ZRT/ZRTA_GDDR3 BWD ULT SYSTEM BLOCK DIAGRAM

BOM

15@ : For 15W CPU
28@ : For 28W CPU

6515@ : For 6515 stuff
Dual Channel DDR Iil VRAM AC@ : For IOAC
DDR3L-SODIMM CHA 1066/1333/1600 MHZ GPU DDR3 DM@ : Dual MIC
P14 BRODWELL ULT 15W PCIE-S mgsg-{n P20,P21 DR@ : For Dual Rank
MCP 1168pins FoEx i EV@ :Optimus
PINS - 1 GM@ :N16V-GM/WO GC6
DDR3L-SODIMM CHB mc [ GS@ : G sensor
DC+GT3 O XTAL 27MHz -
e wmmxzemn O | T GT@ N16S-GT/GC6
SATAQ P16~P19 V@ :iGPU
SATA - HDD 0P \[ KBL@ : Keyboard backlight
P27 SATA eDP Conn. P23 NAC@ : Non IOAC
SATA ODD SATAT P NGS@ : Non G sensor
P27 NTPM@ : Non TPM
S28@ : 28W Change BOM
DDI2 "
H ITEES15 H VGAConn. o5 SM@ : Single MIC
P22 SP@ : Special
oF SR@ : Single Rank
bort HDMI Conn. TPM@ :TPM
G d = usB2-7 Integrated PCH P24 TPN_N@ : For TPM 2.0
CONN. 2in 1 RTS5170 USB3-1,-2 TPN_S@ : For TPM 1.2
P27 (cardreader) P27 ’\ ‘ — N -
USB3.0/2.0
usB2-¢ USB2-0,- *:
CcCD(Camera) al i N 1SBa port'2
P22 P30
USB2.0
usB2-5 CLK
ouch Screen
P22
UsB2-4 PCI-E x1 PCIE-4
Blue Tooth NGFF CARD
p2s = WLAN+BT
XTAL P28
3 32768z
LT
m— . RTL8111H RJ45
VO board 3 xTaL 20wz P25
— g
/O Board Conn.
= Lo/
P27 P8 (BATTERY. RTC
SPI
LPC
Int. D-MI ALC255 EC TPM(option)
D-MIC - BQ24737RGRR TPS51216RUKR Thermal Protection
AUDIO CODEC 18987 P27 ‘ Batery Charger  Pa1 ‘ +1.35_sUS P35 | | Di
P28 P28
T R T TER
“avasy paz || v P36
p-mic TPS51624RSM UP1658RQKF
P28 +VCCIN P33 +VGPU_CORE P37
Universal HP Speaker*2 K/B C Touch PAD Fan Driver TPS51211DSCR PS51211DSCR
P28 on. (Fan signal) +1.05V_S5/41.05V +1.5V_GFX/1.05V_GFX/3V_GF
P29 P29 P29 P34 P38

BACKLIGHT
(OPTION) P29

G
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Haswell ULT (DISPLAY,eDP)

U37A HSW_ULT_DDRSL
[24] INT_HDMITXON 7822 DDH_TXNO EDP_TXNO 345 EDP_TxNo EDP_TXNO [23] %
_ [24] INT_HDMITXOP ———&251 DDI1_TXPO EDP_TXPO 47— D51 EDP_TXPO [23] 9
E [24] INT_HDMITX1N ———Csg | DDI1_TXN1 EDP_TXN1 ["B27 EDP TXP1 EDP_TXN1 [23]
[24] INT_HDMITX1P ———g22 DDII_TXP1 EDP_TXP1 - EDP_TXP1 [23] )
[a) [24] INT_HDMITX2N ——————ag=| DDI1_TXN2 C47_EDP 2
T [24] INT_HDMITX2P A% DI TXP2 EDP_TXN2 [S45 EobTap EDP_TXN2 [23] S
[24] INT_HDMICLK- ———§27 DDIT_TXNG EDP_TXP2 e E05~ EDP_TXP2 [23] o
[24] INT_HDMICLK+ ————— DDI_TXP3 ool P EDP_TXN3 B9 EDP TXP: EDP_TXN3 [23]
[22] CRT_TXNO c51 EDP_TXP3 -~ EDP_TXP3 [23]
. F———¢20 1 DDI2_TXNO
= [22] CRT_TXPO 80| b2 TXPO EDP_AUXN [B oD AUXN EDP_AUXN (23]
1 [22] %RT,TXM g5 | DDI2_TXN1 EDP_AUXP EDP_AUXP [23]
o [22] CRT_TXP1 €49 | gg:gﬁi;‘g £bP RGOMP | D20 EDP_RCOMP R353 24.9F 4 VCCIOA OUT
ITE FAE suggest CAP B50 | - o A43_DP_UTIL R705 *0_4 _PCH_BRIGHT -
should be ot PCH side. A53 | DDI2_TXP2 EDP_DISP_UTIL
B53 | DDI2_TXN3
| PoR-TXPS eDP_RCOMP
R706 L4 I Trace length <100 mils
Trace width = 20 mils
10F 19 Trace spacing = 25 mils
+3V
U3zl HSW_ULT_DDR3L
R316
R635 4
R328
R640 ¥
[23] PCH_BRIGHT Eg:*gf(')?\‘m ?\g EDP_BKLCTL DDPB_CTRLCLK g HDMI_DDCCLK_SW [24] 2322 ,(14
[23] PCH_BLON C6 | EDP_BKLEN  cppgipeanD DDPB_CTRLDATA [ CRT LK HDMI_DDCDATA_SW  [24] R363 K 4
[23] EDP_VDD_E EDP_VDDEN DDPC_CTRLCLK 517 CRT DATA R327 OK 4
DDPC_CTRLDATA - -
PCIPIR
PePinasy 540 PROAGPIO7T7 3V 5
PO PIRQGH PIRQB/GPIO78 T3V DDPB_AUXN %6 CRT AUXN T AUXN (22
PGI_PIRQDF PIRQOIGRIOTS 13 DISPLAY BDPC_AUXN s — = L>O0RT (2]
POL P _ +3V
TPg7 @« TCLPME AD4 ) BvE +3Y._85 DDPC_AUXP [0 CRTAUXP RT_AUXP [22]
TPD_INT# D uz +3v
DGPU_SELECTF LT | SPI0 13y CRT_AUXN R691 *100K_4
[10] BOARD_ID4 BOARD ID4 L3 Gpiosa +3V DDPB_HPD 52 INT_HDMI_HPD  [24] .
[10] BOARD_ID1 28223*}3; H5 | Gpiost +3V DDPC_HPD RT HPD [22] CRT_AUXP R692 100K_4
[10] BOARD_ID2 = Gpioss T3V EDP_HPD EDP_HPD [23]
R686
47K 4
9 OF 19
+3V
«
[20,31] TPD_INT# > 3 ! TPD_INT#_ D
Q23
2N7002K
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Change Data and DQS to interleave.

