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Page4: MEMORY: GPU Partition A/B
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Pagel2: GPU PWR and GND
A2 | anp Gnp [ A5 | Al |ypp BA39 | ypp vop | BHa8 | FBVDDC FevoDQ | 243 |
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Pagel3: GPU Decoupl

ing

Based on GB2-X GDDR5 FBVDDQ Decap Guideline
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Pagel4: DACA Interface
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Pagel5: IFPAB DVI-I-DL
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Pagel6: IFPEF DVI-D-DL
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Pagel7: IFPC HDMI/DP
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Pagel8: IFPD DP
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Page19: MIOA/B Interface and Frame Lock
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Page21: MISC1: Fan, Thermal, JTAG, GPIO
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Page22: MISC2: ROM, XTAL, Straps
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Page23: PS: 5V, PEX_VDD

FBVDDQ

PEXVDD - PLLVDD & IOVDD/Q

PEXVDD - PEX IOVDD/Q

1
uo PEX VoD
soun nsoxaso_msexioz 1ov
s 2wy 2o
T VIV vout] & e
vent R146 ci13 ci cra
o 0 0.1UF 10UF 220F
ci2 ; e o oav = oo
o Fi Pt
o 2 pox o
o ol 0 Mwassirs =
o $lne en 8 A1 0000012 Counon
owz WS wwastrs
Coumion TS 11 2 o
wavaers x w
e ADD TESTROINT VA TO SNN_PEXVDD_PGOOD oo - ADD TESTPOINT VIA TO SN_PEXVDD_PGOOD
STURF R1dS FOR REMOTE SENSE
oo Vref=0.8v o c114 |1000PF STUFF R146 FOR LOCAL SENSE
Vout = Vref * (1+Rtop/Rbot) oeed [z e n:‘ 0 — Vout = Vref * (1+Rtop/Rbot)
1.053 = 0.8 * (1+3.16K/10.0K) mon poeners 1.053 = 0.8 * (1+3.16K/10.0K) 2
e FTve .
. 3.6k
Winsioirs
Rias
10K
et
a
oo
PEXVDD - PLLVDD & I0OVDD/Q e
Ra61 ey
gy WWsSITS
Lo ADIVRAZY ome s sv 350MA W1 ooc_sv
» ROUT 315, Sor223 opK sv Eon
W o v o 02a
v | R 5 R2G3 0 Mo 3 2 1
oo oYX cormon pov 1)
oo povsuron
Ri10000013 cie3
5 470pF
5v N R 3
P90 1 W
Dt o
wwarsizs  OI0E s soomzs Rb
+DDC backdrive oo
Vref=1.256V
Vo_Typ=1.256(1+383/124)+60uA*383=5.16V
oo
PEX VoD
P
2
o
784 cro1
REMOVE PEXVDD PWM Soee oot
Wt W
11057316 i i
Vref=0.8V
Vo_Typ=0.8+(1+1K/3.09K)=1.059V
s
MICRO-STAR INT'L CO.LTD
A e c o € 3 3 ‘ H




