BPARISHT/X 0.22U6/XTRIL6VIK GND LGATE
o vioe DR117 1K/ PWM_VID4 PWM VID4 _DR118 OMISHTIX 10 viDa 28 = TSL6612ACBZ-T/SO8 VCORE (PWM ISL6323+6612A)
- ize Document Number
6 vios DR119 1Ki4 PWM VIDS PWM VIDS_DR120 QWSHTIX 3 10 vips 2 = Custpm GA-MA78GM-S2H
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18 s3 STATED>——FRBL .\ B2K4 |

28,30 PWOK

8.2K/4

DDR18V
Q R31 1K/4

MMBT2222A/SOT23/600mA/40

5VSB

R334
8.2K/4

5VSB

R382
1K/4

R383
1K/4AIX

DDR18V_EN DDR18V_EN 34

Q78
2N7002/SOT23/25pF/5

Q71

S0T23

Q54
MMBT2222A/SOT23/600mA/40
S0T23

Q59
MMBT2222A/SOT23/600mA/40
soT23

Q431 C152
I 2.2u/8/X5R/10V/IK

2N7002/SOT23/25pF/5

2N7002/SOT23/25pF/5

Q432

MMBT2222A/SOT23/600mA/40

31 VCORE_PWOK R346 1K/4

5VSB

R343
8.2K/4

Q279
2N7002/SOT23/25pF/5

S0T23

I
I

VCC12_HT
CPUVDD_EN 31

R347 1K/4,

C163
0.1U/6/XTRI25VIK

Q58
MMBT2222A/SOT23/600mA/40

5VSB

R360
8.2K/4

VCCi18

Q278
2N7002/SOT23/25pF/5

NB_VCC_EN 33

SB_VCC_EN 33

3VDUAL

R362
8.2K/4/X

Q356
2N7002/SPT23/25pF/5

PWOK > NB_PWRGD / SB_PWRGD

VCC18_EN 34

16,30 RESET)),
18,2834 -SLP_S3 1

BAW56/SOT23/300mA/X

@
]
S
N
)

S0T23

Q357
f
3VDUAL
R359
8.2K/4
Q64
Q63 2N7002/SOT23/25pF/5
MMBT2222A/SOT23/600mA/40

(1.8v, 1.2v , 1.1V ) > NB_PWRGD

p————<< NB_PWROK 13,18

< RESET 16,30

SB_PWROK 18

1ms

GIGABYTE

POWER SEQUENCE

ize Document Number
m

I‘Da!e: Thursday, January 03, 2008
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1.1V@4A

NB_VCC NB_VDDPCIE
[on
BC39 L27
0.1U/6IY5V/25VIZ 1.20H/20A/PMUL09/W/D FB12 30/6/4A/S
FB13g R 306IAASIX_ |
R2796 OT23/200mA/X - . 1
20K/4/1/X L Eec2r
0.047WAIXTRILEVIK 1 I 1000u/D/6.3V/8C/36m
C1394 R3197, 1 BC40 + Ecas
1 a7 1U/6/YSVIL0VIZ 100601D/6.3VIBCI36m =
c1395 8 1 [.000u/D/6.3V/8C/36m
TOp/AINPO/50V/3 PHASE  BOOT
R276! 2.2/t NBVCCU G - =
32 NB_VCC_EN COMP/SD UG 25K3918/T0252/1300pF/7.5m
6
& GND Rq198 C1397 &
+12v R277, 8.2K/4  0.1u/6/X7R/25V/K L2 NB_VCt
VCC LG/OCSET = 25V 2uH/20A/IEP109/D ? 1V@15.8A 1.1V@3.5A
TSLESECEZIS, NBVCCPHASE . . . -
BCO31 714
I 0.1U/6/X7RI25VIK N
- ! R2775 EC36 EC21
10K/6 H 2260 ) __
i r ROTIE ‘ 1000u/D/6.3V/8CI36m
= 1398 ! 11000w/D/g 3V/8C/36m
NBVCCL G I 1n/4IXTRIS0VIK | 1.69K/4/1 |
VREF IS 0.6v o =+ =
0.8v for 9214 25K3918/T0252/1300pF/7.5m R2783 Liv@2A
2Kia1L NB_vCC NB_VDDHT
19 NB_VCC_OV1 -
19 NB_VCC_OV2 0.6*(1+1.69K/2K)=1.107V
1000u/D/6.3V/8C/36
BBAT54A/SOT23/200mA/X NB_VCC_0OV1 NB_VCC_0V2 NB_VCC I u "
|
© L X 1.20vV =
X L 1.30V
L L 1.40V i i -
| OSVDUAL :
vees ! I |
Q ! BC202 |
| For 1.2V Dual_Power. EC26 1U/6/Y5VI10VIZ
| | - I 100u/D/10V/57 !
|
! Q3. = = |
BCY6 L28 : i 600mA MAX !
3 VCC12_DUAL
0.1U/6IY5VI25VIZ @ 1.20H/20APMU109MWID | I - :
I |
= |
aies = ! BC692 |
R2797 BAT54C/SOT MA/X | 1U/6/YSVIL0VIZ EC2
20K/4/1/X | l 100u/D/10V/57 !
= |
0.047u/4/XTRIA6VIK 1 | APL1117/1.2V/1AISOT223/[10GL3-101117-01R_10GL3-101117-02R_10GL3-10111763R] |
155 R317, U198 BCO7 +| Ecas ! |
1U/6/Y5VIL0VIZ 1000u/D/6.3V/8CI36m L _________________1
C157 8 1
o _cas o LIl sl BOOTws— 4 o, | - ------Z
TOp/AINPO/50V/J PHASE  BOOT H | vee i
7 VCCSBU_G i = = | |
32 SB_VCC_EN COMPISD UG I} 35K3018/T0252/1300pF/7.5m 1.2V@1.3A ‘ ‘
6 . N <
FB GND R3180 c156 ¥ | |
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