Haswell ULT (DDR3L) Haswell Processor (DDR3)
uszc MW ur.pome. us7D HSW_ULT DORSL
14 M Dot aes ] SA DQO SA_OLK#O M_A_CLKOF [14)
14] M A D01 Aoz | $A-500 M_A_CLKO [14] 14] M_A_DX LA DA% A1) S8 b0 18_CLKO# [15]
Aoz Akes | SA- A DA SB.!
14] M A Das Akez | SA DG2 M_A CLK1# [14] 14] MA A DOSANSt | S8 bt B CLKO [15]
14] M bas NLA_GLKT [14] 14] N_A DG34 5 baz L8 GLK1# [15]
A-DGs AT A DO35ANZS
14] M_ DQ4 14] M_A_DQ35 i"A-DQ36 Avai | SB_DQ3 I_B_CLK1 [15]
ADGs AH6D o A D03 AVaT
4] M. A_DQ6 AKGT Das MACKED 141 14] M_A_DO% A_DQa7 AU3T | SB.DQ¢ Avdg
13] M D0g ARt o M A GKET (14] 14] M A QS LA DASTAUST] SF bos Avio M5 CKEO [15]
13] M LA DG A ] Shbar 14] M A D 506 S5-GKET [ AT50 M B GKET (151
nk LA basaes | 4007 4 A D Do Auze | 33000 & S
14 9 14] M_A_L 5  DQ8 SB_CKE3
14 ¥. %0 M_A_CS#0 [14] 14] WA A bG8 e
14 L i1 WA CS#1 [14] 14] WA A - DG10 50_0sv0 [-AMa2 M_B_CS#0 [15]
14 H 12 14 VAL A 01 SeCse MBGs#1 [15]
14] A bQ13 P26 [14] M_/ bQ12
14 — oa1a 14] WA A 5 0015 sa_opro [AL2 _MBODTO g 7pp5
12 bats M A RASF [14) 13] A bae
i8] M X i MOAWES (14] 14] M_A D 3 i B RAS# [15]
15] W = 17 M A CAS [14) 15] M50 5  Date M5 WE? (15]
15] M L 16 15] M50 2 ooty M5 CAS [15]
15 o 1o 1A BS#0 [14] 15] M B 5 oot
1) LE 20 MABS# [14] 15] M6 0ot M_B_BS#0 [15]
15 LE 7 MABS# [14] 15] M6 0020 M B BS#1 [15]
15 e ] sapaz MA_A(I50] [14] 15] M6 5 Q21 M B BS#2 [15]
15] 5 Das APs5 | SADQ23 15] M_B_I B _DQ22 M_B_A[15:0] [15]
19 -8 505 Arr A pozs 15 8 o Dot Ay | S8 DAz
oM DoioAMsd | SA-DA25 o M B o 5 D41 ARzE | S8-D02¢
= A 0026 25
el . 5T AKsa | SA! el -2 5 Daiz ARz | SB |
27 X 26
1ol 1. C5 Doz ALss | SA-DAz7 15 Meo 5Dais Arzs | 380026
1o 5 Dats Aes | $A-0028 15] M e 5 Daes Ags | 380027
19 5 Dot Acs | 34002 19] e 5 DaisAves | 380028
H 5 Do ANSe| $A-DA%0 ooroee A 15] M8 Do ags ] 38 002
W A D016 Avso | SA! RS 5 D7 ALz | SB!
A-0032 X ey So-bast concraneL s
‘: A_DQ33 ‘: ,k 8_DQ32
1 A_DQ34 1 _J A DQs0 Avai | SB DQ33
i A 005 A FA8aziawar S5 003
ity A_DAgs e - A D0bZ AVZS | 35
14] M \ D037 14] MAD A DQ53 AUZ3 | 58-DA36
4] D00 14] MAD LA Dos3Auzs | 350057
12 D030 13] A B 00%0
14 Dado M_A_DQS#0 [14] 14] M_A N . DQ39
14) D041 M_ADQS#1 [14] 14] M_A & " DQ40 $B.DQSNO
14 A Dasz MB_0QS#0 [15] 14] MA 2 41 S5-asNt
14 A D043 MB-0QS#1 (19 14] MCA A 2 S5 pasnz
14 A DG4 VA DQS#2 [1a] 14] M AT A 5 Dads S5 basns
14 A DQ45 M A DQS#3 [14] 14] M_A. 4+  DQ4a SB.DQSN4
13] M A DOde M 5_0aS#2 [15] 14] M A D is
14] M "DG47 N M B.DQS#3 [15] 14] M_A D DG4
15] W "Dads 14] M A D A 0047
1) “Dast A Dqgps [-ANsE M B DOSD 178-D6%) (15 15] M6 8 Dot
13 A Dass SA-Dagks [ANSs W6 0%t 160081 18] 15 N6 s Dozt
15] A_DQS53 SA_DQSP4 AWST M_A Das2 M_A_DQS2 15] M B_( ) DQs2
15] SA_DOS! AWS3 M_ADQS3 M_A_DQS3 [14] 15] M_B_| ) X
15] A Baee SA-Daske ALz DQs? MBDOS2 [15] 15] M B 5 -bass
15] M A-Dase SA-Dasey [AL#9 M6 DOS M5-00S3 (1] 15] M50 J 5 -bass
15] M \ D057 s 15] M6 O 5 0056 55.005P7
15] W 005 SwLvREF oA FAPEouwRer CA CPU 15] M50 o 005
15] a7 s | 3 Daso S VAEF DOD ARSI __OLVREFDQ SA M3 15] M 5.0 5 DQs8 AKTB | 50050
15 DGsEAuas | SA 0058 S VREF D00 [ APST Q! VREFDa S M 15] M-6-b 175 D050 ALte | $B-0058
15] M B DG30 AN51 | SA-DQ61 15] M_B_D: B DQe1 AM20 | SB-DQSO
15] M. 1BDQ31 AKs1 | SA-DA62 15] M.B.DS B DQ62 ART8 _Das1
15] M D081 AT sa pass 15 N80 & Daas APTg] S8 DGB2
15] M 18 D083 APT8 | o5 poes
30F19 s0F 19
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H_PECI (500hm)
Route on microstrip only
Spacing >18 mils

Trace Length: 0.4~6.125 iches

H_PWRGOOD (500hm)
Trace Length: 1~11.25 inches

Haswell ULT (SIDEBAND)

HSW_ULT_DDRSL

sz
CPU_PLTRST# (500hm) oRo0 pErEST D6t
% H
Trace Length: 10~17 inches TP106 @+ et ECT— 210 PROC DETECT s
TP9) @< pee —Ngs¥ CATERR
[31] H_PECI PECI XDP_PRDY# [13]
T
H PROCHOT# _ R662 564 H PROCHOT# R K63 oo TaG XDP.TMS_CPU _[13] Trace Length < 8000mils
[1,32,36] H_PROCHOT# > PROCHOT — XDP_TRST# [8,13]
XDP_TDI_CPU  [13]
XDP_TDO_CPU [13]
H PWRGOOD R C61
——————————"" PROCPWRGD .
BPM#O ﬂ%% P mj;ij?wo 3]
BPM#1 Pl XDP_BPM#1  [13]
SM_RCOMP[0:2] Bt [Ho1 XDP BRI, g o, BPM#0:7]
. He2 M3 i
Trace length < 500 mils ol e Trace Length 1~6 inches
i il SM_RCOMP 0 AUG0 BPM#3 K55 M P02 h
Trace width = 12~15 mils SM-RGOMP 1 AVeo | SM_RCOMPO DDRAL BPM#4 igs P eomis > ® TP46 Length match < 300 mils
Trace spacing = 20 mils SM_RGOM AU61 | SM_RCOMP1 BPM#5 a0 FBouse @ TP104
CPU_DRAMRSTZ _Av15 | SM RCOMP2_ BPM#6 I 51 e+ 8 TP100
TOR PG CTAL—AVe:S| SM DRAMAST ~ DSW BPMA7 M7 @ TPa7
S SM_PG_ONTL
20F 19
DRAM COMP XDP PU/PD DDR3L ODT GENERATION +1.35V_SUS
+1.05V_VCCST
R254, 200/F 4 SM_RCOMP 0 +5V.S5  +3VSUS uz
XDP_TDO CPU _ R659 514
5
il R250, 120/F 4 SM_RCOMP 1 " " B vee NG o
Il XDP_TCKO R340 514
XDP_TRSTZ RS578 514 R164 R162 ci52 2 R167. . J'short 4 DDR_PG_CTRL
R260, 100/F 4 SM_RCOMP 2 220K/F 4 C220KIF 4 D.Aurtov_4 A
= o o 4 5
= [35] DDR_VTTT_PG_CTRL < ’ ¥ GND
+1.35V_SUS T4AUP1GOTGW
PU/PD of CPU DRAMRST ©
+1.35V_SUS R8T 66.5/F 4
+VCCIO_OUT 2 Q8 e AANANR2EE [ SM A ODTODIMM  [14]
- 2N7002K  R86 66.5/F 4 —
H_PROCHOT# RE63, ‘62 4 MAODTI_DIMM (14
R551 R84 66.5/F 4
+1.05V_VCCST o - g8 AABBSFEL M B ODTODIMM [15]
R85 66.5/F 4
~>M_B_ODT1_DIMM [15]
REB 824 CPU o DRAM
CPU_DRAMRST# R552, . short 4 [——>DDR3_DRAMAST#  [14,15]
1 Quanta Computer Inc.
H_PWRGOOD_R RE82, 10K 4 Ca88
| 0dwiOvA “<== PROJECT :ZRT/ZRTA
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VDDQ Output Decoupling Recommendations
330uFx2 | 7343 | BOT socket side
22uFx11 | 0805 | 50nTOP, 6 on BOT inside socket cavi
10uFx10 | 0805 | 50nTOP, 50n BOT inside socket cavi
Haswell ULT (POWER)
+135Y_5US
iouey_ros
short 1206 +asv_cPU I
“short_1206 +1.35V_CPU 1.4A us7L HSW LT DoRaL
6 = +VCCIN 32A
. i rom voo
R ke T S S S S
I 11 1 e vee [ S5 o —ems  —cone cos
c190 c187 €226 c220 c188 c191 AJ3T] VDDQ VCC Csp 22063V 8 | 22u6.3V 8 | 22u63V 8 22u's 3v.8 22u/5 3V.8 | 22u63V 8
10w6.3V_6 | 10w6.3V 6 | 10u6.3V 6 [ 10uB3V_6 | 10uB3V_6 | 10wE3) 6 AJ33 | VODQ VeC Gse
— ] e —
ANG3 | VDDQ Ve "Es.
= I Apaa]| VODQ Mcoed -z —
ARag | VDDQ VCC "Fag
. ke we— | L L L Lo L
.C489 c217. c227 c181 C219 Avap | YODQ VeC I"E33 c270
T'Amwzv,nm—fzzmasv,e 2209V 5] 22063V 5] 22063V I avai] Vo0 = — e—fzzweav Efzzwav s—fzzumv stzmv stmav s
—A%0] vooa veoFEr—1 ¢
= .vceN F59 VOO "Eat =
+VGOIN O voo Vo 1
RSV Voo
VCCIN o_RE80 100F 4 = R veelEe l l L L l L
- vee e
R6T6, n Nishort 4 veo sensen g 12
1] Voo sense RoEE| oo sense veo et T onou o SonovaT Gumov.a] saav.s] shsau ] shusovs
300mA ., o e [
300mA iccion our 20 \CCoR U Voo e =
#+VGCIOA_OUT 0550 VCCIOA OUT VEC HE—— ==
RSVD vec [ar——
roi3 = R R S U U
RSVD Voo
A3 K 4
+.05V_veCST H_CPU _SVIDART#  L62{ vierrerer vee c283 €246 €250 C337. €554
VRON CrU_maaa 10 4] mve pwRcD TGP SViDBL e VOAET e ronen ves T Fnava] smunavaT s ETM ovd] o mamare
VCCST_PWRGD B59 | VIDSOUT veo
i1 voost punaD ey Foo| VCOST_PWRGD Voo L
10,36 Ve WED IMVP_PWRGD Coo | VREN Voo
(1036] VR READY voe e
voe [ 52—
25
A I wee— | L L L L1
R3to Cshorta PWR DEBUG R ves Gor cas
(1] PWR_DEBUG (> e HFDERDS Vo€ 9 Tous o] Fau v B oI B] Bous N B E N B 2ousNs
Rz vl vss YoC ost
4108V voCST Tris @ UL E PeVD_TP veo (&4 4
Thia ULT RVSD 71 | Nsg | RSVD. TP VCC G35 =
They & UiTRVSD 72 | et | RSVDTP VCC aar—1
1006 add o ULLASD 21 T8T psvp e voe aei—1
a RSVD VCC a1
ADgY| ASVD VEG (SIS [ VCC Output Decoupling Recommendations
A ] AAVD Voo S [#7ouFxe [ 7343 | TOP socketside
AL RSVD vec EcTm— T 0805 | 4 onTOP, 4 on BOT near socket 6dge|
1006 Del vl BV VoG [FGE——} [Z2ufxii | 0805 | TOP,inside socket caviy
AC22 VOC a3
oy 108y vCoST A52 | yoost Ve6[ P& 3 [T0uFxiT | 0805 | BOT,inside socket cavity
1.05V_VCCST AE2s | VECST ves IR
R345 “short 8 N veest VCC g7
ABS: VoC Mo
ADsT | YOS Ve g1
€235 AG57 | VCC Vee Mv7
Tul10V_6 c24 C VeC "ps7
C28 C VCC 57
&2 veo Vo Hi—1
= +oCIN s e uCa—)