A

H
12V_EX6_F1
STUFF FOR APW8700
PS_FBVDDQ_VREFOUT Re9 10K 12vF
0402 V5 VONI
XXXV31617S -
froes Ec1s3
s FavoDQ_Psi* Rog 300K cerouter
[Em CAAAGTT o6 Rton=232Kohm => Fsw=300KHz VARSI
W CrenimoLacs
RIL0304T12Wo 232k
- e 1% Rton Rton= Rrmp
aie2
GPIOL2_PWR_LVL 0 | PS_FBVDDQ_PSI* 0 Under power 1 PHASE OPERATION comon
. Rizas2am
GPIOL2_PWR_LVL 1 | ps_revoQ_psi foating Normal 2 PHASE OPERATION Somon R e
PS_FBVDDQ_VREFOUT RES5. 255K yxxvaisnrs PS_FBVDDQ_PVCC 886 | 1UF 111, GND
e V,y\’ium oW PR ™ oo o | [TV o i
Ro6
&N | wovrars R wwaeirs 12v_pEXe_F1
A b 0 e OIS iviostozstos /B
oy NN Input ripple (Irms)/phase = 6 BA@1.6V/32A
o
SLEWSET 5 22 WWWW316175
APWB700: rs.Fovong voo R713, £ mis e 12vF "
CURRENT BALANCE o o Qe 74 ciera | cani cass cisss cless
. ToUF T0UF ToUF
ovr cess | |1UF Ii1. GND PSPEVDDQ_UGL R 4 NTMFS4CIONTIG 0.1UF OIUF. v v v
| [ % il WWateiTs o
e || comion oo 10 % 0%
Ps_FBVDDQ_PVCC R7IS 10K ol s o)
o0z VoY, Vommon N o Couon
5% owaisirs TR TS Favooq
wwateirs Razowi2w 1= caraoersiavor 10675 1 2
i R1L0102012-we
FBVDD/Q Power Sequencing a2 v
Convon smicie
c WATeTTS - L802 068UH__CHK D2 P4 5X6 5 16v
e 3 |ps_revoogent i oo R_SW=2v ooz
c scm o QPvIzAQ PUS0 0179 THOBI0R 0s-s8m8021-65
R7IL, 100K NWDD_PGOODRC  Eg v 1) oo Reo, a7k — FBVDD/Q = 1.6V @ 32A
[ i Y Voo SCT08 002:03904G9-005 G osuy R11.0000013-W04 | C8es 856 crra +| c
wiwaiirs sea xoovaers 18 vecrz vor 14 ps'Booo uer o7, 0 Q43 1000PF 1000PF our == 820uF 25V
AL biosos vo1 o oo ) [FNTEsAcosNTIG 2 oovaserrs T 2 wwasirs o
o GND 17 |veco soor| 13 PS-PEVDDQ_BOOTL 7! WWa16175 2% chew PN "(.unwu)ww e
xR RT8809: R272 RG03 01z 28A0C-N03 o) Atermated Part R
0402 2PHASE PWM WWaLs1: xR o moN couon
o v - PS_FBVDDQ_PSI 12 |pes oIt s wwaiers e Fov00_PH_RCL —vwvaetrs
> “12v acav--Asw wr| 15 PSP000 pri iviosoia wog R704, 1 oo it s
GRD < P APWBT00: 206 Y Veomion
PS_FBVDDQ_IOFS 4 Jors o FBVDDQ
Facs 042 = 10000RA(KR) il 16 PSPBlo00 o1 Rt o010027-R01 12V pEX6.FL
200 b = 100000KR) -GExe-!
PS_FBVDDQ_FS 3 |neen
aro wwaeirs
Gpior_ravo PS_FBVDDQ_VID 28 Jvo - RS e o
[ 2 oY Voo vee| 21 P P¥o00 us2 RoL 0 psfionolusa RINTESACIONTIG cr ciors | case co ces
wwaters RT3\ 576K B NS PR e ST 24 |peer o e TSI 01UF 010F
oozsszwos || 88 AN sV N o soora| 22 P00 _s00T2 65 BL0F 16BACAGS 100 10
Rp wwaews wwaeirs 2737 O¥7060% 0i02 o an
= AL SreTi2wo it s T o -
Sovon oS wes  wnaieirs ou ou
Vwateirs PS_FBVDDQ_VREFIN 1 Jrern wa| 20 P8 88000 P 10 OVISLTS ROVITETS
R 010 Loarsiavor = 1067513101
FavoDQ
o5
cngamu; RO LK s o2 10 PEPBlo00 LG
o | prr— M Veomion I 122
XTR 10% C56) (0.1UF |VREF R93, 49K vvargrrs
wwatsirs || 15 [ o W g |20 Lsos 0.68uH_crk 02 ps 5X6.5
TS0tz 708 - T os0t2m wnadirs WWSTTTS
voasconrs e o, RT8809: o 1y, e i
VREFIN X (R2(R1+R2) R78, 0 PS_FBVDDQ_VAMP PS_FBVDDQ_ISEN_N R88 0 €775
ey Set OCP frigger current=95A Res - coak | Sooudigirs PS_FBVDDQ_SS s 11 PS_FBVDDQISEN P & 1000PF 1000PF sav
9m ohm: Roc = 280K ohm { R&, convay ss cs _{ v 20w
25m ohm: Roc - 179K ohm o Voo e 7 2 ovenrs T B wwasis o
Wwaterrs pano| 25 e NewP 1% c11-1022013 w08 oy
RiL7e72TiROL 7 ey Comon
Set OCP trigger current=65A FeRTN
. 25mohm: o = 60.4K chm Fovooq prnce Ovsoarsiano
P
APWBT00: 5.FBVDDQ CP 5 lcour Fle6
o 1 Gin > Gio oo
= ATTTS m wwaieirs
S5 = Vout22uACss) GND 132:8809B1C-R11 (XXV31617S R11-0010027-R01
c57 ) | 1000PF 7S FBV000_RC_CP Re2,  4.99K RO e - GRD
| (B a2 Y Veommon
| comon watars PS_FBVDDQ ISEN F Ro4, 1 wwaeirs
wwatsirs Ri14901712. W08 EEA A AR
R11-0000012- WO C58| |680PF PS FBVDDQ FB
| [sov 0w Ros, 1 wwaseirs
ar | {eoumon ez Vo Veomion 10010012 W08
wwaseirs
Crvsnzeiz1on
PS_FEVDDQ_VSEN R72, 1K PS FBVDDQ_FB
oz oY Veomion Pice earc. -
WwatelTs. FevonQ For single slot
R 0107101
53 1500PF PS_FBVDDQ_RC R7L, 0 XxvaLe17s Place on the bottom side of Power supply.
0z | [50v T vz ¥ comion e PH
ik comvon wwaeirs Gio
wwaterrs A1 0000012 W
cse7 cses cses cs69 crn cs78
Rse 0 P 220F 220F 2208 2208 2208 220F
G4 0 COmIoN —J o o o o o o
[ —— an an an an o an
%‘5'%“5 FBVDDQ ass ass on0s. o605 o005 0605
oz Y Voo o o o o o o
wooxvasers wooxvaseirs woniers | oo ponaows | xooaiers
[Er——
7o g J— Cmetoiwos | Cuzeroiwed Cirszstoltwos
a o c o 3 E




