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Board ID Resistor USB3 DESTINATION USB 2.0 DESTINATION DDI DESTINATION
X00 240K 1 DP MUX-1 1 CAMERA 1 DP HUB
Xo1 130K 2 DP MUX-2 2 TYPEC Port4(DB) 2 Alpine Ridge
X02 62K 3 None 3 TYPEC Port1(MB) 3 Alpine Ridge
A0O 4.3K 4 Debug 4 TYPEC Port2(MB)
5 None 5 None
6 None 6 BT
7 None
PCI EXPRESS DESTINATION uUsB3 DESTINATION 8 Debug
Lane 1 WLAN 7 None 9 None
Lane 2 None 8 None 10 Finger Print
Lane 3 None 9 None 1 TYPEC Port3(DB)
Lane 4 None 10 None 12 None
Lane 5 CARD READER
Lane 6 None CLKOUT_PCIE | DESTINATION CLKOUT_PCIE| DESTINATION
Lane 7 None 0 NGFF-2 SSD 10 None
Lane 8 None SATA DESTINATION 1 None 1 None
Lane 9 Alpine Ridge 0A N/A 2 None 12 None
Lane 10 Alpine Ridge 1A N/A 3 WLAN 13 None
Lane 11 Alpine Ridge N/A N/A 4 None 14 None
Lane 12 Alpine Ridge N/A N/A 5 None 15 None
Lane 13 SSD 0B SSD 6 Thunderbolt Voltage Rails
Power Plane Descript i on S0 SOix S3 54/s5| DS3
Lane 14 SSD 1B None 7 DGPU +RTCVCC RTC power ON | oN [oON ON | ON
+CHG_VIN_20V Adapter power supply N/A N/A | N/A N/A | N/A
Lane 15 SSD 2 None 8 CARD READER +3V_LDOP #CHG_VIN_20V to +3V_LDOP power rail for suspend power | ON ON ON ON ON
+VBATT BATT power supply N/A N/A | N/A N/A | N/A
Lane 16 SSD 3 None 9 None B+ AC or BATT power rail for power circuit N/A N/A | N/A N/A | N/A
+3VALW/+3VD System +3VALW always on power rail ON ON ON ON* | ON
+5VALW/+5VD System +5VALW power rail ON ON ON ON* | ON
+1VALW System +1.0V power rail ON ON ON ON* | OFF
+1V_MPHY_MPHYPLL +1.0V power for PCH MODPHY rails ION/OFF ON/OFF| ON/OFF ON/OFH OFF
+1.8VALW System +1.8V power rail ON ON ON ON* | OFF
. +3V_PCH_DSW +3VALW power for PCH DSW rails ON ON ON ON* | ON
Symbol Note : +3V_PCH +3VALW power for PCH suspend rails ON | ON | ON ON* | OFF
+1.2V_DDR DDR4 +1.2V power rail ON ON ON OFF ON
%7 : means Digital Ground —— :means Analog-Ground +2.5V_MEM DDR4 +2.5V power rail ON ON | ON OFF | ON
+0.6VS DDR +0.6VS power rail for DDR terminator ON OFF | OFF OFF | OFF
+3VS System +3VS power rail ON ON OFF OFF | OFF
+5VS System +5VS power rail ON ON OFF OFF | OFF
+VCCIO +0.95VS 10 power rail ON OFF | OFF OFF | OFF
+VCCSA System Agent power rail ON OFF | OFF OFF | OFF
+VCC_CORE Core voltage for CPU ON OFF | OFF OFF | OFF
+VCCGT Sliced graphics power rail ON OFF | OFF OFF | OFF
+VDD_33 1/0 power for 3.3V pins, such as GPIOs and AUX ON OFF | OFF OFF | OFF
+VDD_18 1.8V supply for TMDP, PLL, PCIE, HBM2PHY, XTAL, ON etc.] ON OFF | OFF OFF | OFF
+VDD08 Digital power supply for PLL, PCle and Display PHYs ON OFF | OFF OFF | OFF
+VPP_25 Charge pump voltage for HBM2 ON OFF | OFF OFF | OFF
+VDDCI Supply voltage for /0 logic ON OFF | OFF OFF | OFF
+VGA_CORE dGPU supply voltage for Graphics Core ON OFF | OFF OFF | OFF
+VDD12 dGPU supply voltage for HBM?2 interface ON OFF | OFF OFF | OFF
Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF
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‘[ PRIMARY CMC CONN '
CMC@ 5 xDP sPI H 5
RCo K 0201.5% K XDPSPLSI 47 xop_ooKs i dGPU Pin Straps
[
] Table 1-57. dGPU Pin Straps-
+VCCSTG
signal Name? Descriptions plepu | Recommended settingst |
flace to CPU side fe Determine whether or not the card will be recognized asthe | - X ]
! o 1 systemn's VGA controller (via the SUBCLASS field in the PCI = u’;‘(u‘netg\'j“ U ragIstor
nn =
GPIO[29)° configuration space).+ (tnternal | only for designs where
) . 0: VGA Controller capacity enabled.« Sl AT dGHY ook Aot GG Ly
Place to PCH side RCI3_ 1 QUQQ 2 510201 5%  SOC XDP TDI SOC_XDP_TDI 12,8  oe_tot T EH EV(Ich :'\ z‘nt edrecugn)\za as the system's VoA displays (headless)
" controller (for headless designs).<
me UL st e S90S socoeTus rae e m I Install pull-up resistor to
BC16 1 GMQR 2 510201 5% SOC XDP TDO i 50G xpp 70O 12,48  XDP-TOO ! e 1 ZC‘ Expr:ss transﬁ?ﬂ Vpp zawhenfull swingis [
St G e 0 used. DNI for half swing
GPIO[20} m ; | (ntemal | usage, ,
1T de Simbhesis Snchied s pull-down)<| Pull down resistor to GND
is optional and should DNI
H for headless designs>
o S Tnstall pull-up resistor to
