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U27E SKYLAKE_HALO ?
B31 BGA1440 N2
22 CPU_BCLKP gﬂ BCLKP CFG[0 :§N2§
22 CPU_BCLKN BCLKN CFG[1] [gNog CFG2 JINC
035 CroR 6 R38 1KRO402 ||,
22 CPU_PCI_BCLKP PCI_BCLKP CFG[3 CFG4_INC R
22 CPU_PCI_BCLKN PCI_BCLKN CFG[4 — R
E31 CFG[5 — R
+V1.0U_VCCST 22 CPU_24MP g CLK24P CFG[6 — =
22 CPU_24MN CLK24N CFG[7
CFG[8
CFG[9
CFG[10
R25 R26 CFa[11
56R1%0402 100R1%0402 gEgHg
o CPU_VIDALERT_N BH31 CFG[14
49 VR_SVID_ALERT# ) R24 220R1%0402 B‘FlaTzO VIDALERT# CFG[15
49 VR_SVID_CLK BH29 | VIDSCK
49 VR_SVID_DATA = — o = VIDSOUT CFG[17
R294,  499R1%0402 BR30_| PROCHOT# Croi6
CFG[19
31 EC_PROCHOT# ) R303, \ATER1%0402 1 44 DDRVTT PG CTRL << T3 { bor_vT_onTL CFG[18 +V1.0U_VCCST
4248 IMVP_PROCHOTH Sy RS A T5R1%0402 R297, , \1KR0402 ©+V1.0DX VCCSTG BPMH0
BPM#[1
H_VCCST_PWRGD_R o H_VCCST_PWRGD 1443 BPM#[2
R342, \AOAR1%0402 VCCST_PWRGD BPMA[3 0402
BT3
24 H_PWRGD BP35] PROCPWRGD gTog H.TDO
23 H_PLTRST# B34S RESET# PROC_TDO —B-ma = 2‘2'; gsgjgg PCH_JTAG_TDO 24
23 HPM_SYNC R29T 20R1%0400 T - Bp37 | PM_SYNC PROC_TDI [~gpg—H= R4 0R0402 PCH_JTAG_TDI 24
23 HPMDOWN <K BT32| PM_DOWN PROC_TMS [~grag = R S1R0A0Z PCH UTAG_TMS 24
2831 HPEC K R293,__1KR0402 731 | PECI PROC_TCK RAZ 2 0R0402 |i
+V1.0U_VCCST o A 1 | THERMTRIP# BP30 H_TRST_N R32 0R0402 PCH_JTAGX 24
23 H_THRMTRIP# <- - N BR33 PROC_TRST# [Br30 HTRSTNR 22
Il R327 X OR040z — HEPREESELEEF#——prq SKTOCC# PROC_PREQ# [gp27 H_PREQ_N 22
gl PROC_SELECT# PROC_PRDY# H_PRDY_N 22
H_CATERR#
- BM:
+V1.0U_VCCST O R34 A\ XI0KRO402 BU0G caterr BT25 CFG_RCOMPING paos  499R1%0402
+3VSUS CFG_RCOMP : ||I
HTRSTN Rag X_51R0402 |||
R290, , 100KR0402 S5 H_SKTOCC_N 2 SKL_H_BGA BGA 50F14 7
|8 X t0KRO02 H_PM_DOWN REV = 1
PCl Express* Static x16 Lane Numbering Reversal
+3VSUS +V1.0U_VCCST
0 D 1 = Normal operation
"| C608 41 X CO1u16X70402 | 0 = Lane numbers reserved
R326
. 1KR0402
T \ . H_VCCST_PWRGD_R Display Port Presence strap
) !
243149  EC_ALLSYSPG py—— =9, . . . .
- 7 1:Disabled - No Physical Display Port attached to Embedded DisplayPort*.
SN74AUP1G07DCKR CFG4 No connect for disable.
= 0:Enabled - A Display Port device is connected to the Embedded Display Port.
Pull-down to GND through a 1 KQ + Skreista to endle prt
PCI Express* Bifurcation
17_6700 15_6300 00 = 1x8, 2x4 PCI Express*
01 = reserved
- m] - m| CFGIE:5] | 39 5 .
= 2x8 PCI Express
OAC-16J6002 OAC-16J6001 11 = 1x16 PCI Express*
X_17-6700HQ(WITHOUT SGX) X_15-6300HQ(WITHOUT SGX) Recommend 1K Q + s pll -dow resista to  GND
PEG Training
13_6100
I3-6100H O 1 = (default) PEG train immediately following
A0B-6100H25-106 CFG7 RESET# de assertion.
X_I3-6100H 0 = PEG wait BIOS for training.
-
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A SKYLAKE_HALO 78 SKYLAKE_HALO
9 M_ADQE30] K ))m— SanTT 10 M_B_DQ[63:0] SaATT

M_A_DQO R AGH M_B_DQO 871 s

M-A-DQ4 DDRO_DQ[0] DDRO_CKP[0] Fagz 02 M_A_CLK_DDRPO 9 M-B-DQ4 BRT1| DDR1_DQIOJDDRO_DQ[16] DDR1_CKP[0] FaNg 02 M_B_CLK_DDRPO 10

MAD DDRO_DQ[1] DDRO_CKN[O] [y 00 M_A_CLK_DDRNO 9 —— 73| DDR1_DQ[1JDDRO_DQ[17] DDR1_CKN[0] —agg 0 M_B_CLK_DDRNO 10

::, ,: : DDRO_DQ[2] DDRO_CKN[1] [Fagz 00 M_A_CLK_DDRN1 9 ::,:,: : Re | DDR1_DQ[2J/DDR0_DQ[18] DDR1_CKN[1] a7 M_B_CLK_DDRN1 10

A DDRO_DQ[3] DDRO_CKP[1] —gr3————————>» M_A_CLK_DDRP1 9 B BP17| DDR1_DQI3/DDRO_DQ[19] DDR1_CKP[1] [—gpgg————> M_B_CLK_DDRP1 10

M-ADS DDRO_DQ[4] DDRO_CLKP[2] :.; T 4B BNT7 | DDR1_DQ[4/DDRO_DQ[20] DDR1_CLKP[2] o T

M-ADS DDRO_DQ[5] DDRO_CLKN[2] -8 g | DDR1_DQI5JDDRO_DQ[21] DDR1_CLKN[2] 10

M-ADS DDRO_DQ[6] DDRO_CLKP[3] 1 -8B DDR1_DQ[6/DDR0_DQ[22] DDR1_CLKP[3] 11

M-A-DQS DDRO_DQ[7] DDRO_CLKN[3] #-8-DQs 72| DDR1_DQ[7YDDR0_DQ[23] DDR1_CLKN[3]

M-A-DQg DDRO_DQ[8] Al #4-8-DQg 77| DDR1_DQ[8/DDR0_DQ[24] AT:

M-AD 2| DDRO_DQ[9] DDRO_CKE[0] 7; M_A_CKEO 9 M-B-Da+ g | DDR1_DQI9)DDRO_DQ[25] DDR1_CKE[0] 7§ M_B_CKEO 10
—M-ADGH————rE— DDRO_DQ[1 DDRO_CKE[1] [ grg———————>> M_A_CKE1 9 M-B-DQH DDR1_DQ[10yDDR0_DQ[26] DDR1_CKE[1] a7 ——————————>> M_B_CKE1 10
—MADGI a7 DDRO_DQ[11) DDRO_CKE[2] -850+ BJ11 | DDR1_DQ[11/DDRO_DQ[27] DDR1_CKE[2]

—MADBGR i DDR0_DQ[12] DDRO_CKE[3] #-B-DQ43- BJ70 | DDR1_DQ[12/DDRO_DQ[2t DDR1_CKE[3]

—M-ABOH o DDRO_DQ[1 M-B-DQ44 DDR1_DQ[13/DDR0_DQ[29]

49;9%75,5; DDRO_DQ[14] DDRO_CSH(0] 7% M_A_CSNO 9 B DO L7 DDR1_DQ[14)/DDRO_DQ(3! DDRA1_CSH(0] i M_B_CSNO 10
—M-ADGe——— DDR0_DQ[15] DDRO_CS#{1] Paps—————————> M_A_CSN1 9 M-B-DQ4 B5G71| DDR1_DQ[15/DDRO_DQ[31 DDR1_CS#{1] M_B_CSN1 10

M-ADOL BG5 | DDRO_DQ[16)/DDRO_DQ[32] DDRO_CS#[2] #-8-5o4 BGT0 | DDR1_DQ[16/DDRO_DQJ4: DDR1_CS#[2]

M-A_DQ4S BrF4 | DDRO_DQ[17)DDR0_DQ[33] DDRO_CSH#[3] #-B-DQ4s. BGs | DDR1_DQ[17)DDRO_DQ[49) DDR1_CS#[3]

Moos BFS 3353*551 55?3*38{32} DDRO_ODT(0] Fape———————————> M_A 0DT0 9 Seroan BFS 335:’551 5553*38{2« DDR1_ODT[0] [Faps—————————>> M_B_0DT0 10

HoATDO2Y SSZ DDRO_DQ[20)/DDRO_DQ[36] DDRO_ODT[1] 7§ M_A_ODT1 9 e SE:S DDR1_DQ[20)DDRO_DQJ[52] DDR1_ODT[1] 7§ M_B_ODT1 10
—MADge2 B8l M8 D2 BP0

T — AL Bascor e — A ik

M-ADQ24 DDRO_DQ[39] y e BB o T] DDRI"DQ[23)/DDRO DS -

MAD 24)DDR0_DQ[40] DDRO_BAOJDDRO_CAB[4JDDRO_BA[0] a9 MABAD 9 B! BCT1| DDR1_DQ[24)DDRO_DQ[S5 DDR1_RAS#DDR1_CAB[3/DDR1_MA[16] M_B_A16_RASN 10
—MoAD2 g RO_DQ[41] DDRO_BA[1)DDRO_CAB[6JDDRO_BAI] a9 MABAl  © MB-D! 555 D Q| RO_DQ[57] DDR_WE#DDR1_CAB[2/DDR1_MA[14] M_B_A14_WEN 10

i G DDRO_DQ[42] DDRO_BA{2/DDR0_CAA[5/DDRO_BG{0] [~ 8GO 9 B! B DDRO_DQY5: DDR1_CAS#DDR1_CAB[1JDDR1_MA[15] P _A15_CASN 10

HA-DG2S IDDR0_DQ[43] A4 +-B-DQ28- Bc1g DDR0_DQ[59)] AHB

b bous DDRO_DQ[44] DDRO_RAS#DDRO_CAB[3JDDRO_MA[16] P aegg———————————, AG6_RASN 9 H-B-bo2g BB DDRO_DQ[6 DDR1_BAOJDDR1_CAB4JDDR1_BA(0] apg——————————y0 M.BLBAO 10

hAD c DDRO_DQJ45] DDRO_WE#DDRO_CAB[2JDDRO_MA[14] P A4_WEN =B BCT DDRO_DQ[61 DDR1_BA[1JDDR1_CAB[6JDDR1_BAIT] ~agg——02 M.B.BA1 10

M-A_DQ34 &> DDRO_DQ[30JDDRO_DQ[46] DDRO_CAS#/DDRO_CAB[1J/DDRO_MA[15] P——————————— I_A_A15_CASN 9 #4-B-DQ34 BB7 | DDR1_DQ[30JDDRO_DQ62) DDR1_BA[2JDDR1_CAA5)DDR1_BG[0] —— > M_B_BG0 10
—MADga2  BG2

MADR32 51| DDR0_DQ[31JDDR0_DQ[47] A M_B_DQ32 AATT| DDR1_DQ[31)DDRO_DQ[6:

A 62| DDRO_DQ[32)DDR1_DQ[0] DDRO_MA(0JDDRO_CAB[9YDDRO_MA(C] 5 MAA 9 B! AAT0"| DDR1_DQ[32JDDR1_DQ[ DDR1_MA[OJDDR1_CAB[9J/DDR1_MA MBAO 10