Page25: NVVDD Controller NCP81174

STUFF FOR WS

e
s 002A
RESY \ TS0 xxxvane 431GA 5V gy

sv_pwn sv

750
Ress
XV3B17S. x
111022012 o
Usis
1

RiLD

403 w25 Res7
sar K
comon ™
xovateirs Lomon
g 20

201303012 dol 211

XAtz

cas?
_| ouF ooooo13.v0s
o 2 waierrs

1% 11-1067333-v03

aR :

o0z

o

nwop_en
26,2933 R
rass
e raot
bl XXXV3I617S 10K
war cowmon oozt
Gpiog_THERM oveRT: nas o
res1 2130 [ e Ve
12v_PEX6_F2 VWW1617S. 10K GPIOS_Tt WW31617S. £940.
D0ATI2RC 20001 R836 0.1UF R305
Wwatss e 10k 16v 324K
o o
orsess B
c 11c1E GND GND New PN> GND 3 R134
28 V3F WIF WIF V3 F 4 470
. LR RO AN ot res o 231 g
ol e - o
s
Ri1-010%012 1K/0402 Wwsisirs R282
wwsies @ R2 o 11K
ittt G g t -
s R0 hutoizs e Sotns
ooz o o i
oo oA cn 470605
— a2 L —
bty ol I et S T —
cirioanizhiy = = = | ¢ u Bx5 QFN Wwaers  wwaters
243 PS_NWDD_PG 0.1U/0402 3
2038 & L v oy g
(GPIN0_NVAPT_1_PWM_VID 29 EN
4‘-—0—@ A NVAPL L P 2 vio Ao Cs
Reg IKI0402 st _T00KI0402 RY6 5010402 csna
orrour i Rz wsirs
CIT 52812507 DIFFOUT IXTRI0402 0.1U/X7RI0402
T } R11R cu1 } comp
a7 7510402 womaniews 100010402 T oz ooz
470P/0402 | 3.3K/0402 (_100K/0402 R¥1°20/0402
PVt oo I Nt vewaiars
s 104 ool lrpomeve 10 | cor foneis W
5V_PWM "C11-4701012- W08, VF8 R18 4] 140: 0.1U/X7RI0402 0.1UIX7R/0402
i o 14 kR e S s R wars
VDRP 2 316175 WWAL617S. 316175
R T
oKtz AR oo
R ooice