Wmmﬁ Vpp azonlyif desi
o o 0: The transmitter full-swing is enabled 0 A as Prie Falf swings
TS TSI S erTRteT Unternal | b1 down resistor to GND
pull-downHl i5 optional and shoild DNI
o ¥0P_tCKO ] for half swinge
biace to cpu side RO35 1 QUQR 2 510201 5% CPUXDPTCKO yy oo oo K07 :
it [ [ Desian dependent.«’
| X0l I o
L o001 L Provide a pull-down
Place to BCH side resistor option to GND on
H "Gpm[lg] « If BIOS_ROM_EN = 1, then ROM_CONFIG[2:0] defines 101 the PCB for GPIO_13.
H apIo[12] the ROM type. See ROM Configurations TBD for details.(| (internal e e
< H GPIO[11] + If BIOS_ROM_EN = 0,thenROM_CONFIG[2:0] defines the| || pull-up/ option to Vpp 22 0n the
primary memory aperture size« r £
H PCB for GPIO_12.+
=i - - - - - - - - - - - - - - - - - -tmcmem Priicie 3 pull ey
resistor option to GND on
: Reserve SPI ROM only for Pre EVT,EVT. the PCB for GPIO_11.¢
dGPU Pin Straps DVT1 remove DGPU ROM.
VD33 . " Enable external BIOS ROM device.- & Connect to Chip Select of [,
Q SPI ROM FOR GPU ( 2MBit ) I 0 (X01) | 0 Disable sxteral BI0S RoM devics. | || e e o
a series 23Q resistor.-
2 5.1K 0201 U GPIoo N uciw N 4| 1t Enable external BIOS ROM device.+ (Internal
1K_0201 U 8 ROM_SO DBGDATAQ G4 R2__GPU_GPIOO GPIO[22] ROMCS#+ li-up)e || Provide a pull-down
> 5.1K 0201 U 9_ROM_ST DBGDATAT e | DBGDATA(0] GPIO[0] 53 +VDD_33 +VDD_33 'GPY - pull-up)
> 51K 0201 UGPIOTS T DBGDATAZ —Gb5 | DBGDATAN] GPIOI1] "N GPU_GPIO2 Note: When an externale resistor option to GND on
> 5.1K 0201 U GPIOZ0 DBGDATAT G | poadATAll GPiOi2) BIOS ROM device is used, GPIO[22] ROMCS#  also connects to the PCB.e
SR L QRCLLeIkN S e ws BHS71 1 @ ~ 2 0 04027% the ROM device's chip select (active low).«
51K —DBGDATAE——F5 1 DBGDATA[A] GPIO[5] / REG_HOT_AC_BATT égg AC_PRESENT_DGFX
51K 0201 1% U GPIOZ0 — DBGDATA[E] ut U 0 8 ROM SO 4+VDD_33_GPU 5 HSYNC 1: Pull up resistorto Vpp_za (Inte Provide a pull-up resistor
— DBGDATA7. GPIOISL ROMSO Wi GPU! S FOM ST VSYNCe 0: Pull down resistor to GND+ option to Vpp 3300
DBGDATA7) GPIO[S]/ ROMSI GPIo—13. RO 4 pull- duwn)u 5
DBGDATAfE] GPIO[10]/ ROMSCK 2 —apF-OPO0-FOM SCK Pl forjeachipay
DBGDATAS] 0111 j4—GPUGPTO12 IS -
2-| DBGDATA[10] GPIO[12] [ R T 13 FH R 22 @
DBGDATA[11] GPIO[13] Ice ‘es: ‘Qé
DBGDATA[12] S S8 83 83 :
-~ DBGDATA[13] 10115) [-ag—SPU-GPIO1S = c 2 Table 1-57. dGPU Pin Straps«
2 £+ DBGDATA[14] GPIO[16] 8P_I Sty P2 £ Y R ucs @ g
— DBGDATA[!S] GPIO[17]_THERMAL_INT [— GPU_SPI Cs/R N R 8 M 2 e dGPU., = 1,
— Lo P1 st vee 3 Signal Names Descriptions Defaulte | Recommended settings’<
— L5| GENERICA GPIO[19] CTF K D> GPU_GPIO_19.CTF 8 —GPUSPIWP N 5 DO(O1) HoLD«(m) 5 PO SPTCTK AT
T 7| GENERICE P5_ GPU GPIO20 - a| Whs02) 5 PU_SPI_MOST_RY o
= “DBGDATA? Mg| GENERICC GPIO[20] [ GND, oiioo) 5 Determine the maximum number of digital display audio [ -
— | GENERICD PIOfz2] oy [¥8_GPU_GPIO 22 ROWCS N thigmal g0 i endpoints that will be presented to the OS and user. This [ L
— jlﬁe 1o stAG TCK - S 250208 S0NOORE_WSONE .4 should be set to the maximum number of digital display audio [+
NOTE:  Recommend ROM size 2 Mbit for poweron actviies TaeTe &Pl sve |-He svizfve /e PoooWH e
us HE viz svo/ 64 [ outputs that can be enabled simultaneously in the product, [
ROM_CONFIG[2:0] = 101 for all supported SPI ROM vendors. U JTAG_TDO GPIO_SVD [gg——— sviz_s' 6 > F S e
e T Vg, Griosvt B svpsv e [ snobaganmon i g maasieoosmani-izc wson ror %00 | i which is limited by the GPU itself, the number and type of [ g
JTAG_TRST# apioes) Foo |3 ¥ cennectors on the board (DP/HDMI), and the number of sinks [+ L.
u N LFDO I"jys_GPU_GPIO20 R8s 9 k-
= U GFIO 5_ROM_SO Né: DMINUS GPIO[29)] [y GPU_GPI0~2-RONCS N 1 8 GPUSPLCS AN 111 Tor- seich Db Gonnecior (e P MSTdinkipolicy| BTt yided 1: Pull up 5.1kQ resistorto
— o oS DPLUS GPioja0] [ 3 driver). Unused endpaints should be disabled. .
2 ¢ DBGDATA[2] 0. Vppio_18/¥opan_18.
U GPIOT Ta2 GPU_GPIO 10 ROM_SCK 3 e GPU_SPT_CIK m TTIT Mo usable endpornts
> T_GPIOT RHS49 1 2 0 0402 5% GPU_TEMPIN_RET T41 | TEMPIN(O] I GPIO_9_ROM_ 4 DBEGDATA[1] (Internal | 0: Pull down 5.1kQ resistor
