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EDP_TX2_DP
EDP_TX2_DN
EDP_TX3_DP
EDP_TX3_DN

EDP_AUXP
EDP_AUXN

37
37

R22, . 24.9R1%0402

EDP

Q+VCCIO

DISP_RCOMP

G27

DISPA_SDI R

Coffee Lake CPU

R235, . 20R0402

[T Tea AT

DISPA_BCLK
DISPA_SDO
DISPA_SDI

31
31
31

misi
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SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsSssss
8

ceissccccssscsccssssss

<=

Y

Ve SENSE
VSS_SENSE

+VoC_GORE

Goffee Lake GPU

AGsT

A VCoRe_vCe_SeN
RSB < Core_vss SEN

5

e
ST voost
=l =

Coffee Lake CPU

+VGC_GORE

was

+VEC_CORE

ceas
C2206.3X50603

ces4
C2206.3X50603

ciz ceo4
= C2206.3X50603 = G206 350603

o

cs62
C2206.3X50603

ce83
C2206.3X50603

csz7
= C2206.3x50603 =

o

ceo7
C2205.3X50603

Follow CRB 0.7
+VCCCORE

3 x220uF POSCAP

12X 22uF 0603

21x 10uF 0402

24x  1uF 0201

5 x 47uF0805 bobchang jia

cez5 cs24
= C10U6.3X50402 = C10u6 350402

o

o543

cs18

o583 cs52 cas
Cious 3x50402

cs21
= C10u6.3X50402

cast
= Ciou63x50402 =

o713
Cious.3X50402

Gio

cs23
= C10u6.3X50402

cs79

csas a7 %0
X X X

G

cate
X_C1006.3x504024

car
= X_C106.3X50402

o7
X_C1u6.3X50201

ciss cioss cass
X_C1u5.3X50201 < X_C1uB.3X50201 = X_C1u6.3K50201

o

ciey
X_C1u6.3X50201

cias
X_C1u6.3X50201

cioes ca02
X_C1u5.3X50201 = X_C1u6.3X50201

17 ciss
X_C1u5.3X50201 = X_C1u6.3X50201

cios2
= X_C1u6.3x50201 =

cioss
= X_C1u6.3¥50201

cios1
CluBaxsoz01 =

c1065
= Ciuf.3X50201

caz4
= Ciusoxs0201 o

ci0s5 cioss
ClUB3X50201 = G1u6.3x50201

ces5

ces2

ce3 = om

cimt

ci74
C1uB.3x50201

criz
= Ciu 3X50201

msi
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+VCCSA

Follow CRB v0.7
+VCCSA

2 x47uF 0805

4 x 22uF 0603

7 x 10uF 0402
1x 1uF 0201

11.1A

430

Follow CRB v0.7

+VCCDU (+1_2VDIMM)

4 x22uF 0603

U3am

3.3A 12 x 10uF 0402 E:
vooat [488 : +1_2vDIM g rovo s
vDDa2 i ST
CBOT p  C22u6.3X50603
| C2206.3X50603 ||, RSVD_TP4
VDDQ3 [aps—1 Ca1e | Coou6 3X50603 | SnD ] Rsvp TP3
VbDO4 ["AGS C822 C22u6.3X50603 |.GND BRY - 28
\oDas ['AGo ] Caoo C2206.3X50603 = E% RSVD_TP1 RSVD11 gx
ATTZ RSVD_TP: RSVD10
VDDQ7 AT C785 1 C10u6.3X50402 GND SvoTP2
VDDA8 |"APG | [ CB05 IICl0u.3X50402 ‘oND BN { Rsvois
DAY ["Ap7 1 ["G792 1! C10u6.3X50402 aND
vDDa10 | ARTz ] $=ati Il —clousxsosos || SNO 2 eovoas
vbbatt 793 C10uB.3X50402 ‘GND EN% RSVD27
VDDQ12 ["AT1Z 810 C106.3X50402 \GND. Sl RSVD14
VDDQ13 ["Awe C794 C106.3X50402 ‘GND. 392 RSVD13
VbDat TAve C799 C1006.3X50402 'GND N
vbDQt5 -5 823 C10ub.3X50402 ‘GND Na¥ RsvD30
VODQ16 j5 1 1 G7a6 It Cloue ax5040: v RSVD31
VODQ17 iz ] [Tcres | Cloup ax50402 aND A2 Revoo
VDDQ18 g9 ARE| RSVD2
VDDQ19 (1171 Ap2g | Ve
VDDQ20 g1 30
vooast 64 o2 FS
VP02 [T6 ] close CPU ¥23 pin -
VDDQ23 75— S A
Vo2 iz ] C806 |\ C10u6.3X50402 “‘ ND +VCCSFR_0C +1_2VDIMM H23 .
v ' 20 PCH 2 CPUTRIGGER R 3 3 PROC_TRIGIN
vecios N e EHCRLRICGERR \)—< R75 SOR0AZ_GPU 7 POH TRIGGER 123 | PROCTRIGN -
VCCIO3 sa 0.13 Fag
CCi VCCPLL_OCT (g5 #VCCSFR_OC +V1.05U_VCCPLL +V1.05U_VCCST | Revo24
VCCI05 VCCPLLOC2 g7
VGCI08 VCCPLLOC3 €3
vecior wo  0.06A RsVD23
VCCio8 veeST - R oS veesT 4V1.05U_VCCST . o
vGeiog H2o . . voiz
ek voose ooy cusvem o E aferel o A2
veciort a0 Revbos 613
Ve veestet Close CPU H30 pin .
H28 RSVD26
Pl 5 - J 3
vessn vegrits P O15A oo veomue viosy voonLL R svoz
veciote c324 C16.3X50201 Jiono . RSVD17 f
3B RSVD19 RSVD16
Vot voosh sense (38 R v vec s B o
VCai019 VSSSA_SENSE [ VCCSA VSS SENSE 53 Close CPU K28 and J28 pin BHagr| RSVD1S Revos
VCCI020 e veeo +V1.05DX_VCCSTG
VCei021 VCCIO_SENSE [~yig + o1
VSSIO_SENSE :WGND €401, C1u6.3X50201 =
oosFR oG Coffee Lake CPU
Coffee Laks &PU
CBOO || C1uB.3X50201 | oND
Ca19 | C1u.3x50201 “‘GND
Ccio VCCST must always ramp with
or earlier then VCCSTG;
X_C47uB 3X50603 C1006.3X50402
b Ca7ue. 335000
S e +V1.05DX_VCCSTG +V1.05U_VCCST
Ca7u6.3X50603 —
| X CA7uB.3X50603 || Gnp +V1.05U_vCesT +3VSUS
X o 3x50605 || o E\D/"CD&SRB vo.7 +V1.05DX_VCCSTG +avsus
X_C22u6.3X50603 | ||
|z sxos || 3 x 220 0603 = 0 caor,coutexrosz ||
—caaus 3xs080s | 1 SND us VoD 1t j|reno
e —— Voo 368, CO1u16X7040 NO . 5
e i o,k s o onsaue
Ci0u6 3X60407 v s 0 1.05VSUS , ©260,p C10u6.3X50603 1o
. C334_, C10u6.3X50603
G oue 350002 I u .GND cAp
—Gious 3xs0a02 ]| 'SND o I A ono on 2 < 1_2VDMM_PWRGD 51
—210u0.5X50402_|anp ‘\Hﬁa N ONPE—————————— RUNON SLG7NTA02V_TDFNS
o g ov-Tome caro BeNTio200.59 Tookouo2
C1u6.3X50201 TOFNB ! L
L L cosr e NTA020C-579 Ca20p50N0402
Ca70p50x70402

(1)Ref DG Section 51.1.3
VCCSTG should be gated by
{SLP_S3#) AND (CPU_C10_GATE#)
(2)Power Sequence spec tCPUZ26 :

CPU_C10_GATE# de-assertion 10 VCCSTG stable 10 < tCPU26 < 65 us




vss 81

VSS_402

VSS 403
VSS_404
VSS_405

60F 13
Coffee Lake CPU

VSS_406

VSS_407

VSS_408

U33K.

Coffee Lake CPU
BOF 13

VCCGT1
VCCGT2

VCCGT159
VCCGT160
VCCGT161
VCCGT162
VCCGT163

VCCGT80

VCCGT113
VCCGT114
VCCGT115
VCCGT116
VCCGT117
VCCGT118
VCCGT119
VCCGT120
VCCGT121
VCCGT122
VCCGT123
VCCGT124
VCCGT125
VCCGT126
VCCGT127
VCCGT128
VCCGT129
VCCGT130
VCCGT131
VCCGT132
VCCGT133
VCCGT134
VCCGT135
VCCGT136
VCCGT137
VCCGT138
VCCGT139
VCCGT140
VCCGT141
VCCGT142
VCCGT143
VCCGT144
VCCGT145
VCCGT146
VCCGT147
VCCGT148
VCCGT149
VCCGT150
VCCGT151
VCCGT152
VCCGT153
VCCGT154
VCCGT155
VCCGT156
VCCGT157
VCCGT158
VCCGT164
VCCGT165
VCCGT166
VCCGT167
VCCGT168

VSSGT_SENSE
VCCGT_SENSE

110F 13

Coffee Lake CPU

Follow CRB v0.7
+VCCGT

2 x 220uF POSCAP
3 x 47uF 0805

7 x 22uF 0603

10x 10uF 0402
12x 1uF 0201

X_CA47u6.3X50805

X_C47u6.3X50805

C2206.3X50603

C2206.3X50603

C10u6.3X50402

C10u6.3X50402

3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201
3X50201

ngCGTi\/SS’SEN 53
VCCGT VCC_SEN 53
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SODIMM_AO0 (TOP-Reverse)

3 M_A_DQ[B3:0] K Y SOCKETIA
a5 2 bao A H——mAaR 3
A 07| DQ1 Al g—SMA AL 3
ok 77 Da2 A2 31 MAA2 3
A0 Da3 A3 oM A A3 3
A Da4 At 3N A AL 3
A0 Das A5 [N AAS 3
B Da6 A6 ar——<SMAAS 3
A3 DQ7 AT % MAAT 3
ADATT Das A8 Hpr——<KM AAE 3
ADaTs DQ9 A9 75 MAA9 3
A DO DQ10 MOAP [Hzg—<GMATATD 3
5 DQii A1 g MAATL 3
r DQ12 A2 Hrg——M A A2 3
4 DQi3 A13 M AAIS 3
B Dai4 A14WE# (Has—<SM A A4 WEN 3
5 DQis AM5/CASH [25—SM_AAI5 CASN 3
B DQ16 A6RASH [22——M_AAT6_RASN 3
5 DQ17 150
o DQi8 BAO (a5 MABAO 3
5 Dai9 BAT 45 MABAT 3
5 DQ20 CS0# |a7———<QIMACSNO 3
5 DQ21 Cst# [H3r———<QMACSN1 3
5 DQ22 CKO (35 M_ACLK_DDRPO 3
A DQ23 CKO# [35——<QM A CLK DDRNO 3
5 DQ24 CK1 [Hgo—<SM A CLK.ODRP1 3
5 DQ25 CK1# |{pg——<QM A CLK DDRN1 3
B DQ26 CKEO [—7p————<SM ACKED 3
x DQ27 CKE1 [53——<QM A _CKE1
y DQ28 SCL [525———XSMB_CLK DIMM 9,31
A 5] DQ29 DA (—525——K> SMB_DATA_DIMM 931
5 0 DA30 0DT0 [Hgr—<M A OD
5 747 DQ31 opTi M_ATODT1 3
5 1737 DQ32
A 187 | D233 12
5 1867 DQ34 DMO#/DBIO# 33 O+1_2VDIMM
5y 1767 DA35 DM1#DBI1# |57
5 1597 DA36 DM2#/DBI2# 75
0 83| DQ37 DM3#/DBI3# |75
y 1827 DQ38 DM4#/DBI4# 50—
5 1957 DQ39 DMS#/DBIS# 5501
a 7947 DQ40 DM6#/DBIGH (5971
P 207 DQa1 DM7#/DBI7# |55
A 208_| DQ42 L
A 791 | D243
A 790 | D44 3
5 203-| DQ45 DQSO |37 M 3
5 04| DQ46 DQS1 7 M 3
316] DQ47 DQS? 75 M 3
15| DQ4s DQS3 |75 M 3
28] DQ49 DQS4 50 M 3
5557 DQ50 DQS5 M 3
5717].DQs1 DQS6 547 M 3
517 | DQ52 DQS7 |57 M 3
24|(DQ53 DQS8 31—
255 | DQs4 DQSO# 7 M 3
0y 357 DQ55 DQAS1# |55 M 3
5 36| DQs6 DQS2# 7 M 3
457] D57 DQS3# 77 M 3
250-| DQsé DQS4# [—gg M 3
2327] Das9 DQS5# 515 M 3
235| DQ6O DQS6# (545 M 3
45| DQ61 DQST# g8 M 3
AT 46| DQ62 DQSBH, 22—
Q63
256 SA0 DIMAO 0 0
SA0 |:GND
e ws | A9 [-2607SAT DIVA0 00 GND
v ;:113 B RFU|1888A2 DIMAO 0 0 Jlono
A0 (0.00)
DDR4_SODIMNZ60P_H5_2 2
DDR4SODIMM-260PS_BLACK
N13-2600090-L41 +1_200IMM