) T
100K70402

DRVON26,27,28
2

26,28
26,28

2627
26,27

Rn iz RI12 1KI0402 cis e
AroiTiRos Tioi0eTzz:08 RULO0OTIZ0S VWVAL6HTS
NTC1 B2riodo?| o0VIIELTS o RILO00TIZ:H08 VWVaL6HTS
1 }—{
VOFB
- 4 R21 47RI040;
X_100K/0402 28 RLLOAT2T12:W08 0.1UIX7RI0402 0.1U/X7R/0402
RiLow0iTz2 W08 2 cssum G4 [ 55 wwatenrs ClL10:012108 cuL0021m08
RI13 1K/0402 R114 68010402 C(S:‘;"A‘ 24 wwalsirs wwaielrs wwateirs
RuLowZTIZ 01 RILosEITIZ W08
NVVDD
VReE " e
Sz {
X_1800P/0402 Ru-R2TIZR0L c78
Cittnzzmz 502 0.01U/0402
RI05 = Citi057322) et
R1L0000012 408 i
0/0402 AXfda0z VIDBUF ver k2 vsp RE4g 0 NVVDD_SENSE -
0000022 408 > ez Y eommon oo
REFIN _piiporian e g T
= R847 .\ O GND SENSE
VBOOT SET AT 1V S 25 e ANCT
a4 VREF P e WEIELTS W
39K10402 B 9 R110000012:408 Rzes
Rursiniz ol
RaD 1500p/0402 R100 Conmon
402 Cavirzznzziiog X_470K10402 Wisisirs
RuLCo000Lz W08 Rugiaarizon otz a2
- oaIBITS -
= = BOTTOM PAD
- CONNECT TO
RL1O393T12-R01 11K/0402] GND Through
RuL1GLTIZ 0L 4 ViAs
To cover both 3-R and 5-R configuartions =
from nVIDIA, the external resistor can cap OCP ~ 300A
network at pin VREF, REFIN and VIDBUF
needs to be modified. Work F=400Khz
LOADLINE~0.3m OHM
MICRO-STAR INT'L CO.LTD
o € 3 3 u




Page26: NVVDD PHASE DOUBLERS

sv_PwM

10K

Wwatsizs
RILOI0GTI2R01

Sv_PWiA
R242
S 4700603
RILOTATISRO!
Wi

C162 C11-1067513-Y01 J‘(3163] C11-1067513-Y01
S GRS s

T aou™ ww:

o2 Gz Cinosizs
i

s wwairs e g -
10 270~ 28K 4 RiLaniz R0
CSPE 2527 wysieurs
DRVON %
NVVDD_EN CSN3 2527 oqmenrs
CSP6 2527 Ruczizrizeol
CosNs 2527 o
_ oaselrs
Ra10000012:408 mausacos N
wwsirs
wwsteirs
RuLoo013 0L X x
onaes cnausanzac 05024
RIS VAIELTS
sv_pwn
sv_pwm
RuLoTATITROL
- wvatelrs
ruowsmizan { R123 - _
W 10K ClenasnY = C1632 RO
Tu wwaerrs o0 o17S
- ey @ < Funoanizeo
NCP81162 CIAMTSIZSR CLLIMTSI2S02 Rz
7 g VoIS wwansars . wwieiTs
P2 w58 pwwa g T ar .
PuMBP GG CSPA 1 CSP2 52T oy
5,26 6 cas Xovaelrs
DRVON 526 £ orvon [ o et "
NVVDD_EN & EN i) csna s U RiLaniz R0
ROY o PWMB [Ty FEEPNPNFELS
Sv_pun 1 Z cses M
sv_pwM Q T3 |Moas 9 ces ~
DBL_E T oovaisirs
e 2w & cswe [ O R0 css 2527
. WIS ] -
wwasirs R269 wenscons c1630
R1L0000022408 X0 - X_10n
- PSR | !
RuzcionizR0l x X
oovaenrs itz cirioss
XBTS xxRI61TS
Sv_pwn
sv_pum
s R258
RUOTATIZRL O 4.7/0603
- Ri2a . _
[T § I
T 1o wwmens [ oy wwaierrs
ue .
7| Neesier cumizse cumsse
7 14 WWEIGITS  Watsirs _
w2 Tlowv i 35 pwa |4 I 8B Rusoaemizen
| Pwmer GG cspa csP1 2528
6 x
DRVON 4 DRVON 9 eif R270 2 "
NVVDD_EN 2 W) csna TR CSNL 2528 il
ROY o PWMB I, 237 23K Wita_B9
Sv_PWM 13 Z cses ) CSP4 2528 Auouriznon
sv_pwm T s|MoaB 3 ces
DBL_EN
2 1 R268 csna 25
2 o MDHL & csne o B CSNE 2528 Numms
it 1 - prions
R120000012-w Ro71 [rp— L ciss
- C10n
waisirs
XOVALELTS ' X ox
RIL0000013R01 sz Cus
x XOURSITS X0VAI1TS
Size Rev
Custom NVVDD PHASE DOUBLERS 13
[Date:_Monday, December 01, 2014 TSheet 26 of 35
o € H