VCCST PWRGD
CRB is via +1.05V PG

+3y_85 28

+1.05V_veCST

Voo NG X

VCCST PWRGD EN

Reserve from EC

{2 — hwee 105 ECF B1)

“2N7002K

R107, "W‘ 4 PCH_PWROK [7,31]
veosT PwaeD EN [ RIGBNAN0 S 5] o Fwhok [an

1A-6 2013/10/21 Del APWORK.

HWPG_1.05V for DDR=1.5V

) CATK 4 2

+1.05V

+av

HWPG_1.08V [31]

R77
“100KF_4

Q9
“MMBT3904.7-F

cn2
*1000p/50V_4

10/30 reserve
DDR=1.5V ,This block POP

+1.05V vecio_out

RS 08

c263
4701076

Layout note: need routing together
and ALERT need between CLK and DATA.

SVID

4G0I0_OUT  +1,05V_vG0ST
Tore S ora
H_CPU_SVIDDAT R650. short 4 VR_SVID_DATA [36]
Place PU resistor
close to CPU +1.05V_VCCST  +VCCIO_OUT
Place PU resistor
Place PU res! Rear e H
it o
H_cPy_svioaRT Rest. s 4 <JVR_sVID_ALERTY (36
H_CPU_SVIDCLK R628, short 4 ~>VR_SVID_CLK [36]

Quanta Computer Inc.
“=== PROJECT :ZRT/ZRTA
Number K
Haswell 4/5 (POWER) S

aie: Wednesday, February 11, 2015 Bhost 5 ol z3




4 1

3 1

Haswell ULT (CFG,RSVD)
uars HSW_ULT DDRSL
[13] CFGO CFGO RSVD_TP :%‘6233
[13] CFG1 CFG1 RSVD_TP
(13] CFG2 CFG2
[13] CFG3 CFG3 63
(813] CFG4 CFG4 RSVD_TP -€gn
[13] CFG5 CFG5 RSVD_TP 3
[13] CFG6 CFG6 RSVD
[13] CFG7 CFG7 1
[13] CFGB CFG8 RASVD_TP ﬁ;
[13] cras CFG9 RSVD_TP
[13] CFG10 CFG10
[ crent GGt Rsvo_Tp
CFG12
113] CFG1a CcFG13 fESEER Rsvp R
[13] CFG14 CFG14 23
[13] CFG15 CFG15 RSVD 3?22
RSVD
113] NOA_STBN.0 NOASTENO ARG | (i PROG_OPI RGOMP | Y15 OPLCOMPT _ Rsss 49.9F 4 W
[13] NOA_STBN 1 NOA STBP 0 AAst | CFG18 V62
[13] NOA STBP_0 NOA STBP 1 U2 | OFG17 RSVD ﬁﬂ
[13] NOA_STBP_1 CFG19 RSVD
‘H RG18, 4990F 4 OFG ROOWP V63 | (oo ooy vs [ F2
vss :
P10 REFPKG OCC & | osvo ) 1
TA-10 20131025 reserve A5 ball to 100K PU 3VPCU. RSVD ﬁo
1A-12 20131028 reserve A5 ball toTP. RSVD RSVD
420 ] RSVD
H1g | RSVD
RSVD
R689 824 D IREF BT2 | BSVD
= 19 OF 19
Processor Strapping
1 0
Creo CFGO R289 “1K 4 |
EAR-STALL/NOT STALL RESET SEQUENCE (DEFAULT) NORMAL OPERATION; NO STALI STALL ‘};

AFTER PCU PLL IS LOCKED

CFG1
PCH/ PCH LESS MODE SELECTION

(DEFAULT) NORMAL OPERATION

PCH-LESS MODE

CFG1

CFG3
PHYSICAL_DEBUG_ENABLED (DFX PRIVACY)

DISABLED
NO PHYSICAL DISPLAY PORT ATTACHED

T0
EMBEDDED DISPLAY PORT

ENABLED

AN EXTERNAL DISPLAY PORT DEVICE IS
CONNECTED

TO THE EMBEDDED DISPLAY PORT

CFG3

R610

CFG 8
ALLOW THE USE OF NOA ON LOCKED UNITS

DISABLED(DEFAULT); IN THIS CASE, NOA

ENABLED; NOA WILL BE AVAILABLE
REGARDLESS OF THE LOCKING OF THE UNIT

CFG10
SAFE MODE BOOT

DURING RESET

GATINE ARE NOT ACTIVATED

WILL BE DISABLED IN LOCKED UNITS AND cFes__ et Ka I
ENABLED IN UN-LOCKED UNITS i
CFG9 NO VR SUPPORTING SVID IS PRESENT. THE cre |
NO SVID PROTOCOL CAPABLE VR VRS SUPPORTING SVID PROTOCOL ARE CHIP WILL NOT GENERATE (OR RESPOND TO b1 4 i
CONNECTED PRESENT SVID ACTIVITY
POWER FEATURES ACTIVATED POWER FEATURES (ESPECIALLY CLOCK . s
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4 | 3 2 1
[31] PCH_SUSACK# LazH HOW_ULT_DDR3L
PCH_SUSPWRACK _R596, *0_4)SUSACK# R SYSTEM POWER MANAGEMENT
SYS_RESETZ
[13] SYS_RESET#
Ccoa7 “1u6.3V_4 :553 SUSACK _ DSWVRMEN :ys? DOWHOR & *0_4] DSWVREN ol
\H—{ — SYS_RESET DPWROK 5 DPWROK *[31]
SYS_PWROK, _R276 short 4 SYS PWROK R __AG2 X DSW WROK | AJ5 PCIE_LAN_WAKE; IPIE. LAN_ WAKE# [25,28]
YRare 0.4, R5a6 04 EC PWROK R___Av7 | SYS PWROK WAKE AN "
EC_PWROK _R282 0.4 ] Ress “0_4 APWROK R AB5 ig‘;‘/—g{’g{fw
POLPLTRSTY __AQ7df p7pst +3V_S5 +3v CIRAUN/GPIORE _ Py St —————————————< SCLKRUN# [2731)
+3V_S5 guS STAT/GPIOBT  Pacs toiisgscic > ® P74
+3V7S5 SUSCLK/GPIOB2 L PCH_SUSCLK 28]
DSW— SLP. S5/GPIOG3 pAPS PCH.SLP S5# PCH_SLP_S5# [13]
{34 RSMRSTA_——> R548 :sh:rl,? POH RSMRSTY _ AWEd| poprsr £ SLP
[31] PCH_SUSPWRACK_R RSB3 X PCH_SUSPWRACK SUSWARN/SUSPWRDN) pioso +t3V_S5 S
511 DNBSWOR R265 “short § CH_PWRBTNY _AL7(| SUSWAR DSW  pgs bAJS Suscr SuscH [1331]
[32] ACPRESENT | > P294.0.short & POH ACPRESENT AJS| ) coppcenmapiosr DSW DSW g5 s3 pAE o SUSBY [13,31]
PCH_BATLOWZ _AN4, DSW DSW AL5_P BCH_SLb A# [13]
1C1-1  2014/02/19 add R692 for SUSPWRACK# to EC. @« PCH SLP_S0# R _AF3] BATLOW/GPIO72 +3V S5 DSW SLP_A_ PAP4 PCH_SLP_SUSF Calp
e PCH_SLP WLANZ AMs| SLP S0 ________  po DS SR SUS DAy 5CH stp LANZ PCH_SLP_SUS#  [31]
P28 @+ = SLP_WLAN/GPIO29 SLP_LAN = »@ TP32
80F 19
Power Sequence (31] APWORK R285 “short 4 APWROK_R
[5:31] PCH_PWROK > RS59 ‘short 4 __EC_PWROK R
EC_ PWROK _ R284 ‘04 SYS PWROK R
R106 Speed up 250ms to boot up R280
RSMRST# | A543 *short 3 DPWROK_R for EC power on 250 ms 10K_4
100K_4
Non Deep Sx
PCH PM PU/PD PLTRST# Buffer Deep Sx Circuit Non Deep Sx
43V +3V
otwiove |,
CLKRUN# R638 +3V_S5 +3VCC_S5
SYS_RESETZ
Gl PLTRSTE [ SPLTRST# [13,16,25,27,28,31] 212 \i= Q1
PCH RSMRST# RS54 10K 4 - ci78 H00K4 | °AC3413
SYS PWROK R277 *0.33u/10V_6
DPWROK_R R227
PCH_SUSCLK 100K_4
= R211
= = ‘0.6
+3V_85
PCH_SUSPWRACK __R590 10K 4 o
GPIOB1 R603 0K 4 SYSPWOK
1c-5 2014/01/16 Change R264 from 10k to 1k +3V_8S5
for wake on lan issue.
+3V_S5 C249 *0.1u/10V_4 Q16
Q 1 I *2N7002
PCH_ACPRESENT - |
PCH_BATLOW#
PCIE_LAN_WAI EC_PWROK
PCH PWRBT#[ | | DSW PU [13] SYS_PWROK —< EC_PWROK [5,31]
+3VPCU | <] IMVP_PWRGD_3V [10]
u17
TC7SHOBFU R297
- 1ok Quanta Computer Inc.
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RTC Clock 32.768KHz (RTC)
caos | |1sam0v 4

