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Page2: Block Diagram
Power Supply:
NVVDD = RSENSE 2 * 3/2
FBVDD = (RSENSE 3-RSENSE 2)
TGP = RSENSE 1 + RSENSE 3
RSENSE 3
EXT_12V 2x3 PWR
Power Supply RSENSE 2
NVVDD-PH1
JUMPER
Power Supply
NVVDD-PH3
MEM C MEM B
MEM C Power Supply
o FB VR - ||
a HI LO LO NVVDD-PH2
RSENSE 1
PEX_12V Finger
MEM B Power Supply
> .
= - HI FBVDDQ-PH1
= o
[a)] o
T ) Power Supply
w
FBVDDQ-PH2
x GPU MEM A
L
= LO Power Supply ™
o O 5V
=) o
>
zZ MEM A Fan
s HI .
[a]
o
[a] PEX_VDD
1V8 —
CO-LAYOUT
DP_PWR
3V3 Finger
NVIDIA CORPORATION
2701 SANTOMAS EXCRESSWAY
‘ 'ASSEMBLY ‘ <ASSEMBLY_DESCRIPTION> SANTA CLARA, CA 95050, USA
[Pree oA | Bock Dagram PN 500-1G 166-BASE-A02
L WO GG SFEPONTONS REFEREE SFECEATONS FEE BOTS LS GRAWNGS PAGIDSTES, LTS AD G BOGNENTS OF NORATON (TOGETER A SERRATEY, WATERALS] ARE BN FROVERD A5 & T WATEALS WY
CONTAIN KNOWN AND UNKNOWN VIOLATIONS OR DEVIATIONS OF INDUSTRY STANDARDS AND SPECFICATIONS. NVIDIA MAKES NO WARRANTIES, EXPRESSED, IMPLED, STATUTORY OR OTHERWISE WITH RESPECT TO THE MATERIALS OR OTHERWISE, AND EXPRESSLY DISCLAIMS ALL PCB REV 1G166-A02 ‘ PAGE ‘ 2 OF 41
IMPLEED WARRANTIES INCLUDING, WITHOUT LIMTATION. THE WARRANTES OF DESIGN, OF NONNFRNGEMENT, MERCHANTABLITY OR FITNESS FOR A PARTICULAR PURPOSE. OR ARSNG FROM A COURSE OF DEALNG, TRADE USAGE TRADE PRACTICE, OR INDUSTRY STANDARDS. BOM REV A ‘ DATE ‘ 01-AUG2019