C10u6.3X50603
C10u6.3X50603
C10u6.3X50603

[1oND

+1_2VDIMM

Coaz 104¢ 2 X C300250 Gnp

R119
1KR1%0402

M_VREF_CA DIMM R120,

oND

R121 J‘ c904
1KR1%0402 CO0.1u16X70402
GND

+3VRUN

+1_2VDIMM
€881, C0.1u16X70402 | GND
ZA SOCKET1B €880 ;1 C10u6.3X50603 GND
11 255 " | I
VDD-1 VDDSPD
112
7] VDD-2
18 | yP0-3 92
73] VDD-4 CBOING4 (57X
124 VDD-5 CB1NC3 g7
59| VDD-6 CB2INCB 05>
730 VoD-7 CB3INC8 [-gg>
t—357| VDD-8 CB4INC2 57X
——f35| VDD-9 CBSINC1 (g%
141 VDD-10 CBBINC5 104 %
45| VDOD-11 CB7INC7 [—x
147 VDD-12
148 | VOD-13 162
$——f53] VDD-14 COICS2#INCY |p5X
t— 154 | VDD-15 C1/CS3#/INC10 [—X
t— 159 | VDD-16 o
759 | VB8 RI15 _, \ 470R1%0402 1_2VOIMM
+2.5V_MEM 60| voB1E
L1651 voo-19 ReseT# (0 K DDR4_DRAMRST# 9,31
ND ;H 0890 ) C1u6.3X50402
1A 2571 vep-t act 12 EM,AJCTN 3
£o86 p £1000.3X5060 291 vep2 ALERT# :“f DDRO_A_ALERTN 3
EVENT# [——X
M_VREF_CA DIMM 164
GND | 900, X_C10u6.3X50603 VREF_CA
C0.1u16X70402 party 4 CoDROAPARTY 3
750mA
VDDQ_VTT + + % VT
J- J- J. VSS-1
896 €893 c901 Vet
el lsl
g = g = § = 12; VS8-53 VSS-5
g oo g e\ § ofp [Tiri]VSSol vess
3 3 s - -
g g < 72 vss'ss vss-8
3 3 2 176 VSS-57 VSS-9
3 o O V8510
< 781 ] VSS-59 VSS-11
T84 | VSS-60 VSS-12
t——1g5| VSS-61 V8513
g3 | VSS-62 VSS-14
[ 189 | VSS63 V8S-15
97| VSS-64 VSS-16
793 VSS-65 VSS-17
196 | VSS66 VSS-18
797 VSS-67 VSS-19
t—07] VSS68 V85-20
507 VSS-69 VSS-21
505 VSS-70 VSS-22
08| VSS71 VS$-23 35
509 VSS72 VSS-24 |57
t—510] VSS73 VSS-25 55
5137 VSS-74 VSS-26 |25
5747 VSS-75 VSS-27 27
517 VSS-76 VSS-28
5187 VSS77 VSS-29
—75| VSS78 V85-30
553 VSS79 VSS-31
556 VSS-80 VSS-32
557 VSS-81 V§5-33
530 VSS-82 VSS-34
531 VSS-83 VSS-35 75—
5347 VSS-84 VSS-36
535 VSS-85 VSS-37
t—35] VSS-86 VS5-38
539 VSS-87 VSS-39
—a3] VSS-88 VSS-40
5447 VSS-89 VSS-41
5a7] VSS-90 VSS-42
a5 VSS-91 VvS5-43
557 VSS-92 VSS-44
87| VSS-93 VSS-45
— | vSS-94 VSS-46
V8S-47
VSS-48 59
VSS-49 054
261 VSS-50 05—
%67 26! 8 = VSS-51 (74
=" 262 8 8 V8§52 ——¢
= =
2R1%0402 DDR_VREF_CA 3 S o
jrd
= =
c909
(C0.022u25X70402 DDR4_SODIMM260P_H5_2_
DDR4SODIMM-260PS_BLACK
Ri22 N13-2600090-L41
24 9R1%0402

Imsi
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+3VRUN

|:GND

VDDSPD

CBO/NC4
CB1/NC3
CB2/NC6
CB3/NC8
CB4/NC2
CB5/NC1
CB6/NC5
CB7/NC7

CO/CS2#NCY
C1/CS3#/NC10

RESET#

EVENT#

Parity

MEC1
<
@
¢

|:GND

€912y C0.1u16X70402
€911/ C10u6.3X50603
255

B

L<< DDR4_DRAMRST#

:1; M_B_ACTN 3
134 DDR1_B_ALERTN 3
IELR

831

48 CDDR1_B_PARTY 3

MEC1

DDR4_SODIMM260P_H5_2_3
DDR4SODIMM-260PS_BLACK

N13-2600110-L41

+1_2vDIMM
SODIMM_BO0 (TOP-Standard) -
( 2A SOCKET28
VDD-1
VDD-2
VDD-3
VDD-4
3 M_B_DOIG30] pmm FOCKET2A VDD'5
$——5g-| VDD-6
0 7 bao MBAD 3 122 1 voo7
Doy 20| DQ1 MBAl 3 35| VDD-8
311 DQ2 MBA2 3 e VDD-9
& DQ3 MBA3 3 1381 Vop-10
e DQ4 MBA 3 T2 VOD-11
e DQ5 MBAS 3 147-{ vDD-12
o Das N 145 VDD-13
g pa7 MBAT 3 t—53] VDD-14
o 509 MBA 3 T
D DQ10 MBAID 3 %2 voo-17
e Da12 BAR 9 25V MEW it M
Q Da13 MBAIZ 3
Dat4 /WE# M_B_A14_WEN 3
= Dats A15/CAS# (a3 MBAIS CASN 3 GND [ |—q—C908 { C1uB.3XE0402__4 257
bQ 331? AMGRASHE M_B_A16_RASN 3 €902y, C10u6.3X50603 1A 259 | VPP
it y
a DQa18 BAO [ M_BBAO 3
56 Da19 BA1 g MBBA 3
oE DQ20 cso# MBCSNO 3
Doz DQ21 Cst# (137 MBCSN1 3 Corr R A D 31— VREF_CA
Q20 Dbaz2 CKO 739 M_B_CLK_DDRPO 3 il o775 C0.1u16X70402
Q%5 Da23 CKO# |35 M_B_CLK_DDRNO 3
DQ24 K1 M_B_CLK_DDRP1 3
33;), ;3 DQ25 CK1# Egl M_B_CLK DDRN1 3 750mA 5
Dazs 4 DQ26 CKEO [—7g———<QM B CKED 3 VDDQ_VTTO—y 0 0 Vit
s es, L el ot
Da28 SCL [5a—— CLK I :
5 3% DQ29 SDA [e% <> SMB_DATA DIMM 831 €920 Co19 co21
Doze DQ30 0DTO [—g3———<SM_B_ODTO - Y o
Bass 74| DQ31 0oDTH MBODT1 3 g = 8 = §= 167
= = =
Q35 73| pese 2 oD § oND  SoND 168 V333
Doz 1551 pasa DMO#IDBIOH 5 O+1_2VDIMM g 3 g 173 vsss5
Boar 70| DQ35 DM1#/DBI1# H 3 H 175 VSS-56
B DQ3E 169| DQ36 DM2#DBI2# 5, 5 1767 VSS-57
o 183 DQ37 DM3#/DBI3# (175 < t—g0] VSS-58
e T82| Dass DM4#/DBI4# (9% $——51] VSS-59
bo 15| DQ39 DMSH#/DBIS# —550—% 84| VSS-60
= 14| DQ40 DM6#IDBIE# (5571 185 VSS-61
5 767 DQ41 DM7#IDBI7# 55 185 VSS-62
DQ42 t—gg| VSS-63
Q 791 | DA43 07| VsS04
DQ 190 | DQ44 13 [ 193 | VSS-65
Q. 2037] D4 34 3 95| VSS-66
DQ 204 | DQ46 55 3 I 197 | VSS67
Q55 276 | D47 76 3 207| VSS68
Q48 215 | D48 179 3 [ 207 | VSS69
DQ49 2287| bQ49 200 3 205 | VSS-70
DQ51 279 ] D50 221 3 506 VSS-71
DQ52 ZHgeo! 247 A 509 VSS-72
Q54 212 | D352 97 3 [ 210 VSS73
) 534| DQ53 H—= 5 vss-74
DQ50 225 | DA54 32 3 4| VSS-75
DQ61 ZIIMpE 53 3 7| VSS76
DQ62 236 | DA% 74 3 g | VSS77
Q60 249 | DAS7 77 3 +3VRUN 277 VSST8
058 250 | D58 798 3 [ 223 VSS79
DQ59 237 | D59 219 3 {206 | VSS-80
DQ57 233 | D60 240 3 [ 2a7| VSS8!
DQ56 245_| D61 95 3 R343 +—>30] VSS-82
Q63 246 | DQ62 YW 10KR0402 [ 231 VSSe3
Das3 534 VSs-84
t—35| VSS-85
500 158 —SA-Bivso-to [ieno — R
115 [ 235 | VSS-
3 B Bey R oo o 45| VSS-88
3 M_BIBG1 113 et REU 166 SA2 DIMBO_1 0 w ND 523 vesse
VS5-90
‘U R 271 vsso1
V5592
DDR4_SODIMM260P_H5_2_3 251
s 5 BOAG t—557| VS5-93
S s
. - +1_2VDIMM
261
R127 262 gg; o
1KR1%0402 o
M _VREF GA DIVIMB _ R129, , 2R1%0402 CM_VREF_DQ_OMMB 3 S
i g
R128 coz7
1KR1%0402| C0.1u16X70402 C0.022u25X70402
+1_2VDIMM = = R130
Q C16.3X50402 GND GND 24.9R1%0402