Haswell ULT PCH (RTC/HDA/SATA/SPI)
Haswell ULT PCH(LPC,SPI,SMBUS,C-LINK, THERMAL)

e -
o
- izl . -
RTC Circuitry (RTC) et sra mopenne 1o o uro
A M - e e ATA G o7 [ .
o e A Farere 3 o AT (5 HDD  rasan weo oo 43953 SvmeTroT pal s
b L Tore AT sy e e [ e —
o2 St s 130 lerzag Leg ot v s ohechs P S8 B
sra mpenne 12 [ sar o 21 57283) tre s VSR et ey
VooRTo. 20 -] SATA RP1PERPG L2 [ [SATA TP (27 [@12851) LFG_LFRAME 13v-ss P ot —
s ATt perme L5 AT SATaar (o7 ODD l3v g5 V=53 it oaTA [-AT LOA MEDATE
e " STA e L2 Ao lr3Y 85 SEmERTROwATRoT A SUEAL AT 29
Y ATC (02) o e g o, o ooy sou - [3v=22 it s
Trace widih = 20 mils s B N Hpusreecones o) S raremra " e g
| — 1 por A2 o0 501 —HDARSTER SR IO RSTIZS WOLK oo o SATATNZPETNG. ook GO+ 8 e
f2s) po o > Ao o S oso SATA ThaeTPe L1 - e AT TR A—
= oo ] HDA SDIES! RO Sresa o TR CE—
—toason s mpeve 1o Sriics
sar_comn o comn 3|
e o B e e R e e b
U T oo V| D BoS Pt s e A T o h e e
g STA Tranerre Lo e
‘gg ‘SATAOGPIGPIO34 (500 PRSNTE N
e e mm oo X
HDA ) ronaz conee s RsE, 80 1oA STY B oy SATAZGPIGPIOOS [ i DESLE eSLe 000 (1)
e . fiad i =
. N soxson w13 xop_Tns 2 porrmer s saraper o o 2
[26] POH_AZ CODEC_SDOUT < BEIAAAI4  HDASDOR Ty 0P o] R ShTA g |12 SATAIEE BER0  \ S04 0,v1,055 ASATAGPLL SMB
. R ok sci S o) T W s us o
(261 PoH A2 CODEC, BITOLK B0, 2. oA na: PG T00 e 5o R cura ncoue neag. . amce 4 5
ekt sarandiug [GI2 SATASCONP Pt SOIUE Louy oo saTioPLL
e o ARCOUE b —Sataleor e NNlect O3
T e L pouin s e mo A D
4 T Pt g v o SATA ROOMP.
Impedanc: 0 ohm 1414 2013/12/02 change GP1036 to PD.
o - e sox s D10 201371025 rasarve A2 batt o 0. Trace length < 500 mils
26] POH_AZ CODEC_SYNC. TA12 2013/10/25 rosorve AvE ball to TP Trace spacing = 15 = 102 2013/12/04 change GRIOSS/GPIOST b0 FU.
oz amsn e e

