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nVidia NI6V-GM (920M)

VRAM(DDR3L)*4 2GB PCle x4
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eDP x]
eDP Panel > Lanes
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DDI x]
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Memory Bus CH-A DDR3L SODIMM x1
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USB3.0 x2
< é | USB3.0 Connector x2
= USB2.0x USB2.0 Charger for 1 port] USB2.0 Connecto
TI TPS2546RTER (SUB-BOARD)
Camera 0.3M HD

)

Blue Tooth (WIFI + BT combo)
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Realtek RTS5170-GR
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H SD Card Connecto
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Finger Print
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Int. Array Mic *2
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Nuvoton NPCE388NAODX Z23H320T
(Reserved)
G Sensor x1
Int. KBD KXTJ2-1009
(E31 Option)
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Voltage Rails

USB Port Table

3 External BOM Structure Table
USB 2.0 Port USB Port Item BOM Structure
+5Vs UHCIO 0 USB Port UsB3.0 LAN 10/100 Transformer 100@
power +3vVs 1 USB Port UsB3.0 LAN GIGA Transformer GIGAQ
plane +1.5VsS oHCTL 2 LAN RTL8111H 8111HQ@
+V1.05s_vcce EHCI1 3 Camera WLAN Support ISCT ISCT@
+5VALW +1.5V +VCC_CORE UHCIZ2 4 WLAN No Support ISCT NoISCTQ
+B +VGA_CORE 5 For Green CLK GCLK@
+3VALW +VCC_GFXCORE_AXG OHCIZ 6 For No Green CLK NoGCLK@
+1.8VS 7 For DIS DIS@
State +0.75VS - 8 NGFF(BT) For TPM TPM@
+1.05Vs 9 USB Port (Charge) For Camera CMOs@
10 F NFC Opti NFC
EHCI2 | UHCI5 NGFF(WLAN) °r ption e
11 Card Reader For ST APS GSSTQ@
12 For Bosch APS GSB@
UHCI6
13 For E31 PWR Button ESD QE31ESD@
For FP Option FPQ@
S0 0 0 o) [e) For Green clock with DIS GCLKDISQ@
For Green clock with UMA | GCLKUMAQ@
For U3l Option U31le
s3 [o) [e) 0 X For E31 Option E31@
Connector MEQ@
S5 s4/Ac [o} [o) X X No EMI QEMIQ@
No ESD QESD@
S5 S4/ Battery only o) X X X For Hynix Memory H2GQR
For Samsung Memory S2G@
S5 S4/AC & Battery For Micron Memor M2G
don't exist X X X X L4 C
EC SM Bus1 address EC SM Bus2 address ME SM Bus address
Device Address Device Address Device Address
NCT7718W 1001 100x 98h
Smart Battery 0001 011x 16h BMA250E 0001 100X 18h NFC 0010 1000 28h
PCH SM Bus address GPU SM Bus address
Device Address Device Address
DDR_JDIMM1 1010 000x  AOh Internal thermal sensor 1001 111x 9Eh
Touch Pad
HO 58 @
-
RLUE O
OdeuL | U< f<<H  ZUULAMNN (OOES B KZ pecw.  [QULD ZuWw 5 UL
= 0 W Uxd
P SN ] Z‘E‘i&im X ';xz X X X X X X X X
(= 0 W VN 0
puwnc— Lt L >, | X > 1 X X > | X X - S - ST
LUT U= tU N
loUT = st &(UE\> X X X > > X X X X X
(= JOUN
1O <t LT = X X X X X X X S X X
(= JHUN
e T I X I X Ix % s, X%
SIGNAL
STATE ISLP_S1# |SLP_S3# |SLP_S4# |SLP_S5# | +VALW +V +VS | Clock
Full ON HIGH HIGH HIGH HIGH ON ON ON ON
S1 (Power On Suspend) LOW HIGH HIGH HIGH ON ON ON LowW
S3 (Suspend to RAM) LowW LOW | HIGH | HIGH OoN ON OFF OFF
S4 (Suspend to Disk) LOW LOW Low HIGH ON OFF OFF OFF
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GPU Power Sequence

0%
A3V

' o
NVVDD i
T

PEX_VDD H o
105V '
v
FBVDDIQ .

