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NP, GeForce SKU P-BOARD

300W-500W, 256bit, GDDR6X x16 16GB
DP + DP + DP + HDMI/DP

TABLE OF CONTENTS

Page Description Page Description Page Description
1  Table of Contents 30  IFPE DP, NP IFPC 55  PS: NVVDD PH8B, PH8C
2  BLOCK DIAGRAM 31  IFPF DP, NP IFPD 56  PS: INPUT CAP
3 PCI EXPRESS 32 MISC. ROM, STRAPS 57  PS: NVVDD OUTPUT CAP
4  MEMORY: GPU PARTITION A/B 33  MISC. XTAL, PLL 58-59  -BLANK-
5 MEMORY: FBA PARTITION[31:0] 34  PS:5V 60 SP_PLLVDD LDO_LOADSWITCH
6 MEMORY: FBA PARTITION[63:32] 35 PS: PEX _DVDD, GA1V8 NP1V2 61  -BLANK-
7  MEMORY: FBB PARTITION[31:0] 36  PS: NP1V8(NP ONLY), 1v8 MISC 62  PS: INPUTS, FILTERING, MONITORING
8 MEMORY: FBB PARTITION[63:31] 37  PS: FBVDDQ OVR3 63  PS: PREFILTER
9  MEMORY: GPU PARTITION C/D 38  PS: FBVDD PH2 (PWM2) 64  BLANK
10 MEMORY: FBC PARTITION[31:0] 39  PS: FBVDD PH3 (PWM3 ) and PH4 (PWM1) 65  SEQ: 5V, GA1V8 NP1V2 EN, 3V3_SEQ, 3V3_PROT
11 MEMORY: FBC PARTITION[63:32] 40  PS: FBVDD OUTPUT CAP NEAR VR 66  SEQ: NV, PEX, FB EN
12 MEMORY: FBD PARTITION[31:0] 41  PS: FBVDD OUTPUT CAP NEAR MEMORY 67  SEQ: MISC, PEX3V3 MONITOR
13 MEMORY: FBD PARTITION[63:32] 42  PS: NVVDD Controller 68  FAN & NORTH LOGO LED
14-18 - BLANK - 43 PS: NVVDD Controller Sense 69  X/V LEDs
19  MEMORY DECOUPLING 44  PS: NVVDD PH1A, PH1B 70  MECH & VR THERMAL PROTECTION
20  GPU: GND, NC 45  PS: NVVDD PHI1C, PH2A 71  PCIE TERM
21  GPU: GPU POWER 46  PS: NVVDD PH2B, PH2C 72 KICKER
22 GPU: NVVDD DECOUPLING(1/2) 47  PS: NVVDD PH3A, PH3B
23 GPU: NVVDD DECOUPLING(2/2) 48  PS: NVVDD PH3C, PH4A
24  GPU: FBVDD DECOUPLING 49  PS: NVVDD PH4B, PH4C
25 - BLANK - 50  PS: NVVDD PH5A, PH5B
26  GPU: GPIO, THERMAL, JTAG 51  PS: NVVDD PH5C, PH6A
27  IFPA&IFPB UNUSED,NP IFPE 52  PS: NVVDD PH6B, PH6C
28  IFPC HDMI/DP, NP IFPA 53  PS: NVVDD PH7A, PH7B
29  IFPD DP, NP IFPB 54 PS: NVVDD PH7C, PH8A
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Page 2: Block Diagram

NVVDD Power Supply
NVVDD: PH1-24

3 " | MICROFIT CON
EXT 12V EQN/ YL

FBVDDQ Power Supply
MEMC MEM C | MEM B FBVDD/Q PH1-3

';:| x1 x1 x1
- 1v8 Power Supply _
MEM D MEM B GA1V8_NP1V2
x1 x1
5V Power Supply )

(NN oV
%I MEJI\_/I D GA104 ME(I\]/-l A

X (GB5B-256) FAN .

PEX_12V Finger

MEM A

x1 PEX_VDD Power Supply
PEX_VDD

- PEX_3V3 Finger

DP_D

1vV8_MISC Power Supply
1V8_MISC(NP ONLY)