|:GND

C1u6.3X50402
C1u6.3X50402

msi
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GPU and PS
o1 Place under GPU
20180713 conmes
Follow design question
122 pol_Express PEVOD
2 GPURSTE TPNC 1 GO8 GPU AKER BK4 | pex WAKE
. ] pex ovon]
00KRO402 BK26 , pex_RsT PEX_ovoo| BE
FEXovo0]
Rse 1oRos02 | PEX CLKREQ®  BL26 | pex cukrea PEX ovoD| BC%
- PEX_DVDD)| cars 280 cant 356 ca2 o1 c1st
o rear suzs, {rox v R X Ctueaxsozst XCusoeomt ] Globoxenann X601 | CATEINGSO03 | CATUBINS
% GhxRercLe BMZT ) pex
o C772, C0.226.3X70402 PEG C TXP15 JNC BG26. o
PR =t w1 Gor7ar 3 7 — oy om— - e R pex-cvor
H i X o
4 PECTonis I8 [COP DM PeG C XIS NC B (y =
ot e c112,coz28.300402 PEG ¢ RP1s Me 827, | pex o
e e o o v Praiod e cn . e s o e oo
. X Cluaxe0zt Clioaxeozt XCueweomt | Cubdenat | Canueassoses Coaoinaoncs | Czauanaoncs
. o, oz 20002 PG ¢ o1 Ne 8725 | pex 1
S o R e Y o— g L pex ool
1117, C0.226.3X70402 C_RXP14_INC BK29 v o
ut & PEX_RX1 PEX_HVDD|
PEOTe Ao s P e e Bet P et
FEXIv00]
. cr67, Coz208 370402 PEG C DP13 e arrr
" (zuwdaME  PEGCTEMNG R |eexre Pex-Hvo)
+ Jpeoren e 655 i PG ¢ PG i Poogios oo e
T rccmen e o FEXIv00]
A ci11g, 028 3070402 PEG C RIP13 NG 120, | pex e e osss a0 cao can
epen R HISRENE s oxo i B rocm recvon 507 Tihoo T clbem T e P onn
e
- criz, om0tz PeG ¢ De12 e 862 | pex o =
¢ e R P e BB r e
113 oz 04tz PEG C RIP12 NG 810, | pex axs
PEOTeME | G ot ioi PG Rom e B0} P
132, oz 70tz PEG ¢ DE11 e 8520 | pex 1as
PR =R 1o = . =
x S — L cus cio caos sz
T 1113, 002208 370402 PG ¢ Rt e 832, | pex pxs XCueaeomt | Crupxeoann X Cuax60201 Clus oxeoznn
% g
Cr1s, 008 370402 PG ¢ DE10 Me Br -
4 PEGRXPIO0 §4n— PEX TXS
Gess | [cozaie Ixr0stz PEG C DO NG BG30 o
T e B — = oA P To—Le W 18
‘e 111G, C0.22u6.3X70402 PEG C RXP10_ INC BM32 s
ftoowm c o
PEG_TXN10 - cs22 468 432 1073, C515. c213 1063 €205
o reomes 0693, 0208 370402 PG ¢ es e 8632 | pex e X Crus ozt xouemeomt | crusaxsozt CaneIEsOND | CATUB 650603 F1ouNes002H | Comueveoen | Caminsosta
. 1103 Coz208 370402 PG C R e 81, | pex e
PEOTs G ot o S R iyt
. os88,,C02208 270402 PG C/XPs e or
jozueIquy | PEGCTGSMNC  BER | pexnar
PR eI 1 i3 fE oo 15 g fivgiod
. 1104, 0z 70402 PEG ¢ e o 8635, | pex nxr
pEopes Gtz s et e Bt P
Ay cot2, oz 70412 pEc ¢ 1ET e o o cus o ciot iz o ciors cn
T R —— e by Tt T cbam T ornessom | xersaom N -
oy 1103, 0z 070402 PEG C RAPT NG on35, | pex rxs
PESTET ——Cuoleazae snior—PEC CRAITNG BRI ok e
o1, 02008 370482 pEg ¢ oo e Beas
« cmgcpezooe  Peoceodic ecise e
i peeRes S ETIGRENNG Pee & s (g ot
EEB.Ded g G0 220 370405 BEGC RXNG ING. BRI pex o430 505 can
S - C1u6.3X60201 X_C106.3X60201 C1u6.3X60201
. o3, C07208 370402 PEG ¢ oS e R
PR e - = o {21 -~ } } }
1008 0208 370402 pEG ¢ Rxps e B8, | pex axid oo
remes | ¥ Giltcishs s PES S B r e
. o0, C0208 370402 PG ¢ es e BF% | pex it
¢ memer ¢ GRSHANRG Feo.C PG Pz PEX_DVDD/CVDD, 1.0uF X6S | 4.7uF X6S = 10uF X6S | 22uF X5R
L ——— L cso0 o5 o0
. 1004 C07208 370402 PEG ¢ P NG Bzp Clusaveoann X Crue szt X Crus ozt s 3 3 2
PEOTS o fCozais s P oG B P N18E
- o 13, C02208 270402 PG C TXP3 NG Bce
(Guucomesqup  PEGCTGIMNC  BGS pex xrz
PR I o2 o i3 R r i g Pacgiod
B cho PEX_HVDD
1089, 02208 370402 PEG C RP INC 919, | pex axiz X
Sy e wuor PECCRONT NG B8l e PEX_PLL_HVDD 10UFX6S | 47uFX6S  10uF X6S | 22uF X5R
. curr, oz xr0ste PG ¢ DXP2 anC o 6 3 3 2
s (DI PEGCTEIMNC  BE® | pex s
P = R 7111 B— o o W [ N18E
o100 corms 00402 PEG C RP2 NG Bka1, | pex rxts
TESPE —ciof[cuzmevamey—PEC CRONENE BT} pexroas
a6, 02008370402 PG ¢ et e BF | pex e
PR 175 st s 5 OB
TR - = om0 F4 |
PEG_TXNT » e GPU CLK REQ#
can, coz28 200402 PEG ¢ o0 e Briat
pex rxis
PRI v i zron o ciwe i
108, C0.2206 370402 PEG C RXPO NC. 8142, | pex rxis pex TeRup BLA PEX TERWP 28 2usKR1%0802_| | VB MAIN
e ne0 ¥ Cieltco e FEG S S e . Ji 3 |
o
| ] Goonasauz
A AAE GND.
B03-TU11605-N08 BLCT-T R, N A
i a7
N-A314 SOTZ3
JTTSF  MICRO-STARINTL CO..LTD.
0
DGPU_PCI-E Host
ize ‘Docurnent Number Rev
ustr 10

16W1
ate: Tuesday, August 13, 2019 TSheet 10




116

o1

Fas_cupol B35

FBB_CMD25[ A0
FaB_cmpzs] DM
FBB_CMp2r| A

FBB_CMD35|

ras_oac_kru_y 138
FBB_0BG_RFUZ Y, 341

FBB_cLkol M2

FBB_cLKo) G2
Fas_cLl= FAT

FBB_CMD0> 14

Favooa

X 60.4R1%0402

20180713 N
Follow design question

FBBCLKD 14
FBBCLKDF 1

= FBBCLKT 15

Fov- oD B fopciite s
e
Fos oo Fwoon
e nCnO B0 BN
Fes oy B BRLGES, '
FBE_WCKa: ‘#E’éﬁ FBB_WCK2 i
ros ok T 0 pop ozt 14
ros oD HI S BENGEY
it S o R
Fonwokady T80 BENCKE, G
rse,ngaa % BB_WCKBAS 15
FosoKoa ¥
o wor D T NGRS 10
Fee waeis S0 [EENEET 15
FBB_WCKB67 j:z FBB_WCKE 1
Fes wokss T, TS peTckeers 15

Fes puL_avod  L38

ot

222FBA commen
2 X A D1 raacm FBvDDQ 4 FBB D> ——a
2 PR S & e— 3l Y
i CKE_A e ¢ — Al
i Fon b Fon-cuoe PR T o—
2 FaA D7 FaA_CHD? Ri3 R Rl 3 amm— - 2 |y
12 FBA_DB. FBA_CMDS | 10KR1%0402 ¢ 10KR1%0402 @ FBB D> F32 | g o7
o For oo S e 1 1
2 Fonbio Fon o) Fea cupeio> " Febe Cm—
13 AD11 FBA_CMD11 FBA_CMD<26> 4 FBBD<IO> J3% | Fae_p10
A_D12 FBA_CMD12 FBB Dt T35 | rep_011
2 FBA D13 FBA_CM FBA CMD<2> 4 Foa etz F37 Fea o1z
2 Fea D1 FBA_cMD14 FBA_CMD<18> SR i 033 ras i3
i PN e PR S S G
2 FaA D17 FBA_CMD17 Ro26 Ro27 DR 2 am— -3
1 A D18 FBA_CMD18] TOKRI%002 0 TOKR1%0402 " ot QS— D851 pagorr
i FBAD1 FBA_GMD1: PR & emm— 1 Ty
@ PR & em— 2
3 FeA D23 FBA_CMD23 PR O — A
@ Fon ooz PR R & i
i D% g PR & e 21
@ Fox-omom) . PR R S amm—
i N o S PR —
13 FBA D31 FBA_CMD31 4 FBBD<I> D3 | res_p30
@ Fon-ono Nosurtes CKE_B PR o & emm— ]
13 3A_D34 FBA_CMD: | R19 ., X604R1%0402 | FBB_D<33> S 48 | Fee_D33
I FBADI5 FBA_CMO3S| [ Ri7TTX G0aRT%0d0, | [ AR H i 3 am— 1N ey
3 A% 10KR1%0402 Seral & amm—
1 FBA_DI7 N FBB_D<I 47| Fap D36
13 FBA_D38. FBB_CMD<10> 5 FBB D<37> P52 | rpp_pa7
3 3A_D39 FBA_DBG_RFU1| ¢ AAd4 FBE_CMD<26> 5 FBB D<38> FBB_D38
5 FBA D40 FBA_DBG_RFUZ| X ANG 20180713 . ER il & m— - 3 ey
b ot 086 f Follow design question FBB_CMD<2> Foe Do 50 Fao oo
i Ao Fop-Cilbres L0 RS — s
13 FBA D43 Acis FBB_D<42> t? FBB_D42
g [T - St emm—
3 FBADaS FoACLKOASHE o e R0 k2 FBB Detds 596 | b D
] oSt S w— o & ammm—" 1 X
1 FBA D47 Feacuy RIS <K ke cikin FBB_D<46>  —ria P
13 FBA_DeB B DT> SR TR
B FBA DAY Rt o emm—
3 A_DSO oo FBB_D<4o> —
5 i e & o 3
13 FBA D53 FBB D<52> ——
13 A D54 FBB D<53> —— ]
8 8A_DS5 s 5 FB8Dse 748 | ropt
i Fon o ronvorol U con woor T i
13 FBA_DST FBAWCKOD 31— 95 FeA WCKOTH 2 5 FBB D<56> T80 | Feaoss
I A_DE FBAWCKB01I— VIS FBAWCKBOI 12 5 FBBD<ST> O%2 | roo o5
13 FBA D59 FBAWCKBOID YHo 95 FBA WCKBOT 5 FBB_D<58> g | Fe0-0%8
13 A D¢ FBAWCK2= AT 95 Faa w23 FBB D<50> —
13 FBA_DB1 FBA_WCK23) FBAWCK23# e FBB_D<60> FBB_D60
i o WOREIO A0 AN e =, s & em—1a v
Fo oS AT ¢ FLICKE cmomes cworis it & amm—2
uar wosey A% FEAVCKe: 13
2 F e Uiz | ron bowo a0 RS0 fENIEE T e o -
12 FBADBI<T> o] FBADaut rFeawckeasy AT 05 Fpa wokBast 13 o oo oo 14 FBB_DBI<O> £33 Fee-oave
[ w— NG S o [ e B < 1 PR
B s Fon e 3 v et IomR ST moan
B e T ke o et B = 2 H R
13 FBA_DBI<7> {&————— = FBA_DaM7. carA oo owo 15 F88_DBI<6> <————rn| ;::,st
i - awn (R m— 1
T o — A X cann o ann o
BB v rrpas e @l | e o e oo e oo e
c A o =
%o S— PR 557 50 0os ey
2 saE] Fon 005 s - - W e Set 1o 005 wer
i £ ATSO] Foa_bas es PLACE ATBALLS ot ey e PO Fen_oas wed
13 FBA EDC<6: A2 | ron bas wee NG 16 £ PLL Rer cies e 15 FBBEDC<Ss 228 | o0 _oas_wes
. : e I e
wis | oo = et
w:Zz GND S — C244 onoie ovosn a; GND
o S I -3 o o
— o aon vig] o
W6 anD owos. ooz 9 GND
W8 | GnD GND. oo e Y20 Gnp
T4 oD P! ) Gno
Y15 enD reser one ovon ¢ 22} GND
W> 12mils V23] GNo
1V8_FB_PLL REF 3} V8 FB PLL REF AF42 | ¢ ReFPLL_AVDDO
cus s
ct st cius 01
e
Placo near GPU SEA PLL AVDD
| PBB_PLL_AVDD
181 302450 0402-R} PBC_PLL_AVDD 1.0uF 0201 X6S 4.7uF 0402 X6S 22uF 0805
PBD_PLL_AVDD
ciorz ciom com 7 5 7
. C2204X60603 C4.7u6.3X650603 C4.7u6 3X6S0603 i
FB_REFPLL_AVDDO
PB_REFPLL_AVDD1 1.0uF 0201 X6S
N18E 2