M-A-DQ34 AA4| DDR0_DQ[33)DDR1_DQ[1] DDRO_MA[1/DDRO_CAB[8J/DDRO_MA(1] Az M_A_A1 9 M-B-DQ34 ACT1| DDR1_DQ[33)/DDR1_DQ[17] DDR1_MA[1)/DDR1_CAB[8/DDR1_MA[1] Fage———————————22 M_B_A1 10
—M-ADQ3s——— 7+ DDR0_DQ[34)DDR1_DQ[2] DDRO_MA[2JDDRO_CAB[5J/DDRO_MA2] M_A_A2 9 M-B-DQ3! AC DDR1_DQ[34)/DDR1_DQ[1 DDR1_MA[2/DDR1_CAB[SJDDR1_MA2] g2 M_B_A2 10

M-A-DQ3 285 | DDRO_DQ[35/DDR1_DQ[3] DDRO_MA3] 5 M_A_A3 9 M-B-DQ3f AA7| DDR1_DQ[35)/DDR1_DQ[19] DDR1_MARR] Farg———————————)2 M_B_A3 10

M-ADQ3: A4 | DDRO_DQ[36)DDR1_DQ[4] DDRO_| v M_A_A4 9 M-BDQ3 ‘7A8| DDR1_DQ[36)DDR1_DQ[2( DDR1_| FaE o> MB A4 10

M-A-DQ38- Az | DDR0_DQ[37JDDR1_DQ(5] DDRO_MA[5/DDRO_CAAIOJDDRO_MA5] 5 M_A_AS 9 M-B-DQ38- ACs | DDR1_DQ[37)DDR1_DQ[21 DDR1_MA[5/DDR1_CAAOYDDR1_MAS] Fapg—————————————2 M_B_AS 10

M_A_DQ39 A 38)/DDR1_DQ6] DDRO_MA/EJ/DDR0_CAA[ZJDDRO_MA6] MAAS 9 M-B-DQ39 o 38)/DDR1_DQ[22) DDR1_MAJ6J/DDR1_CAA2JDDR1_MAE] [~ MBAS 10

MADS DDRO_DQ[39YDDR1_DQ[7] DDRO_MA[7)/DDRO_CAA4JDDRO_MA[7 MAAT 9 =B DDR1_DQ[39/DDR1_DQ[ DDR1_MA[7JDDR1_CAA4/DDR1_MA[7] MBA7 10

M-A-DQ41 DDRO_DQI40/DDR1_DQ[] DDRO_MA[BJDDRO_CAA[3JDDRO_MA[g] A M_A_A8 9 M-B-DQ44 5 | bDR1_Da4 IDDR1_DQ[24] DDR1_MA[BJDDR1_CAA[3JDDR1_MAg] M_B_A8 10

e DDRO_DQ[41)/DDR1_DQ[9] DDRO_MA[9)/DDRO_CAA[1/DDRO_MA9] A M_A_A9 9 e i DDR1_DQ[41)DDR1_DQ25] DDR1_MA[9)/DDR1_CAA1/DDR1_MA[9] AR M_B_A9 10

e & DDRO_DQ[42)/DDR1_DQ[1! DDRO_MA[10/DDR0_CAB[7/DDRO_MA[10] :t M_A_A10 9 R x DDR1_DQ[42)/DDR1_DQ[26] DDR1_MA[10JDDR1_CAB[7JDDR1_MA[10] :‘“ M_B_A10 10

MADQLL V1| DDR0_DQ[43J/DDR1_DQ[11 DDRO_MA[11/DDRO_CAA7JDDRO_MA[11] [~z MAAT 9 H-B_DQd4 W11| DDR1_DQ[43/DDR1_DQ[27] DDR1_MA[11)DDR1_CAA7YDDR1_MA[1] [-aR7g MB_AIT 10

M_ADQ4, V4~ DDRO_DQ[44)DDR1_DQ[12] DDRO_MA[12JDDR0_CAAIBJDDRO_MA(12] [~agg——————————00 MAA1Z 9 M_B-DQd, Wio-| DDR1_DQ[44)DDR1_DQ[28 DDR1_MA[12JDDR1_CAABJDDR1_MA(12] [~aFg MBAl2 10

M-A-DQ4 U5 | DDRO_DQI45/DDR1_DQ1 DDRO_MA[13/DDR0_CAB[OVDDRO_MA13] 1> M_A_A13 9 M-B-Das DDR1_DQJ45/DDR1_DQ[29] DDR1_MA[13JDDR1_CAB[OJDDR1_MA[13] —3r7 M_B_A13 10

M-A-DQ4 Ua | DDRO_DQJ46)/DDR1_DQ[14] DDRO_MA[14/DDR0_CAA[9YDDRO_BGI1] [~AT3 M_A_BG1 9 —MB-BAd——p— DDR1_DQ[46JDDR1_DQ[30) DDR1_MA[14/DDR1_CAA[9YDDR1_BG[1] [~&Tg M_B_BG1 10

M-A-DQ4s. DDRO_DQ[47)/DDR1_DQ[15] DDRO_MA[15/DDR0_CAABJDDR0O_ACT? M_A_ACTN 9 —M-B-DQ4¢———o DDR1_DQ[47)DDR1_DQ[31 DDR1_MA[15)/DDR1_CAA[8J/DDR1_ACT# 0 M_B_ACTN 10

MADQ4S DDRO_DQ[48/DDR1_DQ[32] AG3 —M-B-BQ4e——7 DDR1_DQJ4 A7

HAD R4 | DDRO_DQ[49/DDR1_DQ[3: DDRO_PAR Ausii DDRO_A_PARITY 9 BB 7] DDR1_DQ[49)] DDR1_PAR Wii DDR1_B_PARITY 10

::, ,: 4 DDRO_DQ[50JDDR1_DQ[34] DDRO_ALERT# 0———————————>) DDRO_A_ALERTN 9 ::,:,: 4 DDR1_DQY5! DDR1_ALERT# 0~———————————)> DDR1_B_ALERTN 10

A 1)/DDR1_DQ[35 8 R10| DDR1_DQ[51

M-A-DQ53- R1_DQI36] M-B-DQ53 DDR1_DQ[52]

M-A_DQS4 DDRO_DQ[53/DDR1_DQ[37] DDRO_DQSN] §f§ M, 9 M-B-DQ54 1 DDR1_DQ[5! DDR1_DQ IDDRO_DQSN[2] ng M_E 10

MAD DDRO_DQ[54)/DDR1_DQ[3: DDR0_DQSN(1] g3 M, 9 —— DDR1_DQ[54] DDR1_DQSN[1JDDRO_DQSN[3] Fggg M, 10

M-ADS ™a| DDRO_DQ[55/DDR1_DQ39] DDRO_DAQ DDR0_DQSNi4] —gp3 M, 9 —— 77| DDR1_DQ[55] DDR1_DQ DDRO_DQSN[6] Fgdg M_E 10

MAD M| DDRO_DQ[56/DDR1_DQJ4 DDRO_DQ DDRO_DQSNI5] —ag3 M 9 —M-B-DAs7 1 DDR1_DQS DDR1_DQ IDDRO_DQSN[7] acg M 10

M-A-DQ58- 4| DDRO_DQ[57)DDR1_DQ[41 DDRO_DQSP[4)DDR1_DASP(0] (3 9 —M-B-BA5¢————= DDR1_DQ57] DDR1_DQSN[4/DDR1_DQSN2] Fyg M 10

M-A-DQ5- 2| DDRO_DQ[58/DDR1_DQ[42) DDRO_DQ DDR1_DQSP[1] Ry 9 —M-B-DA56———F— DDR1_DQ5 DDR1_DQ IDDR1_DQSN[3] g M, 10

—A—DS M5 | DDRO_DQ[59/DDR1_DQ[4: DDRO_DQ DDR1_DQSP[] g 9 —H-B-Ba66——— 5 DDR1_DQ[59] DDR1_DQSNE] [y M 10

M-A-DQ64 Mz | DDRO_DQI60YDDR1_DQ[44] DDRO_DQ DDR1_DQSPI5] 9 = Mo | DDR1_DQI6 DDR1_DQSN([7] M 10

DDRO_DQ[61)/DDR1_DQ[45, P B M7| DDR1_DQ[61 BRO
DDRO_DQ[62JDDR1_DQ[46] DDRO_DQSP[ 9 == 15| DDR1_DQ[62 DDR1_DQSP(0JDDRO_DASPI2] g g M 10
DDRO_DQ[63)/DDR1_DQ[47] DDRO_DQSP[1 9 DDR1_DQ6: DDR1_DQSP[1/DDR0_DQSP[3] [ grg M 10
DDRO_DQSP[2/DDRO_DASP4] [~gg: 9 AW DDR1_DQSP[2JDDRO_DASPIE] [-ggg——————————X &> M. 10
DDRO_ECC DDRO_DQSP(2/DDRO_DASP[S) 9 AYtT| DDR1_ECC[ DDR1_DQSP[3JDDRO_DASP7] [-aag———————————X 2 M 10
DDRO_ECC1 DDRO_DQSN[4JDDR1_DASN0] |3 M 9 "AY5| DDR1_ECC[t DDR1_DQSP[4/DDR1_DQSP(2] [~y M 10
DDRO_ECC2 DDRO_DQSN[5JDDR1_DQSN[1] (B3 M 9 AWB | DDR1_ECC[2 DDR1_DQSP[5/DDR1_DQSP(3] [-pg M 10
DDRO_ECC: DDRO_DQ DDR1_DQSN4] (13 M 9 NO E C C AY DDR1_ECC: DDR1_DQSPI6] (g M 10
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— ﬁﬁigﬁ Bgﬁ’ FBB_D41 12 12,15,16 FBB_CMD9 [plelk) FBB_D38 12
paL2 FBB_D42 12 085 lc123 121516 FBB_CMD11 DaL4 FBB D3 12 4
o 12
121516 FBB_CMDY o) DaL3 FBB_D4S 12 : 121516 FBB_CMD8 DaLs FBB_D37
Dme cs52 550  [c38 121516 FBE_CMD11 n paLe FBB_D44 12 1.3KR1%0402 o o 121516 FBB_CMD25 DaLs FBB_D33 12
1.3KR1%0402 . . 121516 FBB_CMDS 2 paLs FBB D46 12 g g 121516 FBB_CMD10 DaL? FBB D39 12
2 ] o 12,15,16 FBB_CMD25 A3 DQLe FBB_D43 12 e e 12,1516 FBB_CMD24
g S 2 121516 FBB_CMD10 M paL? FBB_D47 12 2 2 121516 FBB_CMD22
2 = 53 1211516 FBB_CMD24 A5 L < L= 12,15,16 FBB_CMD7 7 Dauo FBB_D53 12
b < € 121516  FBB_CMD22 6 = 2 =2 121516 FBB_CMD21 R3] A8 DQu1 FBBDSO 12
= =8 =3I = 3 121516 FBBCMDY - pauo 2% FBB D63 12 8 2 12,1516 FBB_CMD6 T A9 paw FBBDS4 12
H 2 X |
= = S FBB_D59 12 ! o 12,15,16 FBB_CMD29 A10/AP DQU3 FBB_D48 12
3 g 121516 FBB_CMD21 ] DQUI | = [ A
] 8 121516  FBB_CMDS R3 1o DQU2 FBB_D61 12 124516  FBB_CMD23 N At pau4 |-% FBBD52 12 6
* 121516 FBB_CMD29 T mome DQU3 FBB DS6 12 121516 FBB_CMD28 A12/BC Daus FeB oSt 12
X A | - T
121516 FBB_CMD23 RN An1 Dau4 |- FBB_D60 12 121516 FBB_CMD20 A3 DAUs FBBDSS 12
121516 FBB_CMD28 73| A12/BC DaUs |55 FBB D58 12 121516 FBB_CMD4 A4 bauwr FBB.D4S 12
121516 FBB_CMD20 A3 DQUs D FBBD62 12 121516 FBB_CMD14 Al5 FBVDDQ
121516 FBB_CMD4 A4 pau? FBB_DS7 12 °
121516 FBB_CMD14 Al5 FBVDDQ 121546 FEB OMDI2 LT3 . VoD
" Q 121516 FBB_CMD27 %5’“ BA1 VDD
121516 FBB_CMD12 g B2 VDD oz B 121516 FBB_CMD26 BA2 s
121516 FBB_CMD27 BA1 VoD o7 vbo
121516 FBB_CMD26 BA2 VDD e
VDD
VDD 1216 FBB_CLK1 I o VDD
oo 1216 FBB_CLK1# [d VDD
1216 FBB_CLK1 I e VDD 1216 FBB_CMD19 CKE oD FBVDDQ
1216 FBBLOLK1# CK VDD ?
1216 FBB_CMD19 CKE DD FBVDDQ 1246 FeB CMDIB LS P vooa |41
T 1216 FBB_CMD16 24 cs voDQ |7
1216 FBB CMD18 LS vopa |21 12,15,16 FBB_CMD30 K37 RAS vbbDQ
12,16 FBB_CMD16 'J‘ cs VDDQ éa' 12,15,16 FBB_CMD15 31 CAS VDDA 5> FBVDDQ
124516 FBB_CMD30 x| RAS voDQ g 121516 FBE_CNDTS WE veea °
12,1516 FBB_CMD15 T3 CAS VDDQ |57 FBVDDQ VDDg F1
121516 FEBONDT V Vooa B 9 12 FBB_DQS_WP4 B oast VDA |5 505 508 cs10 506 “
. vooa [ 12 FBB_DQS_WPG Dasu voba
2 [ebas e ii o7 | BasH @gg HO 36 c34 ca7 c35 - g 8 g g
- . 12 FBB_DaM4 D3| DM =z =g =8 =g
& o g g g g 12 FBB_DQMS DM 3 3 R &
12 rEBpaus b e— el =t =& =% =% $ 2 2 H
12 FBB_DOM? oW v Mo R -3 -8 2 12 FBB.DQS_RMA & 1 oast o 8 8 ©
€3 3 E 3 E 12 FBB DAS_RNG i:
- ves [ 2 2 2 2 _DOs| basu
12 FBB_DAS_RNS = e Vss |55 8 8 2x0.1u
12 FBB_DQS_RN7 DQsuU VSS Fwi— 4x1u
@2 [ 2x 0.1u 12,1516 FBB_CMDS > 2 REeEr (per VRAM)
T2 VsS |pg 4x1u L8 FBVDDQ
12,15,16 FBB_CMD5 >———— | RESET VSS |77 (per VRAM) =« 9 °
Vss FBVDDQ R298
T9
. vss o 243R1%040} s
cs53 | Csst | coa | C
FBB_CLK1 vssa [-o5—— 2 B o 2
B9 c120 | c122 | ci21 | c131 = 2 8 g 2
VssQ o1 s 3 3 8
vesa e g g ] g il =& =§ =% =%
g 8 8 2 X Net & 3 g &
5 w e — LeLls Lo ¢ ot v 8§78 T8 &
= = =L — & NC3 5 S S 5
X~ Net VSsQ fFrg——1 5 3 s 3 fom S S s 15}
K K *—{ NC4 8 8
162R1%0402 fomrrc et ﬁig [ST E] 2 2 S INFINEON  96-BALL =
Ro8a x——NC4 vssa [———1 © 8 3, © SDRAM _DDR3
X_80.6R1%0402 X_80.6R1%0402 INFINEON _ 96-BALL x L
SDRAM_DDR3