MNotes: - All 3.3V includes all rails powered at 3.3V
- PEX_VDD 1.05V includes all rails that are shared

Figure 3-6. Example of Power-up Sequencing Order

Note:
= The ramp time for any rail must be more than 40 jis " and is recommended to be
less than 2ms.

PEX_RST# TO -—.- —
GPU_PWR_EN | ]
All Rall PGOOD —'l
PCE_Link >4 : X X P

GPU power off

+—(T1

GPU power on

Figure 18-7. Optimus Entry/Exit Timing Diagram

Table 18-1. Optimus Timing Parameters

Symbol |Description Min Max | Units
T0 PEX_RST# assertion to GPU_PWR_EN=0 >0 5 ms
T All GPU power rail up and stable to PEX_RST# de-assertion | 0.1 5 ms
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UGIA

BDW_ULT_DDRSL(Interieaved)

3 T 2 I

25 CPU_DP1_NO 854 1 ooit_TXNo EDP_TXNO 548 EDP_TXNO 26
25 CPUDP1PO Ba | DDI1_TXPO EDP_TXPO [~az7 EDP_TXPO 26
CRT 25 CPU_DP1_N1 Cog | DDIT_TXN1 EDP_TXN1 [~gz7 EDP_TXN1 26
25 CPUDPI_P1 B2 DDI1_TXP1 EDP_TXP1 EDP_TXP1 26
DDIT_TXN2 v
DDI1_TXP2 EDP_TXN2 Eag
Bas{ DDI1_TXN3 EDP_TXP2 (40
DDI_TXP3 oo op EDP_TXN3 |49 eDP
P No_ C5t EDP_TXP3
27 GPU_DP2 NO 5—ca0] DD TXNo Ad5
27 CPUDP2_PO E &3 DD TXPO EDP_AUXN Ba EDP_AUXN 26
27 CPU_DP2 N1 B B4 | DDI2_ TXNT EDP_AUXP EDP_AUXP 26
27 CPUTDP2P1 DDI2_TXP1 o
HDMI 27 CPU_DP2 N2 B Eg Egg DDI2_TXN2 EDP_RCOMP Ef‘; 525 ,CNOVMEWMR‘ ! 2 249 0402 1% +VCCIOA_OUT
27 CPUDP2 P2 T5——As3] DD TXP2 EDP_DISP_UTIL [ ——@
27 CPUDP2 N3 55 —R537] DDI2_TXN3
27 CPUDP2.P3 DDI2_TXP3
EDP_COMP (R1):
Trace width=20 mils,Spacing=25mil,Max length=100mils
10F19
BDW-ULT-DDRALIL_BGAT168
@
UciB BDW_ULT_DDRGL(Interleaved)
1
Ty @RI FHOCDETEST
+1.05VS N2 CATERR J62 DP_PRDY# 31
3% HPECl < F———— | PECI PRDY Piez DF PREQH a2
PREQ PEgo DP_TCK T4
PROC_TCK ["Fgq DP_TMS T5
" TAG PROC TMS D TReTE ¢
34 HPROCHOTH [ > Ry 1 2 56 0402 5% H PROCHOT# R K83 ey I PAOG TRST PESS 0F TRST i
PROC_TDI [Fep D0 ul
PROC_TDO >
Re 1 210K 0402 5% H CPUPWRGD __ C61 uct
<} PROCPWRGD wn [SA00007M750
apho |80 PM#0 5 1C CLEDBA701477301 QEAF DO 20 BGA €30
0 ["He0 M U@
BPM#1 ™ HeT M#Z
+1.36V BPM#2 I Heo PM#3 uct
R5 1 2 2000402 1%  SM RCOMPO  AU60 BPM#3 ["Keg P4 ISA00007LO10
A6 2 470 0402 5% A7 1 2120 0402 1% SV _RCOMP1____AVe0 | SM RCOMPO DDR3L BPM#4 I Heg PM#5 S 10 CLE0G4701477602 QEAK D0 176 BGA
RE 100 0402 1% __SM_RCOMP2 AUs1_| SM_RCOMP1 BPM#5 |"K60_XDP_BPWI#6 U@
DIMM_DRAMRSTZ AV15] SM RCOMP2, BPMA6 | j5 M#7
16 DIMM_DRAMRST# <C OBE PG CTRL - —Av61S| SM_DRAVRST BPMA7 uct
16 DDR_PG_CTRL < }F——"—2F——"2 oM PG_CNTL1 ISA00007TX10
@Espe 7| 5 IG CLEOB4701553300 QEZA DO 2G BGA 116
238 DDR3 Compensation Signals (RS, R7, R8): 20F 19 0U@
100P_0402 50V8J 20 mils to comp signals BDW-ULT-DDRALIL_BGAT168
25 mils to non-comp signals
i Sh00007TAD
500 mil for Max trace length S 10 CL0GAT01552900 QEZ6 DO 1.9G BGA
e
ESD ESD uor
- - - - - - - - [SA00007TW10
1 5 IG CLEOB4701553401 QEZB DO 196 C38
(] H_CPUPWRGD ' 5U@
[}
1 ! uct
] cas7 ' [SA00007G030
Vo 100P 0402 s0ves intel 2957U 1.4G 2M DO 20BGA CPU
1 @ESD@ [} 2957U@
L. uet
[SA00007G230
5 1C CLEDBA701569500 QFAN DO 1.7G BGA
8u@
uct
[SA00006SLAO
S 10 CLB0G4701477202 QEVD CO 1.6 8GA
ove
uct
ISA00006SMC
sic CLsnwmmvnz SR170 G0 1.6G C38!
ove
uct
[SA00007AM00
S 10 GL0GAT01614813 OFSY CO 1.66 8GA
sve@
uct
[SA000065U30
S 10 CLB0G4701476302 SR1GP CO 1.86.C38!
ove
uct
[SA000072050
S 10 CL0GAT01476404 OEAR DO 176 C38
su@
uct
[SA000065X80
S 10 CL80G4701476202 SR160 C0 176 Catl
ove
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Interleaved Memory