PCH SPI ROM(8M+4M) VGAMBCLKC
150hm CS01502JB12

PCHJTAG

JTAG_TCK JTAG_TMS MP remove(intel) 13 850 BN A SSOE .y o e

race Length < 9000mils +3V_PCH_ME v

05y ss s

200 TS pot sel osos 1 Foo ole
ssow ol oo fr o oiue SMBus(PCH) e
seLwe 02 18 3 | e e seLcuk o

e sor s cost —
o ouo I s sue pon oar = K SOATA (131415201
L e
. smeoiax o] T |y
ULT Strapping Table T UK SOLX [13,14,1525]
Pin Name Strap Sampled note PCH_XDP_WLAN/S5 oo DDR_TP/SO
0= Default enable iPD 20K
GPIO81(SPKR) No reboot on TCO Timer PWROK [ ) o BRIANIKE SR s [1026]
xpiration 1 =Disable No-Reboot mode
0= Default can program ME (1PD 20K) - (a1 pom_spLCiK £C POH SPI CLCEC st 54 SMBuUS(EC) s
HDA_SDO Fash Descrptor Secuty PWROK : A0 R A et e e =
Override | el ME Debue Mode 1 =cantt program ME b0 so1 aic o s | smonca
INTVRMEN Integrated 1.05V VRM enable ALWAYS hould be always pull-up +3V_RTCC L= kL NN st e ), I—C“Z{ }i?”‘“—“\‘ [‘;;i .
0= Defguftdisabie (Pl o - eosmsicc nue . s
GPI06E Top-Block Swap override oy s v Bt ks oo s e e
1= Endgle TBS function I porms e s (191 270 e
0= DefaullSP! 11 GPies
GPI086 Boot BIOS Strap Bit
rap Bi 1 re RS s __apoes s e o neos s -
0= Default enabie wio Port spi i0g s lseiHoio o3 we [19:31) 2ND_MEDATA. b
confidentiality(iPD 20K) e \PCHE o B8 TS EC/S5 e PCH/S5
GPIO1S TLS(Transport layer security) | —Default enable with st R e e GPOE o ete cosrr ez se seiwe 02 e s ot st e
confidentiality Firoar iz SRS
CcFaa 0= Enable an external display [31] PCH_SPISO_EC L) —
resen portis connected to the eDP cras T bsrso e uss sois0
OP presence sirap iod 16101 GFo >—EEBE B\ L) Quanta Computer Inc.
7 oswvRen SNPOAMED—FSIAan 10K == PROJECT :ZRT/ZRTA
DSWVREN Deep Sx well on die VA enable. hould be always pull-uj o . 11 sPLosor R‘M Tz | Dot urber o
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Haswell ULT PCH (CLOCK
Haswell ULT PCH (PCIE,USB3.0,USB2.0) ( )
16 2013710721 zoversa B89 1an tor tavouc.
18 30310731 SRR To noaront modh e b 7 o 14-1 2013/10/15 following up acer define and swap USB3 and USB2
S22 port.
— £ osw e
1191 pec mxio rems 10 wsen useeo. )
6] PEG_RXO 10| P Lo DSW {yoooro [AME USBPO [30] MB USB3.0 |
casz || evenzmunov + o ves wn cax Dsw s
1191 pes xi0 oy 4 g peo Tx pens 1o wesont useer o1 e p—
11e1"PEG T0 :‘cw EVG0Z2uTOV s G pEG o _Cez | PENSAD DSW SEN] [ATT Ussi o MBUSB3.0 us
5 .
118 pea e rems 11 wssore
- 1161 PEG AX1 8| PERS T Bav e DB USB2.0
3 csps || _evenzaunor 4 o res Tt oz oo e o PR
8] PEG.TX#1 Goaeanovs o] PETS Lt DSW useana Acfm om— g ) o CLKOUT.FCIE N0 XTAL24 IN [Boe a5 DT —
e P Sjromi ] [Feveozunors Ceeda —ar] PEME LY DswW (SN AT U pBuse20 Teice et e Gl IO RS Loy KA G [ BB AL ol
o 7Y | DSW s i) PCIECLKAQOGPIOTS
1191 pe ez R0 g [ 22 . .
b hee e N i DSW {Sgom: usepa: (28] BT f& cLKOUT_PCIE Nt RS0 1oL ains B382. s \BOIKE & o1 055 AXCK LOPLL
G530 || Evensawiov 4 o peq T2 g2y Daw aura (i poie peons WE] CLKOUTPGEPL a0 DIFFOLK_BIASAEF .
el PEG T gE‘ EVG RO pea Thg oo PEMS 12 ] arrcm— g < A e POIECLKRQ1IGPIOTS
: T ] reme 4 i 3 cos restion o
161 PEG TXe e e free ) Touch screen e e oo Tesnow.cos | S5 TesTiow cas
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19 Pe il ] BN e <> e oop 3| e el R T T CUC PO RET b QUOULECE P2 5y e
110 peaTas coer || evenzmio s g reo i 82 | DSW ooy [2813 useer ) E (26 CL PCIE WLa 228 | o rore o0 cxour wp o |-AMSCUC poi por [N T2 (RN
o Pec -G | evenaany s SRS TS g oW 21 oo WA & poe FLar TR SoT R T A
Ti0) PEG TR0 o L e USp7+ (30} Cardreader | cucece e T e P e | GHOIRE R 43y A < GReiee @1
— e me &1t | ey o - STRoUT TR P o PO xooN 13
. B e reme oo B mon o s 1191 Cux i vanr P P rSE e b
= VR Bl o b P vk - Qoo Sl
z o e 0 L cus (| owwrs  poemo cm g e et oo o a GUOUTEGE Ry
3 e e P o S—Jrsser | [Fotwiovs POIE Tis: B | FENG poe 43V 85 ey | S5 [ L FOIECLKRGAGRIOE2
N o +3VIS5 (gayrer USBI_TXPO 30 i:\g: GLKOUT POIE 1 <
POl - Wi e  pere nron "5 SO PO
Rk o e e e— Fen ] —— et VB usEs.0 I e
s o8] POIE T WiAN <538 || Owtov poit T B0 | UsBsAP2
el e T o S—Jress ] [Fotunovs 2o cramm [bog 13085 spome |53 [ soF1e
L - 8 e e
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ettt usscoMP
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8 renvuszomo 13783 A0 sscowe s, jzzee s |, mpedance =sochm
et s b sore naoe
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B 3V_S5
* s BB +3V_ S5 oomepom pA1s8 0ot Juse ocos 30 MBU3 o
o
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Haswell ULT PCH (GPIO,CPU/MISC,NCTF)
High Low uazy HSW_ULT_DDRAL PCH GPIO PU/PD
GPIO8 Touch panel No touch panel \RQ_SERIRQ
DEVSLPO
BOARD_IDO P1 | EvBUSYIGPaEE _ +3V = | Ds0_THAMTRIP# DEVSLPT
——aPios ——AUz<| BMBUSYIGPIRZ6 THRMTRP Pvs 86 RONE
123 @Pios [ > A DISABLEF—Aii7 | GPIO8 525 +3V S5 +3V ROWNGPIOS2 Pri—po-Gening Sio_poiné 131] SOt
GPIOT5 AD6_| LAN_PHY_ P GIBL/GPIO12 Y_S cPul SERIRQ | "AWT5 OPI COMP2__R647, 29.9F 4]) IRQ_SERIRQ - [27.31] SIO_EXT_SCH#
18) GPIO1S [_>——2FOs v GPIO1s 3 MisC PCH_OPI_RCOMP ~aF55 il
DGPU_PWROK T3 | GPIO16 RSVD 72>+
[18] DGPU_PWROK [ >———555r D5 epo17 13V oo RSVD PI08S
WK_GPIO27 AN5_| GPIO24 1y VS PIO8T
b7 GPio27  DSWT —Gpioss
el e =
PIOS6 +3V S5 I 'V GSPI0_CS/GPIOB3 fss < TP_INT_PCH [23] FIOS0
TP @~4—hiocs arioss 3V 13V Gespo_cLKiGPioss [y ——GPio9z
TP72  @4—(riger GPIOS7 V'gg ¥ V' GSPI0_MISO/GPIOS5 [g —&PI09s
P31 @ PIO59 GPIOS8  Y3y—g e g GSPI0_MOSIGPIO86 g7 < GPIO86 (8] ~—GPI0%4.
P21 @~4—ho GPIOS9 GSPIT_CS/GPIOB7 .
Ploa arioss +3V7S3 ero 43V Gspi_cLkaPioss b 1” Reg0, J0TFCH ODDEN
—FaR GPIO47 Vs V. GSPI1_MISO/GPIOBY g — e
[16] DGPU_HOLD_RST# 8:ﬁ GPIO48 I 1 V. GSPI_MOSIGPIO90 7 PIOB4_
[89] DGPU_PWR_EN barl Gpioss 3V V' UARTO_RXD/GPIO91 [ 15C0. SOA GPIOR
el *3v 13V | UARTO TXDIGPIOS2 [~ 12C0_SCL GPIO5
134] MODPHY_EN < o Hsiopc/apgy §3V sef/3Q UARTO RTSIGRIOSS Doy 0o — o
P apiots  +3V ¥3Y UARTO CTS/GPI094 ~ Pri—i0 PIO6E
GRIOZ5 GPIO14 S5 V" UART1_RXDIGPIOO Go—gig SIO_EXT_SMi# [31] Fios8
TP @4—grioee GPiozs DSW™ 3V UART1 TXD/GPIO1 SIO_EXT_SCI# [31] RB21 100k 3 DGPU PWEEN
TP3Y  @—4—aCr TR Gpioas 3V _S5 +3V UARTI RST/GPIO2 P DGPU_EVENT# [19] 26T SDA GPIOE Rado
[29] ACCEL_INTA < = Gpioas  +3V_S5 +3V UARTI_CTS/GPIOS  DF; GC6_FB_EN [17,19] 201 _SCL_GPIO7
GPIO: AV3 3V 12C0_SDA/GPIO4 [ 12C0_SDA_GPIO4 [29] 01 SCL_GRIOT_
GPIO Aviz| crios  +3V_S3 iy 1260_SCL/GPIOS |g; 12C0_SCLGRIos  [29] R671 “10K'4_GC6 FB EN R667 10K &
7] DEVSLPO DEVALPD Pa GPIO10 +3V_S5 +3v I g 12C1_SDA/GPIOB £ I2C1_SDA GPIOG [[22;] G
<—%0r DEVSLPO/GPIO33 12C1_SCLIGPIO7 _SCL —
Born s Eg SDIO_POWER_EN/GPID(, +3v I 8 SDIO_CLK/GPIOB4 Ef PCH_ODD_EN [27] = 1A-120131015 For GC6 NV DG GC6_FB_EN PD.
DEVSLP1/GPIO38 SDIO_CMDIGPIOE5
SKU_DT N5 | DEVSLP1/GPIOSS Y3V 43y SQIO.CMDIGRISS | by 066 < GPIos6 (8] 1-8 20131022 Change GPIO83/84 GPU GC6 pin
oo sPkR < }—SPKR VP I oipicpioen +3v +3V 5010 D1/GRIOST [y o007 fo, GRIO2(3.
- 13y SDI0.DIIGRIE7 |65 1a-12 20131029 Change GPIO45 to PU S5,
+3v SDIO_D3/GPIOs |2 GPU GC6 2.0 function use duble GPIO58 one is GPI056.
10OF 19 GPI02/3
high UMA Only
GPU power is control by PCH
Board ID RAM ID CPU thermal trip Tow GPIO (Discrete, SG or Optimize) 43V
+1.08V_vCCST EV@100K 4DGPU_PW CTRL# _RG33
+3V| DGPU_PWROK
DGPU_PWROK PD on GPU side +3V.85
R64: SR@10K_4 BOARD _ID0 _R63: DR@10K_4, -
= LAN_DISABLE#
[2] BOARD_IDY <:|—1 Qz2
GS@10K 4 BOARD_ID] R324, NGS@10K FDV301N
BOARD_ID2 G—l
NAC@10K 4 BOARD IDj Re44 AC@10K 4, +1.08V_vCCST
R202
NTPM@10K_4 BOARD_ID3 R684, TPM@10K 1K 4
BOARD_ID4 G—l R281
10K_4 BOARD _ID4 R655, “10K_4 1K 4
THRMTRIP# 1 3
" Q21 WWBTII0ATF > SYS.SHDN# [3337)
+
SKU ID
i RE24, NV@10K 4 SKU D0 Re23 EV@10K 4
Low High u1s +1.05V_VCCST 3y
R331 V@10K 4 SKU D1 R0 EV@10K 4 GPIO25 R278,
n 1 5 R251
BOARD_IDO | single rank SKU Dual rank SKU x—"Ine vee WK_GPIO27 Foss
C255 Z R0t
2 10K_4
BOARD_ID1 Reserved Reserve su_to1| sku_100| voa B/w| setup [536] IMVP_PWRGD [ >— A lo.1u10v_a - 1B-7 20131220 Change +3VPET to +3V_S5
(Default) Signal | Menu non_deep sx -
3 4 IMVP_PWRGD_3V [7] GPIO27 : If ngt used then use
A only o o A | Hidden | UMA boot GND A > 8.2-kQ to 10-kQ pull-down to GND.
BOARD_ID2 —
No I0AC 10AC dGPU Only o 1 GPU Hidden GPU boot = TaRUPIGOTGW
Quanta Computer Inc.
Suitchable 1 o | wimtcru| aceu/sG| A boot =1
BOARD_ID3 | NoTPM ™M pimes === pROJECT : ZRT/ZRTA
Non-Dolly optimize Size | Document Number [Rev
BOARD_ID4 | (Default) Dolly (Muxless) N N UMA | UMA/SG | UMA boot LPT 4/6 (GPIO/MISC) 3A
Date: February 11, 2015 [Sheet 10 of 44
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+3VCC_S5
Haswell ULT PCH (Power)
caa3
T3V 4 TuB.3V_4
v HowuLT ooRL =
1.838A o 1mA
oSV +1.05V_MODPHY T10] VCCHSIO
1.741A ﬁ VCCHSIO #3V_RTC
T t—po| VCCT 05 Veesusa s [AGTo cia cie7 cies
B18 X AE7  SVGCRTCEXT AUMOV 4| 0110V 4| 1ueaV_4
o4 +V1.05S_AUSB3PLL - O——510-| VGCUSBIPLL DCPRTC oV 1oV -
I.m,e av.a +V1.05S_ASATASPLL O————— VCCSATA3PLL —
- cas7 =
= Ed Y8 +V3.3M_PSPI 18mA 0.1u/10V_4
Rsvo. o VeesPl R320 ‘Shot 6 ,ay 55
VCCAPLL +3V_S
VCCAPLL AG14 R318 06
VCCASW T #+3V
VCOASW AGT3 PCH VCC 1 1 21 i
use3 - c258
DCPSUS3 535 Shoi 6 0t 1 oe Iu Turtov_4
AH14 HOA
» o——AH14 | - .
ronw soflSS s BMA L esuse 330X _1.6DX_1.8DX_AUDIO VCCHDA 20638 1oy wons ow
beep s Y = 1. 1L 1
c2a8 g ol DePsus2 core c2s3 cos2 c239
10/63V_4 “ peusovs ), 10/63V_4 | 1u63V_4 100/6.3V_6
- oo VeCsUss 3 =
Non Deep Sx 3 aponPC +PCH VCODSW =
P casa +VCCPDSW veesuss 3 )
1u/6.3V_4 +V3.3S VCCPCORE Vg | VCCDSW3_3 DCPsust
VCC3 3 230
= vees 3 J15 10/63V_4
. 41mA e sewson  VOCTS1_S iy .
e Vocs 8 st +V1.05M_VOCASW
cera +V1.05M_VCC 658mA gy “short 8,1 o5y
22u/6.3V_8 J18
[ rwesu aviass w0k 08 018 vocol s i T
A2 To 7
- +V1.055 AXCK_LCPLLO—20 VGOAGLKPLL VCCSDIo Sty 4 T sabavs
+1.05V ik _ +1.05V_85 & &
W oo || weavs | 105 vecoLk LTie rowER caat
i {1 veceik SUS OSCILLATOR bopsuss |ABE Im/e av.a
WW15 4/10 Intel VCCDSW3 63mA RSVD - 3mA
G3 can't boot issue. m RSVD mA . -
492 +3VCC_S5, VCCSUS3_3 RSO [Roqe A V1.58 VCCATS Ra78 Shot6 o157
+VCCPDSW +PCH_VCCDSW VCCsUs3_3 use2 VCC1.05 ["AGY +V3.38 VCCPTS 379 “Short 6 av
VCC1_05 i i+
0.47u25V_6 cor2
130F 19 T06.3V_4
+V335 VCCSDIO 17mA R364 “Shot 6,5y
PCH VCCHSIO Power 105V DOPSUSE s L
- C266
Tue3V_4
o
TuB.3V_4
4V1.055 VOCUSBOORE Reo1 ‘shot 8 o oey
c231
06.3V_4
1A-12013/10/11 del LDO change to MOS.
VCCAPLL power 4105V +V1.055_AXCK DCB
+1.05V +V1.055_APLLOPI