C504

X_C0.01u16X70402




N16P-GT( Display IF)

Gll
2
COMMON
5/18 IFPAB
sy wos
DPA L3 IFPATXC [ AN
DPA L3 IFPATXC [Z, AMB
AJ8 | FPAB_RSET -
DPA L2 IFPA X0 APA‘\B3
DPA L2 IFPATXDO0 [
A8 | FPAB_PLLVDD
DPA L1 FPATXD1 [y, AMS
DPA_L1 IFPATXD1 [, ANG
DPA LO IFPA TXD2 ﬁg
DPA_LO IFPATXD2 [
IFPA X3 (~ AHB
IFPATXD3 [, AJB
DPB_LS IFPB_TXC [~y AHO
DPB_L3 FPB_TXC [/ AJ9
AG8_| FFPA_lOVDD s
A DPB_L2 FPB 104 (1 APS
9 | FPB_IOVDD DPB_L2 IFPB_TXD4 [
DPB_L1 IFPB_TXD5 AL7
DPB_L1 IFPB_TXDS5 [0 AM7
DPB_LO IFPB_TXD6 O< VB
DPB_LO IFPB_TXDB [0 ANB
IFPB_TXD7 (~y AL8
’ AK8
IFPB_DXD7 [
cPiot4 | N4
s
IFPAB
GIM
2
COMMON
918 IFPG
ALL PINs XVDD FOR GM108/
GK107/GK208/GF 117
AAB | IFPG_PLLVDD DVI/HDMI DP
ARS | FpG RSET
TXC IFPG L3 [~y AAS
™ IFPG_L3 [ AM
FPG L2 | Y3
™00 > |
IFPG ™00 IFPG_L2 3 Y2
™1 IFPG L1 [~y AAS
™01 IFPG_L1 [ ARZ
Y1
™02 IFPG_LO
TXD2 FPG_LO % AAT
AA7_| IFPG_IOVDD

AR

G

5
COMMON

6/18 IFPC

ALL PINS NC FOR GF117
ALL PNS NC FOR GMIOB EXCEPT GRIOTS

\FPCD_RSET DVI/HDMI DP
GM107
IFPC_PLLVDD [2CW_SDA IFPC_AUX [y AG2
12CW_SCL IFPC_AUX [, AG3
™C IFPC L3 (~y AGH
e IFPC_L3 [, AGS
AH4
™00 IFPC_L2
IFPC it IFPC_L2 3 AH3
D1 IFPC_L1 [y AJ2
™01 IFPC_L1 [0 AJ3
A1
™02 FPC_LO [y Al
™02 IFPC_LO [
cPo1s |, P2
IFPC_IOVDD L

ARY | DACA VREF

AR8 | DACA RSET

NC
TSEN_VREF

NC

12CA SCL
12CA SDA

NC

NC

NC

DACA_FSYNC
DACA VSYNC

DACA RED
DACA GREEN

DACA BLUE

S

B 5 e

G1K
2
COMMON
7118 FPD
ALL PNS NG FOR GFiT7
ALL PNS NC FOR GMIOG EXCERT GROIT
AN2 | FPD_RSET NC
DVIHDMI oP
axionik208 awnor
AGZ_[ FPD_PLLVDD 12CX_SDA IFPD_AUX [
120X SCL IFPD_AUX [0
T IFPD_L3
™ IFPD_L3 3
X0 IFPD_L2
IFPD o Fois [
™01 IFPD_L1
™1 IFPD_L1 3
IFPD_LO
D2 |
TXD2 IFPD_LO 3
A GPO17
0 | FPD_OVDD L

AK2

k%

4

FEEE

g

GIL
2
COMMON
8/18 IFPEF
ALLPINS NC FOR GF117
ALLPINS NC FOR GM108 EXCEPT GPIO18/19
DVFDL DV-SL/HDMI oP
12CY_SDA 12CY_SDA IFPE_AUX (¢ g
12CY_SCL 12CY_SCL IFPE_AUX [0
ABB | FPEF_PLLVDD
TXC TXC IFPE_L3 [ :g
ADS | |FPEF_RSET s s IFPEL3 [0
AC3
N FOR G208 00 00 :Eiiﬁ (O Ac
™00 ™00 L2 5
ACt
TXD1 TXD1 IFPE L1 (X AD1
IFPE ™01 ™01 IFPE_L1 5¢
AD3
™2 ™2 IFPE_LO (7 " b2
™02 ™02 IFPE_LO (5¢
N FOR G208
HPD_E HPD_E cPots | | R
ACT_| IFPE_IOVDD
12CZ SDA IFPE_AUX () gg
12CZ_SCL IFPF_AUX [0
AC8 | FPF_lovDD
NC FOR GK208 TXC IFPF_L3 [~y AF1
TXC IFPF_L3 [0 AGT
TXD3 TXDO IFPF_L2 [y ADS
TXD3 TXDO IFPF_L2 | 550 AD4
IFPF TXD4 TXD1 IFPF_L1 (¢ AF5
TXD4 TXD1 IFPF_LY [0 AF4
D5 ™02 IFPF_LO [ E‘;
TXDS TXD2 IFPF_LO | =5
N FOR G208
GPIO19 P3
HPD_F L