ucic

BDW_ULT_DDRGL(Interleaved)

16 DDR_A_D[0..15]

<

A s pco
‘AKea | SA_DQ1
AKez | SA_DQ2
AHGT | SA DQ3
‘Arieo | SA DG4
AKST | SA_DQ5
‘AKe0 | SA_DQB
A3 | SA_DQ7
AW | SA DQ8
APes | SADQ9
APea | SADQ10
AviBT | SA_DQ11
A0 | SA_DQ12
APe1 | SADQ13
o0 | SA DQ14
58 | SA DQ15

SA_DQ16
55| SA_DQ17
56
V58 |

B e P B N P

16 DDR_A D[16..31] < wmmmmm

SA_DQ18
SA_DQ19

SA_DG20
VeS| sA DQ21
Use| SA_DQ22
51 AV | SA_DQ23
D5 AWs4 | SA_DQ24
D26 Avsz | SA DQ25

SA_DQ26
D2r ANSE | Sapzr
29 —AUsA | SA DQ28
D30 _Avs | SA-DQ29
D31 _AU52_| SA-DQ30

16 DDR_A D[32.47] < wmmmmny D3z Av3i | SA DQ3t
33 Awa1 | SA DQ32
34 Av29 | SA DQ33
D35 AWzg | SA D34
SA_DQ35

Usi | SA_DQ36

B o 5o
35 _AUzg | SADQ38
‘AVa7 | SA DQ39
AWs7 | SA DQ40
AVs5 | SA DQ41
AWas | SA DQ42
AVZ7 | SA DQ43
AUs7 | SA_DQ44
AVa5 | SA DQ45
AUss | SA_DQ46
5 Av2s | SADQ47
o AWS3 | SA_DQ48
SA_DQ49
SA_DQ50
SA_DQS51

SA_DQ53
R
D56 _Avig | SA DA%
D57 _AW1g | SA DQ56
25 Avi7 | SADQS57
20 AWT7 | SA DQ58
D60 Avig | SA-DQ59
D61 _AUT9 | SA DQ60
D6z _Aviz_| SA DQS1
3 AUty | SADQ62
- sA D63