A 3 c 3 E F 3 H




Page3: PCl Express ™ e VomeE | X cuRRent o
g
ges: P w i - s von
g
w [ sav - oe
o
l o
Roren 16 246
crres ) crres con
ok hind e i Fome x1e ece o " o o
om0s oo L] “2v
i o o T
v ﬁ “2v
o v
l (] +12V/IRSVD
e R P [Place between
G ) o b Place under GPU e vo0
e o T B GPU and PS o
o " 30 -
= m +vaAX crios criz0 crose c1060 criis i it e 175
= & o b b b b ik o Sor or ok
1 SupaT [ B U0 a1 Son Son San Son s o san san san
122 poLeveress
oo
oo o B4, PEX WAKE
a8 I
o =
o0 st T 50| Pt Fecov0 [ oo | omw | owos | ows onez oz
@0 e PexCU 5 | rex cuxea G |28 S S S SF i S0F
out o - “ w “ o o
GND PEX_REFCLK PEX_DVDD | % pesy pesy pesy pesy peog peog
o | oo sons o = = = = - P -
oo LK A OP_PEX REFCL PEXGEN SIGNALS B PEX_REFOLK PEX_DVDD
oo REFCLK — = ——0| PRXREFOLK e Comon Comon Comon Comon Coamon Coamion Coumion
Pere0 | A6 pex Tou eexvo PexGEN SO c«g‘ |0220F e PexGEM SOWLS Pexno o5 | oo POV |
PERNO AT e 0 FEICEU SRS i \‘ZVWM o o } }" o PExcEN SNAS ex T ) o
B o o pex RO Poxcen oW ! coumon oo
o o — — 82 1
END OF X1 Tl S—_— —
o | e e s sons crrrg jozar T w8 ona
PERNT 2z P Tx1 PEXGEN: SONAS T [iv o CTI7S] 02207 _ eexcen eex 10 (=] PECTX PEX_HVDD
I I e ) oo
] - FECRX PEXGEV SOWAS. EX) PECRX PEX_HVDD
i X x w5 rechd o0
L] GND PEX T2 PEX X2 PEX_HVDD
FRE 5 PEX D0 eexna PGB AL C174 |0220F o 1 eexcENs SOWALS eex e 7| pex Tx2 FEX_HVDD
o Fe = i G S L - cousous e e o H/DD
o ek oo o =0 e
P e | e o . ! e 0, | oo et
PETN2 ) PEX R PEXGENS SGNALS. ] O PR PEX_HVDD
= GND PEX TG PEX TS PEX_HVDD
RS IR it . ocou sows criry o2k o P P,
P il mom T o | CaT— e - s P o i
s —— L =
= oo il o e— o = sy Lo
sooru = - 50
x5 e o o Poxcen SoWs 6| [022F e e e &
o e o oo ez e g
o o x ‘ e o dmcme
e pex s pexRu sexcens sous x| couen 8 | oo ras
el o ey oy Do
P o ; )
) gl . roxcou sows ci66 |0220F socene s sopa  E | pprs wa gon
| e PERNS L] eex 1. LT ) D [ ——ow. CTTES] 02207 - PexGENs SOWLS pex s B0 o rexTXs. T
- - PEX RS COMON ouz| [iov 0w, o PEX_PLL_HVDD.
oo s o . ! e o e
= o = | oo | cwono | com | o oz corz iz crros
o | oo e — < z B, PR o o o o i ik R o
T8 B 1164 |0.220F PEX DB Py Py Py Py o o P P
J—— epid e ccou sows | | . e - w2 | oo g o e e b o b b bt
e ) . PExGEN: SGS 2] [ ——on CTTe2T 02z - - . 3
@0 v - T = m— = = = = = = = =
o | oo e |0 toen roe . o e 5, | e s o | B | o | B o i i o
Ll ok s S o
M GND PEX T PEX_TX
57 ano o pex Dot cx vt Pexceu WS oi1se| | 022F S g eoxcou sows eex 1o 72| ey mxr
89| anp FERNT L] Pex TG PEXGEN SONALS x:ﬂz\ KT Tz Pexca seuLs Pex g L=Ng ey