DP/HEMI_C

PCle 4.0 x16 EDGE FINGER
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*********** - NET VOLTAGE MAX_CURRENT MIN_WIDTH
[, 55 CN20001 - -
12Vo—t 3v3
| 021713 (:EglE]A ‘ (23221 70 8211?:74 NONPHY-X16_NOLOGO ? :
u uF ul CON_X16 NV_SOURCE_POWER_NET 3.0A
| - -, - 0A A
‘ 13}72 >< ig;ﬁ ‘ %g://n ig&’ %)gTUFFJEIEXP_XlG_EDGE Rzo&ﬁg ggumm GND NV_SOURCE_POWER_NET 8.5A
‘ 060 | xes 52 0.05 ohm L
| COMMON NO STUFF | COMMON COMMON B: \ +12V TRST* JTAGL B9 SNN_PEX TRST* =
! [ 821 +1v TCLK JTAGD Cl’*‘? S TELK GND
| PCB CO-LAYOUT | A2\ T35V TASZI A PEXTDL LT B
*********** ? p B\ 117 100 TTAGH 27 EX T0O : :
3 GND B3 Y +12V/RSVD TMS JTAGS J A8 SNN PEX TMS 1 Place between 1
o ! ! 1 1
s | g T W ; Place under GPU . GPUandPS ‘
A9 1\43v3 ! ' 1 PEX_DVDD
3V3_AUX_CON A0 T\+3v3 ' ' ; 7 ;
i ¢ L . i
6 i B0 | }3v3AUX ‘ | ! :
comon PEX_PRSNT: Gl : 21440 C21369 C21441 21431 C21487 21478 : : (1:81?21 (1;(%0252 (2:%1263 :
set> GoUT 5 ALY PRSNTL smcyfk |55 PEX SweLk o125 #0103-300-A1 : | Po—/—aw —/—s — " 1
e ST P PRNTZ A BT DRSNS SUCHK 56— pex owaT P s1oes ADI033C Dol de s R Lk Lk ik LUk ; | s i%" % :
! 109 10% 0% 109 10% o ! ' |
. CHANGED : by 68 by 368 68 & : ‘ 030 0a0s aats ‘
7118<  67.20> o PEX_CLKREQ: B12 ~ (| REQ ' 0402 0402 0402 0402 0402 0402 i 1 COMMON COMMON COMMON 1
SN PEX WAKE 1/24 PCI EXPRESS ! COMMON COMMON COMMON COMMON COMMON COMMON ' i i
B4 B11 * - ! ! | :
Ad g“ WRKE O SNN_GPU_WAKE* BR3L~ pEX WAKE ' : : - !
7| GNI - PEX_DVDD ! : : N :
A ALl PEX_RST* < < - PEX_RST_BUF* BT30 1 T ' GND !
51— GND PERST [T o744 [ PEX_RST PEXBVED ; 21452 | 21468 €21525 €21558 co1408 ; C20244 | (21565 1
A5 @ND o GGoT GPU PEX CLKREQ* BP3L PEX_CLKREQ PEX"DVDD | et = i A w ‘ | oo G20 |
B _ | ' . . ! : :
GND PEX_DVDD ' 20% ' 1 1
818 | GND FCLK |_A13 PEX REFCLK PEX REFCLK  pryGENA_SIGNAL BI30 | pey REFCLK PEX-DVDD ; [ 0% 0% e 0% ; ! i 0 !
A8_| GND FCLK DAL PEX_REFCLK PEX REFCLK__ PEXGENA_SIGNALS BK30 PEX_REFCLK PEX”DVDD ! g%MBMON hivon oion Ehivon Eouvon ! : Counion | Cvivon |
- PEX_DVDD ' ‘ ! 1 |
£ PERPO |_ALS PEX TXX0_ PEXGENA_SIGNALS 0215945{ 0.22uF PEX TX0_ BL3L | pey TXO PEXDVDD | ! 1 1
= PERNO [HALZ PEX_TXXO PEXGENA_SIGNAL PEX_TXO PEXGENA_SIGNAL BV3L~ PEXTX0 PEXDVDD | : : :
GND - COMMON i 0402 ‘53‘/ COMMON - PEXDVDD ; ! | = :
pETPQ | B14 PEXRXD, PEX RX0 C PEXGENA SIGNALS s R [[1_BR® |pey pxo PEX_DVDD : = : | GND |
END OF X1 PETNO OB RX0 PEARNOC PEXGENS SIGNALS S0 PEXTRXO - : oo : 2x 0805 22uF
n28< (GOt RSNT2 B B3L~ proNT2\ “PERPY |_A2L PEX_TXXL PEXGENA_SIGNAL €21582] |0.22uF PEX_TXL PEXGENA SIGNAL BI32 | pEy TX1 : 8x 0402 1uF : ! !
e Qo RSVD3 A9 RN PERNT A2 PEX_TXXL® PEXGENA SIGNALS 0402] [6.3_CZI568] [U.22UF  PEX TXI®  pEXGENA SIGNAL ! BK32 | bEN—Ta ! ! ; 3x 0805 10uF ;
128<  QouT WRBRK 830 ~ PWRBRK N COMMON 0402] [6.3V COMMON - — PEX CVDD L_BF3l 1 3X 0603 4 7 F ! I u i
713< 50T SVD5 A32 RSvD PETPL |_BLS PEX RX1_ PEX_RX1_C PEXGENA_SIGNALS xR 10%  XR BP33 | pEY RX1 PEX-CVDD | _BGaL *. .fu !
w2 PETNI [HE20 PEX_RXL PEX RXL C PEXGENA_SIGNAL Iyl BR33 | pEXRX1 PEX-GVDD |_BHaL T | | : :
J B2L | 8 B PERP2 |_A25 PEX_TXX2 PEXGENA SIGNALS C21471| |0.22uF PEX_TX2 B3 | pey T2 ! !
B2 A26 PEX_TXX2X PEXGENA SIGNALS 0402 ] [6.3v 0 PEX TX2*  pEXGENA SIGNALS BM33 ! ! i i
522 GND PERN2 = % 0021 (637 - PEXZTX2 : ; : |
s A2 8 B PETP2 |23 PEX RX2_ PEX_RX2_C PEXGENA_SIGNAL COMMON X7R 10% X7R COMMON y—\ BR34 | pey RY2 i |
b 825 8 b PETNG (5824 PEX_RXZ PEX RX2 C PEXGENA SIGNAL BT pEA-RY 3 | 3 3
A21_ ]G B PERP3 | A2 PEX_TXX3 PEXGENA_SIGNALS 0214 0.22uF PEX_TX3 833 | pey Tx3 ; 1 ; :
p A% | END PERN3 [HA30 PEX_TXX3* PEXGENA_SIGNALS 0402 e 3v PEX_TX3* PEXGENA SIGNALS BK34~ pEX—TX3 ! ! | |
. 829_| GND - COMMON 0402] ‘63V COMMON - ! ' ; !
AL éND PETP3 |_B27 PEX_RX3 PEX_RX3 C PEXGENA_SIGNAL xR XR [ 183 |pey rya : : ' '
B2 | ND eng oF x4 PETN3 B2 PEX_RX3* PEX_RX3_C PEXGENA SIGNALS \ BRBSC PEXTRX3 : : : :
7777777777 A35 PEX_TXX4 PEXGEN4_SIGNALS €21439] |0.22uF PEX_TX4 BL35 | : | |
A2 oy — o s PEXGENL SIAL ke PETNA " prycria sionar B35 | hEX—134 | | | |
128< PEX_PRSNT2 C 848 ~ pRINT2 = pw— 300 0402 \63v oumon C ; : | |
71.38< gow PEX_RSVD6 ae) RSVD PETP4 |_B33 PEX_RX4_ PEX_RX4_C PEXGENA_SIGNALS xR 10% X7R BR36 | pEx RX4 i i ' '
s PETNA (B3 PEX_RX4 PEX_RX4 C PEXGENA_SIGNALS BT3 | PEXRX4 3 3 ; ;
Ji B35 g B PERPS |_A39 PEX_TXX5 PEXGENA_SIGNAL €21416| |0.22uF PEX_TX5 BI36 | pEy TXS ; | ! GALV8_NP1V2 !
h B36 | 3ND PERNE [HA%0 PEX_TXX5* PEXGENA SIGNAL 0402] [6.3V 22U PEX_TX5* PEXGENA SIGNAL BK36,~ pEXTXB | | i Q i
AL GND - COMMON 0402] [6.3v COMMON - - . : ; |
b A38_| END PETPS |_BS7 PEX_RX5 PEX_RX5_C PEXGENA SIGNALS xR 10% XR BP37_| pEX RX5 PEX HVDD |_BF38 { ' T i
B39 B38 PEX_RX5* PEX_RX5_C PEXGENA_SIGNALS Il BR37 - BFA( ' ' | 1
sao | SND PETNS = = PEXRXS PEX HVDD I —grar 4 | 21315 | 21317 | (21305 21301 | 21299 21325 : ‘ 21262 | C20293 21241 !
rar—| SND M3 PEXTXNG €21399] |0.22F PEX_TX6 1 s PEX VDD 5538 3 | TuF_L 1uF IuF TuF TuF IuF 1 | 1ouF"_L_ T0uF 2uF T
GND PERP6 = PEXGENA_SIGNAL : CIT392T 0 220F = BEXGENA_SIGNAI. PEX_TX6 PEX"HVDD (—g=75-9 | — — —w — — —w : ' ——6v T — 6V —_— '
é GND PERNG (DA% PEX_TXX6 EEXGENA_SIGNALS 0402] 6.3y [10-22u PEX_TXG PEXGEN_SIGNALL Il BMS7.~| PEXTX6 PEX_HVDD |28 ! 10% 10% 10% 10% 10% 10% ! 1 10% 10% 20% 1
pas—| GND B4 PEX_RX6 PEX_RX6 C COMMON X7R 0402l 5% 7w _common 1 eR3s y PEXCHVDD |—5ei5-4 | | : o !
GND PETP6 - PEXGEN4_SIGNALS PEXiRXG PEXiHVDD | BG43 L 0402 0402 0402 0402 0402 0402 | ' 0805 0805 0805 '
A GND PETNG B42 PEX_RX6 PEX_RX6_C PEXGEN4_SIGNAL 1 BT38 PEXRX6 PEX"HVDD 78(344. ' COMMON COMMON COMMON COMMON COMMON COMMON ' ! COMMON COMMON COMMON
A = - — H38 § | T ; i
GND PEX_HVDD : : I I
B: AdT PEX_TXX7 C21379| |0.22uF PEX_TX7 BJ38 — H40 I ! ! i i
pag—| GNP FERF7 a8 PEX_TXX T PXeNiionaLs 0402] [6.3v ] PEX TX7® __ PEXGENA_SIGNALS Bk38 | hEXT%7 PEX HVDD —grar $ ; ! = !
B9 _1GND PERN7 X XT1 ot e x PEXCTX7 PEX"HVDD L 4 | ; | o |
GND PETP7 |84 PEX_RX7 PEX_RX7_C PEXGENA_SIGNAL COMMON 7R 100 X7R COMMON L 830 | pey Ry7 EEQWBB it | | !
= EN OF ><8 PETN7 B46 PEX_RX7* PEX_RX7 C PEXGENA_SIGNAL 1 BRQC PEX:RX7 - 3 3 i :
L = T pERP A52 PEX_TXX8 PEXGENA SIGNAL C21365| |0.22uF PEX_TX8 BL39 1 C21337 €21291 C21357 ! 20327 20297 !
FERPS 285 PEX_TXX8* PEXGENA_SIGNALS OAE‘ 6.3V 22U PEX_TX8* PEXGENA_SIGNAL B30~ HEX-TX8 : 1 4.7uF L 47uF  _L 47uF ' L 10uF _1_ 22uF '
nas< 3w Gy PEX PRONT™ B8L ) PRSNT2 PERNS IO ) COMMON 308 oa2] [63v comvoN B A R PEX_PLL_HVDD | 873 | | T % T T o ! T T !
e S s R L e N S | e e Tax o T |
71.28< PEX_RSVD8 B82 | R3vD PETNS [H85L PEX_RX8* PEX_RX8_C PEXGENA SIGNALS Il BT40,~ PEXRX8 ! 0603 0603 0603 ! 1 0805 0805 i
- — ' COMMON COMMON COMMON H COMMON COMMON H
PERPY |_A56 PEX TXX9_ PEXGENA SIGNALS C21334/|0.22uF PEX TX9 ¥ BJMO | ey Txg ! !
. PERNG (25 PEX_TXX9 PEXGENA_SIGNAL om{ 63/ T 0] PEX_TXO PEXGENA SIGNAL B0 pEXTX9 | : 3 3
Ji B52 g B pETPg |85 PEX_RX9 PEX_RX9_C PEXGENA_ SIGNALS COMMON 7R 10% X7R COMMON 1841 | pey Rrxo = ! a !
b igz éND PETNG [ 85 PEX_RX9* PEX_RX9_C PEXGENA_SIGNALS I BR41 | pEXRX9 GND Gﬁ)
b o 1\ PERP10 |_A60  PEX TXXI0 PEXGENA_SIGNAL C212501 0.220F PEX TX10  pexaena sichaL T8t | pey Tx0 ; | 1 1
p B56 ABT PEX_TXX10* PEXGEN4 SIGNALS 0402] [6.3v_ C21249][0.22uF PEX_TX10* PEXGENA SIGNAL 1 BM4L ! ! 1 1
s GND PERN10 ¥ . ol [ ¥ PEX_TX10 )¢ u ; ! !
P! COMMON 7R - X7R COMMON i i ' '
p A58 B58 PEX_RX10 PEX_RX10 C PEXGEN4 SIGNAIS 10% BR42 I | ! !
i A59 GND PETP10 B59 PEX_RX10* PEX_RX10_C PEXGENA SIGNAL® 1 BT42 PEX_RX10 | 3X 0603 47UF | ' 2X 0805 ZZUF '
A3 1GND ETNIO (B9 X PEX_RX10 | ‘ ; ;
b B61 8 B ERP11 | A4 PEX_TXX11 PEXGENA_SIGNALS €21238| |0.22uF PEX_TX11 8142 | pey Tx11 e ’ : 3x 0805 10uF :
b A62 AGS PEX_TXXITX PEXGENA SIGNALS 0402] [6.3V 0 PEX_TXIT®  pEXGENA SIGNALS BK42 ' '
A63 8 B RN11 (5= = g 0402] [6.3V = PEXCTX11 | |