x
12v_PEX6_F2
t| cosa | coss |+ .
820UF 2.5V 7= 820F 2.5V == 820uF |25V =T 820uF 25V
wwalers | wwaieirs
Crrsaoaiao] Crieaiomsiac] CriszI0EAG] C1ERI0NLAC x o
vowaerrs | wwaierrs | wwaisirs
o ca19 cee1| ceas cee3 cieaj cieas | ciear cie68 S = =
e 0aroF | four| 10UF_| 10U | 1oUF| 10UF | 10UF 0.470F
3538 16v v 16v v 16v 16v 16 v
 — 2o P 2o o
5 | = py omms poy po oo oo
RiLIOTL 0L wwaierrs  xoovateirs WwaLelTS 03T wwatelrs vwwansirs
6 CHLATASIIMOICILOBTSIAV0L  CALIOTS13Y0L CHI-L0BT13.01 067513101 C11-474z513.408
waiers = = oo wwateirs wwaisirs
CriosBzAcs RISz R0L CirosTstv0 To67813-01 =
R2BA 110603 7 Conmion
c198 . 0.25uH,35A,0.93mOhm VVVV31617S. VWWV31617S VWW31617S
12_PEX6_F2 0.AUZSVIXER RIZS \ 10K L= i oz 11k s Crosrazavey o vor| Craoarass
T Sonon
f
. Le3 s wirE:
LorozAstzr 65
wwaters < Raet 1 P2
N R289  RIL022ATIZROL . T 5
2210805 2200603 Ho3 [
RiL02ATIAROL | b e s oFve X6 PHASES I
u1s NCPB106 i e ON3LELTS
- 16 2526505 & Newrrs
veer  f oRver S 12v PEXS P2 sp3
8 v x
s 25,285N3 <K Xonvaterrs,
PWM3_A PwML swi Newers
DRVON 26NN~ 3 EN1 DRVL1 =
R28s 51 10 9
GND2 U4539 -
ittt vecr h
12 5 | =
DRVH2 RO R0 =
PWME_B PwM2 o
262627 7 3 11 WW31617S 6
DRVON Doy 26262008 oz Oy sw S ot - —
51 14 47 9
wwaeirs 11y R
ROz V0L CNDL 2@ DRVLZ R2BI 110603 7
= | e S| R1ZZ N 10K P =
c1640 ¢
10U6VIXER R279
Les s
2200603 ¢
0.250H,354,0.93mONm
ettty storrs | s 4 Ciacos iixn 3
wwasrs C207 1 [0T0725VINaR p T 2 coMoR
ClLgrsizvor WsieiTs
o1z ez —_ » Hee W wwiTES
10UL6VIXSR S I Y B R294 RILOZATIARGY L0402A80714
BOTTOM_PAD s w PHASES 2210805 §
= CONNECT TO §
GND Through c92 2
6 ViAs 2200 o
12v_PEX6_F2 waiers
cuzzizwos
25.265p6 <<-
ooomeTs ooaienTs
o cato | cast | cess| oo | Cl6 Sewrre Sewrr
E Garvr | 100F _| 100 Tour 1670
juisd0 16v 16v v LT 16v 16v 0.47UF
L—— 10% 20 20% C270u1s 20% 20% 16v
5 | = o003 08 ois | © odeoa 0wz o
RO R0L = omon | Coon | Comcd b Cowon |
wwaterrs ¢ s wvareis XOVIETS  comion
6 Ciranizsis ooy oy CLAO8TSI3 TS G065 INIBTS
ALz R0L = fr = Cuanizsiamo
R2BA 110603 7 0.250H,35A,0.93mOhm
12v_PEX6_F2 cuwiEze  C223 = T
- 0.1UIZ5VIXSR RIZA . 10K L= EL9a /By o cowon
|
I Ra0s  wwaiers| WWSTRTS
. Le2 8 2210805 RULCZATIRAL2Asz1 65
wwaserrs
Wwate1rs. R27T7  RUO2ATIIROLS  R278 5 TP6 Eip 2
Ru02Ae08 N - T cao ] H
" 2210805 2200603 ve2 Sao0p N
12V_PEX6_F1 WaLeLTs
 PEX6.. s oduasers e e rAsE? cuzzizios
ute NCPB106 N‘ b -
) 16
veer £ R i—
2 12v_PEX6_F1 25.285p2 (—
wwaeirs R207 15 x x
R11GZ22014W06 220805 PWM2_A PWML swi 25.2€5N2 KA —Twwsierrs
- DRVON 2 d, 2 EN1 DRVL1 =
- 10 A caz2 ca18 ciess | cie62 | C1663 c1e71
e 9 Garur Tou TouF | 100F_| 100F GaTUF
RILOAZTIZYO0L jus4l 16v v PUV N —TT A —T ) 16v
veez ~ 4 —— 10% 10% 20% 20% 20% 10%
12 wwassirs | = oy o o doos | oms s b oy
cest C220—— - DRVHZ RILOOL0TIgROL = comion common oumon | cowmd  common | comon | common con
10U/16VIXSR 10U/6VIXSR > PWMZ o VWW31617S | VWwva1617F VWW31617F VVW3I417S VWWV3L617E wWwa1617S
R290: 51 7 z n e L ar43513 domcii 106781 Qv sosrsip C11-106751v01 C11-106}513-¥011- 106751, ¥01 1474251309
DRVON EN2 o sw2 R11-0103T12-R01 = = i N
vt - “ Jg B
ettty { wnieirs {14y
RI11-0472T12-Y01 GNDI a3 DRVL2 R28; 1/0603
wwaiers oo =
c165: c228 i e R123 10K [P
10UIGVIXSR | 10U/16VIXSR “
R - aiorrs < Rog0 0.250H,354,0.93mONm
usozatiaror . 220608 . Los ST
L + 2 Conmion
Qiwsiaver  ciiersizvor . e
foamver - T e
Vnaienrs Hes R310 RILOZATIAL L040245021.1
Cuezvn 2210805
¢ o s S ors sxe prases Py
BOTTOM P, N‘ b H
GND Through MICRO-STAR INT'L CO.,LTD
6 VIAs
25,2655 &
25.285N5 (—c—1
oomers  ooaenrs
a o c o 3




Page28: NVVDD Phase 1 & 4
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PEX Input - 12V Current Steering FETs
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Thermal IC : NCT7511Y

Layout notice
*Add ground shielding for D+ and Dtraces.
*D+/D- route has to be away from the high noise area.
*The recommended traces width and ground shielding
spacing are 10mils. Please refer datasheet
TCRIT_SET Table
Thermal Diode If floating,shutdown temp. set to 65C

EEPROM

Fan connector option

MICRO-STAR INT'L CO.LTD

MS-V316

Size
Custom

NCT7511 FAN2
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PEX Input - NVVDD Power Sequence
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