e & v ¢ TNCPN TEMPINRETURN DEGDATA[D) RERT 13 G T oull-down)e| to GND .
¢ U T ) 33_0804_8P4R_5%
= TR @ ore 101: Two usable endpaints both for each pine
100: Three usable endpoints
011: Four usable endpoints
& VibEO 010: Five usable endpoints,
oM for pported ROM vendors follow Mowz2 001: Six usable endpaints
WAT DOES NOT HAVE ROM FOR VIDEO BIOS (ROMLESS) 000: All endpoints are usablee
s o1
[ Provides an option to specify certain board-levelspecificstothe |0 o
SORS NOR HAVE. ROM FOR VIDEC " 000 VBIOS ordriver. lo
1f 5 board needs certain customized parameters ta pass over to 1: Pull up resistor to
DEGDATA[S] vBIOS/driver during boot up, they can use these three balls to 0. VDDIO_18/VDDAN_18.,
ROMLess DBGDATA[[“]P generate a data pattern for AMD to react. Have footprints of., (Internal || O: Pull down resistor te
. i BEGRARAL) pull-ups to Vop_1a/Vppan_iaon the balls if this usage is U_dowald] GND..
GPIO_[22], 0: Disable external BIOS ROM device. required. Footprints of pull-downs te GND are optienal since both for each pine
GPIO_[13:12:11], 001: 256MB AP Size for ROMless GPU defaults these balls to GND if without pull-ups. Can be left
NC if the feature is not needed.<
External VGAROM [ Provide a strap option to change the SMBUS slave address of [ Design dependent Provide
GPIO_[22], 1: Enable external BIOS ROM device. | 01 the GPU. [ a pull-up resistor option to
GPIO_[13:12:11], 101: External ROM Table 1-45. dGPU Serial Flash Interface~ . 00: 0xd go. | Yoo e
DBGDATA[7] e A fiidemal | ™ the PCB for each pin.
f DEGDATA[S] e Sty the PCB the
Macronix MX25L512 512 kbit K . E Buffer | Link | - . pull-down)«| Strap on the
=l .
asL100 o Signal Names Description pirs [ Bt | Typesd S e et (EoE s
asia0ee 2 not cause address conflict
%m %00 [ PD-reset. Serial-ROM input to ROM, or GPIO if ROM is not used. Alsopin | m m 1, A on the platform.<
T X01(ROM reserve) [ 1 Stfﬁi at power up., — e [ [ [ Ext. PU [ [ Pull-up resistor to Vpp_33is |
1X25L5121E 512 kbit 11 I IT CLK:TEQ”SDID":;' ma"fgimi”t o8 ‘I‘“; 'sdena. i i s | o I 1 PCle Gen3is supported I optional and should DN far
MX25L1021E 1 Mbit nstall a pull-up 5. resistor to only for designs that suppor o fe
oot v GPIO[8] ROMSO# clkreae DO:3ZRELY d EE) i TBD< | SEF ) PCle Gend is not supporteds 2 S(E;Ggs m:mo :iot support
e Gen3 speed.,
Mx25VB035F & Mbit 0: The CLKREQ# power management capsbility is disabled ., GRIO[ZIe il | O
oo oo dGPU default. Pull-down 5.1 ka2 resistor to GND is optional and should DRI pull-up)e Eiieantdon
- for designs that support CLKREQ#.& Fe=ISORin S
_ that do not suppart Gen3
010 0201 10vek? || A cHize a PD-reset. Serial-ROM input to ROM, or GPIO if ROM is not used. Alsopin |- [ - Serial- |, speed.e
< DIs@ RH530 Gl strap at power up., |+ |+ | input ] Reservede
) ; Must defaultto 0 f
@ 1K_0201_5% 1: Pull up 5.1 k@ resistorto Vpp_33., [to ROM: runsduc:f: il
JDGPU o z o o o 0. P -
JDGPUT_ GPIO[9]_ROMSI p Eh § i o TBDY | SE
| A o Have a footprint of pull up resistor to ¥pg_33. DNI for normal operation GPIO[15]@ (tnternal || Provide a pull-up resistor
2 GPU JTAG TOK GHU_JTAG_TESTEN 12 0: Pull down 5.1 kQ resistor to GND.. pull-down)4| optien to Vpp 33,
j T AGATH GPU default. Pull-down resistor to GND is optionale on the PCB for each pine
RHS31
nle 8 PU_JTAG TOO 1o/ GPIO[10]_ROMSCKe | PD-reset. Serial ROM clock to ROM, or GPIO if ROM is not used.e 00 | TBD@ | sE| Send, Note: 1) Ta change the straps from the default values, use pull-up or pull-down resistors of 5.1K Q (5%) on the PCB<|
R o [ BIOS-ROM chip select for an external serial- ROM device, Used to enablethe |, Li Li o)
9 2 abu urac ThsT ROM for ROM read and program operations , Ext. PU
10 GPIO[22]_ROMCS#+ | 0 oo ico om is not used. . oo | TBDe | sEE
#ES SOZTETOT-Por_1GP Also used as pin strap at power up.< Security Classification | Compal Secret Data Compal Electronics, Inc.
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1.8V_ DGPU /3.3V_DGPU Load Switch " L .
Figure 42-17.KBL G dGFX Module Timing Diagram for Power ON Sequence