W> 16mils, 0.5A
PLACE ATBALLS

CIVBFBPLLREF 111

291
C1uB.3X60201

nmisi

MICRO-STAR INT'L CO.,LTD.

ffite

16

DGPU_MEM IF A/B
Document NurE

W1
oo Tuesday, Augper 132078 ST




Mzp

11 EB
"o e

A D=
AD<:

11 FBAD<26>

11 FBAEDC<H
1 FBA WCKE:
11 FBAIWCKB23

1 FeADe
D<

0>

zs

Common

NORMAL

23

anvcan R

4
TR WoKo B
WeKo 8

BRRERAER

D —c L

[F

1 FeA Dz

1 Faa <0

1 FBA DA

1 FeA D

1 FaAD<ies

IRt o S—L I

W FBADee QS M Igieg
FoA_E0C<2> i evci s
FRA DRIz o811 B
Foa woK2s . wokt 8
FRAWCKZ# WK 8

ca0s
C1u6.3¥60201

clon
X_C1u6.3X60201

c1a2
C1u6.3¥60201

a3
X_C1u6.3X60201

3
Commion Fovona
A1 s oo 1 |41
ves: o072 [re
Ve VOO
oo ves: Voo’ > A
 —— R VDD6 (a5 2
i vss. VoD7 ?
— ] V008 [ Commion
S s s Voo 9
vssTi0 VoD 0
 — ] VOO g NORMAL
— D vssr2 Vo012
 —m 8] 1 A Du>
e R
£ Vss 1! FBvODQ n
Vs i
P vss 17 1
T ves e o W
vesT19 W
vss 20 b
o ves
i vss 22 T 1 FeAEDCaDs =]
% vss 23 11 FBATDBI<O
VeSTa4 eon e
o Ve fE— W FBAWCKDI
T ves:
) VS
Ve, e =
g VSS.: I3 811 b
i ies L I ——— L 1Y
T VSS: 11 FBADes Q9 g nag A -
N vSST32 B e ——— e -
———p vSS 33 e —,, -
 — NS 11 FBADes QS P lnaiA -
N vss as T 11 FBADSI ———————————————Fi|oatsa -
= 5 11 FBADeI> Gy DatA =
o vss 37 11 FBAD<O> DQ15 A =
R VS 38 . c13 =
e— = 1 FeaEDcer i3 epci a
5 vssio . W FBADRIC 58i1 A w
VesTal — oo o1 1
T vesa T 1 FeA wokeot St woki A | e u
T vss 43 = Mo rean woaa | *®
VeSTas n
et o
e
ves 4
U vss i
VsS4
R VSS_(
vss s e gon
ves 82
vee_1 A0
Vo2
o]
pPls
FavoDQ Favooa o
Close to DRAM Glose to DRAM
cas crs ciso coos cae cn conn cra c cis
cmuxsusua‘[ C10uX60603] C22u4X60603 x,cmuxsmTacmuxsosqa C10ueX60603 c. msaxssosu{[ C1u63x60201 Tcms:xsuzm Tcms:xsuzm
Favooa FevoDa
FBvoDO
Around DRAM Around DRAM
a cse7 ca cin e cs0 case com ca
CloU¥60603 | Co204XB0803] CIOWNEOB03 | X_C2204X6060T X C2RMXG0BDIC22UXE0603 X.Clussx60201 | Cius xe0z01 Cius 3x60201
FBvDDO
Rightunder DRAM FBv00Q
Right under DRAM
o ciote o3 o coss cion cionz cos
XCtue a2 ] X.Cluoaxeoz0n | Cioa3xeoz01 Crun.ax60201 Ciun.axe0201 X.Clu3x60201 ] X.Clubaxe0201 | Ciuaxeoz0t

Close to DRAM

a3
Ciub 3¥60201

crae
C1uB.3¥60201

ca7
C1u6.3¥60201

o83
C1u6.3%60201

o1z cioos
X.C16.3X60201 | X_C1u6 3X60201

o837
C1u6 360201

c231
C1u6.3%60201

cra9
C1u6.3%60201

FBYDDa

Close to DRAM

52
X_C1u6.3X60201

cs57
X_C1u6.3X60201

cs5
Clu3x60201

ce0
Clu 360201

o8
Clu3x60201

o
X_C1u6.3X60201

ces
Clus3¥60201

"
11
M
"

FBA_CMD<0>

FEA-CMD<10>

FBA_OMD<d>
FBA-CMD<12>
FBA_CMD<S>

FBA_CMD<13>

3 .,

M
?

?
CommoN

Faa_oMD<z> RESET"
FBA_CLKO#, cke
Gk ciK
reu A [oe—x
ReUs M5
FevoDa
&1t
X sa6R1%0402
J LA MREHC VREFC 13
cao Ri2 Ri5
X_Cozopsoxoace § 1KR0402 X_991R1%0402
Gio Gio
ﬁgy—«emom,m TMEM_VREF 141725
VREFG IS NOT USED IN X NBSSIIHLTIC_SOT233RH
X16 CONFIGURATION
1K OHM PULL-DOWN I
INPLAGE OF THE 133K
FORR104
FevoDa
ciots can crs1 c103 crooe ca14
X.Clus3x60201 | X.Clu6axe0201 | Clus 360201 Cius 3x60201 X.Clusax60201 | Cius 3xe0201
FevoDa
crar cros
Gius 3x60201 Giu 3x60201
20180730
Romove C5033/C5039/C5044/C5048
JTISF  MICRO-STARINT'L CO.LTD.

DGPU_GDDR6 FrameBuffer A0




a0

e

7

7

Coumon

NORMAL
Forbas b
e =
e b
ahbeor b
v b
s b
Cet: 12 oo
e o— E
FoA_wWCKBST Sy HoANIS R -
FoAWekpars b
Fon_petg> U]
o e—
o —
o —
o e—
FBA_D<51> Y |
[ T C— )
S S en—
ron_eoo<sn LY e
i iy
s

FBA_WCKET TR WCKGTT WCK1 B
AP e 100

cras
Cius axeoz0t

'
v

F8a_cun<z0>

e

conmon

Fon CHossn TS g

crie
Cive axeoz01

cizs
Ciue sxeoz0t

oz
X.Clo6 3160201

cor
X_C16 3x60201

cis0
Cive sxeoz01

cos
Crus.xez01

crom
X_Clo6 3160201

cat
Crus.axsoznt

Cowon
revooa
A
Atz
£
5 o
. Comon
NORMAL
i
0 e oce 0004
[ oaiA
revooa N o
s 385A
e R
W Rben B8sA
0. 1 FBA_D<37> DQ6_A
s N
i | e ] coco s
- S804
F——— 5 o BB Rwoos
i o kA
i o reoan ol o |
Kl i1 FeATDues 2 Do h -
- =N SBR[ -
1 Babur STIReA | e
i FaaDus £121 Paie A e
L 1 FeA DD E parsa we
HSCE— i Feapan T oatia I
1 FBA_D<47> Q15_A -
Ln o reaeces s
L A e
] 1 e moeis wokia |
T 1 FBA_WCKBA5H] WCK1_A" "
G
5
A0
3
Fevooa rovona
lose to DRAM Closeto ORAM
o o o oo ou o
czz«xz.nz.na]' C104XB0B03 | C10uAX60603 unmxz.nz.naI C104X60603] C10u4X60803
rovooa rovona
Around DRAM Arouns DRAM o
e cs o cn cn cus
Coauixsosos | Glowxsosos| Clouexaonas | Ciouaxeos0s | Glowixsosss] Ciovexsasss o730 cro0 crs crm
caus :xssan C1u6.3x60201 T C1u6 3x60201 T C1u6.3x60201
fevooa rovona
Right uder DRAM Rightuder DRAM
e cor o0 o1
ctor o cas 0 GiRsxeonn Cluesxsoor T Ehesxsoor T Craswenn
Chosoor T Chovonzor T Csmsoann | Xenesraozon
Favooa
Close to DRAM FBVDDQ
Close to DRAM
cn cs o o o0 on
Sloweoror T Suosxeamor T Cumweozn | Ghesxoor ] Xcueseoann | Grasvsoan csse cras
Saweo T X cuasxsozon

CruB.axe0201

o
s xso0201

s
s xg0201

croe
Crus.axsoz0t

Fov

ReseT

e

Ki

VREFC Fas vRerc

cn
cazopsoxoioz

HF

on
a6

REUA R

RFUB

crae
X.Cloa 3160201

cn
Clusaxsoz01

csm0
X_Cus axeoz0t

o
Gl axsoz01

cns
Clusaxsoz01

o
Clusaxsoz01

s
X_C1u6 axe0z01

[ mmsi

Eelustows ]

DGPHmGDDRG FrameBuffer A1

Tonsiay, August 15,2078

re 121R1%6040

&5 121R1%5040

MICRO-STAR INT'L CO.,LTD.




s we s
7 7 i wa
- ? ; Tho [0
Couon Comon e bR
Fevooa NORMAL NORMAL "
u 1 FBB D<o 11 B De2ss o0 B e "
1 BB D2 1 FeB D0~ oot s e
n 11 FeB D<is 1 Fe8 D2 a2 B =
n 11 FEB D 1 Fee D 03B - H
1 FBB_D<3> 1 FBB_D<2S: DO4 B -
11 FeBDa 1 Fes D6 DA5B e
S — v W Fesoan g | 0968 H
1 c2 Doz B & R27 121R1%0402
1 BB _oC<0> & 2 - CKE, J4 wmis
o renone S e— oy e
3 [ - 58 woon o4 " FeaDRIS 0Bl - e &2 121R1%0402
W e
i B NS o — | o wekees £ prepy -
- | FeR Moxeae waos | e [ B
— " 1 e cioas H——TROOT ] qeeer
£ o T T 1§ ey
i T — T = I —— 1 |-y
Fi— I e —— 2 T = B e —— 2 LT . e wol
[ — o e — 10 B e —— a1 e R e - — L
, P — 2 T Feoar P Bae i s &K
- P & — 8 B 5o S ——
WoMea oE————————_emoaE | T Faoas g$————————__ms 58 A
m oo R S5 s | B0 E AT
I 1 FeBD<i0> Q15 A - 113 RrUs (M
o [ 1 e encas Tl eoci e
= 11 o evcers o oo | oo 1 Feebeies Sairs
T Feebeiar BiA | [ A
. 1 e woas i o s
g cavoon
a0
s
Vo ws
Vassmimonz L
e BB_VREFC 15
cn o o
= Chmmpsonosdsl rosoz |3 ovmionnz
Fovooa Favod
Cose o DRAM Close to DRAM
o A
———KoPon AT EMRE 12728
o1 cro cu ca cae cae VREFC IS NOT USED IN o
mmsosoq Clooosoa] X eroumcsnsns | Erbune mI Sioumsasos] loueusonoa vttt Cnassraeiria sorzasn
1K OHM PULL-DOWN 1S
INPLACE OF THE 1.33€ 1
FORR104
Fovooa Favooo
Avound DRAM Avoud DRAM oo Favoo0
o2 con o oo o o
Convxoosca | X conxsosfs Czzutxeosod | x.czzutxeosoa] Giounxensos| Clouexeosos T 0755 cam oo o N g0t an cwr ciom cas cus
2 :lxssnz,naT Cius axeoz0t 1’ Cius sxe0z01 1’ Cive axeoz01 Cius axeoz01 G 3x60201 Gl 3x60201 Glun 3x60201 X.CUB3X60201 | X.CluBIN60201 | Cruaxeozon
Fovooa Favo00 Favooo
Right nder DRAM Righ inder DRAM
car o cas e s o an cs0 s ous csas an cn o
can can cam cros Comaoor | Cuamemmni | xcusowom | oo | Crsweomr | Shsewcan ] cusaxsozst b aon Kusasomnr T Cusaxsomsr | owsaxsowr | Gusmxeomr | XCusameon | Gusaeon
Wolemeomr T Grdvennr | Creowemr | Gl
Favoon
Close to DRAM Fevia
Cose o DRAM
car can cano cionr o cars oz
Cldmooann T Guesomr | Cresvsm | XOnesomr | Clesxeomt | Cridaxenans oz o cus can ez
vt | Gubaxeomr | X Oweseowr | Guemeowmt | X Guemeon | clsaveon