ROM / MULTI-LEVEL STRAPS / GPIO ; e 0
! | '
H V3 V3
| veios 3 . ! N16P_GT_2G |
ey H | PD3KB Hynix  v_ToPt v_Bort ‘
: : I i 5010 5020 .
+3v3 AN e ! Tokioz o 128Mx16bit 0 o |
- P | ROM.CS GR ROM.CS 6 ' R11-3482T12-R01 M12-2G63F45-H23 M12-2G63F45-H23
comon | ; ™ s | owae | I
- o o | FOMSAKG o ROM.SC o | X_34.8KR1%0402 X_H5TC2GB3FFR-11C  X_H5TC2GB3FFR-11C |
e T 5 ¥ I T E——aaw | '
Res | R | Res | mes | Rev H H g 1s oo . |
49.9KR1%0402 g g g OGELZGEEUTI2G | e Samsung V.o v_sor2 Samsung V_Tors v_goTs .
g 78 78 78 ROM_CS G H H g 1.2006E02 24
§ § § § rom csE E E i : = o 128Mx16bit 5010 o 5020 128Mx16bit 5010 o 5020 !
g |g | |¢g rom s8R so M M o . RitagerTizwos  100OMMZ Ga) awacHs.S02 M12-KAW2GHS5-502 900MHz  12.KaW26P5-502 M12-KAW2GP5-502 |
Row = .
B8 8 Rom sci I X_4.99KR1%0402 X_KAW2G1646Q-BC1A  X_K4W2G1646Q-BC1A X_K4W2G1646T-BC11  X_K4W2G1646T-BC11 |
o7 R0 L l_____. _.i
E Rot g N6 GT
2 i% £ N16P-GT T T T T T T T T B
lg Lz L& i N16S_GTR_2G |
aurrsTry 2 H € ] . ' !
x 1 x e T ] ¢ XNGRGTORAZ | rosokt Hynix  v_ToRs v_soTs i
5 | s s |y ¥ 503 ONTEPA NS
s | £ : 2 ]32 o 256Mx16bit [ 5010 5020 .
3|2 £13 |2 A | i _sTRAR.REF0_GND | |
£ | ilg |8 © R11-3012T12-W08 M12-4G63C35-H23 M12-4G63C35-H23 .
5|8 Els | F 0 pIES GTR | X_30.1KR1%0402 X_H5TCAGB3CFR-NOC ~ X_H5TC4GB3CFR-NOC |
40.2KR1%0402 N16S-GTR | i
| e Samsung V_To v_sors .
XNGSGRBA2 o 256Mx16bit [ 5010 5020 !
BO3-ON16S35-N08 |
, R11-2492T12-W08 M12-1646E15-502 M12-1646E15-502 | H
| X_24.9KR1%0402 X_K4WAG1646E-BC1A  X_KAWAG1646E-BCIA |
cp
PEX VDO 1x 0.1u ~omeN &0
1x 22u 2/ Item Location N16P-GT N165-GT N165-GTR
GRU ALVDD Device 1D 0x1398 0x1347 0x134D
L3 ) 3005A0603 ADE | pivon
ot o0 B | sp_pLLvDD Package GB4B-128 GB4B-128 GB4B-128
é § AD? Iib_PLLVDD Memory Type DDR3 DDR3 DDR3
2 04u lg 1§ Gor Device Specific strap| ____ - B - - B - - B -
txa7u ] g roncias Mode Selection R330 Multi_Strap_RefO_GND,40.2K PD to GND | Multi_Strap_Ref0_GND,40.2K BD to GND Multi_Strap_RefO_GND, 40.2K PD to GND
X 22u 5 H > = =
g g R77 0x6, Hynix 2G, 34.8kohm pull down 0x6, Hynix 1G, 34.8kohm pull down 0x6, Hynix 1G, 34.8kohm pull down
GRU_FLLVDD VD S © H1 xtaL_ssiv XTAL_ouTBUFES. ROM_SI o
£ R 0x8, Samsung 2G, 4.99Kohm pull up %8, Samsung 1G, 4.99Konm pull up 0xE, Samsung 1G, 4.99Kohm pull up
L4 300L500mA-250 67 0x8 2 EE] 11 0x8 T EE] 11 0x8 T EE] 11
o st lm‘ lmﬁ Rz M| raL N xTaL outH2 b 0x9, Hynix 4G, 30.lkohm pull down 0x9, Hynix 2G, 30.lkohm pull down 0x5, Hynix 2G, 30.lkohm pull down
é g Ig Ig § § 0%2, Samsung 4G, 15Kohm pull down 0%2, Samsung 2G, 15Kohm pull down 0x4, Samsung 2G, 24.9Kohm pull down
¢ =% =% =& =g g ROM_S0 RO1 7.99Kohm pull down 7.99Kohm pull down 7.99Kohm pull down
El g 3 3 ° Mo 2 ROM_SCLK R0 7.99Kohm pull down 7.99Kohm pull down 7.99Kohm pull down
0t Strap0 B 79.9Kohm pull up 79 9Kohm pull up 79 9Kohm pull up
© © © XIALN TrE XTALOUT 0 87 15 9Koh i 15 9Koh i 19 9Koh i
o7 - Strapl NC NC NC
CarpsON0A02 CarpsON0A02 Strapz NC NC NC
Straps NC NC NC
Strapd NC NC NC
le]
Recommended Default
vs AN 4 Pin Name Normal function 1/0 Functional Description Pull-up or Pull-down
Q i GC6_FB_EN (GPIO0_GC6_FB_EN) 0 | FB Enable for GC6 2.0 10K pull-down
0.01u1EX70402 MEM_VDD_CTL (NC) O | Memory VDD VID
V3 AN oR R100 Ri01  DorupHReD 11,1925 Panel Backlight PWM
9 22KR0402 22KR0402 @® LCD_BL_PWM (NC) O | Brighteness Control
s SvBOKES 3 TCD_VCC (NC) 0 | Panel Power Enable
Ros4 2cs s > -
100KR0402 1265 S| T30S DA l ‘SH.._‘ ! K» SVBDATAEC 31 LCD_BLEN (NC) 0 | Panel Backlight Enable
12cS 5D,
GRUOVERTH R 3V3_MAIN_EN (GPIO5_GC6_PWR_EN) O | GPU POWER Sequencing TOK pull-up to 3v3 _AON
2cc_sci i — A =
\zcc,snzg NN-DVAGSDSLDM-T-F_ SOT363.6 GPU_EVENTF (GP106_GPU_EVENT) T | GPU wake signal for GC6 2.0 TOK pull-up to 3v3 _AON
4 m:a,sc:g 3DVision (NC) O | 3D vision L/R signal
s THERUON
© GPIO0_GOS_FB BN R SYS_PEX_RST_MONF (GPIO8_PEX_RST_MON#) | T Tem side PCI reset Monitor | 10K pull-up to 3V3 _AON s
| THERMOP 5> oM0.Gos FBEN 1925 — 5
ALERT (GP10S_GFX_ALERTH) I/0 | Active Low Thermal Alert TOK pull-up to 3v3 _AON
m?,& JTAG_TCK V3 AN GPIOL0 | MEM_VREF_CTL(GPIO10_GDDR5SVREF) Memory VREF Control 100K pull-down
AT Srac s “v3 Sl =
e AR AG ol i GPIOL1 | PWR_VID(GPIO11_NVVDD_PWM_VID) O | GPU Core VDD PWM control signal
= JTAG T = = P
AN JTaG TRST ariod P8l cror e v cn — - AC power detect or power SUpply -
eroly TNz o - s s o - . GPIOL2 | PWR_LEVEL(GPIO12_ACIN) I | overdraw input 100K pull-up to 3v3 _AON
- criod 10KRO402 © 10KROA02 § TOKROAC2 § 1OKROMC2 § 100KRO402 © 10KRO02 § 10KRD402 GPIOL3 | PSI(GPIOI3_FBVREF BSIH) O | Phase shedding TOK pull-up to 3v3 _AON
g Griod = £ =
Gr Gros GRy EvENT G5, 008_Pr " Hot Plug Detect for IFPA used
Gri T GPIOL4 | HPD_A(NC) 1 DisplayPort or for IFPAB
== [ FI00_GEX A FRT Y A when used as Dual Link DVI
" GAOT0_GODRBVREF 4 / GPIOL5 | HED_C(NC) T | Hot Plug Detect for IFPC
e Ro%2, . 100KRD4C2 —
orior E012 ACK GROT_NIVDD_PWMVD 47 GPIOL6 | FRAME_LOCKF (NC) T | Active Low Frame Lock
oo GPOTS FBVREF PSH 47 GPIOL7 | HED_D(NC) T | Hot Plug Detect for IFPD
oz ‘ e | ‘ orioz | GPIOIE | HED_E (NC) T | Hot Plug Detect for IFPE H
rioe Gri < > =
= ‘U'ff — = P02 GRUFECRST LD G » Hot Plug Detect for IFPF or for
o oo GPIOLY | HPD_F or HPD_B(NC) I | IPFB when used as DisplayPort
GPI020 | RESERVED
GPU_PEX_RST_HOLD
(GPT021 GPU PEX RST GPUH) 0 | GPU BCIE self-reset control 10K pull-up to 3v3 _AON
Active Low Thermal Catastrophic
OVERT (OVERT#) 0 | over Temperature 100K pull-up to 3v3 _AON
WVBAON VRN
WVBAON VRN o 9
o o
Rigs
o Ri03 o 10KROA02
GPO12 ACN R 5 1okRo402 GPIOs_GRU_EVENT R 5
B GRUECACN 31 B (GPIO6_GRU_EVENT_PCH 2 A
s
a8
NBSSI3BLTIG SOT28:3
From EC NBSS13LTIG SOT28:3 From PCH




N16P-GT( Power Control )

3.3V

+3V3_AON -> +3V3_NV -> NVVDD ->PEX_VDD -> FBVDDQ -> DGPUPWRGD

Vg N +3v3_AON
RC o 3
PWR_SRC +avsus +3V3_AON +3V3_AON V3N
% © o ° o
Pato 0.9A ‘
PRED X 100KR0402 D s RO7 . X OROBO3
X 100KR0402 PRT9 PRT7 £l a9 us
X ATKR19%0402 NAC3M04_SOT23 |
PLT_RST#. N e RST/; 2 o = R }} i VO VN 1
S prrs,, x w0sz_| § cari Disable GC6 cuevenz 2] cae
2 X_CA.706.3¥60603 X_C2.206.3¥60402
ai2 34354345  RUND Y)—PRI3\ J2MR0402 2 18 GPIOS GC6PWREN ) Slen st
PR78 PC63 2 =
X NN-DMNGSDBLDW-7-F_SOT363:6 XATOKRI%0402 | X_CO.1u25/60402 L] APLISIZABITRG_SOT23:5
PQi1 R107
= N-sM7002NSANC-TRG. SAE << DGPU_PWR EN# 2 X 100KR0402 cazs
GND - C330p16N0402
25 PLTRSTH )
oo add PLT_RST# to avoid 3V3_NV Leakage b0 = =
Disable GC6
ey 3Va NV r2 X oRo4c2
+avsus
]
pos2 Pos3
X_C0.068u16X70402 X CO1u16X70402 -
1947 NVVDD_PWRGD S 1
5 I revobaon 314
1825 GPIOO_GOS FBLEN ) »
GPIOS_GOS_PWR_EN# GPIOS_GO8_PWR_EN#
Pao PQs SN74LVC1GaDBVR SOT23_5
X N-SMT002NSANC-TRG_SOT23-3 N-SM7002NSANCTRG_SOT233
)
+avsus NVVDD +avsus PEX VDD
+avsus V3N [ ° ] c
S S +avsus
Q +3VSUS
PR85 R113 PR48 R12 o
PR4 X 10KR0402 X 68R0402 X 10KR0402 X 68R0402
10KR0402 Ri05
6aR0402 con_pconueanioe | .
+3vsus — |
Q 10KR1%0402 o
us
ol =
a5 ras 1947 NVVDD_PWRGD Y—— 4
2 4> oorupwReD 1182531
Pas X NN-DMNGSDELOW.7- X NN-DMNGSDBLDW-7-F_SOT363:6 100KR0402
NN-DMNGSDBLDW-7-F_SOT363:6 at | soEesx scro
o { £ oy
o GPIOS_GCB_PWR_EN# NVVDD_EN PEX VDD_EN |
aPI05 608 PWR EN O N-SM7002NSANCTRG_SOT23:3
=
. 10KR1%0402 &
= N-SSTa904_SOT23
coo8
011570402 H
+3v3 AON FBVDDQ
3 o
Ri0s R8O
68R0402 X 68R0402
o o
DGPU_PWR_EN#
P13 G par
-TRG_SOT233 V¥ X N-SM7002NSANC-TRG_SOT23-3
« «
A
Vinafix.com e
Document  NumbéT™
5 [ 3 2 T




N16P-GT( Power & GND )

G1D

FBVDDQ

2
COMMON

AR27 | pgypDQ
{— AAS0 | revbpa

AB2T

FBVDDQ
FBVDDQ

FBVDDQ_AON

FBVDDQ_AON
FBVDDQ_AON
FBVDDQ_AON
FBVDDQ_AON
FBVDDQ_AON
FBVDDQ_AON
FBVDDQ_AON

FB_GND_SENS|
FB_CAL_PD_VDD|

FB_CAL_PU_GI

FBVDDQ

4x 0.1u Under GPU;
4x 1u Under GPU;
4x 4.7u Under GPU;

2x 22u Near GPU
2x 10u  Near GPU

X_C0.1u16X70402Q
C0.1u16X704022

C1u6.3x70603Q

C1u6.3X70603Q
C4.7u6.3X60603Q

C4.76.3X60603

Q

C47u2.5X60805Q

|
f
X_C10u6.3X70805¢
I
f

F8_vopa_senseF!

£ F2

g
it

C0.1u16X70402Q

|
f
X_C0.1u16X70402f
|
f

C16.3X70603Q

C1u6.3X70603Q
C4.7u6.3X60603Q

-

C4.7u6.3X60603 Q

g

g

L
r
X_C10u6.3X70805f
i
f
X_C47u2.5X60805

J27 Ro8

H27 R29

FBVDDQ
o

40.2R1%0402

42.2R1%0402

FB_CALTERM_GN|

G10

2
ComMON

3V3_A

i

en i)

ava_aon K&

35

vDD:
VDD:

<9999

i

>
o]
8
o
F4
é

o 2

z
i

33)

L
33| M8

fo.H25 R 51.1R1%0402

¥

©0.1u16X70402Q
C1u6.3X60402Q

+3V3 AON
o

+3V3_ NV
o

——1
co. mexmauzg

——
I
C0.1u16X704028)
I—
C1u6. 3X70603§

=1
Y

C4.7u6.3X606035

1x 0.1u Under GPU;
1x 1u Near GPU;
1x 4.7u Near GPU;

2x 0.1u Under GPU
1x 1u Near GPU
1x 4.7u Near GPU

Jroves
8x 1u Under GPU; 58 A
15x 4.7u Under GPU;

AA’
AA’
o o = oo = om s cs o T oom
& g & & & g g g o
g g g g g g g g
g g g g g g g g
H H H H H H H H
g g g g g g g g
L3 Lz Lz Lz 2 2 L3 L3 T
< < < < < < < < Aot
5 5 5 5 5 5 5 5 i
AB22
T4
AC16
19
2T
) o & om = cm oo o0 T 75|
& g g g g g ¢ g z
g g g g g g g g i
g g g g g g g g
< < < < < e < ] 6
43 Lz Lz Lz 2 g L% L3 o
E B E E g g g E —
N S N N N 5 N N W23 |
5 5 5 5 5 3 5 5 e
3 3 3 3 3 3 3 3
«
0
Lon = oo = oo o o o T om
g g 2 g g g g
g g g g g g g
g g g g g g g
g g g g g g g
L& Lz L% 2 g Lz Lz
E = g < E E E
2 2 s H 2 2 2
5 5 5 5 5 5 5
3 3 3 3 3 3 3
8
22
7x 22u Near GPU
5x 4.7u Near GPU
T o o o e T oo
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GC6 2.0 ENTRY SEQUENCE