16 DDR_A_D[48.63] < wmmmmm

DDR CHANNEL A

30F 19

SA_CLK1

SA_CKEO
SA_CKE1
SA_CKE2
SA_CKE3

AU37 M CLK DDR»U

M_CLK DDRM
M_CLK DDR{

AU43 _ DDR_CKEO DIMMA
AW43_DDR CKET DIMVA B
AY42 T3

AY43 > .. To

AP33 DDR CSO DIMMA#
) [[AR3Z__DDR GST DIMMAY B

AP32 o T2

<=5s bAY34 DDR A RAS#
AW34 DDR A WE#
AU34 __DDR A CAS¥

SA_MA15

SA_DQSNO
SA_DQSN1
SA_DQSN2
SA_DQSN3
SA_DQSN4
SA_DQSN5
SA_DQSNG
SA_DQSN?

SA_DQSPO
SA_DQSP1
SA_DQSP2
SA_DQSP3
SA_DQSP4
SA_DQSP5
SA_DQSP6
SA_DQSP7

SM_VREF_GA
SM_VREF_DQ0
SM_VREF_DQ1

AU35 _DDR A BSO

M_CLK_DDR#0 16
M_CLK DDRO 16

M_CLK DDR1 16

DDR_CKEO_DIMMA 16
DDR_CKE1_ DIMMA 16

DDR_CSO_DIMMA# 16
DDR_CS1_DIMMA# 16

DDR_A_RAS# 16
DDR_A_WE# 16
DDR_A_CAS# 16

DDR A BSO 16
DDR A BSI 16
DDR A BS2 16

"DDR_A_MA[0..15]

gD DDR_A_DQS#0..1]
HD DDR_A DQS#2.3]
543

HD DDR_A_DQS#(4..5]
QS#5 DDR_A_DQS#(6.7]
HD DDR_A_DQS[0..1]
QS1 DDR_A_DQS[2.3]
HD DDR_A_DQS[4.5]
55

MD DDR_A_DQS[6..7]

+SM_VREF_ CA 16 :
+SM_VREF DQ0 16

Trace width >= 10mils

W ULT-DORALT_BGATTSS

16

UciD. BDW_ULT_DDR3L(Interleaved)
SB_CK#0 Mgg
SB_CKO 8
SB_CK#1 [A( 38
SB_CK1
SB_CKEO Ygg
SB_CKE1 49
SB_CKE2 [Ays0
SB_CKE3
58 CS#0 jmgg
SB_CS#1
SB_ODTO ‘QLSZ
SB RAS M§55
SB WE 33
SB_CAS
SB_BAO L%SE
SB_BA1 49
SB_BA2
SB_MAO ;}‘;
 MAT "2pg>
SB_MA2 [Apao
SB_MA3 [“Ap4s
SB_MA4 Apas
SB_MAS [“Awa6
SB_MAS [Avag
SB_MA7 [Ava7
DDR CHANNEL B SB_MAS8 ()46
SB_MA9 6
SB_MA10 [Fava7
SB_MA11 [AU47
SB_MA12 [Aka3
SB_MA13 [~Apas
SB_MA14 [“Apag
SB_MA15 [
SB_DQSNO [ Mgg
SB_DQSNT [ 43
SB_DQSN2 [4( 48
SB_DQSNS N8
SB_DQSN4 [“Ano5
SB_DQSN5 [ANay
SB_DQSN6 [7N1g
SB_DQSN7 [~
SB_DQSPO [ Ngg
SB_DQSP1 [~} 45
SB_DQSP2 [4) 49
SB_DQSP3 [“Anpg
SB_DQSP4 —Ayos
SB_DQSP5 [Any
SB_DQSPE [Aw1g
SB_DQSP7 [
40F 19
O SORACT AT
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PCH_RTCX1

3 CPU_RTCX1 Golk [ >—HS3 1 RON@R 2 00402 5%

PCH_RTCX1

R10
0_0402 5%

2.768KHZ 12.5PF 9H0320003]
NOGCLK@

1 1 1

c1
12P_0402_50V_NPO:
NOGCLK

+RTCVCC

£
>
~

0402 5% _PCH RICX2

c2
12P_0402_50V_NPO
0GCLK@

HDA for AUDIO

BDW_ULT_DDRSL(Interleaved)