catn catg co73
47u/6.3V_8 47u/6.3V_8 1u/6.3V_4

ca03 coo3 cos2 = =
*47u/6.3V_8 *47u/6.3V_8 1u6.3V_4

+1.05V +V1.05S_AXCK_LCPLL

PCH HDA Power 31mA

+1.05V_MODPHY +V1.05S AUSBAPLL  +1.05V_MODPHY +V1.055_ASATASPLL

TomA 11mA
L26 \2.2uH/120mA 6 m c292 c297 —C288
4VS5  +V33DX_1.5DX_1.8DX AUDIO A8 I I P
R222 ,  ‘Shor 6

oo osez - - osi0 o2
47063V 8 47063V 8 10/6.3V_4 a7uav 8 47V 8 1u/6.3V_4 T
C199 c
= = L = _ T s Quanta Computer Inc.
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Haswell ULT (GND)
USZN  HSW_ULT DDRaL Uazo MW ULT DDRSL UazP  HSW_ULT DDRAL usTR HSW_ULT DDRaL
H17
A1 AJ35 AP2; vss
a1a] VSS VSS FaTae a vss vSS FAves D3 vSs vss B2
A1g] VSS VSS a1 vss vss 35| Fe— 2
EH M AJ4T A 76 35 | VS8 VSS T2 RSVD
¥3 VSS AJag A vss VSS [“awzs 1 a7 VsS vsSs 551 msvo 5
I~ Az | VSS VSS [asss vss VSS Cawss ] I oas | VSS VSS Mjes 1 A2 Rsvp RSVD (10
A2 AJAT SS "AWs5 ] I Dboo | VSS VSS [ AU
$— s VSS VSS AT vss vsS [AWa—¢  $—po] vss vss el Avag | RSVD Reve
0] VSS VSS 2% VsS VSS Faw. Vvss Vvss iy | ASVD
At vss vsS a4 vss vss vss vss RSVD o
Rag ] VSS VSS aes vss VSS [anas vsS RSV QM1
A50] VSS VsS Faie— vss vsS Az vss ves F: Asvb 27
t—ase | VS VSS AR vss VSS FAWiT vss vss Haz | hoVD VD 1
a1 Fajps 1 T vss vss vsS vss J
t—anss | VSS VSS [akos 9 ARTS | VSS vsS Fawer—4 vss vss RSVD RovD [ Wi
o] VS8 VSS ks 7 vss VSS [“awsg 1 50| VSS vss Rsvo RV
AB20 [aksz ] ARz VSS FAweo ]} Ds1|VSS vss
t—Abog VSS VSS At —ARaT | VSS VSS [ayii 1 — vss 22—
A ves [ AR35 | V99 VSS ["avie D54 | VSS VSS 'na 180812
ACGT AR | VSS avig I Dss | VSS VSS psg——1
AD2T] VSS VSS g Rz | VSS VSS Favzs—1 D% 1 iss vss [oog
vss vss vss Fave: 1 =l £
AD3 A AR49 VSS "Avzq D59 | VSS VSS "R10
63| VSS vss 5| VSS VSS “ayzs—1 gz VSS VSS (~rmp—Y
—AE1o] VSS VSS g AR5 ] VSS VSS Favso—1 S VSS g —1
t—AEs | VSS vss —aTis] VSS VSS [“ayzs 1 B
AE5S A AT13 S [AY33 vss VSS Ty
I—Aess | V99 ves [ AT35 | VS8 VSS ["Ava vss VSS 758
i 4 —atar ] VSS FavsT—1 vss VSS (01
7 Vss VSS 3 —aTa0 | VSS vsS FAver— vss vss F7a—
77 vss VSS 3 ATaz ] VSS VSS (~aver—1 vss VSS g
5 VSS vss ATaa] VSS VSS “aysg—1 vss vss !
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H : | il Lli L
1 voo_sevse < go | ¢ ST - P,
£% uH_ DCR= 0.66mOh
(12] vss sense <} ) ] ors 51624 P2 o vew |4 cs swe o 2 mohm
’_{ ‘ i csese 600 pao 2 3
ensen i caoem 7| s §
Parallel 0 | otusov.s soor  Pa ® i )
1 - st624 csee poras w5 5 FIS
Close to the PR195 28@0.22w/25V_6 28@CSDI7374CQM! 8 g; 4
— St A Aa 11 b vin g g g
S1624 P for thermal pad g g g
H] =8 &
51624 CSN2 51624 CSP2 8 ;
o ||
Tidksv 4 -
ro2 < pron N
steze osre H £
H 8
it i
s28@ CloseTothe Glose with
VR side. phase1 inductor
BW-U 15W (1 phase) BW-U 28W (1 phase) BW-U 28W 2 phase
lcc TDG PL2 : 14A lcc TDC PL2 : 19A Location | value Location value
lec Max : 32A lcc Max - 40A PL8 CV+24POMZO00 | PRSS CS35622FB10
OCP : 37A OCP : 47A PR71 Cs21822FB14 | PR101 €s22372FB11
Fsw : 1.2MHz Fsw : 800KHz PRS2 CS41502FB18 | PR102 CS31002FB26
VCORE L/L : VCORE L/L : PR70 CS22672FB12 | PR200 CS42942FB13
R_DC_LL : - 2.0mV/A R_DC_LL : - 2.0mV/A pc142 CH4152K9B02 PLY 0.24uH_7X7X4
PR84 + PR93  *22.6K/F_4
R_AC_LL : - 7.0mV/A R_AC_LL : - 7.0mV/A PR92 * PR95  *0_4 Quanta Computer Inc.
Block 1. Stuff PC143 + PC145%0.1u/25V_4 L—
~— : ZRT/ZRTA
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' sy
™ v
. 1.5Volt +/- 5%
P11 PC110 PC108 TDC : 0.64A s
“short_3720 10063V_6 0.1u2sV_6 X
P ressustemten PEAK: 0.85A ehon o720
PRIBT 16 o on Width : 40mil
T00KF-4 1 11 PLS
VIN PH 1uH_7X7X3 “
2 VIN PH 12
[81] HWPG_15V 14| bwvreo 00T |13 PRIBO. . “Short ¢
MANON 15 pei02
EN VSNS 0.1u/50V_6 PR183
PRIY 7 3 100KF_4
“short_4 cowe GND PC111 PC107 PC105
mex oot 01U10V_4 | 10u63V_6 | 10uE3V_6
Tooosoy. ¢ ss 55555 aom0