GPU POWER ON SEQUENCE
From GPU GPIOO GC6_FB_EN B
TO GPU PEX RST PEG_RST# 3 3.3V ALL 3.3V
From GC6_PWR_EN 3 0.6--1.2V NVVDDD
(3V3_MAIN_EN)
TO PCH GPIO22 DGPU_PWRGD 1.05V PEX_VDD
(ALL Rail PGOO! ‘
1.35V  FBVDD/Q
TO GPU GPIO6 GPU_EVENT_FBCLAMP
(GPU_EVENTH#) ‘
PCIE_RST#

coo” 20w SRR s e T OO

TO G GPIO6  GPU_EVENT FBCLAMP NOTES :
(GPU_EVENT#)

1. 3.3V includes all rails powered at 3.3V , PEX VDD includes all rails that are shared on 1.05V/1.0V.
From  GEU GPIOS ﬁ}iﬁ?’fﬂm : : : 2. The ramp time for any rail must be more than 40 us and is recommended to be less than 2ms.
S ‘ 3. PEX VDD can ramp up before,after,or at the same time with NVVDD.
0 PC GPIO22Z DG WRGD i 3 i . . N N N N N
1o peR Grroz2 (ALL F;ﬁlf”iim) T ! ' 4. The ramp up overshoot should not exceed the silicon reliability limit voltagr.
. : 5. A VDD33 must ramp up to 90% before NVVDD and PEX VDD in sequence can ramping up.
From GPU GC6_FB_EN : ‘ ' NVVDD must ramp up to 90% before FBVDD/Q in sequence can ramping up.
6. No signal should be applied to the GPU before the power rails are fully ramped.
: ‘ 7. Refer to JEDEC Memory Specification for memory related power sequencing.
TO GPU PEX RST PEG_RST# i
GC6 2.0 TIMING
Min | Max | Unit Description
TO| 0.001| N/A| mS GPU_EVENT# assertion
T1| 0.04 4 mS 3V3_MAIN EN assertion to all power rails up and stable
NOTES :

1. ALL RailPGOOD=1 represents all GPU power rails are ramped up and in regulation.
If any GPU power rail cannot ge guaranteed in regulation this state should equal to 0.

2. During GC6 exit, the order of power rail ramp-up must follow the Power up sequence described in Chapter 3 with the exception that FBVDD/Q stays on.

3. All delays should be minimized to increase time spent in GC6 for maximum power saving.

4. The entire entry and exit sequence must complete within 200 ms.

#72S4F7 MICRO-STAR INT'L CO.LTD.
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XTAL24_OUT_INC

|/Lc386_, C12p50N0402
Iy it

U156 SPTH_PCH N
R131
o AR1Z
24MHZ12p_S " IMR1H0402 | GPP_A16/CLKOUT_48 4
- G1 CLKOUT_ITPXDP
3 CPU_24MP §§—rr CLKOUT CPUNSSC P CLKOUT ITPXDP P
3 CPUZ24MN {{———————————— CLKOUT_CPUNSSC CLKOUT_CPUPCIBCLK -, ;
Ik or1%0402 | TA24NNC G2 CLKOUT_CPUPCIBCLK_P [~
||—cass rcizpsonoaoz . 3 CPUBCLKP ((————————————— | CLKOUT_CPUBCLK P
P 3 CPUIBCLKN AT oo e CLKOUT_CPUBCLK
_OUT_. CLKOUT_PCIE_NO
RTCX1JNC XTAL24IN_INC A6 | XTAL24_OUT CLKOUT_PCIE_PO ;
l\i XCLK_RBIAS KTALZEIN 7
va = R R147, , , 2.7KR1%0402 - E1 CLKOUT_PCIE_N1 :§
32.768KHZ12.5p_S n 10MR1%0402 1.0VSUSO- oo oo XCLK_BIASREF CLKOUT_PCIE_P1 .
I it RTCXZING BD10 | RTCX1 CLKOUT_PCIE_N2 :EZ
|| —ca27 1rcazpsonoanz RTCX2 CLKOUT_PCIE_P2
BC24

+3VRUN
R21g_ 10KkRodoz  CPU-CHKREQH
R217, . 10KRod0p WHANCLKREQH
USB31_CLKREQ#
R216, , . 10KR0402
SSD_CLKREQ#
R393, . 10KR0402
+3VSUS
[
GLAN_CLKREQ#
R210, . 10KR0402
sy SPTH_PCH
7
R22
RSVD (13
RSVD [-13
RSVD [~gay
RSVD (31
RSVD
7
RSVD (Ko7
RSVD [~Rpo
RSVD (o9
RSVD [#n29
RSVD (R4
Rovh 228 ponH_PrREQN NG
— RSVD [AT. o o R188, .  OR0402
DO PROVAL AL «
PREQ# [AT: = = R189,70R0402 SHPREON 3
Y5 och 2 CPUTRIGGER X TR
B E—— RITG, R0 8 el chy Tricden R
PCH_TRIGIN K CPUZ2_PCH_TRIGGER R
2
SPT_PCHLH REV=13 T0OF 12

1

38 GLAN_CLKREQ#
41 WLAN_CLKREQ# BEZ5
32 USB3T_CLKREQ# AT

40

GPU_CLKREQ# Y)——————————————yioa|
AT:

BD:

SSD_CLKREQH Yy ARST ]
BC:
BB:
BC:
BA:
AW
BB;
BD:

s
Pl

ks
&

GPP_BS5/SRCCLKREQO#
GPP_BB/SRCCLKREQ1#
GPP_B7/SRCCLKREQ2#
GPP_BB/SRCCLKREQ3#
GPP_BY/SRCCLKREQa#
GPP_B10/SRCCLKREQS#
GPP_HO/SRCCLKREQ6#
GPP_H1/SRCCLKREQ7#
GPP_H2/SRCCLKREQ8#
GPP_H3/SRCCLKREQO#
GPP_H4/SRCCLKREQ10#
GPP_H5/SRCCLKREQ11#
GPP_HB/SRCCLKREQ12#
GPP_H7/SRCCLKREQ13#
GPP_HB/SRCCLKREQ14#
GPP_H9/SRCCLKREQ15#

CLKOUT_PCE_N15
CLKOUT_PCIE_P15

CLKOUT_PCEE_N14
CLKOUT_PCIE_P14

CLKOUT_PCIE_N13
CLKOUT_PCIE_P13

CLKOUT_PCIE_N12
CLKOUT_PCIE_P12

E5
CLKOUT_PCIE_N3 G4 i
CLKOUT_PCIE_P3 [

D5
CLKOUT_PCIE_N4 167;;

CLKOUT_PCIE_P4

D8
CLKOUT_PCIE_NS 177%%

CLKOUT_PCIE_P5

8
CLKOUT_PCIE_N§ :g,
CLKOUT_PCIE_P§

us
CLKOUT_PCIE_N7 mi;
CLKOUT_PCIE_P7

1
CLKOUT_PCIE_N8§ ﬁ‘
CLKOUT_PCIE_P8

3
CLKOUT_PCIE_N9 ﬁz
CLKOUT_PCIE_P9

3

CLKOUT_PCIE_N10 iz

CLKOUT_PCIE_P10

3
CLKOUT_PCIE_N11 :g,,
CLKOUT_PCIE_P11

SPT_PCH_H

34 DDPB_HPD
35  TMDS_C_HPD

29 EDP_HPD

REV=13

2
7OF 12

CPU_PCIBCLKN 3
CPUPCLBCLKP 3

GFX_REFCLK# 11
GFX_REFCLK 11

CLK_PCIE_LAN# 38
CLK_PCEE_LAN 38

CLK_PCIE_WLAN# 41
CLK_PCIE_WLAN 41

CLK_PCIE_USB31_ N 32
CLK_PCIE_USB31_P 32

CLK_PCE_SSD_N 40
CLK_PCE_SSD_P 40

Awa

o S— e
AV GPP_I1/DDPC_HPD1
B/

BD7

>>————————— GPP_M/EDP_HPD

R399 X_100KR0402 DIDEBS PDEE
RA404 T00KR0402
R415,_100KR0402 EDP_HPD

SDVO_CTRLCLK 35
SDVO_CTRLDATA 35 HDMI
HDMI_B_SCL

B DP

HDMB_SDA 34

25

+3VRUN

U1sE
7
SPTH_PCH
883
GPP_I7/DDPC_CTRLCLK [gpg
GPP_B/DDPC_CTRLDATA ga
GPP_I5/DDPB_CTRLCLK [~gcg
‘é: GPP_12/DDPD_HPD2 P_i6/DDPB_CTRLDATA [gEg
GPP_I3/DDPE_HPD3 GPP_I9/DDPD_CTRLCLK EEEG
GPP_I10/DDPD_CTRLDATA
Ya4 -
GPP_F14 [ygg—————<KH.SKTOCC N 3
GPP_F23 |yag
GPP_F22 >> DGPU_HOLD_RST#
PP 623 |
GPP_G22 SPDGPU_PWR_EN# 19
GPP_G21 (835
GPP_G20 [~8n36
GPP_H23
DGPU_HOLD_RST#
il 4o R381, , 100KR0402
2
SPT_PCHH REV=13 50F 12
DOPUPWREN?  Risg . 10kR0402
Signal GPIO Assignment
DGPU_PWR_EN# GPP_G22
DGPU_PWROK NA
DGPU_HOLD_RST# GPP_F22
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5 DMLTXNO §§ DMI_TXNO USB2P_1 [RDe Awg] SDATA an PCIES_RXPISATAOA RXP RXOP a1
s on e i@ BMI-FT USBap 3 [ADT < USB3.0_2 USB 2.0 | USB 3.0 Device Note i FCIES TXPISATAGA TXP TP 4
VR —— 1 USB2P 3 Ay :: USB3.1 TYPE C_1 1 NC Ta3] GPP_GaFAN PwA 1 PCIE 9-12 (M2)
ooz iﬂ e e = USB3.1 TYPE C_2 z 2 USB30Po 2 | 16461 | Grr -GN w5 POIETD RAP/SATAIA P POE iz Rxor 40
5 om rxwé—w DMITXNZ useop s [R5 3 3 USB 3.1 Port 1 16J61 U ope_coran TAcH 0 PCIE10_TXP/SATAIA TXP PCIET M2 TX10P
oMl wxwi@ DMI_RXN3 USBZP 6 [-aR% USB3.0_1 4 4 USB 3.1 Port 2 16061 GPP_G2IFAN_TACH 2 PCIETS RXNSATAZ RXN saTAZRKN 39
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USB3.1 2 N P 1 Wz R 12 REEERE w
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VRS covE gy PCIETS_F o smm RXN PM_DOWN KHPM_DOWN 3
PCIEREIE TEmgths1000 sz REV=13 7 ToF iz
High Speed /0 Ports
HM170 C236 Device I
T SEsoReE | TSEIORGE | WO
S usms 1 o 5 T — , : ror SEareR e
] USeaiTxp g GPP AZLADVESPI IO 283 . 4 PCIE USB3.0/PCIE LAN
| USB3 1 RXN ] GPP_AYLADZESPI_I02 283 SERRQ -
a5 USB3 1 RXP GPP AULADIESPII03 2831 i 5 PCIE PCIE
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USB30 2§ USpeTi—— useamesac e GPP_ASILFRAME#/ESPI_CSO# Qqueermes | s
_ ; S beS S BREte ] y e
3R USB3 2 RXPISSIC 1 RKP GPP_ATIPIRQARESPI ALERTOH ATy 2 7 PCIE PCIE NC
B1s GPP AGRCINWESPIALERT 14 PRTTs———————<CK@rsTs 3
33 B3 TX1_NS §7ms USB3_6_TXN GPP_A14/SUS_STATHESPI RESETH [X 8 PCIE PCIE NC
USB3.0 1 5 o wsS——Ris|bseso CLK_PCI_KBC_R 9 SATAIPCIE SATAIPCIE
0T e K Uz o E GPP_ABCLKOUT LPCOESPY Clk | BSTr CUQUIBIE RIsL., 2280402 cpolkee 3 f
USB3 5 TXN GPP_ATOICLKOUT_LPG1 TRl CLKPCITPM 28 10 SATA/PCIE SATA/PCIE M288D
USB3_5 RxP GPPIG18NMR X_C10p25N0402 C10p50N0402 12 PCIE PCIE
USB3ATYPEC 1 & SB3 3 TXNISSIC 2 TXN GPP_EBDEVSLPZ [HRaas = 13 PCIE SATA/PCIE NC
3 USB3_3_RXNISSIC 2 RXN GPP_E4/DEVSLPO [Ra3s 14 PCIE SATA/PCIE NC
USB3ATYPEC.2 3 yme e Srprepevsns e 1o | SAWRCE | SAWRCE o0
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Flash Descriptor Securlly Protect