AWS

AY5

U,

TRUD AUs| RTCX2

AVT

— R nieaslE A9 R

20K 0402 5% PCH SRTCRST#

<} c3 1 H 21U 0402 63V6K

2
=
n

AV,
AU7,

20K 0402 5% PCH RTCRST#

R15 1 2 1M 0402 5%  SM INTRUDER#

RI7_1 . @, 2 330K 0402 6%

%7 INTVRMEN:
(*)H  Integrated VRM enable
()L Integrated VRM disable

Q82
2N7002H_SOT23-3

RTC Battery

+RTCVCC +RTCBATT

W=20mils
2 00402 5%

c5
1U_0402_6.3V6K
2

Safty suggestion remove EE side Keep PWR side

R323
10K_0402_5%

<] EC_CLEAR CMOS 34

AT
1 8 A
28 HDA BITCLK_AUDIO
28 HDA_SYNC_AUDIO 2 H e
28 HDA_SDOUT_AUDIO <} ot Avio%
\SDOUT/ AUTZ ]
' 330804 AUTT |
: @EMI@ AW
c227 —— AV
0d
u.zwﬂzéwu-i-- EMI Al
3 MEEN A1l 2 0 0402 5%
28 HDA SDINO
AU,
AEG2
AD61
AE61
AD62
R320 1 @ 2 00402 5% ALt
A
AE
A

SATA RNOPERNG L3 (5 SATA_PRX_DTX N0
- SATA_RPOIPERP6 L3 575

SATA_TNO/PETNG L3 [-a7s
SATA_TPO/PETP6_L3

SATA_PTX_DRX_NO

HDA BCLK/I250_SCLK
HDA SYNC/[2S0 SFRM
HDA_RST/i2S_MCLK AUDIO satA
HDA_SDI0/12S0_RXD
HDA_SDI1/1251_RXD

HDA SDO/I280 TXD

HDA DOCK EN/2ST TXD
HDA_DOCK_RST/2S1_SFRM

SATA_TN1/PETN6_L2

SATA_RN1/PERNG L2 g
SATA_RP1/PERP6 L2 17
SATA_TP1/PETP6_L2 d

SATA_TN2/PETN6_L1

SATA_RN2/PERNG L1 s
SATA_RP2IPERP6 L1 14
SATA_TP2/PETP6_L1

SATA_TN3/PETN6_LO

SATA_RN3/PERNG_LO
SATA_RP3/PERP6E_LO [&17
SATA_TP3/PETP6_LO d

SATA_PRX_DTX PO 29

SATA_PTX DRX PO 29

SATAOGP/GPIOS4 [y PCH_GPIO34 10
SATA1GP/GPIOS5 [vg PCH GPIO35 9
SATA2GP/GPIO36 [AGT PCH GPIO36 9
SATA3GP/GPIO37 PCH_GPIO37 10
SATA_IREF
v 2Yithin 500 mils
e oD SATA_RCOMP 2 301K 0402 1%
SATA_RCOMP |"{73™pCH SATALEDZ
SATALED po——CH SATALEDE [ > PCH_SATALED# 33
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GCLK