A0Z1331 -
e EC will make GPU_FPWR_EN high to
HBVALW ﬁ;’:,fgf“ mohm +VDD_18  +VDD_18 turn on GPU rail starting with 3.3V
C93 DIs@
1U_0402_6.3V6K-D ut4
2 |11 T Ll e vourt H4 A931 @, 2 00603 5% jl GPU PWR EN
oee f  — vours F—T Dse
20 DGPU_PWR_EN DGPU_PWR_EN . 2, W1 3] ont o |12 0971 anoo—r:u& o, 0.1U_0402_10V7K
RB751SA‘OTI‘G‘ s‘onsza L3VALWO 4 vams anp -1 ose +VDD_33(U14) VDD_33 1
RS840 4 _DIS - S {one crz [0 — Hmzuo—[n&juvw.,vun,aa +VDD_33 jee
100K 0402 5% + 6 e vourz -2 DIs@ ‘___I
c1o1 DIS( 7 8
ose ! 4028 308D VN2 vouT2 o5 1 50 0608 5% | +VDD_18(U14) voo_1s 1.5m5
0.1U_0402_10V7K 1 GPap Dise
2 :%Z'”LDFN*”P o 0100402 10v7K When VDD _18 is more than 1.05V level shifter output goes high.
@ VDD18_PWR_OK(UCY, VDD_18 PWR_OK It s apen drain output pulled to +V3.3_DGFX
DGFX_MSTBY EN J Drives VDD_0PS
dGPU_VPP 2.5V Load Switch VDD_1PS_PWR_OK will drive VDID_0PS B Ecable
En ,as DGEX_MSTDBY_EN will be ﬂ:m
o Dis@  +5VD driven high by default fram EC
+ Ca024 ¥ ']
o 100201 53V ) s DIs +VPP_25
3 * 1 1 08_VR_EN(UZ22)
}—b W NG 3_VR_| P
”;‘gg T q—{ *—{ Ne Vo Yoo ofd
54 | i i g
SR VDD18_PWR OK 5%, 6 @ c
22 VEN  POK Fa o 2.5V of VPP (HBM_EN) will be turned on
g > 1 pap §«§ ‘g§§ +VPP_25(U15) VPP (HBM_EN} (itch has option ta set ramp up slew rate
271 | csser-z5ADIRETU DN e 2
2 = E] GPU_CTF_INVERT
F GFU_PXEN_INVERT
B} o3 3
ol A 2® 229 os ‘%cn VPP is more than 1.5V level shifter
8 4 2% @ vooc! autput goes high. This turns on VDDCI rail
+VDD_33  RHg14 B 8 I Rdown
Q 1 @ GPU_GPIO_19 CTF# N o +VDD_33 * h
) VDD_33 R1320 | When VPP is more than 1.5V level shifter autput
ToK0201.5% B Y éok,ozm;.‘% > VPP25.PG 376364 ¥DDC goes high. This turns on SVI2 rails (VDDC, VDD12)
o pis@
aa o | When VPP is more than 1.5V level shifter output
§ wpDi2 goes high. This turns on SVI2 rails (VDDC, VDD12)
7| GPU_GPIO_19_CTF} a g,
- - g 1]
22 3 z
{ 8 2 GPU_PX_EN N
k] 8 ! = ‘2 Reference 571726_KBL_G_MOW._WW12_2017.pdf
s 2% a
GPU
b e
kS « KBL G GPU Module Timing Diagram Update:
+VDD_33 The following requirements should be met with regards to power-supply sequencing to
+VDD_18 2 avoid damaging the GPU:
800 - & . . .
2 100K 0402 5% 252 e 1. All GPU supplies except for VDD_33, must fully reach to their nominal values
ucs g" SR within 20ms from start of ramp up sequence. The maximum slew rate on all
x—ne ER R rails is 50 mV/ps.
2
A
; 3 ono Y 2. It is recommended VDD_33 ramps up first.
— /_TSSOPS
p 0.01UD402_16V7 SA00007WEO! 3. VDD_18 must reach its steady state at least 10us before other rails VDD_0PS,
voote pwn o [ iz ABnZ som sl o veey VDD_0P9, VDD12, VDDC, VDDCI, VPP start to ramp up.
+VDD_33
+VDD_33 :
CH239: I §)7
0.1U_0402_10V7K
of vz @ ‘gi ose POWER UP / POWER DOWN SEQUENCE
VDD18_PWR_OK e § N\ N LS 2N 1y oo vREn V09 VREN 63
U |4 RHS75_1 2 1Kos2 5% | 08 VREN RB75154011G_SOD523-2
oorupwnen L 2, o o) ~RA o8 WLEN /62 POWER UP POWER DOWN
s
) ovio @ [} ' [ I |
Mcanci%%DFmG,scm—s GPU_GPIO 19 CTF# 1 q‘ 2 4 VoD 33 [y ™ J N
- I
RB751S40T1G_SOD5232 (3.3v) |/ 1 | 1 (Y
') I 1 [ BN
Dis@ et i i | ——
veru Pwa N /1 2 I T T i
— vDD_18 ' . i |
RE731540TTG_SQD5232 (1.8v) ) sious) | : \_|
g X T [Pa— | i T
1 I I I 1
vDD_08 ! fi : X o
DGPU_PWR EN = 1 .8v) | TR Ay I \ |
/ | W
GPU PX EN = 0 1 i ; . !
GPU_GPIO 19 CTF = 1 GPUPXEN = 1 DGPU_PWR_EN = 0 GPU_GPIO 19 CTF = 0 vbDC ! e !
osvr1.15v) | ! 1 !
= - VDDCI(0.9V) | o 1\ |
CTF=1 PX_EN=1 GPU_PWR_EN | GPU_PWR_EN s Pl P\
= = = ' [ [ ]
(BACO) =0 =1, PX_EN =0, e i — !
CTE= | (I AN 1
(HG ) 0 avnaw 1 ‘A IN i
o T
GPU ON) =t /" fr—i>100ms : .
L <20ms ! <20ms
DC I _—t
VD I i I N\
“ \
vDDCI PCIE_VGA_RST ; i '\
\
vDD12
VPP
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Reference RVP:571538_KBL_G_RVP_DDR4_Sch_RevOp71.pdf