| oo =TT B comio el for
o | o i v T oo 55, | oo
soorx e — - X - == rech P crre a0
© x o S ct1ss| 0220 e oo 10F 10F 470 20F
) eox PEXGE SO aa] [ e TS [0z = sexcen sous eexpa B0 o o o o
I e NS - A s =0 recmis = = = =
L ey = = = =
o | roxn . ! e o5, | roxron = = =
il ok e S ke o | B o o i
|
s | o e . oo sons crss [02ar o B
e 5@ o o s | C— . e povre— e =]
o e o ol Fer— =g
o | e rexmo s sons o e as |
Ll GND PETNG B PEX RS PEXGEN_SIGNALS o E x:
o o =0
o |0 o v R ove ozar DT e e w5 | rona
© | oo reo |2 e e 2 s e = e
P o | o E—— o oo, | rox o
s e Ber] ek
w0 | oo =
s | e s sons crres [02ar R e | o v
2 GND. PERN11 =3 [ PEXGEN_SIGNALS oz| [1ov CTTE; } }“ il pExcen X 111 =3 PEX X1
o | oo o F— o oo o, | pex st
iyl s B ek
[ e =9
o e v oo sons crren [02ar D e P P,
) GND PERN12 -] eex X2 OB SGNAS oaa] [ '-““} }" o PExcEN SONAS eex a2 85 A PexTx12
P = pex 2 Pex Rx12 Pexcu oS | coumon an
@0 ez oo sous a3, | roc a2
e ) recha
= GND PEX_TXXI PEX TX13
vy | oot - fp— crtez jo2ar . =
o S h e PG SO ] [ior CTRT 02z =5 rocmas
@0 s o x 1 S o 3 s
= | oo ) pex s pexcRus oo sows x| comen a1, | e rcrs L
e e s B FEcRay
o e e =0
T v sous crrss [02ar o
b | oo e . /| oot ooum - =2 | oy pae
=™ |G FERN14 T e PERGEW SOWS o] [iov CTTST 0220 eexcen eex Tl B rexTxi4
= | ono =y Cowmon xR 0% | [or o
P oo sons o o o, | v rocts
= ey el
G g P
oND PERP15. ﬁ PEX DXIE" PECTXIS. :“G‘“‘}“‘“s crieg }ozzup T oz PEX_ TX15" PEGENS SONALS sEx Txts. :1 PEX_TX15.
PERNIS. eex pas S R o] [ i sexcons sows eex D PECTXIS
T Comon X106 w2 [ ow —q PEX_TERMP
U . o G e, | pox rocts ot |8 Rsse 200
g d=e e e 2o SORNNETCEASST VY Vo
e NVIDIA_ CORPORATION
Ll 2701 SAN TOMAS EXPRESSWAY
‘ ASSEMBLY ‘ <ASSEMBLY _DESCRIPTION> SANTA CLARA, CA 95050, USA
[ GE ot [ Eees W_PN [ 600-1G166-BASE-A02
AL WO DESGN SFECFOATONS, REFERENGE SFEGROATONS, REFERENGE BOAFGS, FLES, DRAWRGS. DAGNDSTICS LTS D OTVER DOGNENTS OR FFORVATON (TOGETER AN SEARATELY, WATERALS) ARE BENG FROVORD A5 5. T WATERALS TAY
'CONTAIN KNOWN AND UNKNOWN VIOLATIONS OR DEVIATIONS OF INDUSTRY STANDARDS AND SPECFICATIONS. NVIDA MAKES NO WARRANTEES, EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE WITH RESFECT TO THE MATERIALS OR OTHERWISE, AND EXPRESSLY DISCLAMS ALL PCB REV 1G166-A02 ‘ PAGE ‘ 3 OF 41
IMPLIED WARRANTIES INCLUDING, WITHOUT LIMTATION, THE WARRANTES OF DESIGN, OF NONINFRNGEMENT, MERCHANTABLITY OR FITNESS FOR A PARTICULAR PURPOSE OR ARSING FROM A COURSE OF DEALING, TRADE USAGE TRADE PRACTICE, OR INDUSTRY STANDARDS. BOM REV/ A ‘ DATE ‘ 01-AUG2019