b B64 | GNB P11 362 PEX_RX1L PEX RXLL C pExcENd_SIGNAL COMMON X7R 109 XTR COMMON BP43 | pEy RX11
1 65 8 B PRTNIT [HEE2 PEX RXLL PEX RXI1 C  pEYGENA SIGNAL ] L__BRBH pEXRX11 : |
b AT A8 PEX_TXX12 PEXGENA_SIGNALS €21221| |0.22uF PEX TX12  pEXGENA SIGNALS ’_T\ BL43 ! 3
p B68 GND FERR12 A69 PEX_TXX12* PEXGEN4_SIGNALS 4{ PEX_TX12* PEXGENA_SIGNAI BM43 PEX TX12 ! !
5% 1 GND PERNIZ (DA X ol [ PEXTTXI2 | |
! A & petp12 388 PEX_RX12 PEX RXI2 C  pEXGENA SIGNAL common 7R i0% X7R COMMON BR44 | pey RY12 1 1
Q; g PETNL2 [B67 PEX_RX12 PEX_RX12_C PEXGENA_SIGNALS 1 BT44 PEXTRX12 3 3
BT AT2 PEX_TXX13 PEXGENA_SIGNALS. €21198| |0.22uF PEX TX13 B4 - 1
A & PERRLS 373 PEX_TXX13* PEXGENA_SIGNAL 0402] [6.3v PEX_TXI3*  prXGENA SIGNALS Bkaa | bEXTX13
A7 g D PERNL3 - COMMON J0R° 0402| ‘53‘/ COMMON PEXTXL3
876 | QD PETPY3 |_B70 PEX_RX13 PEX_RX13_C PEXGENA_SIGNALS xR X BP45 | pEy RY13
2; el PETNI3 BT PEX_RX13* PEX_RX13_C PEXGENA_SIGNALS \ \ BRA5  PEXRX13
3V3_AUX_CON b AT9 | NB PERPIM |_AT6 PEX_TXX14 PEXGENA_SIGNAL €21166 |0.22uF PEX TX14 BUS | pey TX14
o} b 80| dnp PERNTE [HALZ PEX_TXX14% PEXGENA_SIGNAL 0402] [6.3V Iz 0] PEX TX14*  prxGENg SIGNAL B4 pEYTX14 PEX CVDD SENSE |__BK46  PEX CVDD_SENSE Com e
ND PETPL 874 PEX RX14 PEX RXL4 C BEXGEN_SIGNALS COMMON  X7R 2006 X7R  COMMON [ 1__BR46 RX14 450HM_NETCLASS1 TW
){ %271L16F56 >< 8211&54 PETNIA (DB PEX_RX14* PEX_RX14 C PEXGENA SIGNALS 1 BT46 PEX RX14 PLA PU BALLS
6.3V 16V —
Y = A80 PEX_TXX15 a al C21139] |0.22uF PEX_TX15 BL47
oy i GND o PEX_TXXI5* PEACENA SIGNALS 0402] [6.3v 0 PEX TXI5"  pexGEN4 SIGNAL Bua7 | hEATX1D
J{RE 0% PERNIS F - COMMON Y93’ oaz] [63V COMMON - PEXTXIS
NO STUFF NO STUFF pETPL5 \ B8 PEX_RX15 PEX_RX15 C PEXGENA SIGNALS xR 10% XR BP47_| ey RX15 PEX TERMP |_BTS0__PEX TERMP R20207 2.49K
PETNLE Xwe PEX_RX15* PEX_RX15 C PEXGENA_SIGNAL m BR47~ PEXRY1E — 450HM_NETCLASSL 0402 Y ¥,V COMMON
= END OF X16
o e T — oD NVIDIA CORPORATION
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Page 4: MEMORY: GPU Partition A/B
@ £8 DATA CHANGED o
ggé%%égo"“ 8iC<>  720<> (BT FBB D<63..0> 3/24 FBB FBB CMD<52..0> [Bor 74 e
DATA FB CMD =
e FEA D<63.0> 2124 FBA —FBACMD<52.0> [T sis< o1s Btz Do FB8 CMDO |57 —Fop-Crib=r
C C > — — A38 >
FBA D<0> A i E Y53 FBA CMD<0> D2 FBB_CMD2
FEAD<I> Agas | FoADY EBA MDY miss—FaA-cwD<I> > D3 FBB-CMD3 | 238 >
FBA D<2> ACS2 | Fn-p) FBA-CMD3 [_ABSS _FBA CMD<2> z D4 FBE_CMD4 (22 >
FBA D<3> AC: FBA D3 FBA-CMD3 [_ABS6 _ FBA CMD<3> = D5 FBBZCMDS —z =
FBA D<4> AF! FBA D4 FBA-CMD4 [_ACS6  FBA CMD<4> = D6 FBBZCMDE —4 =
FBA D<5> AC! FBA D5 FBA-CMD5 | _AC53 _ FBA CMD<5> = D7 FBBCMD7 —; =
FBA D<6> AEST | FRA DG FBA—CMD6 | AD56  FBA CMD<6> GA1XX GDDR6X CMD Mapping x16 Mode S _D8 FBB_CMD8 | —~ =
FBA D<7> AF51 | Fen-B0 FRA-GMDY [AES —FBA CMD<T> Lover 0.31 Unper 32,65 = D9 _FBBCMDY |24 3
FBA D<8> W51 | £pa—p FBA-CMDS | _AES6  FBA CMD<8> DRAML DRAM2 = D10 FBB_CMD10 A =
FBA D<9> W50 | £pa—p FBA-CMDQ | _AF56  FBA CMD<0> CHA-Byte 0,1 CHA-Byte 4,5 = D11 FBB_CMD11 A4 =
FBA D<10> 53| FBAD10 FBA CMD10 | _AF53 _ FBA CMD<10> = D12 FBB_CMD12 —3 =
FBA D<II> 4| EBATD11 FBA"CMD1]1 | AC56  FBA CMD<II> CAO_A CMD1 CMD33 5 _D13 FBB"CMD13 | —47c =
FBA D<IZ> Fen-p1l FBA-CMB13 [AH55 FBA CMD<I2> v pvee Qbas > D14 FBB-CMD14 4 >
FBA D<I3> FBA D13 FBA-CMD13 [_AHS6 _ FBA CMD<13> CATA cMp11 CMD35 =~ D15 FBB_CMD15 —2¢ =
FBA D<14> FBA D14 FBA—CMD14 |_AJ56 FBA CMD<14> CAZ A CMD24 cMDa7 = D16 FBB_CMD16 AT S
FBA_D<15> ABS: FBA D15 FBA—CMD15 |_AJS3 FBA_CMD<15> CAGA CMD12 CMD36 = D17 FBB_CMD17 D47 &=
FBA D<16> AMS: FBA D16 FBACMD16 |_AKS6 _ FBA CMD<I6> CA5 A CMD15 CMD45 = D18 FBB_CMD18 — S
FBA D<17> ALST | paA—D17 FBA-CMD17 | _ALSS FBA CMD<I7> 17 CA6 A CMD22 CMD49 = D19 FBB_CMD19 B4 =
FBA D<18> AV52_| FERA-D18 FBA-CMD18 [ A6 FBA CMD<I8> CAT A CMD23 CMDa8 = < D20 FBBCMD20 —7 =
FBA D<19> AJ54 | ERA-DTQ FBA~CMD19 [AMS6 FBA CMD<19> CAS A CMDO CMD34 = &7 D21 FBB_CMD21 850 =
FBA_D<20> AVAT__| ERA-DZ0) FBA-CMD20 | _AM53__FBA CMD<20> CA9 A oMD2 CMD32 = a9 D22 FBB_CMD22 A0 =
FBA D<21> AMEL | FEA-D21 FBACMD21 |_ANS6  FBA CMD<21> CABI A CMD10 CMD37 <1 G0 D23 FBB_CMD23 50 =
FBA D<22> AP50 | FEA-B53 FBA-CMB53 [APS5 —FBA CMD<22> Hen vt Qbas Dert> g D24 FBBZCMD24 530
FBA D<23> AMA9 | ERA-D3 FBACMD23 | _APS6 _ FBA CMD<23> - o 3 D25 GND B57 1
FBA D<24> AFS4 | pa—Do4 FBA-CMD24 | _ARS6 _ FBA CMD<24> CHB-Byte 2.3 CHB-Byte 6,7 7= F D26 ~ GND oA
FBA_D<25> AF49 | FRAD25 —"GND |_ARS3 cA0B CMD5 CMD29 o T D27 FBB_CMD27 Vo5
FBA D<26> AH51 | FRA-DoR GND [ A6 AL B cMDL7 CMDa3 o 25 D28 FBB-CMD28 Yoo
FBA D<27> AraT—| FEA-BY FBA CMD2) [ ARSS FBA_DEBUGO B CMDs CMD40 S it _D29 FBB_CMD29 | —weg =
FBA D<28> A52_| FRR-D58 FBA-CMD28 [ _BM56 __FBA CMD<28> — cA3 B CMD20 CMD51 5 Haa _D30 FBB_CMD30 —Veg GND
FBA D<29> AJ5: FBA D29 FBA—CMD29 | _BMS5  FBA CMD<29> N CA4 B CMD7 CMD39 = T FBB_D31 FBB_CMD31 =5
FBA D<30> AH FBA D30 FBA-CMD30 | _BLS6 _ FBA CMD<30> GND A5 B VD16 CMD42 = 5, FBB_D32 FBB_CMD32 | —25
FBA D<31> Al FBA D31 FBA-CMD31 | _BK5 _ FBA CMD<3I> Cr6 B cMD21 CMD50 e Ner— FBBD33 FBB"CMD33 27
FBA D<32> A FRA D32 FBA-CMD32 | _BK56__ FBA CMD<32> cAT B CMD19 CMD52 Detie T FBB~D34 FBBCMD34 22
FBA D<33> D: FBA D33 FBA~CMD33 [BJ56 _ FBA CMD<33> CAS B CMD6 CMD28 D<36> x FBB_D35 FBB_CMD35 | —¢55
FBA_D<34> D54 | FEA-D34 FBACMD34 |_BJS5___FBA CMD<34> CA9 B CMD4 CMD30 D<37= Na7—| FBB_D36 FBB_CMD36 —pz3
FBA D<35> D! FBA D35 FBACMD35 |_BH36 _ FBA CMD<35> CABI B CMD9 CMD38 D35> m FBB_D37 FBB_CMD37 | —5z5
FBA_D<36> C FBA D38 FBA-CMD36 | _BG53 _ FBA CMD<36> CKE.B CMDI8 CMDAL D35> = FBB~D38 FBB_CMD38 2z
Fo Dot i B D FBA-CMDY7 50— F Cib=ane > T £BE-Pao FBo-GMDa0 [ 2
FBA D<38> F EBA-T . [ B FBA CMD<38> 38 RESET* cMD3 CMD31 FBB_| FBb
FBA_D<39> :Eﬁ—g%g E ﬁ—g 3%3 [ BFS5  FBA CMD<39> 39 DEBUGO CcMD27 CMD27 = E FBB_D41 FBB_CMDA41 [A5536
FBA_D<40> G52 | FRA—DA0 FBACMDA0 |_BES6  FBA CMD<40> 4 DEBUGL CMD55 CMD55 - Ua7—| FBB_D42 FBB_CMD42 | —Z5
41 FBA D<41> BGS1 | FRA—DAL FBA"CMD41 |_BD53  FBA CMD<4T> 4 = U FBB~D43 FBB"CMD43 | =&
4 FBA D<42> BG54 | ERA-DA7 FBACMD42 | _BDS56  FBA CMD<42> P 5= T FBB~D44 FBB_CMD44 63
4 FBA D<43> BFA9 | ERA—D43 FBA~CMD43 [ BC56 FBA_CMD<43> 4 = - FBB~D45 FBB_CMD45
44 FBA D<a4> 54| FEA-Dad FBA-CMDA44 | _BC55  FBA CD<a4> 4 o o4 FBBZD46 FBBZCMDAG 528
45 FBA D<45> G50 | FRA—DAS FBACMD45 |_BBS6  FBA CMD<45> 2 = D5 FBB_D47 FBB_CMDA47 | — 25
46 FBA D<46> 52 | LRADAG FBA—CMD46 |_BAS3  FBA CMD<46> 4 = 25| FBB_D48 FBB"CMD48 | —-2¢
47 __FBA D<47> BKS3 | FRA—DA47 FBACMD47 | _BAS6  FBA CMD<47> 4 0= G4 | FBB_D49 FBB_CMD49 |—z22
48 FBA D<48> APS1 | ERA-DAS FBACMD48 | _AYS6  FBA CMD<48> 48 = a5 | FBB_D50 FBB_CMDS0 —¢z¢
(29 FBA D<49> AP53 | ERA-D49 FBA-CMDAO | _AY55__ FBA CMD<49> 49 ] Dtz ee—| FBBTD51 FBBCMDS51 —¢2%
[ 50 FBA D<50> AR5Z | FRA~D50 FBA-GMD50 | _AWS6 _FBA CMD<50> 50 D535 D54 | FBB D52 FBB_CMDS2 | —555
51 _FBA D<b1> ARS4 | FRA-T — [_AV53 _FBA CMD<51> 51 FBB~D53 GND
{52 FBA D<52> Aus; | FBA DL FBA_CMDS1 - —ave6— A cMD<s2> 55 D<52> 56| FBR-D54 GND [A%2 4
Pe3 A D<53> ageT | FBA_D52 FBAZCMD52 | — g o< ¢ D<55> F49 | FRBD55 FBB CMDS55 |_E55 SNN_FBB_DEBUG1L I
- A D<bi> AV BA_D53 GND —AUSS 7 D<56> G53 | tRE—D5g —
hod FBA_D54 GND |4 D<57> H49 | FRa| =
55__FBA D<55> AR FBA—| AV55 _SNN_FBA DEBUGL BB_D57
b5 TBA D<ot AV FBA_D55 FBA_CMD55 D<58> H51 | FRBD58 GND
{57 FBA D<b7> Avss | EBA D26 = D<50> GSL_| FRRD5Y
& BA_D57 - D<60> H: FRR
58 FBA D> AYSL | FBAD58 GND D<61> Hs | FBB DGO
[ 59 FBA D<59> AV FBA_D59 <62> xag | FBB_D61 ka4 £88 CLKa FB_CLK a<
60 A_D<60> AY: F BB_D62 FBB_CLKO - S UT
b BA_D60 D<63> K51 | FRR u Ja4 EBR_CIKO FB CLK 7.3F<
o Fo Do S| FEA DL A48 FBA CLKO FRA_CLk0 £B_CLK saF £8 DBl BE_De3 EBR-CHKY Do ERR L FB_CIK 2 6ar<
[63FBA D<63> BAGL Egﬁ—%g% AP47___FBA CLKO® A G 7B_CLK QUL 2 Care 846> T4F<> (o FBB DBI<7..0> DBI<0> £ FBBCLK1 (K46 £88 CLKI FB CIK UT S 82F<
F8 DB = ARAS FBA CLKI _ ERACLKL FB_CLK SoTS 63F< DBI=TS s F _% M(l)