“VRUN
Enable U PU_SYSRSTE
Disable 150 veo 2 RI%. . 10KROMZ
VB CLX on
BA9 817 —SMA DATA DIMM R397 AKRO402
CODEC HD S5 HOA_BOLK PP AT2BMBUSYHISH GRYSX_BXT HOLDOFF# gy *V-CHRUME Rt X 0RO — R
CODECHD! BErY| HOA RSTH GRP_ABICLKRUNY o R2O7 , X _IKROAOZ
CODEC HD % CoDEC_HD | s [aws ——f e
CODEC HD I B HOAZSDIT GROILANHYFC
% FusHs Rt g0z vis
: 2
HOA_SDO GPOBISLE WLAN
HOA“SVRG
= ey £cu e £cn Bt 8 Rat2 . 0R042
DRAM RESETH P Bigy OR4 DRANRSTE
XCUBN02 | X CI0p50N0I2 | X_CIOp50N0I02 | X CH0p50N2 b 801 cop Tl rEseTd
20010 CPU 00 RSVD BE2 T
- AUDIO_CPU 500 oo
. RIS, . J0ROH02 Awt Ao G0
e — T PP GIADR COVPLETE [ Regs cve sumo
5 T —— ] B11 vy GPI0G_ GPU_EVENT_PCH 1
v 5 DSPA_BLK Svs_PAROK [ ———————
2 AL Bot o
ARG aee DBSO_Scik waKE# POEWAKES 13 sausus
A GFP D7I2S0 RO GPOBISLP A# PRV1S
A3 PP DB1250. D SLP L —
A GPP D550 SFRM GPP_B12ISLP_S0# PRvers o2 4
A& GPP_D20IDMC DATAO 8Os RIS o X OKBO0P
AR G DIaIDIAC CLKO GPDSISLP Sa# P et
Al o DiEDIAC DATAT GPoIOSLR Ss [ N
N s G DTG LK1 ‘Ants St — 4
. GROBISUSCLK —mEwm T
v 5 RICUCO CRB 30K? DG 20K GPOOBATLOWS Lo 1T VA S
z ] . GPP_ATS/SUSACK# [FRD10 e A A—
Ray 20Rpu22 o WRONA G | SUSPIRAC) —_—
L N 188385 800328 J AN WAKES BPAR-1OKRO402
SaaTsic STy 1) BD11
= * Clitoreea PR e— [P p—
e PO e _Fres RAOT_ . 100KROI2
TI3 oy svsmsrs
GPDUPWRBTNE Py —-SYSRST: PM_PWRBTNE
e SYS RESETH PBppg . .
P e H o BiarAs AT s
WIDTH:10MIL § R0 P Ca/SMLOAL ERTH s Lz
RTC_P3 o7 usus sy Ryl )
Cluio0ss n (GRP B23/SWLIALERTHPCHHOTY: e JTAG TS [P c 3 NN-OMNGSDSLOW-T_SOT36HF
- JTAG_TDO [Apy CH_ITAG, TC} 3 Eil
P — 5 < [AP i o w B SUS SuBCLK SHB_CLK oy
Rt X 2GS GPP_CTISLDATA TAG DI AE T & o1 ﬁj%—« 3 s cLx o
vec2 — w- JTAG oK It U5 SHEOATA o "
E— T, [ g > s omom
ST PCHH REV=13 T a0
coms @
o BaTs Bk
N91-02F0080-H06 sys SR
oo
BATS0R20%28
D06-0100101-K26 Reat Rats
R 226R0402
PHOK S8

“avsys
¥

co.1utexT0e I

o
NN-DMNGSDELOW.7_SOTIEE5HF

TLS Confidentiality

CPU_PWROK

H_PWROK
0 = Disable Intel ME Crypto Transport Layer Security
(TLS) cipher suite (no confidentiality).(Default)

SMBALERT#

POH_PIROK
= EC delay 100ms
1 = Enable Intel ME Crypto Transport Layer Security y

(TLS) cipher suite (with confidentiality).

Rit6
eSPl or LPC

This signal has a weak internal pull-down(20K OHM)
SMLOALERT# | 0 = LPC Is selected for EC. (Default)

© ot e o 20 Vinafix.com

SML1ALERT# | PCHHOT# / GPP_B23

When used as PCHHOT#, a 150k weak board
pull-up is_recom to ensure it does nof

SMLIALERT# men t
override the internal pull-down strap sampling.
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U15A SPT-H_PCH ? Boot BIOS (GPP_B22 Internal PD)
0-SPI
BD17 BB27 -
0| GPP_A11/PME# GPP_B13/PLTRST# SYPLTRST# 19 1-LPC U1sK S 2 GPP_D9 (GPI)
BBS_STRAP -
AG15 - AT29 AL44
AGt3 | RSVD P43 +3VSUSo- 223‘; TU;DRE‘?S;OZ A GPP_| _MoS! GPP_D9 GPIO0_GC6_FB_EN 18,19
AF{5 | RSVD GPP_G16/GSXCLK |39 il ‘Av25| GPP_B21/GSPH_MISO GPP_D10 DGPU_PWRGD 11,18,19,31
AET7| RSVD GPP_G12/GSXDOUT 35 31 KBSMi# ) BC27 | GPP_ _CLK GPP_D11
%~ RSVD GPP_G13/GSXSLOAD [R42 %~ GPP_B19/GSPH_CS# GPP_D12 X 10KRO402
AR1Q GPP_G14/GSXDIN |41 R198, X 10kRoao2 CPP-B18 BD28 J43 Ii
ANTF] TP2 GPP_G15/GSXSRESET# +3VSUS - BD27 | GPP_B18/GSPI0_MOSI GPP_D16/ISH_UARTO_CTS# [—A| 43
< TP1 AWZF| GPP_B17/GSPI0_MISO GPP_D15/ISH_UARTO_RTS# [~AKa44 )
spLwey  RNS o spLwey R SPLMOSIR  pooo AFa1 10KRO402___43v5U8 GPP_B18 (No Reboot) a GPP_B16/GSPI0_CLK GPP_D14/SH_UARTO_TXD/SMLOBCLK/2C2 SCL |-Akas UMA MODE:
—SPLMOSH— NAA——SPLMOSIR— —— BE30 | SPIO_MOSI GPP_E3/CPU_GPO SCI_WAKE_UP# 31 - GPP_B15/GSPI0_CS# GPP_D13/ISH_UARTO_RXD/SMLOBDATA/2C2_SDA DGPU_PWRGD PULL DOWN
0 - Disable (Default internal 20K PD) -
—SPLMIBO——5 5 SPLMISOR— —SPLCSO—pp37 SPI0_MISO GPP_E7/CPU_GP1 [ UsBSMi# 32 PO i Va4
—SPLHOLD# =\ —5—SPLHOLD# R— —SPLCLCR——pE37| SPI0_CS0# GPP_B3/CPU_GP2 [Bp24 BA4¥ | GPP_C9/UARTO_TXD
2V ——————awa7 | SPI_CLK GPP_B4/CPU_GP3 X AU4% | GPP_C8/UARTO_RXD
g > sPlo_Cs1# BC36 Av4% | GPP_C11/UARTO_CTS#
8P4R-15R0402 SPLWP# R grog GPP_H18/SMLAALERT# BE34 s onl % GPP_C10/UARTO_RTS# BC38
H —R—p 530 SPI0_I02 GPP_H17/SMLADATA [~gp39 erver Only AU41 GPP_H20/ISH_2C0_SCL [8p3g
Pl Mo AT31 | SPI0_I03 GPP_H16/SMLACLK —Bp36 ‘AT4%~| GPP_C15/UART1_CTS#/ISH_UART1_CTS# GPP_H19/ISH_2C0_SDA X
L AN3S | SPI0_CS2# GPP_H15/SML3ALERT# Ha35 AT43"| GPP_C14/UART1_RTS#/ISH_UART1_RTS# BD38
31 SPLMISO PLMOSE \H R A aKT0402 ‘AL3§ | GPP_D1/SPH_CLK GPP_H14/SML3DATA [—8C35 gsph‘ﬂ;:fsge(gﬁpﬂggnza)l 20K PD AU45 | GPP_C13/UART1_TXD/ISH_UART1_TXD GPP_H22/ISH_[2C1_SCL [~8E39
31 SPLMOSI AN4F | GPP_DO/SPI1_CS# GPP_H13/SML3CLK [~Bpas 1 SAF ( ! ) X GPP_C12/UART1_RXD/ISH_UART1_RXD GPP_H21/ISH_2C1_SDA =X
31 SPI_CLK PICS0#- AN3§ | GPP_D3/SPI1_MOSI GPP_H12/SML2ALERT# [—Aw35 AN43
31 SPILCSO# AH43 | GPP_D2/SPI1_MISO GPP_H11/SML2DATA [~8p34 AN4F | GPP_C23/UART2_CTS#
AG43 | GPP_D22/SPi1_I03 GPP_H10/SML2CLK [—gg4q PCH_INTRUDER# R212.  1MR0402 AR33 | GPP_C22/UART2_RTS# BC22
| GPP_D21/SP1_I02 INTRUDER# - _ORTCVCC AR5 | GPP_C21/UART2_TXD GPP_A23/ISH_GP5 Bp18
X GPP_C20/UART2_RXD GPP_A22/ISH_GP4 [BE21
ARA1 GPP_A21/ISH_GP3 &p22
_ AR#F | GPP_C19/2C1_SCL GPP_A20/ISH_GP2 8p21
SPT_PCH.H REV- ? j OF 12 AR35 | GPP_C18/2C1_SDA GPP_A19/ISH_GP1 Bp22
‘AT45| GPP_C17/l2C0_SCL GPP_A18/ISH_GPO B¢ 19
+3VSUS AM43 | GPP_C16/2C0_SDA GPP_A17/ISH_GP7 =X
AJa%| GPP_D4/ISH_I2C2_SDA/ISH_I2C3_SDA
- GPP_D23/ISH_2C2_SCL/SH_2C3_SCL
c701 X_COu16X70402 | 2
u34 o SPT_PCH H REV=13 1 OF 12
*VCgSPI *VCgSPI us ccs NC7WZ17P6X_NL_SC70-6
+3VSU! +VCCSPI
+VCCSPI  +VCCSPI o [ AR 4
>> TPM_RST# 28,29,31,40
R428 R429
X_1KR0402, 10KR0402 1 PPLPC_RST# 28203140
U36 R425
¢+ >>PCIE_SSD_RST# 28,29,31,40
SPI Cso# . X_1KR0402
Ts VCC 7 |_HOLD# L >>IVDS_RST# 28,29,31,40
\[/)T?: HLQ?& 6 oy ER4 15R0402  SPLCOLKR %/sus
5 H
GND DI
GD75864CSGR ————————————————>>USB31_RST# 32,3841
SIC8_SST_S2A 6
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DGPU POWER FBVDDQ

F BVD DQ Close to high side Mosfet P
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C2200p25X70402 0.1u25X70603 | C10u25X71206 C10u25X71206
GND GND

PC177
L Change to X7R
+3VRUN GND GND
0B change PN -
4
PR59 3
10KR1%0402 |32'5121100'T07
PU2 TPS51211DSCR_SON10 1 FBVDDQ
10 PR5Q_, ,22R0402 PC48 , C0.1u50X70603
PGOOD VBST o 1 N-AON7400AL_DFN3x3A8
OND | ——PROD . SKRINOZ 2 rppo oRVH |2 — D03-7400A00-A68
LL_1_35VRUN
19,31 FBVDDQ ON 3 PR61, . J1KR1%0402 30 en sw i 1= CHOKE4 1 % 2 CH-1.0y22A10mS )
PR195
4 VFB V5IN % O+5VSUS GNDq”—{ Cls
PC60 5 £ 6 DL_1_35VRUN X_CA470p50X70402  X_2.2R0603 ER -,
X_C100p50N0402 RF =z DRVL PEC2 PEC3 = PC185 = PC186
© o| cssow2sso (| car0u2550 T X_C10u6.3X70805T X_C10uB.3X70805
%
== ha = PC47 uF*1 X7R pQ2g L .
GND PR54 C1u6.3X70603 4 = = = = *
464KR1%0402 3 GND GND GND oo VOuF*1 X7R 6.3V
= — 1
GND GND 1~
GND GND N-AON7516_DFN3X3 } PR64
D03-N75160C-A68 100R1%0402
PR63 , . 11.3KR1%0402
PR62
¢ 10KR1%0402