PRIB2
121KF_4

PCi1s | PC2s
*100p/50V_4 [1500p/50V_4

Thermal protection

PD7
DAZIT0100L
Need fine tune

for thermal protect point
Note placement position

TEMP=85C

Pa41
03409

11/4 Change to 1.47K/F PR1SE [
200KFF_4 T 0.1u/50V_6
PRIBS
10KIF_4 34 2460v | 3

Pas2
PUBA 2N7002K
ASIOIMTR-EN

PC96
0.1u550V_6

PRIBA
200KF_4

PUGB
ASIOIMTREN

For EC control thermal protection (output 3.3V)

VFB=0.8V

PRIBA
113KF_4

V0=0.8* (R1+R2) /R2

N sy
P12 P Pr2s P14
i 28 i
MAINON ON_G MAIND ’ > mAND [3334]
P14 l
pat me L2 2 2
151351 MANON B aaEy 0 -
Pas Pazs Pars pazs “2200p50V_4
27002 2N70026 2N70026 2N70026

SYS_SHON#  [10.33]
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+VIN_GPU_CORE

i PR e g | =8 o8 )
3Y_MAN PWGD 1656R-VREF. T 2% 25 N
T 4 pc22 2F 13 g
E [ Everunov ] H g
PCOg  "0.01URSY.4 g pc20 o g @ g
i E) ol = EV@0.22u25V_6 = o
EV@100KF-4 PR172 Fe 1658R-BOOT1
i apy cone R g soom o6 | e
ocsics a UGATE 2 1658R-UGATE1 EV@AONB414AL
“490KIF_4 R
3V MAIN PWGD___PR4D “short 4 1658REN 3 L TXTX3 Ci
shor z DCR=1.1m ohm
(1839 3V N
LaaTey |12 tesenLGaTE! 1656R.PHASE1 U_CORE
DaPU PsI pA3s short 4 1658R.PSI
19] DGPU_PSI > Psi
el EV@UP1658RQKF i l
PWM-VID PR3 “short 4 1658R-VID. 5 15 1658R-BOOT2 N
18] PWM-VID > vio B00T2 [——10%8RE00T2 1656R-LGATE «
14 1656R-UGATER 93
I 1|2 165RVREE 6 [ UGATE2 It 52
Ir i v W RE oaSEs |16 1658R-PHASE? Pads P25 £3
EV@AONGTS? EV@1000p/50V_6 s
y ) &
sesorAEFADIG | [ Lonrep |17 1658RLGATER PTe  Eveioks g
=
+aveoy R1 REFIN sho
0 pras B paoop [-12—1estnre £as) ot Gpy_pwA_GD [17]
EV@ZOKF_4 £  coup |2 msmooue,
i 2 8 & reamn [ o%
e - o8
s J € g R
Evaloroopsov 4 o g el ¢ 88 N N
£ g u & H z
g g 58 28 =8 28
g = E £5 H 58 52
i E (32 @ g g g s
s ueates .| llg¥ H G
©3 5% sg 1658R-PHASER DOR=1.1m ohm U_CORE
BIKF4 88 < Es Es
. . : PRS1
PWM-SVID : Config B AR
Check PWM-SVID by SKU 1658R.LGATER < T
X3
(! - ” ' v [
9F) roiz EV@AoNeTs2 EV@1000p50V_6 s
_ “2N7002K 8
= @
Standby Pots N
Function *1unov_4
N16S-GT (23W)
ohor 4 +VGPU_CORE
[16] vGa vocsense <} Countinue current:26A
[16] VGA vsssENSE<_} Peak current:51A
PSS shor4 oCP:A
e FSW:300KHz
L/L=0mV/A
Parallel
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[16,17,18] +1.05V_GFX
70atan 1oy o gz
[16,18,19,31] +3V_GFX
VIN @ 5V +1.05V_S5
PR75 PR189 PRE5 e
EvaiM 4 Eva22 8 EVeiM 4
i
. dGPU D1 4 ‘ ';1} PQS52
o o T | evembviszsq
PR72 ol +1.05V_GFX
2 2 .
[18.38] Evem 4 PC34 +1.08V_GFX TDC : 1.57A
PQs1 PQ17 *2.2n/50V_4 T PEAK:2.1A
Pa1e EV@2N7002K EV@2N7002K ot - ;
PC128 PR193 EV@PDTC1p3TT - - Wldth N 80mll
“10/10V_4 I EV@100K 4 1 T T 1
VIN @ 5V +3VPCU
PR45 PR57 PR179 ®
EV@1M_4 EV@22_8 EV@1M_4
dGPUD 2 (|
o o |
PQ14
PR46 - EV@AO3404 +3v—G FX
nd_oePu_PWR EN [> eveimal 2 2 G101 e TDC : 0.05A
Pa1s “2.20/50V_4 PEAK : 0.06A
PQ13 EV@2N7002K EV@2N7002K 1 . i
EV@PDTC1HSTT ~ ~ Width : 20mil
. . VIN
' # J
PC3s PCag 45
I EV@1uw10v 4 - EV@2200p/50y_§ EV@10u25V_8
EV@‘OOK/F 4 ~ L = =
= i
PQ53
§ 1.5GFX_DRVH 4 Jh} EV@AON7410 1.5V_GFX
HWPG_1.5VGFX 1 9 PR76 PC36 +
18] HWPG_1.5VGFX <} 5 PGOOD DRVH “Short 6 EV@0.1u/50)_6 r—\
15GFX_EN 10 15GFX VBST | PL10
59 “Short_4 , EN vest . f l l J EV@2.20H_7X7X3
[~ ~__LBGFX TRIP PU3 1.5GFX_SW.
V@lg0.6KF_4 TRIP Ev@TPsstans“(‘fﬁ
51 ot DRVL 1.5GFX DRVL
. w®
1u/1ov 4 2] o GND PREO +1.5V_GFX
2 o oo o
58585 ¢ ! EV@11.5Kf_4 1.5 Volt +/- 5%
= = 2 q o o % - , TDC : 3.06A
OoCP=8A ‘5GFX FB I EV@0.1u/60 @330ur2v_7343 glé’gK .Si'osA
L ripple current evenonyrse ™|~ 680p/50V_6 PRE2 Y .
19-1.5)*1.5/(2.2u*290k*19) I > EV@10K/F. Width : 140mil
.165A
Vtrip=8-(2.165/2)*14.5mohm L L
=100.3mV = =
R1limit=100.3mV/10uA*8=80.2Kohm
VFB=0.704V
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VGA power

dGPU_PWR_EN

up sequence

MOSFET

+3V_GFX

GPU | 3V_MAIN_EN

VGA Reset

MOSFET

[>f| +3v_maIN

3V_MAIN_PWGD

VGA_VID

VIN

3V_MAIN_PWGI

PLTRSTH#

PEX_RST timing

1/0 3.3V

BEX_RST

-

K-

Trise >= lus

K—

Tfail <=500n5

PWM

[F1.05v_s5

3V_MAIN_PWGD

MOSFET

Power States

PWM

[>f| +1.35v_cFx

HWPG_1.5VGFX . DGPU_PWROK
= EOSPBT =

Thermal Follow Chart

39

POWER PLANE VOLTAGE | DESCRIPTION non ACTIVE IN
VIN +10V~+19V_ | MAIN POWER ALWAYS ALWAYS
+3V_RTC +3V~+33V | RTC POWER ALWAYS ALWAYS
+3VPCU +33V EC POWER ALWAYS ALWAYS
+5VPCU +5V USB CHARGE POWER ALWAYS ALWAYS
+15V +15V CHARGE PUMP POWER ALWAYS ALWAYS
+3V_S5 +33V LAN/BT POWER §5.0N S0-85 (C:ISLFJ‘ E PWR H’PROS:,?_L T oY SHON %\\I(/ss gw R
+5V_S5 +5V USB POWER S5.0N S0-85
HSW ULT
+5V +5V HDD/SPK/HDMI POWER MAINON so
43V +33V PCH/GPU/Peripheral component POWER MAINON S0
+1.35VSUS +1.35V CPU/SODIMM/MD POWER SUSON s0-53
+DDR_VTT_RUN +0.675V. SODIMM/MD Termination POWER MAINON S0 lsw-gus
Lopvee +33V LCD POWER LVDS_VDDEN | S0
+1.5V +1.5V MINI CARD/NEW CARD POWER MAINON S0
+1.05V +1.05V PCH CORE VCCST POWER MAINON so AN PWM CPU FAN
+VCCIN variation CPU CORE POWER VRON S0 EC -
+3V_GFX variation External GPU POWER DGPU_PWR_EN S0
+1.05V_GFX +33V External GPU POWER SVMAINEN | S0 é O
+VGPU_CORE +1.35V External GPU POWER 3V_MAINEN | SO 3 5 2 é
+1.35V_GFX +1.05V External GPU POWER FBVDDQ_EN | S0 < & gl @ orionz w encors
GPIO12_ACIN dGPU
T, oo T R RSP EcPOver Bemperature protect