VREFC

04

08

REUA

K1 res veerc

(Fos_vREFC 14

o
Co20ps0X0402

oo

53

0 o
X

Ry, q2iRis0iz
i fo

e e i

Reus M550

cie
X.C1u 3060201

ca
X_Ctus 3060201

?
Al1 Al z
2 I — Comnon
x Vo3 A ——4
2 s
—L Voo i ik A
— Vo0 B =
——o VB3 B
=] 15 e B
DT Yoo MiA B !
DIz VOD_11 g !
— X : : i =
— : : i =
= rovona Comon Comon i =
- b
¥ NoRwAL NoRMAL
Lt vooa 1 |82 P ooo =
s frocy 1 fepar oot A 1 ren o> o000 =
 —F s 1 feaoas oy T ben e
— vooas ST [ o o i s o ©
 — R VDDa's 1 FeEDan Daih 1 03B =
= o] i Feepar B3 i e »u 1 ron cuperes
) Ve b — W heeoar Dacn B B35 © B
el A — [ N B ot < B
T Ves V0030 o i oare ~ i
Ve v RIS e— 2 .
— Vooats i i oei0A 1oy Blwar =
T VDDQ_12 [ a8 wexas D4 ! FB8_DBI<T> oBi0_8 _
o— VBB I S e . - o0 R
L voua-1s W Feaerss 3 ok | e »mume Bfwes |
—r R Vooals | e wanaers = whas | =
 e— Vooa s e v
 — 0017 iy 811 S 1" S—— R
P Ve 3 Vooata HE———3 TR e— T < i — A 11
anives Yoo i — I e ——1 ] Y : i e — A 11T
ja v Voo ¥ I — 2 21T i —
ey Voo W Mean o B0} | e i e A
 —a ] Vet e S fEibey |k i — B
— 1 R Vooa 23 [y 11 Fs D £ Baiia . B N toue 1 s owpetas Dy g peger
] vss a2 voDQ 24 11 FeBDedEs T2 oaten - 1 Mo s
oy Vooa-3s [ v BisA | o
T \oa e o o ! ¢ eom— socs K10
M VD Vooa 27 | T h Seirs i g pme K ac
T e =g T Feteie TG e en e = &K
 —rr 2 R o1t . e, X rcay by oKt 8
o " 21 e - [ WS
Vi ves s " WeKT_A" .«
VRS
Ve VRS
S
wee s |22
veez S
Vs
]
ravona rovooa,
Close to DRAM Close to DRAM
e o crn o o cion
x,c,mam?mmom Chaneraonon mmxsasﬂ Elousosos]| Elowxsosoa
ravona rovona
ngon ravona
Around DRAM Avound DRAM
Cl0wX60603 | C2204X60603] C2z04XB0803 Clousxe0603 | X_Cz2uaxsusds Gozuaxeosns ummsoso{[ G1u6.3X60201 I Giub.3%60201 I G1ub 360201 Gl 360201 Clus sx60201 Clus sx60201 Clus sx60201 X.Clubaxeoz01 | Clueaxeozon Clus 3x60201
Favona Favona,
Right under DRAM Right under DRAM
ravona
o om oo o s om cnse cinn
oo ons o cns Vosaxsomr T Xcunaaonon T Souaxsomr | Xoneasazn | X cleaeoaon | X enedxeomor | Grsaxsozor X Shisaxsoznn
Guomeowt T Cusasomr | Cueameown ] Gnsaxsomor cro cron cn cro2
Clameon T XCuemmenn T X eheveoms | Gt
Favona Favona,
Closo to DRAM Closo to DRAM
casr
e e o cas a0 o0 o o 2
Ghomooor T Xcunmoonon | Gumaooaon | Crsaxsozon it oo XCGius 60201 Slomoor T Xeunmoonon | Gunmooaon T xcruasmecaon




oo 17
i
i
e
Feo o 1
foopan 1
Fo¢ cupios
Fo¢ cupins
Fo¢ cupazos
FBC_CMD<z2>
FBC_CMD<24>
FBC_CMD<Z6>
FBC_CMD<Z6
FeC MDD T8
Fet-up AT oo Nomted
Foc-cupad D17 o=
Fac cups A3 PO MO o' e\ eoamontz
T o i 1 r ooy
eac oeo ket 114
Fac bag RIS B 20180713
-oee RIS Follow design question
rac woral_F8 v
Foc oo T
LS S — e

FBc_pLAvol 1T

Ve Fe P REF 1116

coss
Ghup a0a01

CKE_C

aupeto>

FoC Cupeiis

RESET

NigEG3

Fep_cupal  AD?

FapChoA s ACt

Fop-Choat: A3

01
04

acz

oo
Fon

B
e
Fap_cvo1d 3 Y3
FBD_cuo1d V2
Fe0_omo1 V1
Fan_oho1d 2 L3
o e L
Fob cuoad 2 M1
Feb oz M)
Fa0_owozy  P3
FBD_CME P2
Fe0_cwoze  P1
FBD_CME R4
Fa0_owozrl_x RY
FBD_CMC R2
FBD_CMD: R
FBD_CMO: u
Fe0_cmoa x U2

5
Y
o

£80_opc rruf_ ACO
Fo0-bae AUl P9
X

Fep ko A%
Fob worof3) AT
£, WoKBo 12 AGE
Fao-Worbo[! AG
Pab wewa i, AD8
Fop woxz g3 ADY
B, WokEad} ACT
Fo0 worez 3 ACS
7o wowed % 46
Fop woxedS: I7
o0 wexead X HY
Fe0 woread He
Pab wewaio: Po
Foo weKs, P
76D wexas{ ok M1
Feo_wores 5 e

Fo0_pLavog V11
NA

s
Crus a0zt

ve.Fe pLLRer

msi

MICRO-STAR INT'L CO.,LTD.

DGPU

MEM IF C/D

Tossday, Al L2075




wee

oo
Comvon Favona Comvon
P
1 o caiTA
R a1 ) -
Ay ves 1 oo 1 |4t i S
Ve V002 |21 i San
A vess Voo won o i Chin
Vs Vo042 i o Gsh
— e ? . i ) Gaon
 —LE Voo e . ; i T &h
e Voo Gomwon Gomvon i = Chin
—1 Voo s |2y i = Gk
VS Voo T FeC Cha'h
X P NORMAL NORMAL [ e e
| vss 11 VDD 1 T = N
 — Vo 16 Fac o ox 8
 —Tk N i feoa o 000 8 e 7o bESR
v o recows ® pate e 100 [R5
TH Vs Favona B fecou W ] e i rans
] vas 16 6 FBC D ® Paq D3 -
P ves i i FBC.0w 1 Dois S
Fia) VS8 B10 16 Feco<> i 0 Das B w 1 o<t
T Ve g i fcow o racoa o b o
£ Vs o ’ o o Rcoan a7 e o Facowpe:
— R & o roc o> o n :
o— St o reeomer JH o e— o R o
S0 vss s [ o 16 Fec DBis> 08105 -
R VS5 2 . v o Rre -
ek - i 10 e wokez 1 B woos | @
R - W6 FBCWokBr Wakos |
T3] vss 27 Fo = unt Res
e . oas 8
) VS5 . o1 - vir| ooe risoiz
T vSS 20 - 16 Fac peta 2111 bos s N o i pas e o e o
W14 ) VSS_30 13 16 FacDas B12| DS A " H Ui3 | DA10.8 208 Wia cm s Re¢
w3l VSS 31 16 Fac D B13 | DA10.A I H P12 | DA11 8 8 121R1%0402
W vss 32 T B 0 — T e © Fis{ b1z 8
 —r X 1 Fecoei &G FF DAtz A - © Rig| Da13 8
 — ] R — Y IS ® i3] Date s oo o ",
— . B SRR | = % ESif 6 sscowpas H——EEeS N pegers
o ves 3 7 i recoeior atsh - 13
P Vs 37 c1n = B e—
TV 16 o ooers o8 o | oo R Recbhas 0611 5 — o
— . i facoan Bait A e an 16 rac_cuon e cuc kol cuee
— ] ot 6 roc ok e e i fecdio : ai
 — ] Ti o oo R TRy woa | IS 6 Facwoke Weke
T VS 42 = 6 Facwokeo P = .
T Vs s T reuA SR
v = R B
TS
Vel
 —k
—
Vi) Vs
i
val| VS5 51 e g
23
PPt o
Ve
Ve
VPP4 e
Fovona
Fovona Fovoba
Cose to DRAM Glose o DRAM
s
sisRionz
s o cn conz caso
cmmmI Clowxsoncs :mmxananzI Cioomenens] 5. crousxsoses £ac vasrc e e
J‘cuus 7o w0
Ix Coaopsonoiof SKevane X sarmimoz
rovopa Fovooa
o o
Around DRAM Around DRAM 8 gon FBvoDQ B (GPIOIOALT_VEWVREF 12,4425
ooy VREFC IS NOT USED IN X_N-BSS138LT1G_SOT23-3-RH
cross cas cns criss cier cuas 116 CONFIGURATION
C2204X60603 C10u4XB0B03 | C22u4X60603 C2204X60603 C10uAXB060% | C10u4X60603 cazs o1 c221 802 570 ci1se cass Ccas0 Caas cas2 cast 1K OHM PULL-DOWN IS
Boveswa] Shoawer T o T Soaer T Elbvaer | Cfovm T oo T Chasmn T Sl T Sl T Lo ko uLLoom 1S
FORR104
Fovo0a
Righ nder ORAM revooa
Right inder DRAM FBVDDQ
cozs ci cors cont e cans o o cren cou cone a0
i axaczon Xelimaowr T Cunaxsozst S auscaon S axscaon Xeunaion T Cusaxsozor o T X Cusamson ] Crsarsoros i axsozon R o coso o con7 coro
X Crunxsozor ] Gus axaozor Cuisaxeozor X Cunanozon | G0 Gunxsoz0r
Fevooa
Close to DRAM FBVDDQ
Close o ORAM
c cor conr con caso ) cans e
Lsaonm T Criaaeoznn b axenzns Ksaonms T X Chesstzn | Cleaaxeoann cone i cize crer
i axscaon Kotz T X Eomeoan T xcwsmeom | X Cneaeor | cusaso