I

[0]
Z
o

J272S7 MICRO-STAR INT'L CO.,LTD.
[Title
DGPU POWER FBVDDQ
[Size Document  Number Rev
MS-16J6 11
Date: Thursday, May 19, 2016 Sheet 46 of 60




DGPU POWER / UP1642PQAG DGPU POWER NVVDD
EDP-Peak 70A 53333.’375\/

EDP-Con 50A Vmin:0.6V / Vmax:1.2V
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CONFIG R1 R2 R3 R4 R5 C
N16E-GT
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N16P-GX-B
20141029 power modify for GPU power setting
PR52,PR56: 39K ohm to 20K ohm
PR53: 1.5K ohm to 2K ohm
PR54: 30K ohm to 18K ohm
PR121: 1.5K ohm to 0 ohm
PC45: 1.5nF to 2.7nF
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PEX_VDD
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Skylake H-line 42 45W ISL95855
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3.3R0603. % % é % Voltage Dynamic voltage
: 2 & Current Iccmax 55A(<10mS)
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49

pug @ f@wm CSA 49
7 3
FCMCSA "1 Fcom @ Pwm PR148
2

4 o 2,2R0603 PC133
\\}7 GND 2 BOOT 1
s ES DH_SA
o PHASE JUGATE
I
51 LeaTEF vee ORIGER183 +5VSUS

ISL95808HRZ-TS2378_DFN8

PC150 ,, C2.2u10X50603 “‘

C0.22u25X70603
—

PWR_SRC
(e}

PC

C10u25X71206 E
>

e —
C220p25N0402
e ———
C2200p25X70402

C10u25X71206

o
Q
8

CHOKE3
CH-0.47u26A3.85mS
CHK_IHLP2525CZ01
L04-47B7690-M26

+VCCSA

Voltage
Current

OCP (typi) =

= Dynamic voltage
= 11a
14a

+VCCSA
o

5 7
— 7y
EFQ PHI_C_SA D 2
\H—»g PRI1 R
CSDB7350050_SON X_2.2R0603 -
Footprint i SON8_3 PC35
D03-8735000-T07 | . <
oM X_C1000p50X70402 o
2
&
PR215 PR224 E
49 SAVSUMC K T82KRT%0402 T82KRT%0402 8
rE D PR226 _ _22R1%0402
PWR_SRC LSVRUN o PRISS __10KR0402 PR189 +VCC I 0
=} i 0R0402
‘ Voltage = 0.95V
l l PR190 3.3R0603 Current = 5.5A
PL3 :
PC138 PC129 PC162 CH-1u11A12.6mS OCP(typi) = 7.5A
C10u25X50805 C10u25X50805 A CHK_S2_5_49X5_18
© [c0.2216x70402 L04-01071C0-M26
1
= — v oF 4 b
= — [ 5 2 sw | 8 1 2 . . +VCCIO
VCCIO_EN s s
Y EN 12 PR201 0R0402 PC180 PC173
VOuT |~
Y3VRUN o PRIG ,  100KRO402 3| PCI4T_y, COAUIBXT0402 Gp NggsiA o 8
% 2 2
2 2 2
Y3VRUN o PR169 X 100KR0402 pond 2|1 g g
co © : :
|| PRI . . t00KRo402 0 S oo LM DI s _Ls
- o PUT -9 S
e e NB681GD-Z_QFN13
31 VCCIO_PWRGD << QFN13_2X3 3528
19C-681GDOC-M03
+3VSUS O rcist
C1u6.3X60402 )
: PINC5 X_Copper :
GND_NE681A | P<c o519 |
+3VRUN +3VSUS
Q
+3VSUs 2431 PM_SLP.S3# D>
carr X_C0.1u16X70402
R282 J X CotutexTosz | o I
330KR0402 -
AND_VCCIO_EN 4 1 \ 4 VCCIOEN
\ 4 R8st 10KRO402 2
44 +12VDIMM_PWRGD  Y>—24| l Goa
o0 ca87 NC7S08P5X_SCT0
NC7S08P5X_SCT0 C0.1u16X70402
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EMI

PWR_SRC +5VSUS
EC1 ,; C0.1u25X50402 EC6 ,; X_C0.1u16X70402
i i
EC2 ,; C0.1u25X50402 EC10,; X_C0.1u16X70402
i i
EC3 ,; X_C0.1u25X50402 EC11,; X_C0.1u16X70402
i i
ECT | X CO.1u25X50402 EC18,; X_C0.1u16X70402
i
| EC19,X_C0.1u25X50402 EC35,; X_C0.1u16X70402
EC20,; C0.1u25X50402
i
EC22,; C0.1u25X50402
i
EC24,; C0.1u25X50402
i +VBATA
EC25,,C0.1u25X50402
| EC27,,C1000p50X70402 EC21,; X_C0.1u25X50402
EC28,; X_C0.1u25X50402 EC23,; X_C0.1u25X50402
i 0
EC31,; X_C0.1u25X50402
i
EC32,; X_C0.1u25X50402
i
EC40,C220p25N0402
NWDD
EC41,, C2200p25X0402
| ECA1,,C2000p25X0402 |
EC42,, C: EC8 ,; X_C0.1u16X70402
i i
EC43,,C EC29,; X_C0.1u16X70402
i i
EC44,,C EC30,; X_C0.1u16X70402
i i
GND +3VRUN
o
EC9 ,; X_C0.1u16X70402
GND
PWR_SRC RE

RC1 |3 C0.1u25X50402

RC2 |3 C0.1u25X50402
i

RC4 |3 X_CO.1u25X50402
i

RC6 1 X_C0.1u25X50402

F
RC7 _,, C0.1u25X50402
il

+5VSUS

80 OHM Differential

L1_DIFF_5.5/5_80_OHM+

85 OHM Differential

L1_DIFF_4/4_85_OHM+

L3_DIFF_5/5.5_85_OHM+

L4_DIFF_5/5.5_85_OHM+

L6_DIFF_4/4_85_OHM+

88 OHM Differential

L1_DIFF_4/4.5_88_OHM+

X_H1X4_BLACK

o}
z
5]
5

J9

L3_DIFF_4.5/5.5_88_OHM+

X_H1X4_BLACK

o}
z
5]
5

J24

L4_DIFF_4.5/5.5_88_OHM+

X_H1X4_BLACK

°
S
=

J30

L6_DIFF_4/4.5_88_OHM+

X_H1X4_BLACK

GNDS
40 OHM Single-End 45 OHM Single-End 50 OHM Single-End
& T L1_7mil_40_OHM [ 2 L1_5.5mil a7 -,
| I e et
| GND2 = GND2 | GND2
X FifX2M_BLACK X FiX2M_BLACK X FifxaM_BLACK
o L3_8.5mil_40_OHM P, L3_6.5mil_45_OHM PIC
| [ I ['enpe I D“i [I'enpe
X FifX2M_BLACK X FiX2M_BLACK Fi1X2M_BLACK
I L4_8.5mil_40_OHM . . L4_6.5mil_45_OHM 2, L4_5.5mil_50_OHM
| IV enps (s I nps I ' enos
X FiX2M_BLACK X Fi1X2M_BLACK CFiX2M_BLACK
‘.Ijaﬁ L6_7mil_40_OHM f'lL A L6_5.5mil_45_OHM “'ZL

I D“i [I'enps
X FifX2M_BLACK

O
D“—“‘ GNDS

X F1X2M_BLACK

D“—“‘ GNDS

x H1X2M_BLACK

90 OHM Differential

L1_DIFF_4/6_90_OHM+

X_H1X4_BLACK

“H_TT

o}
z
S
5

J10

L3_DIFF_4/5_90_ OHM+

X_H1X4_BLACK

“H_TT

o}
z
5]
5

J29

L4_DIFF_4/5_90_OHM+

X_H1X4_BLACK

“H_TT

°
S
=

J22

L6_DIFF_4/6_90_OHM+

X_H1X4_BLACK

“H_TT

°
S
=

100 OHM Differential

L1_DIFF_4/10_100_OHM+
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5 4 3 2 1

CPU/GPU Holes FMt Fv2 FMB FM FM5 FV6 FM7 FV8
MCPU4 MCPU2 MCPU3 MCPU1 @ @ @ @ @ @ @ @ H_NR118D118_1 H_NR118D118_1
H_R276D169_PB H_R276D169_PB H_R276D169_PB H_R276D169_PB X H NR118D118 1 X_H NR118D118_1
@ @ @ @ X FM X FM X FM X FM X FM X FM X FM X FM @ @
1 1 1 1 FMO FM10 FM12 FM11 FM13 FM14 FM15 FM16 —J< —J(
L IR R e e
X CPU_HOLE X CPU_HOLE X CPU_HOLE X CPU_HOLE NPTH_80 NPTH_80 NPTH_80 NPTH_80 NPTH_80
XM XM XM XM XM XM XM XM X_NPTH_80 X_NPTH_80 X_NPTH_80 X_NPTH_80 X_NPTH_80
MGPUA MGPU2 Megh MGP FM17 FM1s FM19 FMRO FvR1 Fv22 Fve3 FvRa @ @ @
H_R276D169_PB H_R276D169_PB H R276D169_PB H_R276D169_PB
6 © /O .0 | ikl e ) 3 T Y3
X FM X FM X FM X FM X_FM X FM X FM X FM
1 1 1 1 HOLE10 HOLE11 HOLE13 HOLE14
NPTH_80 NPTH_80 NPTH_80 NPTH_80
ue 1 i u MYLAR2 MYLAR3 X_NPTH_80 X_NPTH_80 X_NPTH_80 X_NPTH_80
&b D D D @ FivA1 @ Fma2 @ FMA3 @ FMad
X GPU_HOLE X GPU_HOLE X GPU_HOLE X GPU_HOLE :
X_F_PAD_NB X_F_PAD_NB. X_F_PAD_NB X_F_PAD_NB_2
[HDMI/DP USB3_CON | : @ @
MYLAR MYLAR @ FMAS @ FMAS @ FMA7 @ FMAS ) % X
X_F_PAD_NB. X_F_PAD_NB._ X_F_PAD_NB. XiFiPADiNBLZ
CPU/GPU BRACKET HDM DP_MYLAR USB3 CON MYLAR i HOLE1 HOLE12 HOLE15
BRACKET1 BRACKET2 - ~ O npth_98 npth_98 npth_98
E2M-3570611-Y42 E2M-3570611-Y42 Xoreth 98 Xoreth 98 oot 98 Xoreth 98
SPONGE6 SPONGES WASHER1 WASHER2
CPU BKT GPU BKT
Audio JACK Audio JACK % -k -k
SPONGE SPONGE WASHER WASHER ™
HOLES_8X8_D3MM VIAS
CPU_BRACKET GPU_BRACKET XfH%L S 8X8 DIWM V"?
E2M-7810111-A89 307-6J30111-HGO 3 7
Audio_JACK_SPONGE Audio_JACK_SPONGE SCREW_WASHER SCREW_WASHER r O ) 5
E2Y-X047411-CA7 E2Y-X047411-CA7 E2Y-Z001711-G40 E2Y-Z001711-G40
HDD Only N16P_GT GPU I_Only 16J6 ‘ o
SCREW1 SCREW2 3 MH2
MYLARS SPONGE 1 SPONGE2 H_R197D118_PT_V3 H_R197D118_PT_V3
MYLARY X_H_R197D118_PT_V3 X H R197D118_PT V3
LED LED
E43-1205022-H29  E43-1205022-H29 PU MYLAR _MYLAR SPONGE SPONGE
SPONGE3 | L L
Hide_Caps_Lock LED_MYLAR LED_SPONGE LED_SPONGE GND LAN_GND
HDD S E2Y-6324111-YA2 [E2Y-6J10611-Y42  E2Y-6J10611-Y42 |
SPONGE E2P-6J30411-Y42 | R Dt T oo s e M RtaDi10_PT
— — ————— A= - X_ME_SCREW HOLE X_ME_ SCREW HOLE X_ME_SCREW HOLE
E2Y-6J10511-Y42 Only N16S_GTR GPU | | 5, 1706 @ @
MYLARG MYLAR7 MYLARS SPONGE4 - 1 1
MYLAR10 . L .
GED GNTD GED
MYLAR MYLAR MYLAR LED e e e
PU MYLAR SPONGE Q]’jégjggésw HOLE ;:Slijgjgl'iEW HOLE Q]’jégjggésw HOLE
X_MB MYLAR X_MB MYLAR X_MB MYLAR X_LED_SPONGE @ @ @
o E2P-7910311-G40 E2P-0113511-G40  E2P-7910811-G40  E2Y-7910211-G40
E2P-6J30511-Y42 1 1 1
UNME1 UME2 Lﬁ) Gﬁ) Li)
mSATA SSD 1 WLAN
HDMI BIOS 00 STAND OFF STAND OFF
Lable Lable
H2
O = — P30-1606111-H73
Y01-RHDMI03-000 G51-N1C0041-A09 P30-16J6111-H73 el SO STorE
= = 277S7i MICRO-STAR INT'L CO.,LTD.
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TRIPOD:  P30-16J6111-T53 E2B-1791010-A89 E2B-16J1010-A89 Screw/ME
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P30-16J6A11-H73