o 3 GPI05 Behavior with/AC State Change PROCHOT# and GPIO6 Behavior with AC State Change
- AC_PRESENT DGFX
- . No AC <PminAC AC > PminAC
RHB03 to GPU GPIO_5_REG_HOT_ AC_BATT
AND gate 100K_0402_ 5% £ © —5_REG_HOT_AC adapter adapter adapter adapter Using AC ACadapter Al adanter
8 present inserted removed inserted adapter removed inserted
PROCHOT_XOR OUT_FET 2 DPTF continues to monitor battery
I charge and updates CPU & GPU
g g v ot i e
= 3 2
H B battey charge and ACPresent sl
From EC &5 g updates CPU & GPU £C detects AC ol i EC detect
A 28 Tevel:
e gz oomel s 4158 i e preencs, e v M
3  AC_PRESENT GPU DYEHEML T AR 2 00402 5% 3 adapteris > Pmin d rh
3 ACPresent e AcProchot =0
8 tigh
a EC determines
+VDD_33
: - Ty prochot (£C) o
m—] e PowiAC o different for different HW
y logic implementations
AH583
4.7K_0402_5% to GPU GPIO_5_REG_HOT_AC_BATT MinAC (EC)
+3VALW CPU, GPU
%) AC_PRESENT.DGFX 7 operating st DC
ois@ ) g (battery) level OT# to CPU
100K 0405 5% © & - CPYGRU.
0402 ¢ N GPIOS operating at AC PI06 to GPU
| 29 {adapter) level L
AC_PRESENT_INV 2 2>
3
e
g S
H g
From EC (ACAV_IN) 2.2 z;
8020 &
g8-2
LR
6 ACPRESENTR 2 <
«'g S
8
S
&
kS
An input which allows the system to request a fast power reduction by setting GPIO_5_REG HOT AC_BATT to low (OV). Hardware Power Source Protection Dlagram