S 5305 (T FBA DBI<7..0> . o |- AR4T __FBA CLKT ERA CLKL 7B _CIK o < Bloe o _Dowt FBE WCKOL WEKOL o B W R
> asso—| FBA_DQMO DBI<3> 43 —DOM3 B-WCKO1 WCKO1* EBR WCKO1 C fou 7.38<
= A FBA_DOM1 FBA WCKOL DBI<4> N50 -DOMA FBB WCKBOL WCKBOL ERR_WCKROL C fer= 7.26<

FBA_DOM2 FBA_WCKO1 = = EBAMCKOL EB_NCK 530< DBI<5> T50 — /CKBOL® FRR_WCKBOI. C RIS e
> AH FRA-DOM3 FBA-WCKOL FBA_WCKOT ERA\ EB_WCK 53D< DBI<6S 70 _DOMS FBB_WCKBO1 K23 e WG four
> BC! FBADOM4 FBA WCKBO1 AC48  FBA WCKBOI FBA_WCKBOT ER_WCK 5.2D< Si<7= 50 _DOM6 BB_WCK23 CK23* e TEWo Jou 7.3C<
> BF FBA-DOM5 FBA-WCKBO1 [HACAT FBA_WCKBO1* FBA_WCKBOL EB_WCK 5.2D< 8 EDC _DQM7 B"WCK23 CKB23 e G lou 7.3C<
> AS50_| FBA-DOMG BR WCK23 [ZALI8 _FBA WCKZS EBAWCK2 AWK s3c< FEE £be<7.0> FBB TeKB2s ICKB23™ ERAWOE W jouT g s
> AYS0 | FRA-DOM7 FBA-WCK23 [HALAT FBA_WCK23* ERA_WCKD3 _ ER_WCK 5.30< 846> 747> [ON_ > = FBB EDC<0> c ~ FBB"WCKB23 CRas = WO lou 7.20<
B EDC — FBA WCKB23 [/AM8_ FBA WCKB23 FBA_WCKE23 R WCK 5.20¢ FEE EDC<T> £ FBB_DQS_WP0O FBB_WCK45 CRA* EBB_WCK4S WK louT_p 83D<
64G> 530> FBA EDC<7..0> FBA_ W AJ4T___FBA WCKB23* FBA_WCKB23 EB_WCK 5.20< FBE EDG<0> FBB_DQS_WP1 FBB_WCK45 o EBB_WCKAS Jou 8.30<
o> - BA WCKB23 g BB_EDC: D. FBB DOS-WP2 FBB WCKB45 CKBA5 FBB_WCKBAS WCl 8.20<
> AESS | FBA_DQS_WPO BA_WCK45 [—BAIT__FBA WC EBA WCKAS EB_WCK 630 FBE_EDC<3> ba3 | FoB-! CREA5 FRA-WOKR4S We —
> AB33_| FBA-DOS WP1 FBA-WCK45 [HBAIS _ FBA WCKAS® EBA WCKAS EB WK 630< FBB EDC<d> Ns3 | FBB_DQS WP3 FBB_WCKB45 K67 FRATWOKE ER [OUT 2 oee
> ALSS | FRA-DASWP2 FBA_WCKB45 [ BC48  FBA WCKB45 FBA_WCKB45 EBWCK 6.20< FBB EDC<5> T3 | FBB DOSWP4 FBB_WCK67 FBB WCK6T s FE WG fout p 2%
> AH53 | eA—DOS W W C47 __ FBA_WCKB45* FBA_WCKB45 EB_WCK 6.2D< BB EDC<t FBB_DQS_WP5 FBB"WCK67 a ) = lour » 83¢<
BA_DOSWP3 FBA-WCKB45 F BB_EDC 53 | BB_WCKB67 FRR WOKRAT FB_WCK o200
> BCS3 | FRADQS VP4 BA_WCK67 [ZAUIE_ FBA WCI EBA WK EB_WCK 6t FBB_EDC<T> k53| FoB DY WEE FBB_WCKBo7 FB5 WCKEG 7~ Y FBWCK fout
> BF53 | FRA—DOSWP5 A-WCKE7 [HAU4Z _ FBA WCKE7T™ ERA_ WCKGT EB_WCK 6.3c< = FBB_DQS_WP7 FBB_WCKB67 EBE_WCKB67 louT_» 8.2C<
> AUS3 | EBA-DOS-WPE FBA WCKBG7 [-/AVAE _ FBA WCKB67 FBA-WCKB67 ER WK 620<
> AYS3_| FRA-DOSWPT FBA-WCKBS7 [ )AVA__FBA WCKBST FBA_WCKB67 FAWCK 620< 4| onp
> GND
s | SNB GND
s G\ GND
g éﬁg END FB_PLLVDD |17 GAV8 CNZ|=115\/324 FB PLL REF i) 40- o< ae
3 AC46 -+
GND FB_PLLVDD = 1uF
FBZPLLVDD ;ﬁg},g GND e
= FB_PLLVDD [OUT ) 44 04D< od< 10
GND &Bitvon
€21575 | 21273 NG
B -l I 7 (21366 GND
—N /W e
o T Tin
0402 0402 X63 FBVDD! FBVDD FBVDD!
COMMON |  COMMON 2002 1oN Q ° CKE A FBYODQ CKE B e
= CKE_A R20733 r20739 CKE B R20736 R20734 R20730
— R20738
CAIVENPLVZ | Place near GPU CoMMol COMMON COMMON 402 COMMON COMMON
! ‘ FBA CMD<13> FBA CMD<18> FBB CMD<18> MMON  Fgp cMD<18>
' LB20601 ~~~~ 30chm GA1V8 NP1V2 FB PLL REF FBA CMD<46> FBA CMD<41> FBE CMD<46> FBB_CMD<41>
| BEAD_0603 COMMON R 1A FBA CMD<3> FBB CMD<3>
3 €21679 C21672 C21664 ! FBA CMD<3T> FBB CMD<3T>
‘ L 2uF T L 4wt L 47uR R20768
' ] el e : RESET R0
s ETE TR RESET i
COMMON COMMON COMMON | COMMON
| GND | -
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Page 5: MEMORY: FBA Partition 31..0
12GHz
M20007
MT61K512M32KPA-24U
FBGA180
COMMON
FBVDDQ
A12 Al
R VB0 |2 o
a vgg Vgg & 6ice  ames (g FBA D<3.0> sie< 410> [y FBA CMD<52.0> M20007
B2 1v3S VDD 11 MT61K512M32KPA-24U
gi VSS VDD 143 FBGA180
7| Vee VBRI 20007 20007 COMMON
€] VSS VDD 7 MT61K512M32KPA-24U MT61K512M32KPA-24U
< Vgg v%g 5 FBGA180 FBGAL80
D12 | ysg VDD [ coumon conon . FBA_CMD<1> 31 cag A VREFC | KL FBA VREFC 0 L
VSS VDD CAL
D: 11 NORMAL NORMAL FBA_CMD<11> HA — R20732
D5 ] VR VoD 7 FBA CMD<24> iz | SEA 1k
E1 V3 VoD V1 FBA CMD<12> H5 CAS—A
£ VS VDD iz 9 FBA D<29> A2 | pog A FBA D<11> V2 {pop B FBA CMD<I6> o] GA4TA 0402
2 VSS VDD FBA_D<28> B3| DO1A FBA_D<14> U | D31B CAS5 COMMON
VS FBVDDQ FBA D<30> 2 - FBA D<I2> T — FBA CNMD<72> 32| CABTA
E 0 DQ2-A DQ2°B A CMD<23> 1 a
VSS FBA D<25> D1 - FBA D<13> R — CA7T_A —
£ vss vDDQ |41 7 FBA D<27> o] B354 FEA D<I5> re | B35 B FBA CMD<0> %1 chg o
T ¥§§ &%B = 4 FBA D<24> B3| D5 A FBA D<8> P3| D5 CA9”A GND
= 6 FBA_D<26> F2 — 0 FBA_D<10> 2 |
[ E13 DQ6”A DQ6°B 10 FBA CMD<10> 35
7| V2 VBBS [e1s 1 FEA DT> L1 DQ7-A FEA D<9> ML DQ7 B 13 FBA_CVD<13> a1z | B
F_1Vss vbDg (—£2; FBA EDC<3> 5 | epco A FBA EDC<1> vs | epco B - TCK 4 FoAL Tk M
GL. G1( —FRAPRISAS —fc B11 Fi
S ¥§§ &%B G FBA DBI<3> F5 DQX0-A FBA DBI<1> NS DQX0~B TTDDCI) Uit = ﬁ 38 m
ML H 54 .
VSS VDD! 430> FBA_WCKB23 D5 430> FBA WCKBOL R5 P &ob T™S
M H13 3 WCKO_t A 3 = WCKO_t_B/VSS1
v VBBS iz 430> .:C FBA WCKB23™  C5 WEKO A 430> .:< FBA_WCKBOT™ __T5. \ycKo_c_B/VDD SENSE
N, H - - FBA CMD<5> L3
NIL 1 vSS VDD 2 0 F CAO_B
7 A_CMD<17> L11 =
NIz Va2 oD 3 FBA_CMD<8> 14— CAL
3 Vs VDD 2 2 FBA D<22> M3 D08 A 0 A D<0> Vi3 o8 B : oA CHDs 1 CAZB
VSS VDD 7 FBA D<17> B -~ 1 D<1> U12 2 CA3™B
N4 E DQ9"A DQ9 B A CMD<7> 5
VSS VDD A D<18> C: 4 A D<4> T13 = CA4
P10 10 = DQ10_A = DQ10_B 6 A CMD<16> L10 —
Pl | VSR VoD 5 A D<23> D14 | pd1i-A 6 A D<6> 4 D011 B FBA CMD<21> Kiz | CAD
S VSS VDD! A D<10> DI | pd15-A 7 FBA D</> RIL_| p317-8 L 2 CA6™B
VsS VDD! A D<l6> £ ¥ 3 FBA D<3> P12 9 FBA CMD<19> KL CA7TB
PS_1VSs vDDQ [ 223 FBA D<21> F13 | QWIS A f DQ137B FBA CMD<6> | S
RE P14 H DQ14-A 5 FBA D<5> S| DQ14°B FBA CMD<4> 3 a
R VSS VDD = A D<20> Gl4_| pd15—A 2 FBA D<2> Mid ] 5 15B CA9”B
R VSS VDD T = 9 FBA_CMD<9> K5 " R20243 3600hm
ERl {858 Sl oy BaEee g feocis m— 1 so al e mapon R —
V33 DQXI_A DQX1_B 2873 K14 _FBAZQ 0 B R20240, 3600hm
T. V33 — OAWCOMMON
1
VS FBA WCK23 D10 FBA WCKOL R10 -4
3 430> = WCKl t AIVSSO 430> [N 3 WCK1 t B =
Um0 ] V23 e e S g R A e e . a— g 3 FOA CMD<3> 21| ReseT 6\
U
VSS
Y2_1vss
W Vgg 1V8_MISC 430 FBA CLKO* K10 (¢ NC |63 SNN NC M3 1
> [N c
V3| a2 ) 2300 . FBACIKO 1109 Skt NC M8 SNWNC W32
vpp —BL
vee FeA DBi<7.0>
¥EB ui4 sare 4 CED . 5A DBI<0>
FBA DBI<1>
FBA DBI<2>
FBA_DBI<3>
FBA_DBI<4>
FBA DBI<5>
DBI<6>
DBI<7>
: 1V8_MISC : FBa Ebo<7.0>
1 1 646>  43A< ..
: 4x 0402 1uF ; oun 0 >
3 Camnn | can12 | 21205 | Caw202 >
' | >
10% 10% 10% 10% : >
! xes : S
i 0402 | >
H COMMON COMMON COMMON COMMON |
" GND,, . :
: 6x 0603W 22uF }
| 021162 C21144 C21105 21083 C€21071 1 : 3
| g _ g | ~ UNDER DRAM |
& TR Foo0
3 COMMON COMMON COMMON COMMON COMMON COMMON i i |
: ; ; C21160 3
A oo  FBVDDQ DECAP per clamshell pai 3 = o 3
GND i er clamshe ailr: 1 +10%/-35% :
! 2x 0603 10uF Q p p : Jr@tsdeqc
i 1 ! . . ! 6.3A@105deqC, 100KHz :
! 021091 C21189 AROUND DRAM 1 Close to DRAM: Around DRAM: 1 g0gsomm. |
o= i p 18x 1uF 0402 2x 10uF 0603 i = |
! | | GND |
| i 4x  10uF 0603 6x 22uF 0603W ; |
| i Need at least 2 gnd and 2 pwr vias per DECAP
FBVDDQ
3 18 x 0402 1uF 4x 0603 10uF :
i 020314 021134 C21115 208 1178 21122 20389 383 C€20375 085 20377 20376 369 c2 0352 341 20309 20308 C20315 C€21093 C21 9 11553
[ 1 1 }\HF 1 1 1 1 1 l F 1 10 F 1 10 10uF i
| T 10% 10% 10% 10% 10% 10% 10% 10 % 10% 10% 10% 10% 10% 10% 10 % T 20% ZO% 20% 20% 1
| X6S. X6S X XGS X6S X6S. X6S 6 X XGS X6S XGS X6S GS H
' 0402 0402 0402 0402 04 02 0402 0603 '
| COMMON : COMMON : COMMON COMMON COMMON COMMON COMMON : COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON |
|  CLOSE OR UNDER DRAM Lf oo | NVIDIA CORPORATION
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Page 6: MEMORY: FBA Partition 63..32
12GHz
M20008
MT61K512M32KPA-24U
FBGA180
COMMON
FBVDDQ
o]
Al2 AL S1E< 410> [ FBA CMD<52..0> 20008
A3 ¥§§ z% g Al4 - MT61K512M32KPA-24U
RS VDD 4L FBGAL80
B13 |y/53 VDD —&4 COMMON
B2 1vss voD S
VSS VDD
c| VS8 vDD |32 3 FBA_CMD<33> H3 K1 FBA VREFC 0 H
T4 V22 VDD 11 si8<  41acs FBA D<63.0> 7 A CND<44> miL | GAO_A VREFC
11 VSS vbp 1 T i CALA R20735
Va3 VDD 5 FBA_CMD<35> HA_ | a7 1&
D1 11 7 FBA CMD<47> H12 —
D13 ] U2 VBD iz FBA CMD<36> Hs | A3 S
VSS VDD CA4”A 0402
D: il FBA_CMD<45> H10 8 COMMON
D3| Va2 VbD 3 FBA CMD<49> 17| GA2A
E0 | U2 VoD 7 12GHz 12GH P2 FBA CMD<48> 71| CAEA
VSS VDD M20008 A H CAT_A L
ELL | 33 VDD [V14 S N A2PA M20008 FBA CMD<34> | EagA =
E4 V33 FBVDDQ gBTGilKgé M32KPA-24U MT61K512M32KPA-24U FBA CMD<32> B | Ca9 A GND
P VR vDDO AL COMMON ipvied 37 FBA CMD<37> 5 | capl A
FL A4 6 FBA_CMD<46> C12
VSS VDD = CKE_A -
F12_1yss VDD! E! NORMAL ! TCK |_U4__ SNN FBAU TCK M
Fl. E13 NORMAL B11 _SNN_FBAU TDI M
Fa| Va2 iy ] 7 5 D! (it SN FRAU_TDO W
VSS VDD = 60 FBA D<60> A2 - TDO ¥
F E h-00 DQO_A 47 _FBA D<47> v B4 SNN FBAU TMS M
VSS vDDQ £ 58 FBA D<58> B3 F DQO_B ™S
Gl G10 b= DQ1”A 4 A D<42> U
VSS VDD 63 FBA D<63> C2 = DQ1B
G; [ G5 b2 DQ2"A 4 A D<46> T. -
VSS VDD 62 _FBA D<62> DI = DQ2°B £
MI3 ] yss VDD 61 FBA D<b1> D2 DA 43 FBA D<a3> RL_| D03 B 9 FBA CMD<29> 3 1cag B
M 3 b DQ4"A 41 FBA D<41> R u 3 FBA_CMD<43> 53 —
VSS VDD! 56 FBA D<56> = F DO4 B F CAL B
NI 4 L96 DQ5_A 7 A D<44> P3 A CMD<40> 4
N VSS VDD [ 57 FBA D<57> F2_ | pd6A 40 FBA D<40> DQ5"B = CA2]
VsS VDD! 59 FBA D<50> Gl 0_F N2_1 DB FBA CMD<51> L2 1 ¢A3
N V33 VDD p—22 DQ7_A 45__FBA D<45> V1| 57 B FBA_CMD<39> 5 | ¢ad B
N y5S VDD 3 FBA_EDC<7> 25 | epco A FBA EDO<S - R L10_| CasB
4 <5> V5 5 Fi <50> K12 —
N Vgg ¥%B FBA DBI<7> 5| DQXT_A FBA DBI<6> N5 E%(;(%% 152 FBA GMD<52> KL gﬁg—
pip | VS8 ybD: i 440> FBA_WCKB67 D5 _fweko_t A FBA WCKB45 RS ¢ : oA M=t 5 CABTB
1L VSS VDD s FBA_WCKB67~ s Wek-EA 430> FE oS RS wekdEsvssy_§° 30 CA9 B
VSS VDD! 440> (| WCKO_c_B/VDD_SENSE
Ps_1VsS VDD! P13 38 FBA CMD<38> K5 | cagl B R20239, A A 3600hm
R V33 VDD P14 6 4 41 FBA CMD<41> V12| GKE B 70 A MA_,—OAOZ/MW
RL | V2 VBBS > s FBA D<50> A 2p I reaz07s R20241, 1 3600hm |
R: 1 e DQ8_A 32 FBA D<32> \% — 0402 { ¥,V COMMON
VSS VDD! 54 FBA D<b4> B DQ8_B
RS vss VDDQ [V 53 FBA D5 c13—| BRIA 35 FBA D<3E> V2| pg B
] VR 49 FBA D<d9> 01| PRI S b Ry DO10.B FBA CMD<31> 1 =
VSS {52 FBA D<b2> D11 - 36 A DQ11°B 31 RESET GND
T b2+ DQ12”A 35 A D<35> R —
VSS 51 A D<51> E12 = DQ12°B
3 b—2c DQ13”A 33 A_D<33> P —
VSS 55 A_D<55> F13 DQ13°B
Vo 1vss {5 FBA D<dis> c1a—| B3l A 3 TR N 1 DpQias
UER VN DQ15_A 37__FBA D<37> M DOIE B 430> FBA CLKI*  KIO~ ok o NC |63 SNN NC M1 1
U - 430> . FBA CLKL 7109 M3__SNN_NC_ML 2
VSS FBA EDC<6> A10 CLK”t t NC
Us_|vss FBA DBI<6> Fi0 | EDCL A FBAEDC<4> V10 [ppcy g -
V2 | 22 1V8_MISC DQX1_A FBA DBI<4>  N10 | fyi~g
V3] yss Q =
B 440> FBA WCKGST D10 \ei&%8 arvss . FBA WCK4S R10
VPP Bt 440> .:—.N FBA_WCKG7 0 WeK ‘c‘A/VDDQ SENSE 430> Q—.'“ FBA WCK45* 10 wekl-=3
VPP 4 ——
VPP
6ND
3 1V8_MISC 3
| 1 4x 0402 1uF !
; ¢a11e3 | 20357 czlzoj % |
10% 10% 10% )1<605/D [ 1
i COMMON COMMON ?Z?)%MON ?Z?)%MON 3 | - i U N DER DRAM i
' CLOSE OR UNDER DRAM | | Fvono ! | FBVDDQ !
3 by 3 ! EXTRA 3x 0402 ON TOP | : :
. H | P! | ! '
' C21140 '
; : I €20379 | C20380 | C20378 ‘ : |
3 ; } - /}VUF }\}JF }\blF } 3 ZZOUF H sae aue (> EBB'ADB[;BI<7,.O> .
|| Oxosoawaa | T Te TE . S | :
| | | 0402 0402 0402 | I | >
' C21089 C21148 C21070 C21184 1 C21090 ! | COMMON COMMON COMMON | ! g 3A@105ﬂEQC 100KHz ! >
i I I | R ! >
i zo% 20% 20% 20% zo% 20% | | | : =i | ;
, xes xﬁs xes 03 xas ! | = | . GND i =
H COMMON COMMON COMMON COMMON COMMON COMMON 3 | GND I R 3 FB EDC
: ; e T R ‘ 53 ane (oo FBA EDC<7.0>
" i >
! = ! >
1 ! .. >
D FevoDQ i FBVDDQ DECAP per clamshell pair: >
! 2x 0603 10uF; ; =
: i Close to DRAM: Around DRAM: >
! €21183 €21076 AROUND DRAM ; >
| i L P | 18x 1uF 0402 2x 10uF 0603
| e T ~ 4x 10uF 0603 6x 22uF 0603W
: COMMON COMMON ;
| = i Need at least 2 gnd and 2 pwr vias per DECAP
| Q :
b7 18x0402 f 0608 10uF |
: %g 53 340 146 1142 174 % 312 342 177 1209 311 313 385 0384 368 % 10 351 355 C20358 7 21176 % 35 (221172 :
! v av 1
| 10% 10% 10% O% 0% 1 0% 10% 0% 10% 10% O% 0% 10% 0% 10% 0% 20% ZO% ZO% ZO% |
' XGS X S X XGS XGS S XGS 03 S 6 '
H CUMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON CUMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON H
| CLOSE OR UNDER DRAM = oo |
! oN : NVIDIA CORPORATION
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Page 7: MEMORY: FBB Partition 31..0
12GHz
M20005
MT61K512M32KPA-24U
FBGAL80
COMMON S
AL2 AL 12GHz
A3 ¥§§ \\B% AlZ Giec e [y —F8B CMD<52.0> 20005
B0 IysS VDD [ELL MT61K512M32KPA-24U
B13 4
13| vss VDD S FBGAL80
p 82 ¥§§ ¥§% L COMMON
b C 13
VSS VDD
C1 2
c14 ¥§§ v%% 3 FBB CMD<1> 1 | ca0 A VREFC |_KL__FBB VREFC 0 L
o VS8 VDD (K2 4 Fste HIL | CAI”A R20769
emi VED iz T— e S R PO 3%
07 | 23 VOD [T FBB_CMD<12> H5 | Cpaa 0402
o BB s e L maos w6
VSS VDD - CA6_ —
EL Viz FBB_CMD<23> I - =
= it V000 12GH: 12GHz FB5 CD<0> 3 G GND
E5 | yss M20005 M20005 2 FBB_CMD<2> B | CA9A
FL |33 VDD MT61K512M32KPA-24U MT61K512M32KPA-24U
FIL | 32 VDD FBGALB0 FBGALB0 10 FBB CMD<10> 5| caBl A
F12 | 32 VDD COMMON COMMON 13 FBB_CMD<13> G12 | ke
i1 vss VDD TCK %4 e T
F BIL FBBL
2 ¥§§ %3 3 NORMAL 1 NORMAL TTDDC; Uit FBBLTDO M
613 | 32 VDD e B4 FBEL TVS M
=k n moe  uos moe oo
H 31 FBE D<31> ! 0 FBE_D<10> _
b W2 ¥§§ %3 H3 24 FBB D<24> [ B %—ﬁ 3 FBB D<13> T B %—E FBB CMD<5> 3 |ca0 B
i HL4 30 FBB D<30> DI ! 1 FBB D<11> R - 7 FBE CMID<17> &Y —
N11 ¥§§ &%g H 28 FBB D<28> D4 B i—ﬁ 5 FBB D<15> R [D) i—g FBB CMD<8> L4 gﬁ%—
NI2 25 FBB_D<25> £3 -/ FBE_D<8> P3 - 0 FBB_CMD<20> [ —
N1 ¥§§ M 3 % FBB_D<26> F| B3R A 7 FBB_D<12> | B3R B FBB_CVD<7> gﬁﬁ_g
3 1SS VDD 4 27 FBB D<27> Gl |p A 4 FBB D<14> ML D37 B 6 FBB gMD< 6> L. CA5
N - - 1 FBE CMD<21> K -
P10 ¥§§ &%g 10 FBB EDC<3> 85 | Epco A FBB EDC<1> vs | Epco B 9 FBE CMD<19> K gﬁ?‘B
P 22 Vot 5 FBE_DBI<3> F5 | DOXO-A FBB_DBI<1> N5 | BOXT B FBB_CMD<6> AR
P4_1VSS VDD QX0 QKJOG?L’ geo FBB_CVD<4> K3 GAs-B
P 3 FBB WCKB23 D5 FBB WCKBOL RS -
VSS VDD 4.3H> WCKO_t A 43> N WCl B/VSS1
RI 4 - FBB WCKB23* 5 ! > FBB_WCKBOLX 5 9 FBB CMD<9> ks R20215, A A 3600hm
R3] VR vbD 3 D, WCKOZc_A 3 WCKO_c_B/VDD_SENSE 18 FBB CMD<18> w1z | GABI B | j4 FBBZQOA [ 0a02Y¥Vcommon |
BV VoDO 7% 2 CKEB 20 ATk 2008 R20214, 1 1 3600hm
R VSS VDD! va 88 D<23 88 D<2 O = 0402 { Y4V COMMON
3 F <23> A 2 Fl <2> V:
T ¥§§ 7 FBB D<17> B B g—ﬁ 4 FBB D<4> U [D) S—E =
T FBB D<22> C 6 FBB D<6> T 3 FBB CMD<3> n GND
3] V22 FBB D<16> b4 | DQ10_A 7 FBB D<7> ris | DQ10_B RESET
U ¥§§ FBB D<I19> D11 B %%—ﬁ 3 FBB D<3> R11 B %%—E
1] VSS FBB D<21> E12 DO13 A 1 FBB D<I> P12 D013 B
U2 22 FBB D<20> F13 | pSTA-A 5 FBB D<5> NL3 | 3148 JETS FBB CLKO*  KIO~ oy ¢ NC|_63 SNNNCMB1
Us_|vsS FBB D<18> G141 pdi5-A 0 FBB D<0> M4 | DO15 B 43> CLK 1 NG| M3 SNNNCM82
il 1V8_MISC - = -
VSS
V: o FBB_EDC<2> AL0 FBB EDC<0> V10
vss FBB_DBI<2> F10 E%%—A FBE_DBI<0> N10 [E)%%—BB
vpp B
vpp | Bl 8Gb
UL JETS FBB WCK23 D10 TS FBB_WCK01 R10
¥EE U14 e FBB_WCK23* 10 Wgﬁl L /X/\\llDDQ SENSE e ; FBB_WCKOL® T WEE%:E:BB
oD
? 4x 0402 1uF !
: G20305 | cal3al | Ca1320 c20316 3 o )
| 10% 10% 10% 10% ' UNDER DRAM 3
%?\AZMON Coavon | Ehion Ceivon ; FBVDDQ
L i ; €21240 |
: 220uF :
: NO STUFF '
: +10%6/-35 :
H i\{@PIIOE\degC |
6 3A@y105degc 100KHz oes s3een B ai<7.0>
531306 Ga1a79 20286 21236 21322 21263 : ggooam, : EO— DBI<0>
L Lo Lo | g Lo@ 90 | : B
T S0 0% 20% 0% 20% 20% i . Bg:: =
%63 X %63 %63 %65 ! !
0603 0603 0603 X63 0603 0603 1 i DBI<4>
COMMON COMMON COMMON 2008 oN COMMON COMMON ! = ! DBI<5>
! ! ! ! | GND ; DBI<6>
! ! DBI<7>
DDQ = L : : FB £0C
" 2x 0603 10uF FBVDDQ DECAP per clamshell pair: e : FEB EDC<7.0>