36 CPU_XTAL24_IN_GCLK RG9 CRK@R 2 0 0402 5% XTAL24_IN
RG11 1 2 00402 5%  XTAL24 OUT
UCIF BDW_ULT_DDRSL(Interleaved) AR :
XTAL24 IN
g CLKOUT_PCIE_NO XTAL24_IN ggg é;ﬁtg: Igur 21 NOGOLK@ 1 1M 0402 5%  XTAL24 OUT
10 PCH_GPIO18 PCH GPIONS S st KTAL24 OUT NOGCLK@
X PCIECLKRQO/GPIOTE asvD §| Y2_ 24MHZ 12PF 7V24000020
21
CLKOUT_PCIE_N1 RSVD o
ooH Gploe 2& SIKOUTPOEPI DIFFOLK BIAGRER | 028 XCLK BIASREF A2 1 2 301K 0402 1% ;. 0svs AXCK LGPLL 3
PCIECLKRQN/GPIO19 C35 RP3 4 5 10K 8P4R 5% 1
35 CLK PCIE LAN# 4 GLKOUT PCIE N oroox TESTLOW Gag [ 53 = U 4 6 c7
LAN 35 OLK PCIE_LAN 2 cLKouT’Pc:E’Pg 'rEsTLow’Agg a 2 ! - T Naate sove)
iC A ADT | e o e SIGNALS ! AL8 1 8 NOGCLK@ NOGCLK@
35 LANCLK_REQ# PCIECLKRQ2/GPIO20 TESTLOW_AL8
B38 AN15  clLkouT Tpco F 50407 5%
WLAN 30 CLK_PCIE_ WLAN# C37| CLKOUT_PCIE_N3 CLKOUT_LPC_0 [~apie—CLKOUTLAC R CKLPC_KBC 34
30 CLK PCIE_WLAN N1~] CLKOUT PCIE P3 CLKOUT_LPC_1 CKLPC_TPM 29
30 WLANCLK REQ# PCIECLKRQ3/GPIOZT s ——————
LK PEGVOA I A39 CLKOUT_ITPXDP %5
4GPU 17 CLCPEG VoA B39 | CLKOUT_PCIE_Né CLKOUT_ITPXDP_P
25 GPUCLK REQF R Us | SLKOUT_PCIE P4__
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+3VS_VGA s von AE24 % PEX_TX14 o 82 B 52
o agzt )| =28 o> 35
PEX_RX14 NC B @ ‘o
AF21 >O PEX_RX14 NG 2 29 2 59 259
TESTMODE|__AD9 __GPU TESTMODE =8 =8 58
RV17 AG24 | PEX_TX15 Ne b ~ Place near BGA
0_0402_5% AG25 3 30| PEX_TX15 NC £
o
AG21 PEX_RX15 N RV225*
2047,9  DGPU_PWROK RVe81 AG22 % PEX_RX15 N 10K_0402_ 5%
(From VGA_CORE VR) 2 10K_0402_5% _ pise
Vs 2 b4 DiIs@ GF119 GF117
BR - Geos Pex_TERMP| _AF25 PEX TERMP
2
CH NT5V-GM_FOBGA9 .
10K_p402 5% = DiIs@
RV6
2.49K_0402 1%
8 VGA CLKREQ# L lvf } PEX_CLKRQ# Dis@
(To SOC) N
pull high 10 DIS@ 2N7002LT1G_SOT233
Qves
[ RV1003 1 . @ . 2
0_04025%
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uviG /
e IFPA/B
414 IFPAB
GF117 | GF119/GK208
NC IFPA_TX( ) :gg
GF119/GK208 GF117 Ne IFPATXGS
AAG [ IFPAB_RSET NC
NG IFPA_TXDg ) ¥3
NG IFPA_TXDQZ, Y4
V7 | \FPAB_PLLVDD NG
NG IFPA_TXD{ ) AA2
W7_| IrPAB_PLLVDD NG NG IFPA_TXD ] AA3
NG IFPA_TXDZ ) AAT
NG IFPA_TXD2>, AB1
NG IFPA_TXDF ) AAS
NG IFPA_TXDES, AA4
NG IFPB_TXQ ) AB4
NG |FPB,T><C9<>< ABS
GF119/GK208 GF117
W6 | |rpA_loVDD NC NG IFPB_TXD4 ) AB2
NG IFPB_TXD4=, AB3
Y6_| IFPB_IOVDD NG
NG IFPB_TXD§) AD2
NG IFPB_TXD$= AD3
NG IFPB_TXDg ) AD!
NG IFPB_TXDg= AET
NG IFPB_TXDT ) AD5
NG IFPB_TXDP=, AD4
GPIO14_, B3
IFPAB - ™
N15V-GM_FCBGA595
Dis@
uviK C
o DAC_A
3/14 DACA
GF119/GK208 GF117 GF117__|GF119/GK208
WS5_| paca_vbD NG NG 12cA_scl 87
NG 12CcA_SDA 87
AE2 | pACA_VREF TSEN_VREF
AF2 )| DACA_RSET NC NG DACA_HsYNG HE3
NG DACA_VSYN 4
NG DACA_REQ 4G3
NG DACA_GREEN&F4
NG DACA_BLUE 4F3