The resulting state transition may disturb the display momentarily.
o| This pin can be used for
1

when AC power supply is suddenly removed. In this usage,
the GPU will first be forced to the lowest DPM level of AC state then moved to hattexy state Or
2-Other critical graphics/platform event that requires immediate power reduction on

For example, voltage regulator overheating and over power/current on the platform
In this usage, the GPU will be forced to the lowest DPM level of AC state until the event disappears after
which normal DPM switching will be re-enabled.

If both protection methods are required on the same platform, use GPIO_5 for battery protection and GPIO_6 for the other protection event.

L
+VCCSTG
+VDD_33
bis@ |
RH635
2.2K_0201_5% 7| oise
RH634
o 4.7K_0402 5%
of o to GPU GPIO_6_REG_HOTB

H_PROCHOT# RH%% é 2 00201 5% 3 . GPIO_6_REG_HOTB 7
Qcs

LMBT3904WT1G SC70-3

Used as alternate input for VR _HOT if GPIO[S] is used for AC/DC switch protection
Implement footprint for pull up 10KQ resistor to VDD_33

Other
> HPROHO 1288815457 devices

SBVALW

H_PROCHOT N R
SIVALW

RH589 1 . 2 0 0402 59
— 2 m—

+3V_PCH_DSW

Dis@
RHB05
100K_0402_5%

RH606
10K_0402_5%

9698108 £-MQTBASINWG

c
8oo & mse2 H_PROCHOT_N_FET 2
288 < 10K 0s02.5%
From CHARGER o on K
2 2
163651 ACAVIN 3y ACALIN 2 b & g
.36 Ny PROGHOT XOR OUT_2 gg-g eBED
3%  PROCHOT GPUY >4 PROCHOT FET INV § gs 6 C h areer Communication
o Dis@ 30
From EC 74A0P1GBEGW_SOTa53-1 P
SH0000ASR00 8
g
cyfrcer 5
i
J
Table 4 Function table (11
input [Gutput
A 5 v
L L L
C H H
H [ H
H H C
{11 H = HIGH voliage level - —
ow voliage lovel. Security Classification | Compal Secret Data
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ucic

A pec Rxpre  PEG TxPIEl [HaFe
'AD7] PEG_RXN[S]  PEG_TXNI8] [Ars
AD| PEGROXPISl  PECTXPIS [-pFs
AE12 | PEG_RXNS]  PEG_TXNI9] Fans
AE1| PEG RXP[10]  PEG Cretol Fare
‘AEg| PEG_RXN[10]  PEG_TXN[10] [~ayy
AES| PEG RXPI11]  PEG TXPI11] [aip
AG107] PEG_RXN11]  PEG_TXN[11] [Faje
AG11] PEG RXPIi2]  PEG TXP(12] Faje
ar| PEG_RXNI12]  PEG TXNI12] [AJ
AGE | PEG_RXP[13]  PEG TXP[13] a3
AH12] PEG_RXN[13] ~ PEG TXN[13] A5
Alit177] PEG_RXP[14]  PEG_TXP[14] [FALa
L PEG RXN[14]  PEG_TXN[14] [ £
wecio e PEG RXPI1S)  PEG TXPI1S] [ALs
1 PEG RXN[15] PEG_TXN[15] [
RH35 1 2 24.9 0402 1% PEG RCOMP AC4 PEG_RCOMP
19 DMIGRX_PTX_PO AL owi_Rxp(o] OMI_TXP(0] [HAES OMI CTX PRX PO 19
19 DMI_CRX_PTX_NO DMIRXN[0] DMITTXN[O] DMI_CTX_PRX N0 19
19 DMI CRX PTX Pt AKT owi_pxe1) oM_TxP[1] A8 DMI CTX PRX P11
19 DMI_CRX_PTX_Nt 5 DMIRXN[1] DMITTXN[1] 6 DMI_CTX_PRX N1 19
19 DMI_CRX_PTX P2 g::ﬂf DMI_RXP[2] DM TXP[2] mg gg DMI_CTX_PRX P2 19
19 DMI_CRX_PTX N2 DMI_RXN[2] DMI_TXN[2] DMICTX PRX N2 19
19 DMLCRIPT PO A8 fom e o Txe) 45 om_ODCPRX P31
19 DMI_CRX_PTX_N3 DMIRXN[3] DMI_TXN(3] DMI_CTX_PRX N3 19
@ o ar
ucip
@ cru DRI PO £45 | boir o) eop Txpio) S P TR0 2
o 43 CPUDPI_NO E46 1 D011 Txnjo] EDP TXN(0] |257 EDPLTXNO 29
° 43 CPU_DP1_P1 Hag | DDIT_TXP1] EDP_TXP[1] [p3g. EDP TXP1 29
4 33 czu g;‘ V;‘; Gaa | DDI1_TXN[1] EDP_TXN[1] 35 Eg; ;igz‘ 229
& i Sruoeie G| oD EDp T |23 Ebemai 20
i3 CPUDPITPS Hez | okl Eor D) | B2 EDPTXP3 29
CPU_DP1_N Ha3 o el [CEsT EDP_TXN3 2
pH 3 DDITTXN[3] EDP_TXNG] SN2
4 CPUDPI_AUXP 34| oon puxp eop_auxp 53¢ EOPAUKP 20
L 4 cruDPITAUXN DDIT-AUXN EDPAUXN EDPLAUXN 29
42
— 30  CPU_DP2 PO DDI2_TXP[0] S %
Fr 52 DS X0 cop oise umy | O EOPDISP UTIL RHse 1@ 2 0 oeor &% M PN PCH Do
ol Bz
EDP_COMP. %
30  CPUDP2 P2 S boi2TxPL2] pisp_RcoMP |24 pe e L
% CruDRaNe 841 DDI2_TXN[Z] _cou?
% gruprzrfe Gaz| DDI2 TXPL3] A5 oo hesce \iatnozo miis pcidg-zsmil,
o 3 / DP2 N3 DDI2 TXN[3] i Longtn
3
Z ©  cpu DR AuXp £35 { boiz auxe
2 30  CPU_DP2_AUXN DDI2_AUXN
> C40.
g %0 Chubhoto LT et
- 30 CPU_DP3_P1 E39 )