21222 C21270
1 10uF 10uF
-— Y

AROUND DRAM

Close to DRAM:
18x 1uF 0402
4x  10uF 0603

Around DRAM:
2X

10uF 0603

6x 22uF 0603W

Need at least 2 gnd and 2 pwr vias per DECAP

— s
-
ggas =)
o
:
O

COM IMON

O%

g | g | g

€20278
1 F
%
S

0

280 C21344j_ C21268j_ CZlZSS_L CZOZSlj_ C20294j_ CZ].ZA?L 021324j_ 021258j_ 228

1229

21261

"CLOSE OR UNDER DRAM

1 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
e | & &
COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON

FBVDDQ

4x 0603 10uF

20%

0603
COMMON

C21304 021272 %
Y
2%

20%
COMMON COM IMON

COMMON

V| V|VIV|V|V|V|V
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Page 8: MEMORY: FBB Partition 63..32
12GHz
20006
MT61K512M32KPA-24U
FBGA180
COMMON
FBVDDQ
T a1 [qry BB CMD<52.0> 20006
MT61K512M32KPA-24U
AL2 AL FBGA180
VSS VDD COMMON
Vs VDD [ 414 !
VSS VDD
B3 1 VSS VDD &£
Vs VDD 3 CMD<33> H3 | cap A VREFC |_KL__FBB VREFC 0 H
B 1vss VDD %4 44 QMD<44> HIL | EAT-A R20731
Cl VS VDD 13 7.20<>  41F<> B FBB D<63.0> 5 CMD<35> H4 CA2 ™A 1k
ez 1vss VDD (2 47 CMD<47> 12| Ga3~A 50
a3 VDD [ KB CMD<36> Hs | Cpa—a 0402
C3 |33 VDD K2 4 CMD<45> HI0 | EaB—A COMMON
D1 VSS VDD 11 4 CMD<49> J12 CA6A
DI V3S VDD 4 3 CMD<48> I | a7 A —
D2 | yss VDD |IiL 20006 20006 CMD<34> 2| Ea8A GND
D3 |33 VDD 14 MT61K512M32KPA-24U MT61K512M32KPA-24U FBB_CMD<32> B3| CA9A
E10 |33 VDD 4 FBGA180 GAL80 =
Ell VSS VDD vi4 COMMON COMMON 37 FBB_CMD<37> J5 CABI A —
ZE RV FBVDDQ 5 FBB_CMD<46> 12| GhE A X
E! -t
F ﬁg VDDO |_ALL 7 NORMAL NORMAL TT%r} T
E— Vss vDDQ (&4 . . 5 00
VSS VDD E: 57 BB_D<57> A2 DOO A 2 BB_D<42> V. DOO B T™S
F1. V3S VDD E13 62 FBB D<62> B3 | DO1IA 1 FBB D<41> U DO1 B
I RV VDD [ E14 [s8 FsD<> o | 985 0 BB D<40> | oo B
Fi| 32 VBDBO £ [63 BB D<63> 51| B05A 3 FBB D<43> RL_| DO5 B FBB CMD<29> 3 |cao B
GL. VS VDD G10 L 60 FBB D<60> D4 DO4"A 7 __FBB D<47> R DO4 B 4 FBB CMD<43> L11 AL B
G233 VDDO |65 ! 61 FBB D<61> B | DO5A 6 FBB_D<46> P3| Da5B 2 FBB_CMD<40> L4 | Eao—g
w131 vss vopg A {56 FBBDS6> R |poea 4 FBB D<a1> 2| 3338 FBE_CMD<51> 2| Ga5B
M2 32 VDBO P2 {50 BB D<59> S| 3O 5 BB D<45> M| D378 FBE VD30 mved
NI H - - 4 CMD<42> T 4
VSS VDD! b4z CAS_B
N1 H FBB EDC<7> A5 FBB EDC<5> V5 50 CMD<50> K12 -
i ves Voo o B B Epc0 A Sincie oL o 2 G 2
N vSs VDD 3 - - 28 FBB_CVD<28> o Chi s
51 vss VDD [ | E——shoer—t B8 WeKBo D5 wko t A s> Fo woksas RS | wok tsivsst_§°° 30 FBB CHD<30> K3 ] a9 B
N - i - - . * d = = -
P10 V2 VBRS i o O WeKDZC A o WCK0_c_B/VDD_SENSE % FB CMD<38> K5 | capl B R20225,  » 3600hm
P 32 Vot 5 6 a FBB_CMD<41> W12 | CkE B 70 Al Jl4 FBBZQ 2 A 0402 Y ¥ COMMON
Pa_1VSs VDD! . 4 —~ 28‘3 K14_FBB ZQ 2 B R20228, 1 3600hm
Pl vss vDDQ [ 28 |, 51 FBB D<51> M3 g a D<38> Vi3 [pog B 0402 ¥V COMMON
A vDDQ (£ b-52_[EB D=52> B2 1 DQ9A D=3t> Y12 1 bg9B =
R1 VSS VDD P 50 FBB D<50> C. DO1T A D<35> T. Dd10 B =
R2| 32 VDD T 49 _FBB D<49> 014 | B311-A D<32> R4 B311-B a1 FBB CMD<31> 1~ RESET GND
R V3S VDD V2 54 FBB D<b4> DIl | p12~A <34> RI1 | §3127B
vaR [ 53 FB8B D<53> €2 | B815A <33> P12 | 88158
T VSS 48 FBB D<48> F13 | D314 A D<39> NI3 | 5314 B
T4 V22 {55 _FBB D<55> Gl4_| pSIEp D<37> Wi p8ieg asH> FBB CLKI* K10~ ok ¢ NC |63 SNN NC M4 1
3| V2 g = - 4o .:C FBB CLKL 10 k- NG [M3_SNN_NC Md_2 —
U0 32 FBB_EDC<6> Mo [Epct A FBB EDC<4> V10 (o i
U1 22 FBE DBI<6> FI0 ] oxi-A FBB DBI<t> N0 | oy
U .
VS
U
VSS 16Gb BGb
Vi 1V8_MISC FBB_WCK67 D10 FBB WCK45  RI10
V3S 43> RS - WCK: 43> MIN =2 WCK1 t B
V3| 32 0 s .:. FBE_WCK67 c WgKl_C_ A/VDDQ SENSE i .:C FBB WCKAS™ 110~ Weki~¢.B
vpp |8
Vop [0
vpp [ U4
3
1\/8MISC . R
PoT 40402 1uF 3  UNDER DRAM |
: 620359 ca1114 Cot04 | 21203 i :
: ' FB\/ODDQ
! 10% 10% 10% "s/n ! !
Chon SBiavon GO | Chivon c21121
- CLOSE OR UNDER DRAM_ 3 | 220uF ‘
' LS 1 ! NO STUFF !
' = | ' +10%/-35% '
! GND ; ! Zv%lOSdegC '
7777777777777777777777777777777777777777777777777777777 ; 3 3A@105degC 100KHz |
RBVDOQ T 6x 0603W 22uF T : SUB758 :
3 21175 21168 €21133 | 21075 £20349 21167 | |
; | 22uF _| 2%uF L Z0F_L o L Z2F” L ZF | = ; £8 DBl
bOTT 2w T 20% T 2% ] 2% T 2w T 2% ! ! GND ' TaF<>  a3E<> FBB DBI<0>
' X6S X6S. X6S. X6S X6S X6S. H | | Cud a
' 0603 0603 0603 0603 0603 0603 ' ' ' FBB DBI<I>
| COMMON COMMON COMMON COMMON COMMON COMMON} L L G L e L L L L LR L LR ' FBB DBI<2>
1 ! FBB DBI<3>
: _l | FBB DBI<4>
! = : ) FBB_DBI<5>
! FevoDQ eND ! FBVDDQ DECAP per clamshell pair: o
3 2x 0603 10uF ' 8 EDC
%1&90 c81154 Close to DRAM: Around DRAM: R T e FBB_EDC<0>
! i ! FREE
== AROUND DRAM 18 1UF 0402 2x 10uF 0603 e
! d ! FREE
: B | 4x  10uF 0603 6x 22uF 0603W Fo5 EDc<5>
| COMMON COMMON | FBB_EDC<5>
' | FBB_EDC<6> —
| L ! . FBB EDC<7>
3 oo 3 Need at least 2 gnd and 2 pwr vias per DECAP
Y 18x 0402 1uF 7 4x 0603 10uF 3
: Ga0382 | CaL137 | 21171 | C21110 195 | 21099 | €20371 | C21173 | 21201 | €20354 | C20370 | 20373 | (20307 | 20306 | (20356 | (20360 345 | €20374 €21149 Cuia | caLu3 | calisy i
; TuF 1uF TuF 1uF TuF TuF TuF TuF 1uF TuF IoF Tour 10Ul 10UF 10UF |
' av 4v av 4av 4v 4v 4 4av 4v 4av 4av 4v 4v H
H 10% O% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 20% 20% D% 20% '
; 0402 0a02 0803 0803 0603 5
1 COMMON CDMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON CDMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON |
i CND GND NVIDIA CORPORATION
B ooloolooloolooooooooooooooooooooood ' 2701 SAN TOMAS EXPRESSWAY
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Page 9: MEMORY: GPU Partition C/D
61
S0 300m1 AR193-300-A1
FB DATA (B:ﬁﬁ%]GIEAD B CMD FB _DATA GHANGED FB CMD
Lice it 5 FBC D<63..0> 2/24 FBC FBC CMD<52..0> oD ot e BIC> 10> (o FBD D<63.0> 5/24 FBD PRSI S
£ FBD D<0> AR: ] AU1 FBD_CMD<0> 0
C D<0> 7| g Fi B5 FBC CMD<0> = FBD_DO FBD_CMDO =
o A Pl — s s —mh dp e Bk
C D<7> 8| racD2 FBC_CMD2 [ G5 FBC CMD<2> FBD D<3> Are | FBDD2 FBD_CMD2 | —3g>—F8p CMD<3>
C D3> o5 FBC B2 FBC CMDZ a6 Fac qub<s> FBD D<3> AR6_| FBDTD3 FBD-CMD3 [ ARZ__FBO CWD<3>
C D<4> Hi FBC DA FBCCMD4 B2 FBC_CMD<4> D D<5> AP3 FBD_D4 FBD_CMD4 APL FBD CMD<5>
C_D<5> E8 | FRE—DS5 FBCCMD5 A FBC CMD<5> D D<6> AP FBD_D5S FBD_CMD5 —757 FBD CMD<6>
C_D<6> C8 | tac¢ DB FBCCMDG A FBC CMD<6> B0 D<= A FBD_D6 FBD_CMD6 —7rr FBD CMD<7>
L D<7> DI0_| FRCD7 FBC-CMD7 [ D FAC_CMD=<7> FBD D<6> Aus | FBD_D7 FBD_CMD7 58D CMp<6> 8
CD<t> 02 | FEC DT FBC CMDT % FBC_CMD<8> FED D<8> AUS | FBD D8 FBD-CMD8 [ AWZ__FB0 CWD<B> g
> EL_| FBC DY FBC_CMD9 | BI0  FBC CNMD<9> > A FBD_D9 FBD” CMD9 31— a5 Cypet0s 0
> C FBCD10 FBC TMD10 —AL0 FBC CMD<10> = A FBD_D10 FBD_CMD10 \—= FBD CMD<11>
> D FBC D11 FBCCMD11 A FBC_CMD<11> = A FBD_D11 FBD_CMD11 |—7- FBD CMD<12>
> &1 FBCDI2 FBC-CMDI7 [ DI FBC CWD<12> E— oA FRD_CMD1Z a7 reo-cup<1>
> = EE%% i Egg,g g i 5 FBC CMD<L4> GALXX GDDR6X CMD Mapping ¥16 Mode [ 14 > Ag%, FBD D14 FBD_CMD14 2&11 FBD_CMD< > 14 ]
C D<15> D FBc-Bie EBC EMBIE A FBC CMD<I55 Lower 0..31 Upper 32..63 > A | FBD D15 FBD"CMD15 3 >
C D<16> FI7 | Foc-B12 FBC CMDI3 4 FBC_CMD<16> DRAML DRAV2 > A6 FBD D16 FBD_CMD16 |44 FBD CVD<16>
CD<I7> EL4 | ppcpi7 FBCCMD17 | D FBC_CMD<17> CHABrre 0.1 CHAByte 45 &= Az | FBD7D17 FBD_CMD17 I —F—Fap CMD<18> 8
CD<18> c1e—| FBS BT FBC MDA —as—Fac cvp<1> 5 A13_| FBDDIB FBD_CMD18 [ AFZ__ P CMD<18> g
C_ D<19> HI4 | FRE-P1g FBCCMD19 [BI6 FBC_CMD<19> CAO_A CMDL CMD33 = g ] FBD_D19 FBD_CMD19 | —7er FBD CMD<20> 0
C D<20> Ev | FBS-B30 FBC CMDIS ate FBC CMD<20> CALA CMD14 CMD44 > A6 F3DD0 F3D-CMD20 [ AEL FED CuD<20>
C_D<21> F FBC D51 FRC-CMDS1 | _ALZ FBC CMD<21> CA2A CMD11 CMD35 > AES | FRDD2L FBD_CMD21 [AE FBD CD<71>
CD<77> C17_| FRE D27 FBCGMD22 | DI FBCCMD<22> A o CMose S— A FBD_CMD22 |3t —FBp cMp=23>
CD<23> rr7 | FB& D22 FBC CMD22 & FBC CMD<23> ChA_A cMDL2 oMD35 > €0 | FBD D23 FBD_CMD23 | A2 FBD_CWD<23>
CD<2> F10 | FB&-D%3 FBC CMDZ3 8 FBC CMD<24> CAS A oMDLS om45 AL | FBD D24 BD_CMD24 [A
CD<25> 610 | FBS-D2d CMD23 CAGA cmp22 cmD49 AL | FBDD25 GND [
C D<26> FBC D26 GND | A AN e oa Ag | FBD_D26 c GND |— B> 5NN 78D DEBUGD
CD<27> ELL | Fpcp27 FBC_CMD27 |20 A o oo A | FBD D27 FBD_CMD27 I —¢ FBD_CVD<28> 5
28 FBC D<28> P11 FBC = 736 7 CAg A cv2 cmDs2 FBD D28 FBD_CMD28 FED
P50 5 = BC_D28 FBC_CMD28 S5 CABT A CMD10 CMD37 ALL F F D_CMD<29> 9
79 FBC D<29> F13 | FBC = 035 9 ¥ BD_D29 BD_CMD29 1
T = BC_D29 BC_CMD29 CKE A CMD13 CMD46 AH r r CMD<30> 0 —
0 FBC D<30> FRC D28 e e L ¥ A6 FBD_D30 FBD_CMD30 [—© FAD VD3> =
FBC D<31> HIL | FaéD31 FBCCMD31 [A34 = T FBD_D31 FBD_CMD31 |— FED CMD=32> GND
FBC_D<32> F26_| FRcD32 FRCCMD32 |_B34 GND CHB-Byte 2,3 CHB-Byte 6,7 T FBD_D32 FBD_CMD32 |—= FBD CMD<33>
FBC D<33> E26 EBC D33 FBCCMD33 A CA0_B CMD5 CMD29 : :837)33 :B)7C D33 L FED =t
FBC D<34> H26 | Fpc—34 FBC_CMD34 | D A e Fiors 75| FBDD34 FBDCMD34 | —7 D-CMD<35>
FBC D<35> el FBC CMD34 & ch2 B cwog cmD40 T8 1 F8DD35 FBD-CMD35 (K4 D CWD35>
FBC D<36> €26 | FRCD38 FRECMD38 A CA3 B CMD20 CMD51 e FBD_D36 FBD_CMD36 —r7 D CMD=37>
FoC D<3r> E29_| B¢ D37 FBC-CMD37 |53 iy e Cibas n3 | FED B/ s v CHD=38> s
C P28 | rRC D38 FBC-CMD38 |43 B A e e N6 | FoD D38 FBD_CMD38 |y D CMD=<3%> 9
628 | FpC39 FBC_CMD39 | D22 s o e 16| FBDD39 FBDCMD39 | —y; CMD=40>