A 3 c 3 E F 3 H




Page4: MEMORY: GPU Partition A/B
AF49=CMD32, AQ52=CMD33 IN TU104
AF49=CMD33, AQS: MD32 N GP104 D41=CMD32, A42=CMD33 IN TU104
el el D4 MD33, -CMD32 IN GP104
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Use NC pin to Improve NVVDD,FBVDDQ,1V8 PDN
For TU116 Only —
Gis NWOD
i
NVHS_RX0 L]
I
NVHS_RX1 L.
O —— B
v NVHS_RX2 ~
O
NVHS_RX3 Lol
e o
AT | NvHS_DVDD NVHS_RX4 L
9| ks VoD O
AM | NvHS_DVDD
A | NvHS_DvDD NVHS_RXS L]
o
~ NVHS_CVDD
AT | NvHS_cvDD NVHS_RX6 M
o
wisra e ]
NVHS_RXT ~m
NVHS_TX0 Ld
NVHS_TX0 L]
NVHS_TX1 o
NVHS_TX1 L]
0 | s /oo s e |48
AT \yHs_HVDD NVHS_TX2 5
AN | NyHS_HYDD
AN | NVHS_HVDD NVHS_TX3 ~
AR s oD O s
A9 | Nyhs AL HYDD [V . .4
NVHS_TX4 B
s
hs_Tis
NVHS_TX5. AS
o
i T8
NVHS_TX6 A8
NVHS_TX7 ~
NVHS_TX7 L]
A8 | NVHS_TERWP NVHS_REFCLK L.} ||
I
EXT_REFCLK_SLI A2
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Page22: MISC1: JTAG, GPIO, ADC, I12C, OVERT
wava
A s
s compatible
ST
Lo OVERT cs_scL [ B8 NN_12( 0A
2Cs_sDA | B8
-
e TS_VREF
I s, s -
oesa 1o A 35— p
wosa | e
12c8_SDA [ 8
an THERMON
j THERVDP
GPIoo | B5
oo | 2 >
Gpoz [ B
ADC_N GPoa | B8
ADC_N GPios [ EET
GPIOS :
i
oo |22 B>
cRos (B ouT
GPoog | B8
Grot0 [ B8
JTAG_TCK Grot [ B8
AG. TV Grot2 [ B 1
Taco Grors [ L
T oo ;
JTAG_TRST GPO15 z e "
o —
o T
NVITAGSE crots [ B2
i) -] NVJTAG_SEL GPotg | DY
GPo2o | B
GPo21 | %
GPo22 | B
GPoz3 | B
oy
o
piedE
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o
o
s
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Page23: MISC2: ROM, XTAL, Straps
GROUPO GROUP1 GROUP2
STRAP2 STRAP1 STRAPO RAMCFG[4:0] g
L L L 00000
L L H 00001
ros3 ro26 ross
00k 00k 00k
S H L oooto i -y i Coumon Coumon Coon
L H H 00011 o
H H L 00110 ™ ) —
H H H 00111 a2 R =
L L M 01000 rots roz2 ros
006 00 006
STRAP2 STRAP1 STRAPO RAMCFG[4:0]
L L L 0000 Samsung 8Gb 256Mx32 K4Z80325BC-HC14
L L H 0001 Micron 8Gb 256Mx32 MT61K256M32JE-14:A
L H L 0010 Hynix 8Gb 256Mx32 H56C8H24MJR-S2C
z L H H 0011 Samsung 8Gb 256Mx32 K4Z8032BC-HC12 ? 7
H H L 0110 o compatible
" " " 0111 Tazzmsc2 Voo -2
RoMCs [0 B4 o nereuse RS, AN oot netcuss Sl
L L M 1000 Rous | B¢ soomat neTeusss - . R239, 3300 s werousss -
ROM S0 e i} I A T ———ry i
) srraro RoM SCLK [ B9 v Y oo T2, Sohm s 4 Py
L M L 1001 | SRR o Y Veaior oo
N — T Y
- TS A6 straes
PR N—
85, STRAPS =
ROM_SO ROM_SI ROM_SCLK DUMMY[2:0}FS_OVERT 1:ENABLE O:DISABLE o
L L L xxx1 FS_OVERT ENABLE DEFAULT BUFRST [ )
L L M xxxo FS_OVERT DISABLE
STRAPS STRAP4 STRAP3 SMB_ALT_ADDR DEVID_SEL PCE_CFG VGA_DEVICE e gon
LB502 300hm "
" H 1 1 1 1 BEAD 0M3  COMMON. o> GIV.
M H 1 1 1 ) o
M L 1 1 0 1 L i l 22 | sp pvoD
b T &2 | vip_pLivoD
- M L 1 1 0 0 -
L H M 1 0 1 1
L M H 1 0 1 0 o
L M 1 0 0 1 Cioss bl Y2 | GeorLL_AvoDo
e o T 11| GrceLL_AvOD!
L L M 1 0 0 0 - -
oo oo oo ok e
4 H H H 0 1 1 1
H H 0 1 1 0 Near the GPU Under the GPU oo
H L H 0 1 0 1 g
86 EXT_REFCLK_FL XTALOUTBUFF
H L 0 1 0 0
85, XTALN XTALOUT