30
30

30 CPU_DP3_NI
30 CPU DP3 P2
30 CPU_DP3 N2
PU_DP3_P3

30  CPU_DP3 N3
CPU_DP3_AUXP
CPU_DP3_AUXN

K e—

DDI TXP(1]
D% boimxy
£39| DDI3 TXPi2]
DDI3_TXN[2]

DDI3_TXP[3]
E40 | poi3 TXN[3]

PROC_AUDIO_CLK

DDI3_AUXP
DDI3_AUXN

PROC_AUDIO_SDI
PROC_AUDIO_SRO

4oF20

H39 3
39
K38+

RH38
* Close to CPU

220G 002 5%

AUD_AZA_CPU_SCLK
'AUD_AZA_CPU_SDO
AUD_AZA CPU_SDIR 18

18
18
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Non-Interleave for DDR4

2324
2324
2324

R’
DDR_A DQS[O 7

[D 63]
S#(0..7]

=

=

+1.2V_DDR
RC32
470_040276%

il
0_0402.
N

2

18 DDR_DRAMRST# QDR_DRAVRST# R
CC139

0:U_0201_10V6K

@

PLACE NEAR TO SoC

UC1A
DRT(1L] 7 LE3-GORATNILT
— 5F8-{ boro_payo)/ DDRO_DAY0] DDRO_CKN[0] / DDRO_GKN[0] g:%:;gigg DDR A CLK#O 2324
", BE| DDR0_DQ(1] / DDRO_DAY1] DDRO_CKP[0] / DDRO_GKP(0] [-Bas————————————5 DDR_ACLKO 2324
Dits | DDR0_DQ[2] / DDRO_DQ[2] DDRO_CKP[1]/ DDRO_CKPI1] R
BF3| DDRO_DQ[3] / DDRO_DQ[3] DDRO_CKN[1] / DDRO_GKN[1] [Ryg
5G6 | DDRO_DQ[4]/ DDRO_DQ4] (C / DDRO_CKP[2
g | DDR0_DQ[5] / DDRO_DA[s] NG / DDRO_CKNI2] [gys
DE4-| DDR0_DQ(6] / DDRO_DAE] (C 1 DDRO_CKP[3]
BG2 | DDRO_DQ[7]/ DDRO_DQ[7] NG / DDR0_GKN[3]
BD+| DDRO_DQ[g]/ DDR0_DQ[E] a1
0—pB4 | PDRO_DQ[9]/ DDRO_DQS] DDRO_CKE[0]/ DDRO_CKE[0] [ gz —— > DDRACKE0 2324
A DTT D5 | DDRO_DQ[10]/DDR0_DQ[10 DDRO_CKE]1]/ DDRO_CKEI1] [
¥ Bes| DDRO_DQ[11]/ DDRO_DQ[1 1 DDRO_CKEI2] / DDRO_CKE[2] [¢
T—Dc4| DDRO_DQ[12]/ DDR0_DQ[12 DDRO_CKE[3]/ DDRO_CKE[3]
7D DDRO_DQ[13]/ DDR0_DQ[13) BLs
5 DBz | PDRO_DQ[14]/ DDRO_DQ[14] DDRO_CS#{0]/ DDRO_CS#(0] [grig—— > DDRACS#0 2324
37w | DDR0_DQ[15]/DDR0_DQ[15 DDRO_CS{]/DDRO_CS#l1]
S3—W2 | DpRO_DQ[16]/ DDRO_DQ[32] RO_CS#(2] ﬁf
— DDRO D7 /gggo,gg{sa NG DbRo-cors |28
0_DQ[18] / DDR0_DQ[34) R A ODT
e DDR0_DQY19]/ DDRO_DQI35 DDR0_0DT(0}/ DDRo_0DT(0] [HBe3—LDRAGDT0 s ppg A opTo 2024
A D37 —cwa | DDRO_DQ[20] / DDR0_DQ[36 NG/ DDRO_ODT(1] [~gwy
- S+ DDRO_DQ[21]/ DDRO_DQI7 NC/ DDRO_ODT[2] %‘A
55— vz | DDRO DOlzz /gggo,gg{se NG/ DDR0_ODT[3]
540 CT2 | DDRO_DQ(23]/ DDRO_DQ39) Le3 / ooRa R
T—CS72-| DDRO_DQ[24] / DDRO_DAI40) DoRo_caB /0BRD earo) BT PRR-A-PAY DDR A BAO 2324
Fa~| DDRO_DQ[25]/ DDRO_DQ[41 DDRO_CAB[6] / DDRO_BA(1] -G —BDR A BGT ¢ DDRABAI 2324
P5| DDRO_DQ[26] / DDRO_DQ[42] DDR0_GAA[5) / DDR0_BG{0] [~ ——————————55 DDRABGO 2324
7o DDR0_DQY27] / DDRO_DQJ43] B
74| DDRO_DQ[28] / DDRO_DQ[44] DDRO_CAB[3)/ DDR0_MA[16] [pra—DDRATATE 20 DDRAMAIS 2324
P1| DDRO_DQ29] / DDRO_DQ[45] DDRO_GAB[2]/ DDRO_MA[14] AT DDR A MAl4 2324
¥ 52| DDR0_DQ30] / DDRO_DQ4¢] DDRO_GAB[1]/ DDRO_MA15] |- ———————————35 DDRAMAIS 2324
5| DDR0_DQ31) / DDRO_DQ[47]
H:| DDR0_DQ[32]/ DDR1_DQ[0] DDRO_CAB[9] / DDRO_MA[0) DDRAMAD 2324
H4—| DDR0_DQ33] / DDR1_DQY1] DDRO_CAB[8] / DDRO_MA[1 DDR A MAT 2324
H5| DDR0_DQ[34]/ DDR1_DQ[2] DDRO_CABS]/ DDRO WALz DDR A MA2 2324
BGs | DDRO_DQ[35]/ DDR1_DQ[3] A3 DDR A MA3 2324
B3| DDRO_DQ[36] / DDR1_DQ[4] /DDRn HAla DDR A MA® 2324
Baz | DDRO_DQ37] / DDR1_DAIS] DDRO_CAA[0] / DDRO_MAS) DDRAMAS 2324
BG4—| DDRO_DQ[38] / DDR1_DQ[6] DDRO_CAA[2] / DDRO_MAG DDR A MAG 2324
B2 DDRO_DQ[39]/ DDR1_DAI7] DDRO_CAA[4] / DDRO_MA7 DDR A MA7 2324
BE2 | DDRO_DG[40] / DDR1_DQ8] DDRO_CAA(3] / DDRO_MA[8 DDR A MA8 2324
T Bes| DDRO_DQ[41]/ DDR1_DQ[9] DDRO_CAA[1] / DDRO_MA[g DDR A MAS 2324
T—hc: | DDRO_DQ[42]/ DDR1 _DQY10) DDRO_GAB[7]/ DDRO_MA[10) DDR A MAID 2324
BE4| DDRO_DQ[43] / DDR1_DQ[1 1 DDRO_CAAT)/ DDRO_MAITY DR A MAT1 2324
T—pe1 | DDRO_DQ[44]/ DDR1_DQ[12 AAS] / DDRO_MA[12 DDR A MA12 2324
T—BG4 | DDRO_DQ[45]/ DDR1DQ[13 nonu CAB[B]/DDRU MA[!:! DDR A MA3 2324
BCs| DDR0_DQ[46] / DDR1_DQ[14 'AA[9] / DDRO_BGI1 DDR A BGI 2324
37— Ave"| DDR0_DQ[47]/ DDR1_DQ[15 DBR0-GAALS/ DORO AGH DDR A ACT# 2324
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DDR4 COMPENSATION Resistors