F31 | £RE—DAD FBC-CMDA0 | 422 4 S e e Ng | FBDD40 FBDCMD40 | —7—p-cyp<ar>
K29 | Fpe-pa1 FBG-CMDAL | A28 4 e Y s ks —| FBD D41 FBD_CMD41 —pr—ppCyp=dzs
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E® | pcpag FBC_CMD46 | A2 4 ke | FBD_D4b FBD_CMD46 - — FBD CMD<47>
HSL | FR¢pa7 FBC-CMD47 (B2 L Devey | Cvibes oy g Ac7—| FBD D47 FBD"CMD47 | —;,—Fap-cvp<as> g
FI9 | FR¢-Pdg FBC-CMD48 | A2¢ 48 pESUGL | cuDss s s agz—| FBD D48 FBD”CMD4g FBD CMD<49> 9
KI7_| FBC-D49 FBC-GMD4g [ D23 49 4 50 Ace | FBD_D49 FBD_CMDA9 -y Fap Cup<s0> 0
c FBC_D50 FBC_CMD50 —A23 50 4 P51 Ac4 | FBDDS0 FBD"CMDS0 1 ——rpp CMp<s1> 1
19| FRCp51 FBC_CMD51 |—A22 51 5 73| FBD D51 FBD_CMDS1 i ———FgpGup=szs 2
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62| ppc-p56 - - wg | FBD_D56
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> D16 | FAC-DOWP2 R tkeaR Dka o ERCWCKRIE ERweK EDC<Z> FBD_DOS-WP2 FBD_WCKBA5 F _ X X
EDC- Al Fi D_WCKB45: FRD_WCKRAS FR_WCK
> D18 FBC"DOSWP3 FBCWCKB45 D2 < EBC WCKEAS £B.viCk EDC<4> 4| FBD_DQS WP3 FBD_WCKBAS FBD Y ¥
S C — K25 0 EDC P4_| FBD_DOS WP4 FBD_WCK67 =10 D_WCK67 EBD_ WCK67 EB_WCK
FBC_DQS-WP4 FBC_WCK67 EBC_WCKB7 EB_WCK EDC<5> [ Wi Wi Y9 FBD_WCKG7* FBD_WCKG7 EB_WCK
S caz | FECDOS W —~ 25 FRCTWCKGT EEWCK EDC<5> 4| FBD_DOSWP5 FBD-WCK67 DY F X X
BC_DQS_WP5 FBC_WCK67 (D5 EDC Y. F w9 CKB67 FBD_WCKBS EB_WCK
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B D25 | FES BRS WPe FBC TCKBOT —is ERCWOKRE ERWeK E FBD_DQS_WP7 FBD_WCKB67 X X
BP4
3 GND
3] SNB 2RI GND
55| SND BRIZ_| GND
38| 3ND sr1g—| GND
0| GND B2 | GNP
Z_1GND Bro | SND
5 N3 FB PLLVDD |35 GAIVG NPIV2 FB PLL REF R 40> aane sane BR24_| GND FB PLLVDD | 146 GALY8 NP1V2 FB PLL REF G 40> aane 9ade
- 21280
L 621202 = _L Tur
= u
GND ] GND 1o
igg" 0402
0402 COMMON
COMMON =
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- - CKE B
fgoere R20895
5% 10k
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Page 10: MEMORY: FBC Partition 31..0
12i
20003
MT61K512M32KPA-24U
FBGA180
COMMON 12GHz
FBYDDQ FBC CMD<52..0> M20003
o] 1LIF< 9.1D: =
g MT61K512M32KPA-24U
FBGA180
COMMON
AL AL
5 e 4
B10_1VSS VDD &L F H3 K1 FBC VREFC 0 L
BI3 | vos VBB ¢ S F s CAD_ VREFC
b 52 11 i Cal A R20870
VSS VDD Ha g
i B5 4 = CA2"A
VSS VDD 4 HI2 — 59
C1 13 5 CA3”A
i VSS VDD — F H5_| GAZA 0402
c1a ] (3% VBD [k FBC D<63.0: FBCC i CASA o
S <63..0> FBC C| 12 -
-5 vss VDD [ K2 e one oy FEC Q<63 FBC Gl 1] SRR =
D1z 1 yss VDD [ FBCC 41 GagA GND
1 vas VoD [ 12GHz 12GHz 2 FECC 1] SAEA
D2_1vss VDD (1 20003 20003 -
£ VSS VDD 7 MT61K512M32KPA-24U MT61K512M32KPA-24U 10 FBC CMD<10> 5| cABl A
£ ¥§§ vgg Vid FBGAL80 FBGAL80 13 FBC CMD<13> G12 CKEA w FBCL TCK M
E ¥ss FBVDDO COMMON COMMON Tr%KI us FBCL TCK M
el - 3 RS S
2] VR VBBO I
5 FBC D<25> A2 1 F v
e Vss vbDQ —E13 FBC_D<30> B3 B ?—ﬁ 3 F U B ?—E 3 |cao B
£ vss VDDQ £ . FBC D3> 2| 585-A 2 F 2| 3o 7 | ¢hg
VSS VDD FBC D<28> D1, - R — 1 a
G 10 g F D3 A D3 B CAZ B
VSS VDD G5 C_D<29> D4 | pO1A 5 R: D4 B 0 L2 | GAT B
m VSS VDD = 3 FBC D<26> B3 1 pd5A 4 P3| pO5 B 5 | CAdB
VSS VDD T3 FBC_D<27> F2 | DB A FBC_D<9> 2 | DOGB 6 10| Ca5—B
N ¥§§ v%g Hid 4 FBC D<24> G| pd7A 0 FBC_D<10> V1| D37 B 1 K12 | GA B
- ! 9 K11 -
ML VSS vbpg -F FBC EDC<3> 5| Enco A FBCEDC<I> V5 | ppeg g 4 gﬁg—
N,ﬁ ﬁg v%% 2 FBC_DBI<3> F5 FBC_DBI<1> N5 DQX0~B K3 CA9"B
VSS VDD! . FBC_WCKB23 D5 . FBC WCKBOL RS Gb 9 FBC CMD<9> K5 R20814, A A 3600hm!
Na_1vss VDD! 5 e . FSCWCKB23™ G5 oion - FBCWCKEDI™ 15 wod Pervss € 18 FBC CMD<16> 2] 2P 70 Al M4 FBCZOOA [ oio2 YYVCoumon |
VSS VDD! WCKO_c_B/VDD_SENSE — - [ K14 _FBC 20 0B R208164 1 1 3600hm |
PL 5 ZQ°B J\{}A/i
5 VSS VDDQ > 2 0 — 0402 Y ¥,"COMMON
PA_1vss VDD! 5 e
R VSS VDD! 7 FBC_D<20> A DO8 A 2 FBC D<2> Vi3 DO8 B =
R VSS VDD FBC D<19> B DO9A 0 FBC D<0> U2 1 pdgB 3 FBC CMD<3> JIO RESET GND
3 VSS VDD T FBC D<21> C DA10 A 7 FBC D<7> T3 1 D310 B
R VSS VDD v FBC D<18> D14_| RYII7A FBC_D<4> R14 | 5311 B
¥g§ VDD FBC_D<22> DIL_| pd15—A FBC D<6> RIT | D312 B
FBC D<17> Ei2 ¥ FBC D<5> P12 — FBC CLKO* K10 63 SNN NC M6 1
T a DQ13”A = DQ13"B 9.30> () CLK ¢ NC
VSS 6 FBC D<I6> F13 - FBC D<3> N13 — 9 .FBC CLKO 7100 GHK! M3__SNN_NC_M6 2
T ﬁg 3 FBC D<23> G14 B %g—ﬁ FBC D<1> M14 [D) %é—g o3 CLKt NC
. _
VSS FBC EDC<2> A10 FBC_EDC<0> V10
U. EDC1_A EDC1_B
H vgg FBC DBI<2> F10 DQXI_A FBC_DBI<0> NIO DQXI_B
VSS
V1 1V8_MISC
VSS to) 930> [ FBC_WCK23 D10 930> [ FBC_WCKO01 R10
v e S o G ch%_é_%\\//%sm SENSE s [ rsewaor—tioy KT
e |8
VPP
Ve8I ut
VPP
oD
C i Beicr.00
FE 7 < ! ' n36<> 03> (T »——TEL TP Slel?
b7 4x0402 WF 3 - UNDER DRAM | FEC DBI<0>
! ! : FBVDDQ | FBC DBI<1>
: J_ $20228 | C21498 czozssj_ €20218 : ; EBC D=z~
! FBC DBI<4>
' 100/ 10% 10% 10% ' ' : FBC DBI<5>
& £, 1 e f rE
! Sivon_ | Comvon | Coawon | Cohawon | | u : F8 EDC F <7>
! ! ' NO STUFF ' . o FBC EDC<7.0>
' CLOSE OR UNDER D RAM | | | e
: M : | 2v@105degc | FBC EDC<0>
: 3 ; 63A@105degc 100KHz : B theot
. H 3 SMD 7343 i FBC EDC<3>
' : FBC EDC<4>
| FBVDDQ ; | ; FRC T
0 6x 0603W 22uF ; | il ; FBC EDC=G>
: 21605 _L 21 Sa1604 _L 21630 629 J_ 521549 i GND |
' 22uF 2 22uF | ' H
! W Y : ! :
; 20% 0% 20% zo% ! [ K
3 éggﬁ XG XGS |
! CONiMON Chivon Civon ivon ivon ivon 3
! eavong oo i FBVDDQ DECAP per clamshell pair:
; 2x 0603 10uF !
: C21550 | 21606 ‘
; 100 100F ¢ 18x  1uF 0402 2x 10uF 0603
T T ~ 4x 10uF 0603 6x 22uF 0603W
! 0603 0603 1
! COMMON | COMMON ;
| = i Need at least 2 gnd and 2 pwr vias per DECAP
. GNDL _ -] ]
] 18x 0402 1uF ? 4x 0603 10uF ;
i J_ ZIGOZ_L 20259 C21603 7j_ 21584 Q_L % 56 254 0251j_ 21626 253 526 SJ_ 21607 E G_L % 83 (13 OJ_ C20229 (13(2)&?51 j_ C21585 2161 C21617 3
1 v !
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Page 11. MEMORY: FBC Partition 63..32
12GHz
M20004
MT61K512M32KPA-24U
FBGA180
COMMON
FBVDDQ
i< 910> R FBC CMD<52..0> 20004
MT61K512M32KPA-24U
AL A GA180
X ¥g§ Vgg AT COMMON
B C11
VSS VDD
B Vs VDD [y 3 FBC CMD<33> H3 KL FBC VREFC 0 H
b B5 | V22 vbD PSR FBC D<63.Q> 4 FBC_CMD<44> P11 | GAO VREFC
VS VDD o CAL~A R20771
C: 13 5 FBC_CMD<35> H: —,
2| Vs VBD a7 FBC mz | SAZ A 1
cwlvss VDD [ 2 E 121 Ca A s,
14 vss vDD [ KL k ] G w0z N
-8 vss VDD [ K2 z : 10| EasA
V5§ VDD CA6~A
DICH RS VDD [ 4 1 I CAT =
D2 Vss VDD (2 20004 20004 F 2 CASTA GND
V33 VDD MT61K512M32KPA-24U MT61K512M32KPA-24U CroA
E1 VSS VDD L FBGAL80 FBGA180 =
E1 | V2R VoD [vaa COMMON COMMON a7 FBC_CMD<37> 5 | capl A
B 33 FBVDDQ 6 FBC CMD<46> 51| R "
F ¥§§ VDD ALL NORMAL 5 NORMAL 11'_%K| BT
F1. A4 U1l
F1. vss vbD El 56 FBC D<56> 7 A2 6 Vi v} B4
F1i ] V2 vbDQ 73 {63 FBC D<63> 53 DQO_A 3 s DQ0_8 ™S
VsS VDD [ 63 DQ1~A D1 B
F E1 62 FBC D<62> 2 X T —
VSS VDD boe—r DQ2"A DQ2°B -
Fa | v22 VBBo [E2 ["se—FBC D<be> D1 | D854 R1| D5 B 9 FBC CMD<29> B3 | a0
G| V22 vBDe e 60 _FBC D<60> 0| 3834 Ri_| B35 43 FBC CMD<43> 1] chiB
VSS VDD G5 )il FBC D<61> E3 DO5A P3 DO5 B 4 FBC_CMD<40> L. CA2 B
MI3 155 vDDQ [F p53FEC =58> 21 DQ6A C = N2_]pgeB oMt L2 ] CA3T]
H13 57 <57> Gl — 0 FI <40> M1 F <39> -~
0 s VoD e FBC EDC<7> A5 i FBC EDC<5> Vs e 5 Deas ¥ gﬁgig
R RV e FBC_DBI<7> 5 E%():(o A FBC_DBI<5> N5 B%‘;(%—% s FBC_CMD<52> kil ] Sh8 B
NI I3 - ] E e — | 28 FBC OMD<28> a
VsS VDD CA8TB
N5 vss vDDO [H2 240 | T, 25— Weko t A 20> P wokbss RS | woid{Brvssy §°° 3 FBC CMD<3(> K5 9B RI0B12. - 3600hm
P10 V22 VBBS i I WCKOZCA WCK0_c_B/VDD_SENSE 38 FBC CMD<38> 5| caBl B 0402 Y ¥ COMMON
P V2R veB 5 6 4 a1 FBC_CMD<41> w1z | &' 70 Al FBC 702 A
PA 53 vDDO [P a 28‘5 K14 FBC 202 R20811, » 5 3600hm
P5 | V22 ves 3 FBC D<50> M3 [5os A D<34> Vi3 508 B 0462 ¥4V CoMMON
RL \VSS VDD 4 FBC D<49> B! DOYA D<32> U. DO9 B 1
RI VSS VDD FBC D<52> C: DA10 A Fi D<39> T pd10 B =
Rz | V22 veB T FBC_D<46> p14—| B519-4 FBC D<33> R14 | D315 31 FBC_CMD<31> 1 RESET GND
RS_1vss vDDQ | [ 54 FBC D<51> DL | pO12-A FBC D<37> RIL | p3177B
53 C D<53> E12 — 8 Fi <38> P12 1
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T VSS 51 C D<51> F13 | D3147A 5 FBC D<35> 3 1 pd14B
T14 | V22 {755 FBC D<55> Gla | B3Ta-A 6 FBC D<36> 14| 33156 030> [r—_FBC CLKI* K10 ik ¢ NC |63 SNN NC M7 1
Va3 - - 030> - FBC CLK1 10 & NG [CM3_SNN_NC w7 2
10| 22 FBC_EDC<6> A0 [EpcT A FBC EDC<4> vio eoct g -
i V3 FBC DBI<6> FI0 | 5oXi-A FBC_DBI<4> N0 | BOXT B
[I]
VSS 16Gb 8Gb
Vi 1v8_MISC 040> FBC_WCK67 D10 040> FBC_WCK45 R10
v ¥§§ o} e - FBC WCK67* o Wgﬁ‘é‘l/}//\\//%%)cg SENSE e - FBC_WCKAS™ LIS WE%:&BB
Bl
Vb e
VP iz
GD
r’777777777777777777777777777777777777777777777777777? 3 3 FB DBI
3 1VS?MISC Ax 0402 1uF ' ! UNDER DRAM ' 1036<>  9.3A<>
' 1 ; FBC DBI<0>
: 621499 co1347 | catsa co1354 | 1 FegQ 3 FBC DBIS1>
i UF uF | | | FBC DBI<2>
| | ! | FBC_DBI<3>
i o o ! ! i FBC
: i i i‘és/“ iox ‘ ‘ c21391 | (o DB
1 e com | 1 .| 2000F 3 FoCDBI<ts
; COMMON COMMON COMMON COMMON : 3 C?g}y%\iw : 8 EDC FBC DBI<TS
! ! +10%/.35% !
' CLOSE OR UNDER DRAM. | : i, | o su gy e
: o | : 6 3ADT05HeqC, L00KH: : F
; GND ; 000%0nm > ! i =
gy E ' SMD_7343 ' Fl >
| | Fi >
I e H 1 F >
FBVDDO ; ‘ ; FECEDG
6 0603W 22uF | : 1 | FRC EDC<t
! oD ' FBC_EDC<7>
C21335 C21285 C21472 C21435 C21372 21396 ! 1
Zu g\/ZLIF 42\/ZuF ' !