L H H 0 0 1 1 xaLss_Gry
i
. " o o ] o XTAL 27Whz
s E——— oo oo
L L H 0 0 0 1 DEFAULT o YTALN IR
o a0z A e ALoUTRUFF
L L 0 0 0 0 oo l cies | |
20¢ T Ty EY
G G B T orsnaen oo
1:SMB_ALT_ADDR ENABLE 1:PCIE_CFG LOW POWER oo oo oo oo
H=High :Tied to 1.8V
0:SMB_ALT_ADDR DISABLE 0:PCIE_CFG HIGH POWER = =
s M=Middle:Tied to 0.9V o oo o
L=Low Tiedto OV 1:DEVID_SEL REBRAND 1:VGA_DEVICE ENABLE
0:DEVID_SEL ORIGNAL 0:VGA_DEVICE DISABLE
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Page24: PS: 1V8_AON
Use 5V as 1V8 OVRO VCC(PIN 2), can make 1V8_AON power down later(hold more time during power down).
1 And no glitch on 1V8_PGOOD. 1
1v8 Switcher
PVIN(PIN 3) recommended range of GS7303: 1.3V-5.5V/
BF 039-0146-000: 10uF 10V X6R 0805 (in sproadshect)
039-0210-000: 22uF 6.3V X5R 0805 (NOT in spreadshest)
VCC(PIN 2) UVLO of GS7303: OV RO
Rising turn-on threshold is 2.2V-2.5V
PGB COLAYOUT 120.1025000: 726, 1k, 2mm
i is i wr RAO7, 100K
Falling hysteresis is 0.25V(typ) 2 A ©s0-462.000: 76, 2201, Smm
Rst —
Oonm ) PCB CO-LAYOUT
APWBBOSA VIH > 1.4V aomm 2
VIL < 05V oo uts
GSTHCTDR "
AP3436 VIH > 1.6V = w08 comicn e son
VIL < 05V Coamon 4
ps_1ve_sonEN v [ Be AN
R3s3, . Oohm s olows PS_1v8_BOOT o 0805 and 0603W colay
> T s e o L8 o 220 . o
coumon - Ps_1vs vee oo e NG FOR 873030 o [y e oo
. B swls Ps_1ve_sw oo o
= aw @ ciiar e cs csa
GS7303C: EN VIL=0.3V o 1‘1 N gz zu g2 o3
06V oo [+ o o o o —
THERM [ - - - -
oo = P = -
Fsw=1MHz
3A Capabilit o6 [ e oo
316-0591-000: GS7303 pability 20F 20F 20F 20F
316-0517-000: UP1728SDDA I Current Mode with internal compensation = = = =
316-0251-000: APWBBO0S o o o o o s
" CCM MODE Commion Conmion Common Conmion
PS_1V8_AON_PGOOD Fe.1ve_Po00D Tss(max)=0.2ms o o o o
— RoS2, Oom ) !
ouzals S COMMON Vout Discharge Resistance=1000hm
Ro74
208 s 1ve.Fa Ps_1ve_FBR PS_1ve._FB_RC
s Rig9, .\ Oohm c1ag7) |470F Ro34, - Ootm ReSs, - 1000hm
Conmon ok =i AT M comor
L : owon 7 Remote Sense
oD R, 20K RoSs, . Oohm
R67
106
eND
% -
0.6V*(1+20K/10K)=1.8V
NVIDIA CORPORATION
2701 SAN TOMAS EXPRESSWAY
[AssaBLy [ <ASSEVELY_DESCRIPTION SANTA CLARA, CA 95050, USA
[TPrce oeme [ s e ron WP | 600-1G1G6-BASE-ADZ
AL NVIDIA DESIGN SPECFIGATIONS, REFERENGE SPECFIGATIONS, REFERENGE BOARDS, FLES, DRAWNGS, DAGNOSTICS, LISTS AND OTHER DOGUVENTS OR NFORVATION (TOGETHER AND SEFARATELY, WATERIALS) ARE BENG PROVDED AS 5. THE NATERALS NAY
CONTAIN KNOWN AND UNKNOWN VIOLATIONS OR DEVIATIONS OF INDUSTRY STANDARDS AND SPECFICATIONS. NVDA MAKES NO WARRANTES, EXPRESSED, WPLED, STATUTORY OR OTHERWISE WITH RESPECT TO THE MATERALS OR OTHERWISE, AND EXPRESSLY DSCLAMS AL B eV TGT65-A02 [PoE ZAoF AT
IMPLED WARRANTIES INCLUDING, WITHOUT LIMTATION, THE WARRANTEES OF DESIGN. OF NONNFRNGEMENT, NERCHANTABLITY OR FITNESS FOR A PARTICULAR PURPOSE OR ARSING FROM A COURSE OF DEALNG, TRADE USAGE. TRADE PRACTICE OR INDUSTRY STANDARDS. BOM REV A ‘ DATE ‘ 0T-AUG2019
» o c o 3 3 3 W