‘ FTTSF  MICRO-STAR INTL CO.,LTD.
) DGPU_GDDR6 FrameBuffer Ct




w50

Kt

an
o

e A e

Rrue [ M

cant
X.C1u6.3X60201

z FBVDDQ
Comon .
?
;
Cowmon
A A
ATS VDO_1 FATT
3 R — 1
A Voo wan wss 1
BT Voo 3 2 2 6
S—r 185 i
— Vo 7 ; i
—cu] VoD ‘coumion Comvon 16
" Voos -5y ®
= v R NORMAL NORMAL. 4
 S— VB3] I
—r11 Voot e o oo E——
 S—s 1 z S e s rac o 0 < i =
o rovona B recoae B reban e * o Feocwpas o
T 16 FBC D3 6 FBCDeses Doz B e
= 16 FBC DS 16 FBCDesor 2 pase e
o 1 rec ooz 1 rec om0 ot ©
i 810 1 rec o 1 rec 0w 0658 -
i a & Fsc o 6 Fsc D 0as =
T v 5 @ & FacDa oare -
 E— fe—1 o rac_evoct>
S— e — [ AR e— 16 rsc oo 2 oo, 16 5o cupae NET [
 E— [ — o o i obos | * i Feccupas = i
X o rcwons pofsvee o e e Feocupas = s
it . B Reweks Smuo o rac woa w—scuoms 5 = H RS iz} G
o ; SR e E = B o
=X = © rcoan T P = o]
— T T — L PN = e racpesor Vi boeh T Con
— 2 s e — 1 c s Facous Uz B’ a3 e
 S— o 22 oaro A we 6 FaC D9 T vatis ’ cris
N ) 5 Eiz] 0Q11A e 5 Fac D P31 ba1z 8 = o crele
— ] i L s b G
— © £ oaraa - 1 recDwe Biig a1 s
S— n H A |k S 3 om—
L b Q15 A »
o 5 o 1 mescey———F o
i Y e— T % RS iy . " )
) - i FRCDRIS DBIAA e v s 16 Fac.oMpas SO g peger.
 C—r s oo B e ity R
) Tir s rac wos B ouoee woea | H < e
0 Tig 6 FBC_WCKB45#] S WCK1_A " cusw K10,
T2 7 FE 0 e e — 7
iz in el o
T
u«
it
i
i g
%
i
VPP_1 A0
feg]n.m
et
VPP_4 v
Fovona Fovooa
Close to ORAM Cose o DRAM
cson can our o crs crons
cmmsoq Clouxaosos] Sioweosos :nixz.nen;[momxsoso:l GHoldraosos
oo
Favona Fovona
Around DRAM Arouns DRAM
. Favona
oz ciss com con car cane
X Canuxsosos] Glowxsosos| X.Czxes | ClONG803 | GIouX60s0s] X C2zukxs080s
oo oo cn cne cor o cnae cas cm i oo
e I e K Kotesnzor T Xcussrsoann T xbnsoxsor | onpsxsoor | xonssoaon | Grasxsoon
Fovona
Right uder DRAM Favona
Right inder DRAM FBvoDQ
o crs con ot cren o s o cross oz cru cre2
Ciesnor T Gumsen ] xeneveomt | Graseomn | onssomn | cuesomt || ke | Gasenm ] xoneseomn | X cieseoor | xcnasianor | oo e coss o0 o con
Shasmanzor T % v T v T Gesoaon T Crpxsozon
Favona
Close to DRAM FevoDQ
Cloteto DRAM
cau cizs crss cos crous e
s ] X G | Grasenn ] xewesomn | xcneseoor | crsseor = oms casn cis cres cross casn
Mesnor T Grksmenmr T Sloheveomn T Craveomn T X cnaswanor T % heswenzon

— ac_vrerc

case
caaopsoxoioz

=

DGP
Do

\ FTTSF  MICRO-STAR INTL CO.,LTD.
8

U_GDDR6 FrameBuffer C1




GiIF

common

1522 GND_13

A2 | GND
— R
GND
[ Mlaeno
p A32 | onD
[R50y eno
! GND
49} GND
ARS | GND
GND
GND
GND
GND
GND
GND
GND
B2 GND
) —-r GND
1 AB2T | anp
AB22 | Gnp
GND
AB24 ]| Gnp
GND
[ AB%Y anp
1 AB27 )| oo
) S—7 RV
1 AB29 )| oo

>/ (>l |

iuu
o)
z
S

ig
Q
2
H

Ehk
22
£

iw
&l
o}
z
5

Isl

HE
)
2
S

5k
(o)}

2
EE

slisls]
kS

)

2

5

PRPSPRESES
PRpSpRpS PSP PN PR PS PSP PSPY
PRPSPSPIPRpIEY i'%m

&

o}

22

oo

Isl
Q
z
]

>
PP PR PSP DS pL PR PPN pAPSPS.
2
z
]

>/ >[>|>[>|
B

o}
22
o

c16
common
oz aNo_2n
AR20 | oo
e o
D teaTTs 23] Gno
A AR24Y Cnp
ey AR5 Gnp
GND K
GND | AJ A %76_’ oo
GND [ A 7 oo
GND AT A %—3—; eno
GND ¢ AT e 2
gmg,_u—w%% GND
(sl A GND
GNS‘—M—‘B ARS3 J GND
Siokazs A GND
e AlzE GND
GND : g
VR e — o
[(AZe ] A GND
GNS ,_M—429 AR39 } GND
o [FAT0 3} ono
GD 5 1 AR52 )| GND
GND
oo lAmT—1 e oo
oD AT o
GND'A: 1 AT52) anp
Sk a ! AT8 | GND
GND'—"MKM A GND
Siok Az UT4 | oo
GND A A GND
o i GND
GND'—<“ A GND
oD [FAKaT A o
gmu pass A GND
5 U2} anD
Er AU20Y| Gnp
o UZT} GND
o AU22Z ] GnD
ikt IZ3 ) GND
GND
AU24 Y| Gnp
GND Uz3
v AU25 Y| Gnp
GND 124 )
Nl AU26 } GnD
oiol? 027l Gno
aND AoE) &N
GND A5 g
o AUST Y gD
SND A A g
o AUS3 J oND
GND A 7. GND
e U35} aND
GND : g
GND g8
o A GND
o A GND
ND.
ool GND
SNo [ A 4 o
DA AUAT] GND
GND
N A
G (AL
oND (AL
ono AL -
oD AL !
oo AL — %
oD ¢ ALE9
GND :
onp e AL :
P — n
Py A
o AN A
GND :
GND :
GND A
GND
A A
GND ¢
GND
20
GND“%W A
GNp g ANZT ] { AWy
ANZZ A
N AR 1
o A1 A
P — A
GNDANZS |
AN26 A
GND ¢ ANZE :
oND Al L :
GND Kqus :
oD ANZS ]
AN30 A
Py i — A
GND g ANST |
AN3Z A
GND ¢ ANSZ :
oND Al S
GND‘_A—<KN]§35 -
N [(AN3E v
v E e — i) oo
AWS | GnD
o ffAN3D A5 cho
MLIEL N
s Y2 GND
GND 2o
oo AVaTY cnp
e AVA9 Y Gnp
GND =)
GND A NG
GND [ A Aved| SND
oleapis AY8 ) GND
Siol s GND
gmn ig Bi0) ano
o : B3 anD
gmn e Bi6 ) anD
B19)) ano
o B2 cno
GND
5 822 anp
GND
ART B25 anp
o 7 BB Gnp
o : B31) anD
GND
s B34 )| anp
GND
Bt B37 )| onp
GND ¢ ARTO B‘T.O g
oo Ba3 ) onp
- B46 )} anD
B48 ) oo

GND GND

G1H
commion
2122 0 3
fe onDI NS
BL4O | onp S —
GND | B52 BLA3 | GND GNDp 4
GND [ BT 5L SO o
GND EA“G B e &
'LA p BMZ } GnD oo
S — om— 7w P GND
Sotec 4’1 aNb GND
GNp [(BCT6 C29° GnD i —
GND [( BCTY 0323' oo St
GND | BC —4 C5) GnD e —
N [(BC2Z ] C511] anp R —
[FBCa5 S5 oo o
o ke 571 7
aNb onofeb2d |
2 - aNb [Ny A —
GND eno :75
S 027 | aNb GND Fgg
GND | BCBT 9 oo =
Np (BT 247 ano o
233& L % ono g:g
onp g BD29 | S oo &
D [(BD32 0 i ono 2
ool 43 ano oo
i — o o =
BDS; onp 2
= ‘T% Dis N GND
s D43} onD oo
oo eETs Big} ono
GND > | st
2 ; ] %7 oo GND e 23
o ._B_<§E§ aNb SN s —
St — ono 19
o "B—“ — GND
GND | BEZZ T 0 &
f(BE22___{
GND [\ BE24 — 2
GND‘;QS  — GND
[BEs
ND [\ BE27 —ow 2
GND1 = T o GND
aNb L — 3 e o
'TE 83l ano oo
= ‘T%% oo GND
N [(BE3 ] 7 oo =
ND [ BESE o oo 2
o gEE 7§ E: GND eno
ND 25 GND ano
oG [FEEaD 2 o 2
GND 5
GND [(BFZ T eNo o
GND g BFEZ o oo g
GND [\ BFAT 4 oo 2
GND | BFE e g
feBre <
ND [t BGT0 ono 2
b BeT3 onp 2
GNS‘ i GND ano
onb BcTg onp 2
GND & =2
VT — e o
ND [( BG28 1 oo 2
NG [FBaaT '*GET: ovo o2
= BG: ;  —r GND
o [FBgaT o oo ot
GND'E : Ga9 ) Gnp Qiokty
si —= i. aNb oNo 15
—
e e M sahs
GND o o SoH
GND 8 Hio| SO o
GND Figd o &
GND 1: i oNo st
H19} onD eno
GND
oo [(BRZT——] o} oo =i
H30 22 oo 2
GND 122 )
D eias 28 GNp o
H 34 o o
; Fiz ] SN JoNey RN
GND -
Ha3 | ND oo
GND : : 2
GND oN sere
GND T17Y anp ono '—“vz 23
L aNb GND V23 |
8 V24
20| GND oo
GND E
7381 onp e e —
GND 5 =
49} GnD enp '—‘2
= Va7
GND TE3) GNO sord
p K13 ) GND N —
GNp [( BI2T K S S
i 4.& o GND V3T |
st | Ko oo V32
{ K| PNy AV —
seb | V33
724 K22y ono 28
e Em Y V34
> K28 )| Gnp ono
o ? t V35
J26 K28 ono e —
e V36
ND (B9 K34 Y o e —
S keI K37 )| Gnp oo
oND  BI28
L KaJl ano oo
GND BJ
730 5 oo 2
GND ¢ 2430
N R K45 G e
&N 77 K47 Gnp oo
oD BI3Z
ND BJ33 ] K49 Gnp S C—
onp [BI3% ? a9 oo i
oD B34 L L Ki9y Seivt
o [(BJ35 1 1 oo e
ek b S PN ono
e T — e 9
737 iy o b
Siol %L S PNy
cioker—1 1 N10 )l anD
GND
740 i oo
GND
o [(BJAT 2} ono
o[BIz 3’ ono
oG 13 2 oo
N[BT o oo
onp (BT 4
; 93 oND
GND o
onp  BLT-
ono ¢ BLT0
oND L BLTS
ono (BLTE
GND
ono (BLZ,
oD BL22
ono (BLZS
N BLS
ono (BLIT
B —
GnD BT |

GNDGND

T'L CO.,LTD.
§ MICRO-STARIN
sy

[Title.