P30-16J6A11 -H73|

Hannstar: P30-16J6A11-H73
TRIPOD: P30-16J6A11-T53

1796-A Board (ODD)

S1
= SATA2TXP_A

S3 OATRZTAN_A

S4
S5 SATA2RXN_A

SG OATARZIRAF_A

S7

—g +5VRUN_A
P3
s
P6

TOVRUN_A

GND_A
SATA13PSM_BLACK

N5N-13M0060-AF2

HB4 HB1 MB1 MB2
NPTH_80 NPTH_80 H_R197D91 H_R197D91
X_NPTH_80 X_NPTH_80 X_H R197D91  X_H_R197D91

SCREWA2 SCREWA1

E43-1205003-H29 E43-1205003-H29

9

13PSF_BLACK
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1796-B Board

(LED / TP)

o
- FRONT
FPCB1 LED 0
+5VRUN_B
Q RB1
110R1%
= BLUE R B8 it s pB1 1 ’ 272 LED04-B-20mA3.8V_3210 LED_HDD# B
LEFT D B 10 3 (HDD)
ROt B !
LEBWAANSB- g 5 GND_B ,” EDB1 2 1
—HEBSEHARGER A T X_ESD-ECVAL100505E19300NBT
— e BATEOH B &
—EBHEBH B S
4 \ RB4
GND*M § BLUE TORTABARN_LiGHT B LED_WLAN# B
+5VALW B O f § ( WLAN ) = —~ DB4 1 272 LED04-B-20mA3.8V_3210 - =
+5VRUNB  O—4
l D0C-04018E0-L05
EDB4 2 1
cB2 = cB1 GND_B qu—wi
C1u6.3X70603 Teiwe.ax70603 SVALW B X_ESD-ECVAL100505E19300NBT
N
& 5
= RB2
o8 = ORANGE :00R1 *BR uerr e pB2. 2 AR 1 LED04-O#-30mA2V 3215 LED_BATLOW# B
( BATLOW )
D0C-0409310-L05 ) ,
oND_B ﬂ’iﬁmi
oD B -l X_ESD-ECVAL100505E19300NBT
B 110R1%0603
BLUE PRuce gy 272 LED04-B-20mA3.8V_3210 LED_CHARGE# B
(CHARGE) — =P
GND_B .”’Mﬁﬁwi
X_ESD-ECVAL100505E19300NBT
RIGHT DB SW-TACTB1S
HB3 HB2 MB4 MB3
cIB1 SWB1 NPTH_80 NPTH_80 H R276D118_PT  H R197D91
X_C10p50N0402 . . X_NPTH_80 X_NPTH_80 X_H_R276D118_PT  X_H R197D91
g ‘I"l
onb 5 o [o PCBB1
= = H=1.5mm E _ _
GND_B GND_B = =
LEFT DB SW-TACTB1S GND_B GND_B
J_ ciB2 SWB2 P30-16J6B11-H73
X_C10p50N0402 E F P30-16J6B11-H73
F e a‘
GND_B iC iD Hannstar: P30-16J6B11-H73
TRIPOD: P30-16J6B11-T53
GND_B GND_B —
#72Si7 MICRO-STAR INT'L CO..LTD.
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PIN1

16J61

TOP view

PIN1 PINT
| TOP | TOP |
KB KB-LED
SPK
Illlaailll
PIN1
Touch Pad

LED/TP BUTTON
ToP BOT PIN1
PIN1

PIN1
WOFFER
PIN1
o 0 A
2 D | 16J6A| D
. D | ror 1796| P

p i nd "I"

16J6B

16J12 FOR 16J6/1796

BOT

PIN1

p i nd

TOP view poR 1796 LED&CLICK BUTTON
Touch Pad
TOP view
PIN1
H g —
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MS-16J6 Power on Block D

lagram

+3VALW
POWER Input o
PWR_SRC DGPU_PWRGD
PWR_SW#
GPO3F AND Gate
o GPXI0D3 vSUS
0 Grioso | FBYPDAON RUND |
+5VALW ﬁ et b_suson suson 2| oo K
R TPSst225C L\ DPWROK GPP_D1
+5VSUS - opioss |6 RSMRST# RSMRSTH op DGPU_PWR_EN#
“avsus ps00D SUSPWROK 5 - Do
GPIOZF - S +3V3_AON
PWR SRG GPOE SUSPWRDNACK
KBC/EC 8 AC_PRESENT
GPXOAT1 ACPRESENT
4a +1.0VSUS 5V3VSUSOK EN APL3512 > V3NV
1 0DX_VECSTE +1.0VSUS é nesrica EN PM_PWRBTN#
GPXOD06 = PWRBTN# +3VSUS
PGOOD
10
1a +1.0VSUS ------GPIOSY R SLP Sk SLP_S4# +VCC_CORE
st +V1.0U_VCCST +3V3_NV
+3VSUS [ EN mMP2143 % PEX_VDD
EC_ALLSYSPG
Level VCCST_PWRGD PWR_SRC
DIMM_ON_2V5 11 Shifter
APL5930 EN GPIOOA |
+3V3_NV
H_PWRGD = [—> nwop
PROCPWRGD = PROCPWRGD EN ip16a
PWR_SRC DIMM_ON_1v2 13
cpu PGOOD
+1_2VDIMM_E!
+1_2VDIMM %“ 50 PCH +3V3_AON  PEX_VDD FBVDDQ NVVDD_PWRGD
RSt TPS51216 j Prste i 7| +3VaNV | NWDD -
14a +1_2VDIMM  +1 2VDIMM7F’WRGD% PGOOD ron PM_SLP_S3# SLp s3# o
0.6VRUN_EN h o - ‘ ‘ FBVDDQ_ON
vona_vTT | = : H_PLTRST# =
- S4 ' PLTRST_PROG# - RESET#
(vrT) : GPIOS_GC6_PWR_EN
: — GPIOS
+5VSUS ;
0 RUND RUN_ON . f GPIOB_PEX_RST_MON# Ges wove)
+5VRUN s G GPXODOS:. i GPIO8
AON7410 N
DDR_VTT_PG_CTRL PLT_RST#
— +3VSUS (Delay Min:100ms) pLiRsTH -
(Delay ) | ec_pcH_pwrok
&, svsus 4y 5,GPIO18 SYS_PWROK DGPU_HOLD_RST# GPU_RSTH#
; B GPP_F22) PEX_RST
J— 0 RUND : SYS_PWROK
W AON7410 :
PM_SLP_S3# 1 GPIO21_GPU_PEX_RST_HOLD_GPU# (56 Mo0E)
PWR_SRC k 77— " 4 ; R GPI021
+1.2VDIMM_PWRGD ! = PCH_PWROK
EN | YEOO-EN +3VRUN : GPIOG_GPU_EVENT  (cc6 mopE)
+VCCIo % NB681 H GPP_B11 ) - GPIOB
VCCIO_PWRGD !
PGOOD = +3VSUS :
: GPIOD_GC6_FB_EN (66 ovE)
' GPP_D9 A - GPIOD
EC_ALLSYSPG : DDR_VTT_PG_CTRL
+5VSUS PWR_SRC GPXODOA -
+VCCSA H ENKF—9
+voc_core ¢ 1SL95855
weeeT L] CPU_PWROK
PGOOD =

PWR_SRC
EN  PGOOD
TPS51211 FBVDDQ
I707Si MICRO-STAR INT'L CO..LTD.

Power on Block Diagram
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Power on Sequence

-> S0

RTCVCC

RTCRST#

PWR_SRC

+3VALW/+5VALW

PWR_SW#

SUS_ON

+3VSUS/+5VSUS

+1.0VSUS
(VeeST / VeePPL)

+1.0VSUS
(VeeSTG)

SUSPWROK

RSMRST#

TPCHO1>9ms

J—

TCPUTT>1ms

TCPU00>1ms

TPCHO3>10ms

TPLTO1>200ms

TPLT02<90ms.

SUSPWRACK
( K)

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 VecPLL_OC)

+1.2VDIMM_PWRGD

+VCcClo

+VCCSA

VDDQ_VTT
vTT)

DDR VIT_PG_CTRL
(DDR_VTT CNTL)

RUN_ON
+5VRUN/+3VRUN

EC_ALLSYSPG
(VCCIO_PWRGD)

H_VCCST_PWRGD
T VCCST_PWRGD)

PCH_PWROK

PCH CLK Output

H_PWRGD
(PROCPWRGOOD)

EC_PCH_PWROK
(SYSTPWROK)
PLT_RST#

+VCC_CORE

+VCCGT

codeqe

coofpolaqges

codese

TCPU12>1ms

TCPUOT>1ms

TCPUO5>100ns

TCPU10>1ms

TCPUO5>100ns

TCPU09>1ms

| 35usTCAU18>0us o

100ns>TCPU1930ns

Delay

TPLT04>1ms

TPLT41>1ms

e

TCPUOB>1ms

msi

Ttie

Power on Sequence
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PLT_RST#

H_PWRGD
(PROCPWRGOOD)

PCH CLK Output

PM_SLP_S3#

+5VRUN/ +3VRUN

+VCCIO

+VCCSA

VDDQ_VTT
(v1T)

EC_ALLSYSPG
(VCCIO_PWRGD)

H_VCCST_PWRGD
(VCCST_PWRGD)

PCH_PWROK

EC_ALLSYSPG
(+VCC_CORE_EN)

+VCC_CORE

+VCCGT

PM_SLP_S4#

+1_2VDIMM
(VDDQ VccPLL_OC)

+2_5V_MEM
(VPP)

+3VSUS/+5VSUS

+1.0VSUS
(VccST / VecPPL)

+1.0VSUS
( VceSTG)

Power Down Sequence

SO ->

TPCH24>30us

, TPCH25>10us

TPCH26>1us

=

1 TPLT11<500ms

TPLT18<200US oty N

4 TPLT11<500ms

—

| TCPU28<200us

, TPCH29>0ms

TPLT17<200us

j TPLT11<500ms

/ j TPLT11<500ms

. : | TPCH28>30us

y TPLT15<200us

, TPLT16>30ms
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1.0: 2015/11/05

01.
02.

03.

04.

01.

02.
02.

1.1: 2016/05/19

P22 ADD R444 01. P53 ADD FMA1~FMA8

P23 USB2_1---->USB2_6
UsB3_1---->USB3_6

P29 FPC5 PIN 47 ----NC
PIN 3 ----+3VRUN

P35 ADD C742

2015/11/11

P31 ADD ED26 ED27 ED28
DEL ED5 ED6

P34 ADD PF2
P52 ADD EC40 EC41 EC42 EC43 EC44
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