soT223

315-0770-000
315-0767-000

Page25: PS: 5V
wr
S W
=
= = w .
oS sy n oo o 2o Boorl s [ o oY Voo L . e
’ ovrsvic o © a7
- pes " GELATSU
e voors
0.8V*(1+40.2K/7.68K)=4.9875V
<o uts
e &
i et i
— s o0

Vout=1.25%(1+1020/340)+60uA*1020=5.06V
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Page26: PS: PEXVDD
DUE
Use 5V as PEX_VDD OVRO VCC(PIN 2),
enable PEX_VDD OVRO internal discharge(100ohm typ), making PEX_VDD power down faster.
PEX_VDD Switcher
—_— ADD 3 MORE MLCC
3V3_F is Far Away From Source
VCC(PIN 2) UVLO of GS7303: OV RO
L con L craus L craar L crear L cresn L cres
Rising turn-on threshold is 2.2V-2.5V o - - o - -
Falling hysteresis is 0.25V(typ) o w5 coLavour T T = T = o o T
[ e Y Veouion Coumon Conmon Conmon Coumon Conmon Common
oo 1
Oohm GRD PCB CO-LAYOUT
APWBBOSA VIH > 1.4V aosom
VL <05V oo s
GSTA0IACTOR reoezeess u, nn Vin range of OVRO: 2.6V-5.5V
AP3436 VIH > 1.6V = rep s B, s
VIL < 05V Coamion
S 2 frooo [Ty Pexyo0
ot A o) enrs X Ps_peX_B00T s e - " i 0805 and 0603W colay
PS_PECVCC PIN8: NC FOR GS7303C o] [0 o comon
GS7303C: EN VIL=0.3V o 2l vee . Sy = [ e . L o L %
4 o [ F s s
5 e 0sv eeid Iﬁ Iﬁ Iw Im
Fsw=1MHz L 1 1 = =
3A Capability
Current Mode with internal compensation i oz L ozt L oz L o
CCM MODE - - - -
316-0591-000: GS7303 b = = b
316-0517-000: UP1728SDDA Tss(max)=0.2ms I Comon I Comon I Conmion I oo
316-0251-000: APW8805 Vout Discharge Resistance=1000hm = = = =
Ps._FEX B Ps_PEX_FB R PS._PEX_FB_RC B
RT79,  \ Oohm Cr34| 470 Ro47,  oobm Rad8, - 1000hm
EAAA = e v EAAA G w0 comor
= 0.8X(1+RT/RB) Comion ? Remote Sense
=08 X (1 + 7.5K130.1K) LYYV UYL
=10v Ro72
106
= 0.6X(1+RT/RB) 4
206X (1 + 6.81K10K) :
=10V =
0.6V*(1+6.81K/10K)=1.008V
Fl Pexyo0
s Tiam
s revooar | M s, PEX/DD_DSCHARGE
s
PEX_VDD DISCHARGE(DEFAULT NO STUFF)
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0 cass s o6 o2
o e o o o o - i
12V OPTION TO CHECK Common COMMON. Common S0BAR 105003, 100Kz
w s
S
soe
[ OPENVREG < oo
R722 Rr4s,  220hm 9] o ® b
0k o Vs Veoumon o8 ee NTMFS4C029NT1G
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N eater y
n s 2y 022 .
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Page28: PS: FBVDDQ PH2

o83
caso 0 caon a0 a0
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Page29: PS: FBVDDQ

w

Vs

Ri24,  oohm

Vout = Vref * (1 + Riop / Rbot)+V_ripple/2
1.35V = 0.704V * (1 + 13K/14.3K)+0.043/2

NVIDIA  CORPORATION
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