DGPU GND

Rev
Document Number

MS-16W1

Tuesday, August 13, 2019
I




GPU PWR GND NCs

o

 —er - 7
AGIT
ASaT] voo
A%
A
AGST | Voo

LL

ou
oo oo v oo on
comon revooa Favona
. o e
oo oo oo
[ Ama0|
veo[AER T A voo et | a0 ravona rovoool AT |
Voo AR oo 3 —n Favooal Kz 1
Veo[AEST] I voo 5 —a Favooal K
veo[AEZ ] I AKIE Voo 3 — Favpoal KT
"3 s 3 Fovoea Fovond)
VeopmER—] b VB3  —i PV v —
vop [ AE3S | [ AKT | ypp | AC# | rgyppa revooal K201
vop [ AE3S | [ AKI7 | ypp | AC& | rgyppa revooal K211
vop [ AE37__] [ AKT8 | ypp | ADW0 | rgypoa revooal KB 1
e G v a1 3 — e e
"3 s 3 Fovoea Fovoed)
[ ARzT| [ Apar| [Rer—1
s — 3 — Rt —
P w2 5 Fovoea e —
veo[ATI ] AR Voo s — o
Veo[ATE ] A voo s —a et i
veo[ATE ] A Voo 3 —LR et
"3 s 3 Fovoea Fovona)
i —cra sk a— < —
—cal] s —  — R v —
[ AKZ | ypp vop [ AR | A0 | Favooa revooal K38 1
e 1 T AT 21050 v —
e ol e T —
oo QR e v 1 s — faveea)
e G w2 "3 — faveea)
P w— 2 3 —R faveea)
s — 2 s —ra faveea)
P — 2 P — — faveea)
"3 s s Fovoea Fovoed)
[AcTT— —A ATz —
"3 s s Fovea Fovoed)
| A1 [ ANaT|
] QR o< 1 7 e — —— 1 Fovond)
b miccomn QRS e < 5} e — —a P et e —
eepACT—] b VB3 e — — R v —
Vo racz— ] e — — e e —
5 e o R e 5 VBB AT ] — iy e
vop [ AGZT__] [ AMT3 | \ypp voo [ AT2r___ | U0 ravooa revooal 35 1
e QR v Voo AT — e e —
P G w2 e — e Rt e —
"3 s "3 Fovoea Fovoed)
[acsE—1 — A Az [ a—
[ — e P — Fovoea Rt B —
"3 oo 5 Fovoea o
B i — 1 Fre—4 o
3 oo 3 Fovoea Fovoed) ’
voo [ AT A0 voo voo [ A0} Fevooa Fevooal PE Close with GPU
VDD VDD DD FBVDDQ Favopa[ P&
voo [ AHTS ] [ AMZZ | oo voo [ AYZZ ] FBVDDQ Fevooal RO { PR276 OR1%0402
e R s 328 s m— i e« roocosese s
5 o G 73 VBB A
veo Fare Az V20 Voo v Favona -
Voo A Aizs ] V20 Vo0 v -
Voo Fae AT V22 Voo [T———
AT — WA — p
voo [ ARTT ] — ] e — Favooa_sensy ES2_FEVDD_SENSE GFU rovooasense 5o
"3 s 3
VRS Az —c i V2 A css0 cios7
"3 s s
e N e Al oA —] X Caroaxaanns . x_caTvexaonos e o e Pist e s o | cvo
"3 s 3
voo | — i Vo0 e I&' X_C3.9p50N0402
Vepmm—y b VB3 R —
[ R 32 P o— Fevo0a
5 s e R w7 e
vop [ AHZ ] [ AM38 | \pp vop[BB38 | FB_CAL_PD_ Raa FB CAL PD VDDQ  R30 40.2R1%0402
A A S5 e 0.
5 o S 1 54 Veo ]
Voo hrr—] Ao Y22 Vo B8 eo.caLpu.cn P4____FBCALPUGND R 028150402
[ ANT3| [BBas 1 e
V3 s 3
P — e — o oaLres oo FAS___FB_CAL TERM OND_RO1 . 402R1%0402
Vop [ oo . —
VOO | 1 7] voo VDD | ——4
] s ] o
] i s ] o
Vo3 AT s R —
vop [ AVZ8__ VDD vop[ BG4 |
vop [ AV | VDD voo [ BCAT |
vop [[AV30__| VoD vop[BCHE |
Vo AT 8 Voo BEE—]
b v s O -2 4 VeoaEE—]
VoD FAveS e | 22 veo L BES
| [BES—1
vop [ AV ] VDD, DD
T - G — R —
P . — (R —
[ ®BD% | [Braz—1
Voo [AVIT_] Voo oD ™
voo [ AV — s 773 VoD [BFH ; o son
R e — e Voo LB comon o
PR S — e
iz B2 e -
v G — = e
vop [ AV43 ] [ BE&S | ypp voo [ BEST |
b vz e G =3 5 e c— we.ron 810
v G w72 Mn = — fevetma
V3 o
- ¥
Vo
[Awaz—] BK45_
voo [R5 nwvoD_sense BKIS o uop sewse ru 6o ?
Vo AW i — 0
oo [ oD ohe sevee_ceu * a0
vop [AYTS ] FP FUSE GPU  8DM| ¢ qyee sre N [ go2¢
vop [AVIE 1 -ruses No [Bmaa
Vi N [BMa5
o AT
Vo [-AVIE
oD Ava—
VeB[Az 1
e
V8
Voo [AvE 1
VoD PRI
3
VoA 1
we,mo_li
| o
C2.2u6.3X60403-HF v
l s | _ruse Gou
= e rour
§vine vour2 ¢ T J
25 < Gpions Fe_FUSE GPIOZ6 FP_FUSE 3 oo et Re4

Re1
10KRO402

ce
€2206.3X60402.HF

22KR1%0402

2073 Follow CRB

FT1Si  MICRO-STARINT'L CO.LTD.

GPU Power

% ] Document Narber Fev

:’ MS-16W1 10

13,2070




Pl
““““ ‘ :
: 8
i i 29
] El2
i i i HE
| i 98
Bl 8 ko 2l
G|l # = L
Bl e B i . g2
g “ M 5 xw ﬂwmw
um 2 1 \:J\tm mmu
. : i
i i : # i
8 i b 1 L
8 i
H i 4 i L
H 2 82 o 4]
3 & fi] L]
. i i i
] ‘ 5 L B
3 3 i )
. i
; ] i R
i o fi] e
. ) i g i
s i B i 3
Ik o) — LY
I
i
§ ] ¢ ] § ¢ § ]
o 3 . : J g h] H
5 B2 B 8 5 38 8 8
iz g g ——g ——ig
H i i H ' i i i
£ i 1] [ [ ]
LE] 3] i i i el B
i i ! : i : i !
i I 82 i 8 32 [ 52
H—t i I = = Fo— e e
i : i : : i :
8 5 & i i
pi— —— — I bt
] ¢ ] § ] ]
gl 12 |4 |4 o
L[]
i i i i i i i
i i b1 g
1 —— —— —— —— —— ——
i H i i ! i 4 i
B [ i i 88 B2 [
H—t i e = Fo— — =
i i H H i
H H i H H
S 8 ]
e I = S S e i
i i H H H i i i H
J.mli,w e T e e I o B o B e e T o e I
£ 5 5 5
58 H H H H
a o i ; i ]
M tH—t S (S I N S L G S i
-2 - - -
i ] ¢ H ¢ H
T E # gl |4 dllal
o &m LE [l &) 8] & BTN
i ] ] ] i i ! i
i 8 8 52 [
i pi— i —— - —— 1 1
£ 5 R 5 5 5
Al LA L T L]
%] i i B i
m ;m i —— — I O
— 5 i i i i i i
i d i e dlal g
m g m L] Lga | @] 8] & g e | || |8
s
] .
= EH P i ! i i i : . i
= | B ] i 4 & i : : |
o IR I T I 0 B 8 O
z
i
5
9] § i § £
o i E o
a = e et K1
S P
T MW uw ! 5 o
o« 1 . F e 2
| . T !
: i H : i
& B2 B2 8 82 % ——
e i s B e LB e Bl ] —~ o s
i1 11 ! i iy
B [ [ 2 8 8% £
= e P o e -
PLab L b L 1
8% 8% 8 85 &5 8% 85
g i H [ i | f i H i
o ] 2 H
el pe LAl e e L T
do L Tl T m
2 2 i al | EIRE ] §
s [} o 1o T B e 8
P 4 A i
g g 5 5 5 P 5
S 2 : m mw m : [ m w ol
A N el nall nalii e 5 O el e
<] [l




GPU Decoupling

GPU DECOUPLING
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nVIDIA Power Sequence Control  po,er on = 1v8_AON -> 1V8_MAIN -> 3V3_NVINVVDD -> NVDDS/PEX_VDD -> FBVDDQ -> DGPUPWRGD
Power down = NVDDS -> PEX_VDD -> NVVDD/FBVDDQ -> 3V3_NV -> 1V8_MAIN -> 1V8_AON
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HM370 (RTC/PCIE_Clock/Clock/RSVD)

Functional Strap Definitions

DDPB_CTRLDATA / GPP_l6

This signal has a weak internal pull-down.
Port B is not detected. (Default)
1= Port B is detected

DDPC_CTRLDATA / GPP_I8

This signal has a weak internal pull-down.
Port B is not detected. (Default)
Port B is detected

DDPD_CTRLDATA / GPP_I10

This signal has a weak internal pull-down.
Port B is not detected. (Default)
Port B is detected

GPP_F23

This signal has a weak internal pull-down.
0= Port F is not detected. (Default)
1= Port Fis detected
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HM370 (DMI/PCIE/USB3.1/USB2.0/CNVi)
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SATA Lane 0 has the flexbilty to be mapped to PCIE 11 or 13
SATA Lane 1 has the flexibilty to be mapped to PCIE 12 or 14

e s
“&’C“"‘””f&’;\‘éﬁ”i P41 CNV_BRLDT
cx poiven @ nws e " s i
e pvcuxour Lecogse cix axpoKsc %
Sy A i s teqUred hihe siapsice 304
oz, Korpsonoiz__|, gaey GPP_AG MHEXTAL E“msuwi“nsu onthe P
gz o T o it R A 0= 30TA roqiency selctes Betou)
GPP_AT P41 CNV_RG1OT
POl Infornpt Re etema pup o ul o ecured
) oeru sum en Rt Anohetras Fdup s equred " Tegraled CXitenabe
= ntogated C\Vidiable.
GPP_At4 p—_—
LG Moce - Siaperd Status: -
The signal i pudonn
ow power 0=ve V rah

et
Sate soon

s s
7= VCCSP s comacted o 1.8V rai

_— UsE Figh Speed 10 Ports
BT % USB3A TYPE_C_1 |isezpTussss [ Noto Dovice
7 5% UsB 3 CNT-t T T [ UssTeE ST T U Tee e
“% USB 31 ONT2 7 T usTrESE 7 usssToeT LT
. 3 3 USB TYPE_A-1 3 NA NC'
j}ﬁ USB3.1 TYPE_C_2 T T USB TYPE A" T L L
e 5 5 USB TYPE_A-3 5 INTEL LAN Only NC'
v s w w
7 7 i e
v w ~
sew w Webcam s R
& W PO o |
: 7 e T PoEsAT | Corguabe
e ¢ WLAN 7 R
= | FORANSATAGE T
& WIAN 0 PCIE/SATATE. WIAN WLAN %
5 PCIE L N
= 7o w© H
T PoEsTA o5 GLAN %
5 T p— o PoERATS e .
e T POE N r
oo g Rarommens 006 H
i ‘This strap should sample HIGH. There shouid NOT be- 20 PCIE NC
A i sirap samping T PO
: = 7o
3 e
] Fore
@ = 3

o
&t

S

PCEI_THESATAOA THE
PO T RXPSATADA RXP
P RONGATACA o0

PO RPoATATS 06

FEER TR T

et s e
POl oPRATA 15 o
PO RONSATATA o0

SRl §r7

POt TXoSATA X
PN DNSATAG Ty

5 cru e aaEr

P10 RONSATAG 0

eoies 0
FiEs s

SCE
RN T

s vy

P RNSATAL RN
PEETTXPRATA

e wome 712

B

GRS ATAGES

s e ]

e Fa1E0P BKLTCTL

e SKTCrs
oY oA BLNKIG
s

782 v

P DATA O
FEE DA T

o

S

SR i e

PP AFUARTE 0.

PCIE 9-12(M2)
M.2 SSD_1

Ko ssorpeosr 4

PP E—

o v coon 1B




CODEC_HDA ¢
CODEG_HDA_RST#

VAW

Rite
oR0402

Ri0s
X_45.3KR1%0402

HOARST N

a2\ 3IR007_FDOA SYNC.
R33%  3R007 s

v
Rass,_somos oA poik a1t
Hos Brtcx SOBE s B o scomso s
C DRSO T ToRTIo7 0 50 Bz oA SD012%0 RO
o 5 LA SECURITY (B HOA SYNGIZS). SPRM

snmwzsi Rxn

GPP_AT2/BN_BUSY#ISH_GPG/SX_EXIT HOLDOFF#
'GPR_ABICLKRUNE

GPDTILANPHYPG
GPDIISLP_WLANE

e
g0
o

PCH PWROK

EC_PCH_PWROK

ALLSYSPG delay 99ms
to generated EC_PCH_PWROK

Gy

HE o commen s omin g e

235505356
3551

+avsus
EC CLKRUMA R R360 . X_10KRO402
PCIE WIAKEZ  R3%, , 10KR0402
BATLOW# RATA, , JOKRO402
LA WAKER ROTZ,10KRO02

e C_PRESENT __R3BA, , \10KRO402

PM_PWRBTNS  RATG, . 100KRO402

2 SYS RESET N RI13, . JOKR0402

748

+V1.05DX_VOOSTG

Functional Strap Definitions

HDA_SDO /1250_TXD

This signal has a weak intemnal pull-down.
urity measures defined in the Flash Descriptor. (Default)
1 = Disable Flash Descriptor Securiy (override).