20% ZO% 20%
603
COMMON COMMON COMMON COMMON

FBVDDQ 2x 0603 10uF

FBVDDQ DECAP

Close to DRAM:
18x
4x

C21462 20264
10 OuF

20%
X6S

0603 0603
COMMON COMMON

AROUND DRAM

1uF 0402
10uF 0603

per clamshell pair:

Around DRAM:
2x 10uF 0603
6x 22uF 0603W

Need at least 2 gnd and 2 pwr vias per DECAP

21477
0%
S

021411 348 268 % 1410 % 67 276 274
W
1

O% 10% 0% 10% 0% O% 10%
X X S X XGS
COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON

402 269 021438 ZOZGOJ_ 20275 % 71 479 OJ_ 20266
0% 10% o% 10% 0% 1 o% 10% o%
X6S X6S S X6S X6S
COMMONT &iwon Eivon COMMONT COMMONT COMMONT Covon COMMONT Eiavon

CLOSE OR UNDER DRAM

? 4x 0603 10uF 1
C21511 21430 03 2 !
10uF i
N !
20% zo% 20% i
X6S xS x s !
0603 :
COMMON ivon ion ivon !
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20002
MT61K512M32KPA-24U
80
COMMON
FBVDDQ
[e]
1 A12 Al 12GHz
5 (&R VBB [A ik s FBD CMD<52.0> M20002
B0 |55 VDD &1L MT61K512M32KPA-24U
B13 |VsS VDD -4 FBGAL80
B2 135 VDD [-SLL COMMON
B Vss VoD (5%
ot VSS VDD 7
G VSS VDD 3 FBD_CMD<1> H3 KL __FBD VREFC 0 L
VSS VDD a CAO VREFC
G _1vss vDD [K2 4 FBD_CMD<14> HLL | €A R20892
D1 VSS VDD 11 B MD<11> H4 CAZ A 1k
D1 VS VDD 4 BD_CMD<24> H12 CA3 A 59%
02| 22 VDD [TLL - FBD_CMD<12> H5 | CadA 0402
D333 VDD [T4 B1C<>  91ES> T FBD D<63..0> FBD CMD<15> HI0 | Ea5—A COMMON
— E10_}yss VDD | FBD CMD<22> 12| Egn
ELL 1SS VDD V14 FBD_CMD<23> T | Car —
B4 | 33 FBVDDQ BD_CMD<0> 3] Eab GND
E5_1VSs 20002 20002 2 BD_CMD<2> B Eas
FEERYSS VDD ALL MT61K512M32KPA-24U MT61K512M32KPA-24U =
FLL_1y5S vDDQ |24 GAL80 FBGALS0 10 FBD CMD<10> 5 | cal A
F12_1Vss vDDQ £ COMMON COMMON 13 FBD_CMD<13> 12| GkE
G miv VDO0 3¢ - TeK | 57— S\ FapETor i
F| V2 VBRS¢ 3 NORMAL 1 NORMAL O it FoL ToLw
G181 y/58 VDD! 0 TS B4 FBDL VS M
G: VSS VDD 7 FBD_D<27> A DOO A FBD_D<9> Vi DOO B
ML VSS VDD! FBD_D<30> B! DO1I A 1 FBD D<II> U: DO1I B _
M. VS VDD! 3 FBD D<29> C: DO2"A FBD _D<8> T DO2 B FBD_CMD<5> L3 CAO
N. VS VDD! 4 FBD D<31> D: DA3 A 2 FBD D<12> R DO3 B 7 FBD CMD<17> L11 CALT
2 N1 VS VDD! FBD_D<28> D: DO4~A 5 FBD_D<15> R DO4B BD_CMD<8> L4 CA2 B
ND2 | 22 VDb (25 FBD_D<25> 3| Dd-A 3 FBD D<13> P3| Dd5-B 0 BD_CMD<20> | §h%-8
NT | 32 VDD 3 2 FBD D<26> F2 | DOe-A 0 FBD_D<10> 2| 3328 BD_CMD<7> 5| &
N: VSS VDD 4 24 FBD D<24> GL DO7T A 4 FBD D<14> M1 DO7 B 6 FBD_CMD<16> L10 CA5
P10 V33 ybD: 0 FBD_EDC<3: A5 N FBD_EDC<1 Vs " : FBDClibS15 K| CAGB
<3> <1> <19>
Pl Vgg vgB 5 FBD_DBI<3> F5 E%g’(%—ﬁ FBD_DBI<I> N5 E%():(%_BB BD_CMD<6> 4 gﬁgzg
P: = — BD_CMD<4> K3 —
VSS VDD 6Gb Gb CA9B
P P13 FBD WCKB23 D5 FBD_WCKBOL RS
v VB8 i Weko LA i wodfTansst 9
RL P14 FBD WCKB23 c5 L FBD WCKBOL 5 as = 9 FBD CMD<9> K5 R201094 1 3600hm
R VS ¥oDo (= 03t 2 WCKO_CA o3> WCKO_c_B/VDD_SENSE 2 T s | A1 28 . %W
R T ! 2 [Ki4_FBD ZQ 0B R2011 0ohm
R ggg V%B v AV 002" ¥,V COMMON
VSS FBD D<20> A DO8 A 4 FBD D<4> V. DO8 B 1
12 vss FBD D<17> B2 oA 7 FBD D</> ULZ |pO9B =
|| T VS FBD_D<16> C: DO10 A FBD_D<2> T DO10 B 3 FBD_CMD<3> i RESET GND
ER FBD D<I9> D] pOI1-A FBD D<6>  RI4 | pGi1-p
U0 32 FBD D<22> 01| pS15-A FBDD<5> _ RI1 | pN15-B
V] VS FBD D<18> E12 DO137A FBD D<1> P12 DO13 B
U2 22 FBD D<21> F13 | 38147 FBD D<0> 3] B814B o3 [rSFBD CLKO* K10 iy ¢ NC |63 SNN NC M2 1
Us | 22 FBD_D<23> 614 | Bo1aA FBD D<3> _ M14 | pd12-3 o3 [ FBD_CLKO 104 Gt NG [CM8SNNNC M2 2
Vi 1V8_MISC - - -
VSS
v © FBD_EDC<2> AL0 FBD EDC<0> V10
Vs FBD DBI<2> F10 E%g(ll—’}\ FBD DBI<0> _ Ni0 E%%—BB
vpp |8 =
N 16Gb 8Gb
NS 0> [ FBD_WCK23 010 |\ k%Y A 93> [Ty FBD WCKO1 RI0_f\CK1 t B
VPp UL oo .:? FBD WCK2S™ —cio WEKT- L/ A/IVSDS[9Q75ENSE o3t .? FBD WCKOI™ — T10 Weki— 8
3 =
GND
FAE 7 N < £B DBl
| ! oo . e 93t FBD DBI<7.0> .
oY 4x 0402 1uF ; ‘ ! GO ) rap oBi<o>
3 J_ C20189 j_ C21725j_ 645 21643 3 : UNDER DRAM : :SB ngz Z
' 1 1 | FBD_DBI<3>
: : ! FBVDDQ ! FBD_DBI<4>
' 10% 10% 10% 10% | ! ! FBD DBI<5>
! . ! ! FBD_DBI<6>
| Eivon &von Eiavon &iwon C21678 s e FBD DBI<7>
{CLOSE OR UNDER D ML 3 | o 22008 | s stc (o) B0 EDCST.0> -
' = i i oot ; ;gg gg: 5
! ' 2gibsiest : D o
. i 63A@105degC 100KHz | FBD EDC<3>
i ' | | FBD_EDC<4>
; ! ! SMD 7343 ! FBD EDC<5>
b 6x 0603W 22uF : | Vo FBD EDC<6>
1 ; 1 ; | 7 FBD_EDC<7>
H J_ C21 j_ C21667 j_ C21709_L 021740_L C21 J_ | ! ! | FB\QDQ |
; 22u 22UF 22u ; ! = ! } EXTRA 3x 0402 ON TOP |
! 20“/ 20% ZO% 20% 2 20% H | GND H J |
4 ! s xes, 1 ! ! } |
3 COMMON COMMON COMMON . COMMON COMMON COMMON 3 }L 77777777777777777777777777777777777777777777777777 i | %\/&é733 4%\/59184 4%\/&&745 }
i L amshell oai C TE TE TR |
! FBVDD = : . |
| 2% 0603 10UF : FBVDDQ DECAP per clamsnell pair: } e e atp !
| | . . . : ‘
; %1953 %1;10 AROUND DRAM | ClOSe to DRAM: Around DRAM: } L }
1 u u : —
: w w ' 18x 1uF 0402 2Xx 10uF 0603 } oo |
| e, e, i 4x 10uF 0603 6x 22uF 0603W B !
COMMON COMMON '
L oo i Need at least 2 gnd and 2 pwr vias per DECAP
| rByDDQ FBVDDQ
o 18x 0402 1uF 7 4x 0603 10uF 1
3 J_ C21722j_ C20224j_ C20219_L C201 G_L C20: 7j_ 202 B_L C20 1_L 1j_ SJ_ 1685j_ 1_L 193 C21 gj_ 21697 G_L C20 OJ_ 20221 J_ 681 j_ lj_ J_ 21655 i
' }‘b.lF 1uF LZ‘l\I/JF ‘]‘.\EJF 1 l } 1 uF i
1 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 20% 20% % 1
i 040 S 6 GS X S 03 6 S H
5 H COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON i
o OND e ; NVIDIA CORPORATION
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Page 13: MEMORY: FBD Partition 63..32