RC20 BOM cbntrol for DDPE /SDPE_P46

SM_RCOMPOL RC20 1 @ A 2 121 0402 1%

RC26 1

SM_RCOMP1 2121 0402 1%

SM_RCOMP2 _RC14 1 2 100 0402 1%

CAD Note: ~
Trace width=12~15 mil, Spacmg*ZO mils
Max trace length= 500 mil

+0.6V_B_VREFDQ

0+0.6V_A_VREFDQ
o 1748 PAD-D @

Table 4-9. KBL-G DDR4 1Rx16 Memory Down Routing Guideline (Sheet 3 of 3)
” 2 Target Impedance | wip Trace Spacing (mils) | Max (mils) Length
] e | | 3 -

«| 8 gl e & z -
signal g & 3|22 g 23 7 5 25| £
oroup | & 5 [ 2| 9| 8E| |23 E| | g|aE 2| B |2 5| &5 2

3 g5 |8 s | 22| §%| 8| §|8% S| % |% e |=
aE| 2 6|28 £| |2
g &
Notes:

2
3
4

Avoid any parallel routing between two adjacent layers. When parallel routing can not be avoided in the CPU Break Out, it

recommended to offset the signals from two adjacent layers so no direct overlap occurs. If needed, the total parallel routing

length in the CPU Break Out, which includes both overlapped and offset parallel routing, must be 300 mils or less.

Signals while routed on inner PCB layers must be ground referenced with solid ground floods on both sides.

Use individual termination resistors (R1) for each signal. Don't use Rpacks

For Option #1 (Single Rank) configuration there are only 8 DRAM Devices connected to each CMD Group Signal and only 1

DRAM Device connected to each Strobe/Data Group Signal. For these designs DRAM Devices [15:8] and their corresponding

BI1 routing segments need to be removed for each CMD Group Signal and the second DRAM Device and corresponding B

routing segment needs to be removed for each Strobe/Data Group Signal.

The Strobe and Data Group Signals within the same byte must always route together on the same layers for their entire

route

DQ Bit Swapping is allowed within the same byte, and Byte Swapping is allowed within the same channel

Clock {CLK and CLK#) and Strobe (DQS and DQS#) differential signal swapping within a pair is not allowed

Capacitor C1 s a defensive design and should be NO STUFF by defaul

DQ and DQS signals must route at the same layer and have same width

g%\it'el f} adjacent bytes to same DRAM device - like DRAMO(BYTEG,1) DRAM1 (BYTE 2,3),,, for better VREF training per
evice.

Impedance numbers are for reference only, it is calculating according to the stackup layers thickness, the material

conductivity, traces spacing and width. The recommendation is to follow stackup and traces geometries.
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