SMBALERT# | GPP_C2
Thi sgnal has  weak ntemal pulrdour
0

Ciypio Trahsport Layer Securty (TLS) ipher
ult

sue o conrdenhahlv) (Defa
el ME Cryplo Transport Layer Securlty (TLS) cipher suite
it confdbnlt). MUsL b0 potod up o Suppor el AT i 705

SMLOALERT# / GPP_C5

This signal has a weak intemnal pull-dowr
PG e solected (o EC). (Defaut)
1= 6SPlis selected (for

S BE e oo EEIRUTEES SyonRe oRaRsTs
cret criez cres ctig cre BSr-srRsows Gk X oD tu16x70402) L o
X_C10p50N0402| X_C10p50N0402 X_C10pSON0402| X_C10pSON0402[ X_C10p50N0402 GPP_E B”GSP” CS“'"”ME SYNC1
B R24, , 30R0402 __DISPA SDO_R a2 YGSPID C1H
i Dol A oaChU S0, e ‘épp BTG > opu_evenTs
. waes | 2241 K POIE_WAKE#
P DSl1252SF RMIONY K RESET# 415U 538 BE.,—% Pl_SLP_S3#
PP,DzunM\c,BAersNuwA OATA SrosLr S e ——————————» P
RTCVCC — s e o
PP DerM\c,CLKHSNDWa,CLK GPDBISUSCLK ) SuscLK 35
SSEART
e ot A - cor a3
Rass . OR0402 . | SRiRs® A BG4 LA WAKE®
. g B
Bosom oo o ey B o e P pem
. saveus GPDIPWRBTNG [t —svesrerr ) PULPWRETV 35
X_S-188355VMTE-17_SOD323 22KR0402 _ SUS SMBCLK ” CQ’SA‘BMEW’ GPP_B14/SPKR 3 "
C1ub.3X5040: X 22KRO402 SHLO CLK R B TP PMODE Ry cou ek 2
- e pemex LAtk IR
1KR0402 X_2.2KR0402 SMLT PP 55’5"1‘ PCH_JTAG_TDI cw,m\ 2
- l HM370 acr1s
N32- 1020000 -A81 BATZ +5VRUN 3VRUN 0= Enable sec
D06-0105701-K26
e
> sveowmom e c o
% sys PWROK

SML1ALERT# | PCHHOT# | GPP_B23
This signal has an internal pull-dow
0 Disatle Inel DCHOOB (Defaul

nable Intel DCI-O0B

HC1G0BDCKR_SC70

SPKR / GPP_B14

Tre ianalhas a weak ntral pul-coun.
isable Top Swap mode. (Default)

3 Bbe Top Swa mose

DG/ RTC Well Input Strap

RSMRST# & DSW_PWROK, PCH_PWROK : PD.
RTCRST#, SRTCRST#, INTRUDER# : PU

[ ”MS-1 BAW1

Ibate: 115 2078

et




HM370 (UART/I2C/SPI)

[ Py erp e ———L VA

GMD‘\\}—,?,‘VJZ’: vss GPP_ KIS/GSXSRESET#
A

R3S, JOKROA0Z_
SPIMOSI__ RIs6, , 49.9R1%0402 PGH SPI MOSI Aust ALz EEO
SPI0_MOS! GPP_EYCPU_GPO
SPLUISD 148 RIN0HOZ PO SPI WSO Cre e PP EN0PU GP0 [ Auiss g

7 Erichu
Soten Gro-Bychy-ge
o S R 20 C s o
2 Soesh e
oD AY48 (GPP_H18/SML4ALERT# %:6
\ spi0 102 b I SioATA
spLwps  raos, . soominouos por s wes [—BAGE] SPO. | 5
SPI_HOLD# R382, 39 9R1%0402_PCH_SPIHOLDE | AT40 | SPI0 103 GPP_H16/SMLACLK
S P TS SAERTS
w  siosw e o TS SoATA [0
818 | cep ousen_cucsaxt s P HSSNOL [
B Cop DUShIICoMSBkI kD P HioaMLIALERTS [ 4847
P DSP MoSInKa By Pb HiyiSHLIORTA 24
B Dash Meosaio BG  oep oo [
seiost 85 S biasrios
SFiso S bsenios WrRUDERY
St
o o ow

SPI FLASH ROM 16MB

“avsus “avsus +avsus “avsus

“avsus

Rata
1KR0402

Raz1
1KR0402

sp1csor
SPLMISO

'GPP_K4/GSXDIN j"j@‘fﬁ

s
SCILWAKE UPE__ 35 88:
NRIMODE 35 Besk] GPP_COUARTO TXD
APa| GPP_CBIUARTO ¢

GPP_C11/UARTO CTS#
GPP_CI0/UARTO_RTS#

BB44 S\ INTRUDERS
RTOVCC .

PLT_RST#

us2K

Bha] cPP_B22/GSPI1_MOSI

AU GPP B21/GSPI1 MISO

Awag] PP szncSPIIC
GPP_B19/GSPI1_CSO#

BE:

B
85:

BD:

ANok| GPP_CISIUART1 CTS#ISH UART1 CTS#

AbS| GPP C14/UARTI RTSHISH UARTI_RTS#

AUR] GPP_CISUART!
GPP_C12/UARTI_RXDIISH_UARTI_RXD

858 cop ou ez sonees consare scs

GPP_D11/ISH_SPI_MISOIGP_BSSB_GLKIGSPI2_ SO
'GPP_D12/ISH_SPI_MOSIGP_BSSE DIGSPI2_MOS!

orp oo CERGELURETY CTsHow veE |5

PP_D14ISH UARTO TXD/262. SCL [y 122 SCLTP
PEET %S acz_soate

GPP_BIB/GSPI0 CLK
GPP_D13/ISH UARTO_RXD/I2C2 SDA

BE3 | cep_staiGsPI0 MOSI
% GPP_BI7IGSPIO MISO
GPP_BISIGSPI0_CSO#

AWK GPP_C23UART2 CTS#
‘Nes| PP C22/UARTZ RTS#
Bo%] GPP_CZIUARTZ TXD

GPP_C16/12C0_SDA GPP_A17/SD_VDD1_PWR EN#ISH_GP7

GPP_DAISH_SPI_CSHGSPI2 CS0% |-BAgy GC6_FB_EN
GPP DI0ISH_SPI_CLKIGSPI2 CLK DGPU_PWRGD
18

BF14
17

GPP_H2VISH 1260 SCL j;;:g
GPP_H18lISH 12C0_SDA

GPP_H22ISH_12C1_SCL [-Riidn
GPP H21/ISH 12C1 SDA

GPP_A23ISH_GPS [
GPP A22/ISH GP4
GPP A21/ISH GP3 [-Beag
GPPA20/ISH GP2 [-Bpag
GPP_A19/ISH GP1

81SH GPO (B3

Hu70

+3ysus

Razs Raz3
1KR0402 1KR0402

M31-25128A2-M24

MX25L12872FM21106
SPIFLASHE

Supported types of Flash Memory
Command:0x03 & 0x0B & O0xBB

Ri33
I 100KRO402 GND.

uisA “’T NCTWZ17PBX_NL_SCT0-6
e Ne 1o o2 xoure
s
X LAN_RST#

Functional Strap Definitions

SML3ALERT#/ GPP_H15
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MS-16R1 Power on Block Diagram

S pa— -
- ’
oo |
- |
apiceF osw_pwrox P10 -
srosvsus . .0 - apioss |1 e REVRSTE aPP_Fi. DGPUPWREN 5 Aoy
s
Lo apxaant |- Ao prEse AGPRESENT
: o < ™ xec/ec |, -
: e - . f—
Lo S S _su w105 veesT wee_core
etz =
[ owore
'3 SLeTISV EN - F: -
weesT & 9 va (Delay MinSe) cPuy
- o " PCH
2] oty
s g - -
2 o R e opiom? = Lo sip_sw
woay - puRST cous L ERXPNRG,
o o oo cares . o recenrawoa .
T oo s
e e Al e e E o e
oo I - I e |
- - 1018 o By |
T o U W p— |
= N o [ woome FUER_ | pocnst :
P o T TL ' |
wooo <22 [ e EN N17E-G2 |
ooy _cor o |
s SRUCIOGAEE _f ey vccio e cate :
P —— - T - e R [ |
woosn ¢onm] |
wecer  ¢---+ CPU_PWROK Guke




SO ->

—— TPCH24>30us
PLT_RST#

H_PWRGD
(PROCPWRGOOD)

. TPCH25>10us

PCH CLK Output

3 TPCH26>1us

PM_SLP_S3#

+5VRUN/+3VRUN

AN

i TPLT11<500ms

+VCCIO

TPLT18<200us s N\ =

+V1.05DX_VCCSTG
(VceSTG) N\

DDR_VTT_PG_CTRL
(DDR_VTT_CNTL) |

VDDQ_VTT
(VTT) L

TCPU28a<200us
H_VCCST_PWRGD . TCPU28b>0us
{(VCCST_PWRGD) |

TPLT17<200us
EC_ALLSYSPG
(+VCC_CORE_EN)

TPLT11<500ms
+VCC_CORE

TPLT11<500ms ¢
+VCCGT

+VCCSA

TPLT11<500ms L-{

TPCH29>0ms
PCH_PWROK

SYS_PWROK

TPCH28>30us
PM_SLP_S4#

TPLT15<200us
e +1_2VDIMM : .
(VDDQ VcePLL_OC)

+V1.05U_VCCST
(VceST VecPLL)

TPLT16>30ms
+2_5V_MEM

(VPP) N

RSMRST#
(DSW_PWROK)

TPCH35>100ms
+3VSUS/+5VSUS : ]

N\

TPCH12>400ns

VccDSW_3P3
VccPRIM_3P3

+1_8VSUS
(VccPRIM_1P8)

+1.05VSUS

J?2Si MICRO-STARINTL CO.,LTD.
[Title

Power on Sequence
Document Number rev

er MS-16W1

Date: ITuesda August 13, 2019 %hssl 64 of 66
2




RTCVCC

RTCRST# . . . . .

PWR_SRC

+3VALW/+5VALW

PWR_SW#

SUS_ON
+3VSUS/+5VSUS

VccDSW_3P3
VccPRIM_3P3

+1_8VSUS
(VccPRIM_1P8)

+1.05VSUS
SUSPWROK

RSMRST#
(DSW_PWROK)

AC_PRESENT
PM_PWRBTN#
PM_SLP_S5#
PM_SLP_S4#
PM_SLP_S3#

DIMM_ON_2V5

+2_5V_MEM
{VPP)

+1_2VDIMM_EN

+1_2VDIMM
(VDDQ VccPLL_OC)

+V1.05U_VCCST
(VceST VecePLL)

RUN_ON
+5VRUN/+3VRUN

+V1.05DX_VCCSTG
VceSTG)

+VCCIO

DDR_VTT_PG_CTRL
(DDR_VTT_CNTL)

EC_ALLSYSPG
( VCCIO_PWRGD)

H_VCCST_PWRGD
(VCCST_PWRGD)

VDDQ_VTT
(vV1T)

+VCCSA

PCH_PWROK

PCH CLK Output

H_PWRGD
(PROCPWRGOOD)

SYS_PWROK
PLT_RST#
+VCC_CORE

+VCCGT

H_PLTRST#
(PLTRST_CPU#)

TPCHO1

>9ms

-> S0

/

_— 7

TPCH04>9ms

TPCH06>200us

/7

TPCH34<80ms

TPCHO02>10ms

0ms<TPLT02<90ms

TPCH08>1ms

esceccsgoelneqe

TCPU12>1ms

i TCPUO1>1ms

TCPU11>1
rCPU00>Tms CPUT1>1ms

EC Delay

TCPU03<25ms

0us<TCPY18<35us

0ns<TCPU"

IR BERRS PP

19<100ns

TCPU16>0ns

TCPU08>1ms
TPCH41>1ms

L F772SF7 MICRO-STARINT'L CO.,LTD.
itle
Power ON Block Diagram

=] st

Bheet 65
1

Date:
I




History

DATE

PAGE

DESCRIPTION

DATE

DESCRIPTION

DATE

PAGE

DESCRIPTION

DATE

PAGE | DESCRIPTION

F¥PSF MICRO-STARINT'L CO.LTD.