18x
4x

1uF 0402 2X
10uF 0603

10uF 0603
6x 22uF 0603W

20% 20%
XGS

0603
COMMON COMMON

12GHz
20001
MT61K512M32KPA-24U
FBGA180
COMMON
FBVDDQ
Q
Al Al
VSS VDD
o S VBB ar i< s [—_FBD CMD<52.0>
BL: c4
131 vss VDD &
! B2_{vss VoD &
$ B 1vss VDD 52
o VS voD |1
<l V82 VD [KI3
A VDD K2 Lice st (> FBD D<63.0>
D12 1 vss VDD (L
131 VsS VDD |4
D2 {vss VDD 1
! V58S VDD .
EL0_|ySS VDD 4
ElL_1VSS VDD |4 12GHz 12GHz
Ei | V23 FBVDDQ 20001 20001
E! VSS MT61K512M32KPA-24U MT61K512M32KPA-24U
FL 1SS VDD ALL FBGAL80 FBGAL80
FIL |53 VDD! Ad COMMON COMMON
F2_|yss vDDQ |—EL
F1: E13
T VSS VDDQ —¢77 NORMAL NORMAL
VsS oD [E4 — 4 5
GF vss VDD (Eazlo | 56 FBD_D<56> A 7 _FBD D<47> V:
¥§§ ¥33 5 ' D _D<58> B B g_ﬁ 4 FBD D<44> U B g_E
MIS_ 1SS vDDQ | D<62> €21 pG2-A 2 FBD D<4z> 21 pgas
VsS vDDQ L3 <63> DL D33~A FBD_D<40> RL 1 pQ3B
N VSS VDD! H14 D _D<57> D DO4~A FBD _D<46> R D4 B
N1 VSS VDD! H D _D<61> E3 DO5~A FBD_D<45> P3 D5 B
N1 VSS VDD D_D<60> F2 DO6~A FBD_D<41> N2 DO6 B
N1 VSS VDD 3 D<59> G1 DO7 A FBD D<43> M1 DO7 B
m vs3 voD! : FBD_EDC<7> A5 - FBD_EDC<5> V5 N
P10 V22 ves 0 FBD DBI</> /5 ] IE)%S(O A N S — E%§(° 8
P1. 15 -
VS vbDg H b
P V32 VRS [-o13 WekoA woTarvss: ¢
R VS veD 3 o> WCKOZC_A a4 WCKO_c_B/VDD_SENSE
RI:
VSS VDD 6 4
; vss VDD Ve . 53 FBD D<53> A FBD_D<35> V.
va2 VDD! [ 52 <52> B DQ8 A BD_D<36> U Dos B
T va2 1 FBD D<51> C: DQYA FBD_D<33> T DY B
12— VSS 51 FBD DO10 A i DO10 B
VSS 49 FBD D<49> D DO11I"A FBD D<32> R14 DA11 B
54 FBD_D<54> D: - FBD_D<37> R: |
S o4 DJ127A DO127B
VSS [ 55 FBD D<55> E2 | pQI3~A 6 FBD D<36> P12 | pO13B
U VSS 48 FBD D<48> F: DO1A A 0 FBD D<39> DO14 B
H ¥§§ 50 FBD D<50> G: D 15:A 4 FBD_D<34> M. D 15:3
VI 1v8_MISC FBD_EDC<6> A10 FBD_EDC<4> V10
v VR Q FED DBI<6> — FI0_| E%%‘AA FBD DBI<4> W10 | E%%—%
wg S%A e FBD_WCK67 D10 WClK?lG? ANSSO 8Gb 9.4H> FBD_WCK45 RO | WK1 t B
vgg Hh 94> FBD_WCK67 C10| {EKT-C ANDDQ_SENSE 94> FBD_WCK45 0 WCK1~C B
GND
1V8MISC
| 4x 0402 1uF 3 | |
: J_czms _L 20187 _chnzo J_ 21650 ! : UNDER DRAM :
; ! FBVDDQ
H 10% 10% 10% 10% ' | |
: X6S X6S ! i i
: %ONZNON T Eon T ion T Evon ; : :
: : ; 21677 3
- CLOSE OR UNDER DRAM. 1 | 20 |
| | | i |
777777777777777777777777777777777777777777777777777777777 ' . 8 3A@105degc 100KHz '
! 0.0090hm ;
TTUUEBVDDQ e ; ' SMD_7343 '
g 6x 0603W 22uF 3 | |
3 J_ Sp1za2 _L gaLa1 _chms _chlaeg _ch1717 J_czms 1 1 L |
i g\/ZuF ZVZ F ' ! GED '
T zo% T zo% T zo% T zo% T 2 T 2 ! !
; 0603 0603 ! e '
' COMMON COMMON COMMON COMMON COMMON COMMON !
| FBVDDQ  2x 0603 10uF —= .
| GND i FBVDDQ DECAP per clamshell pair:
i e | AROUND DRAM . Close to DRAM: Around DRAM:

Need at least 2 gnd and 2 pwr vias per DECAP

12GHz
M20001
MT61K512M32KPA-24U
FBGAL80
COMMON
3 FBD_CMD<33> H3 K1 FBD_VREFC 0 H
44 FBD_CMD<44> HLL gﬁg—A VREFC
5 FBD CMD<35> HA—| &g
47 FBD_CMD<47> HI2 | A3A R20893
FBD_CMD<36> 15| EAtA 1k
[ FBD_CMD<45> H10 | §ag oy
2 FBD_CMD<49> 12| EA3A COMMON
2 CMD<48> L] EATA
CMD<34> 4| Eag A
2 CMD<32> 3 CA9 A
37 FBD CMD<37> 5 GND
46 FBD_CMD<46> GL2 SQE' A
TeK |4 FBDU_TCK M
Th| [BL FBDU_TDI M
Tpo [ Uil FBDU_TDO M
™S B4 FBDU_TMS M
FBD CMD<29> [K]
2 FBD_CMD<43> [KE) gﬁg—B
2 FBD_CMD<40> 4| &7
FBD_CMD<51> 12| €A% B
FBD_CMD<39> 5 CA4B
(22 FBD_CMD<42> T CA5]
50 FBD_CMD<50> K12 —
b2 = CAG_B
(52 FBD_CMD<52> KL | €A7B
28 FBD_CMD<28> 4| CA8 B
30 FBD_CMD<30> K3 | €AGB
38 FBD_CMD<38> K5 | cagl B R20107, 3600hm
41 FBD_CMD<41> M2 | GkE B 70 A MA—,—W/\M’W
3 586 Tk F0 7078 R20108, 5 1 3600hm
— OWCOMMON
31 FBD CMD<31> 3~ RESET —_
GND
93> FBD CLK1* K10 G3_ SNN_NC M5 1
ot . FBD CLKI 110 &E—f Ng VM3 SN _NC M5 2
FBo Bei<7.05
123G<>  9.3E<> a
&S FBD_DBI<0>
FBD_DBI<I>
FBD_DBI<2>
FBD_DBI<3>
FBD DBI<4>
FBD_DBI<5>
FBD_DBI<6>
FBD_DBI<7>
£8 EDC
1246>  93%< (gpr}—FED EDC<7.0> g
>
>
>
>
>
>
>
4x 0603 10uF

20
COMMON

% 20%

7j_ 165

COMMON

021688

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OND
17T -1/
? 18x 0402 1uF ?
J_ CZOZOO_L C21716 21698j_ C21732j_ Z_L % 27 ZJ_ C21665j_ C21644 _L CZOlQl_L CZOZZZJ_ C20175j_ C20174_L CZOIQZ_L C20223j_ C20388j_ 20172 C20194 J_ lg t
ul
v

10% 10% 10% 10% 1 10w 10% 10% 1% 10w 10% 109 10% 10% 10% 10% 10% 20%

xes ses xes xes xes xes) e

COMMON Chivon Eiavon Siavon Ciavon Civon Chavon Eiavon Siavon EShavion Ehion Sohaon Souion EShion Ehivon SEhaon Soion Souion

CLOSE OR UNDER DRAM

20%
Sivon 1
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Page 26: GPU: GP10O, THERMAL, JTAG
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Page 28: IFPC HDMI 2.1/DP
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Page 68: FAN & NORTH LOGO LED T T 1
2-PIN LED HEADER FOR NORTH LOGO LED (WHITE)
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PAGE 69: X/V LEDs

5-PIN POGO-PIN HEADERS FOR X' LOGO LEDS
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Page 70: MECHANICAL & VR THERMAL PROTECTION
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Page 71: PCI TERM
.
G205 32 PEX_CLKREQ* C204| |1pF __ PEX CLKREQ RC* R160, 5 40.20hm I,
g < m> 0402] 50V 0402 Y ¥,VCOMMON \“ GND
0.25pF
COMMON
31m PEX_PRSNT2 A C233| |1pF__PEX PRSNT2 A RC R190, 5 40.20hm I,
g N 0402| [50V 0402 Y ¥,VCOMMON \“ GND
C0G
COMMON
3on PEX_PWRBRK C237| |1pF__PEX PWRBRK RC R200, A 5 40.20hm I,
g 0402] 50V 0402 Y ¥,VCOMMON \“ GND
(0: 25pF
COMMON
aon PEX _PRSNT2 B C240| |1pF __PEX PRSNT2 B RC R205, 5 40.20hm I,
g 0402] [507 0402 Y ¥V COMMON \“ GND
0.25pF
€06
COMMON
33 PEX_PRSNT2 C C1582| |1pF _ PEX PRSNT2 C RC R1160, A 5 40.20hm I,
N 0402] [50v 0402 Y ¥ VCOMMON \“ GND
0.25pF
EBfmion
PLACE CLOSE TO B81
s PEX_PRSNT* C418| |1pF  PEX PRSNT RC* R307, 1 40.20hm i
- 0402] [50v 0402 Y ¥4 COMMON {li- eno
0.25pF
COMMON
o PEX_RSVD8 C419| [1pF _ PEX_RSVDS RC R313 » » 40.20hm I,
g 0402| [50V 0402 Y Yo COMMON \“ GND
0.25pF
C0G
COMMON
PEX_RSVD3 C234| |1pF__ PEX RSVD3 RC R194, A A 40.20hm I
0402| [50V 2202 Y Y,V COMMON \“ GND
0.25pF
€06
COMMON
2o PEX_RSVD5S C242| |1pF  PEX RSVD5 RC R2104 A A 40.20hm I,
g N 0402] [50V 0402 ¥ VCOMMON \“ GND
0.25pF
COMMON
an PEX_RSVD6 C243| |1pF__PEX_RSVD6 RC R21, 40.20hm I
g 0402| [50V 0402 Y %" COMMON \“ GND
0.25pF
Joge
COMMON
3 PEX_RSVD? C1559] |1pF __ PEX RSVD7 RC R1159, A A 40.20hm i
“w @ 0402] |50V DAWCOMMON \“ GND
0.25F
COMMON
2701 SAN TOMAS EXPRESSWAY
[ AssEmBLY | BASE LEVEL GENERIC SCHEMATIC ONLY, COMMON & NO_STUFF ASSEMBLY NOTES AND BOM NOT FINAL SANTA CLARA, CA 95050, USA
| PAGE DETAIL |_PCIE TERM NV PN 600-1G139-0360-600
ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS AND OTHER DOCUMENTS OR INFORMATION (TOGETHER AND SEPARATELY, 'MATERIALS') ARE BEING PROVIDED 'AS IS'. THE MATERIALS MAY —
CONTAIN KNOWN AND UNKNOWN VIOLATIONS OR DEVIATIONS OF INDUSTRY STANDARDS AND SPECIFICATIONS. NVIDIA MAKES NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE WITH RESPECT TO THE MATERIALS OR OTHERWISE, AND EXPRESSLY DISCLAIMS ALL PCB REV PG139-B01 [PAGE | 71 OF 72
IMPLIED WARRANTIES INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF DESIGN, OF NONINFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, TRADE USAGE, TRADE PRACTICE, OR INDUSTRY STANDARDS. BOMREV | R | DATE | 22-SEP-2022

A B C D E F G | H




Page 72: KICKER
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