Quanta Computer Inc.
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5 4 L 3 2 1

Battery Mode & () 0 O 40
T I ©
%j, VIN BAT-V
| 3V/5V (o) N
®+5vpcu +5v_85 @ - VR depend on A measure +3.3V_DSW
ST . 15V result to implement EN CHARGER
= z
+3VPCU S5 PWR +3V_S5 & m > @ for B test
ﬂl S5_ON J NBSWON: @DSWJJN +3VPCU or +3.3V_DSW
[ T
@vm L B I +3vce_s5
6 Delay DSW power well 10ms DSW PWR =
T DPWROK DPWROK
1.35V_sus 13 RSMRST# SUs PR +1.05v
+1. B
DDR VDDQ | *L.2%% B—
® DDR_VTTREF @SB*ACDC acermsenr o0 TR +3V_S5
- EC )DNBSWON# .
T PWRBTN#
HWPG SUSC# 16 SPI PWR
+DDR_VTT_RUN e SLP_S4# +V1.05DX_MODPHY
= 2 sLe_s3# HSIO PWR 4—‘7
HHPG VDDR PCH_SUSACK# SUSACK +1.05V
PG - P PCHﬁSUSPWARNO SUSWRAN O —
2 4 PCH_SLP_SUS# SLP_SUS# +1.05V
H
DDR_PG_CTRL APWROK CORE PWR 4—‘;
L ¥
R 6 :D EC_PWROK PCH_PWROK
P - PCH_CLK SDIO PWR 4—‘7
* 35) 4 — +3V_S5
+0.75V_ON =z o } PLTRST#
- - s} 2} PLTRST#
o 5! N SYS_PWROK HDA PWR
Q 3 IMVP_PWRGD [SYS_PHROK
3
@ +3VPCU . HWPG_VDDR 5 . e
S -
4
HWPG_1.05V & @ EC_PWROK
8.5 30a)E b N
1.5v *
VR . . HWPG_1.5V E
HWFG 1.5v =)
z PG &
& +VCCIN
MAINON( > CORE PWR 4—‘7
% +1.35V_suUS
] CPU ]’
a VDDQ PWR
RUN PWR 1059 o +1.05V_vCCST
. +1.05V_vcesT [PROCPWRGD
+5VPCU +5V VCCST PWR
- MOS1 0 o a
0 ohm 3 5]
+3VPCU +3V g 2
Q
C_| Mos2 & 10 omn ¢ o 8 &
@ +1.05V_s5 +1.05V E g 8 :‘ o
— MOS3 — o = o g B
o
@ @ HWPG_1.05V J—
VIN
MAINON =l =]
L e T ) o| E| 2|5 E
+VCCIN @ EC_PWROK | VCCST_PWRGD_EN E © S & 2!
VIN IMVP I— 3‘ 21 ™ E
T ©) VR 5 5| ¢
SYS_PWROK
+1.05V_S5 - s al "
+1.05V_S5 S ~Z
— s
VR IMVP_PWRGD HWPG71.05V7EC# @ @
= PG 4‘> == ]
z PG &
&
SVID ﬂ: VRON_CPU HWPG+1ms
S5_ON Q -
37 VRON 32b
PCH MAINON
CPU C\ Quanta Computer Inc.
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+3V_S5
2.2K 2.2K 4.7K 4.7K
+3.3V_RUN
AP2 SMB_PCH_CLK CLK_SCLK
2N7002DW [ )
AH1 SMB_PCH_DAT ‘ Level shift CLK_SDATA ‘ P P ‘ WLAN
\ XDP
Brodwell
+3V_S5
2.2K 2.2K
AN1 SMB_MEO_CLK
AK1 SMB_MEO_DAT
+3V_S5
*2.2K *2.2K
+3V_S5
AU3 SMB_ME1_CLK [ 2N7002DW
AH3 SMB_ME1_DAT ‘ fLevel shift
+3V_S5 3V3MISC
.7K 4.7K 4.7K 4.7K
+3V_GFX
116 2ND_MBDATA IN7002DW
115 2ND_MBCLK ‘ ® Level shift ‘ dGPU
+3VPCU
100
10K 10K Battery
110 MBCLK 100
111 MBDATA ‘ ‘ ‘ Charger
SIO +G_SEN_PW
*4.7K *4.7K
94 G_MBCLK
95 G_MBDATA ‘ *Accelerometer Senso4
1
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[P Fdetult
I g Freserve

~| wovisazsa

HWPG_VDDR

SUSON

IS5 EN
DDR_VTTT_PG_CTRL

IS3EN

PWRGD
f—————>+1.35V_SUS
S5_Voul
+1.35V_SUS | —————>DDR_VTTREF
TPS51216

vin S3vot — “S4DDR VTT_RUN

@ MAINON
- +0.75V_ON

VIN

+5V_S5
SYS_HWPG 5D
3v_LDO PWRGD
- %mvpcu—‘ Movis2eq 45V
) $5_Voul
3v/5V MAND
TPS51225
3v_LDO
O -
vin 3 Vo ———————>43VPC| A03404 +3V_S5
VIN
5D
| acauns +3V
MAIND
ST sowos +3V_GFX
dGPU_PWR_EN
HWPG_1.05V/
T sowo +1.05V
PWRGD
MAIND
VIN o +1OSVSS el > .405v S5
N
@ S5.0N \‘ MDV1528Q +1.05V_GFX

EC_FB_CLAMP

VIN

VGPU_PWRGD : :

PWRGD

up1642

EN

@ 3V_MAIN_PWGD f \

\in VGPU Core ,,———>+VGPU_CORE

HWPG_1.5VGFX : :

PWRGD
+1.35V_GFX
TPS51211
En

VIN

Vin

Vout

FBVDDQ_EN

IMVP_PWRGD
PWRGD
VIN bin  CPUVCCIN [ ————>+VCCIN
TPS51622
e
VRON_CPU
VRON
HWPG_1.5V
PWRGD
+3VPCU +1.5V
" rpssaats Vout———————>41.5V
e

@ MAINON f \

45

f—————>+1.35V_GFX
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Model Version CHANGE LIST

7Q0 1A-1 1 | 2013/10/15 change pin define and add pwm IC.(page31)
2 | 2013/10/15 Change VGA ITE solution to NXP.(page 23)
3| 2013/10/15 power board CN change to 6pin.(Page 23)
4| 2013/10/15 U5017.12 change 27M crystal to VGA IC.(Page 23)
5 | 2013/10/15 US017.14 add power rail +3V_RTC(page23)
6 | 2013/10/15 strap0 R672 DG 50k PU.(Page 19)
7 | 2013/10/15 Change AND gat to Q63 D-MOS.(Page 19)
8 | 2013/10/15 change pin define and add pwm IC U17.(Page 46)
9 | 2013/10/15 for GC6 stuff R228\R1013\R226\R1012.un-stuff Q24\Q26\R227\R1011. (Page19)
10 | 20131015 For GC6 NV DG GC6_FB_EN PD.(Page10)
11| 2013/10/15 following up acer define and swap USB3 and USB2 port.(Page9)
12| 2013/10/15 swap CAP C8579/C8580 to Vrefo and resistor R5214/R5215 to Line in.(Page30)
13| 2013/10/15 U27.30/U27.31 del fan Pwm signal.(Page32)
14 | 20131015 change LVDS\USBIRJ45\F AN\TPD\USB DB CN\DC-IN CN\Power Button\Cardreader\KB BLK CN\Power board, footprint.

A2 1| 2013/10/16 JDIMS Swap M_B_DQS2/M_B_DQS3 and swap M_B_DQS#2/M_B_DQS#3.(page15)
) 2| 2013/10/16 JDIM6 Chage net name M_B_DQS#{7:0] to M_A_DQS#[7:0].(page14)
3 | 2013/10/16 Add RTC charge circuit.(page8)
4 | 2013/10/16 BT11 Chage +3V_RTC_0 to VCCTC_2.(page8)
5 | 2013/10/15 change power rail from +3V_RTC_0 to VCCRTC_2.(page23)
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