N15V-GM_FCBGA595
Dis@

UVIH
vy IFPE/F Coumon IFPC
COMMON 5/14 IFPC
IFPC
714 |FPEF GF119/GK208 GF117
GF117 GF119/GK208 T8, IFPC_RSET NC GF117 GF119/GK208
— DVI-DL DVI-SLHDMI DP ovirow o
GFi1e GK208 NC 12CY_SDA 12CY_SDA IFPE_AUY ) 43
NC 12CY_SCL 12CY_SCL IFPE_AUX=, J2 M7 | \rpc_pLLVDD NG NC 12CW_SDA IFPC_AUX NS
J7 | \FPEF_PLLVDD NG N7 | \rpc_pLLVDD NG NC 12CW_SCL IFPC_AUX= N4
J1
NC TXC TC IFPE_LI™X
K7 NC ™ TXC IFPE_Lg= KT NC TXC IFPC_LY ) mg
7_| IFPEF_PLLVDD NG s NG ™o IFPC 132
IFPE_LZ
NG TXDO TXDO -LOx
NC @00 T™X00 FPE 145 K2 NG TXDO IFPC_LA¢ 22
NC TXDO IFPC_La—¢
K6 )| IFPEF_RSET NG NG ™01 ™01 IFPE_L1y M3
NC TXD1 TXD1 IFPE L, M2 NC TXD1 IFPC_L1) ?:
i NC ™1 IFPC_LTZ
IFPE_LQ)
NC @02 ™02
NC TXD2 TXD2 IFPE_Lg= N1 NG TXD2 IFPC_LQ ) 12
NC TXD2 IFPC_LGQ—¢
IFPE NC FOR GK208
P& | iFpPc_lovpD NG NC GPIOTH_,, C3
NG HPD_E HPD_E Gpio1g 5 C2
=TH g:ssérGM,FcBGASQS
GF119 GK208
H8_|iFPE_lovDD NG
GF119/GK208
96 GF117
>-| IFPF_IOVDD NG DVIDL DVI-SLHDMI DP vl I FP D
NG 12CZ_SDA IFPF_AUY ) H4 COMMON
NG 12CZ_SCL IFPF_AUX=, H3 6/14 IFPD
GF119/GK208 GF117
NG ™ IFPF_Lg ) ji U8 ) IFPD_RSET NC GF117. GF119/GK208
NC ™ IFPF_LESC oVIHOMI op
NC TXD3 TXDO IFPF_L3 K&
NC TXD3 TXDO IFPELZg K4 T IFPD_PLLVDD NC NC 12CX_SDA IFPD_AUX ¢ P4
NC 12CX_SCL IFPD_AUX= P3
S {5
NC TXD4 TXD1 IFPF_Liy L4 R7 | \rPD_PLLVDD NG
IFPF NC XD4 @01 IFPF_LIS L3
s NG ™ IFPD_L3 Ei
NC TXD5 TXD2 IPPE LAY \ia NC TXC IFPD_L3=¢
NC TXD5 TXD2 IFPF_LG—¢ Ts
NG <00 IFPD_Lgy T8
NC FOR GK208 NO @00 IFPD_LE%,
u4
NC D1 IFPD_L1
NC HPD_F GPIO1g 5 F7 IFPD NC ™1 \FPD,ug us
V4
NG D2 IFPD_L4T
NC TXD2 IFPD_LG= V3
N15V-GM_FCBGA595
DIs@ R6_| IFPD_lovDD NG NG GPIO17-x D4
GF119/GK208 GF117
N15V-GM_FCBGA595
DiIs@
+1.05VS_VGA Place near BGA Place near balls
1.05v DIs@
GPU_PLLYDD
Vs PBY160808T-300Y-N 063 3 o
1< 15X
8 a 5 X
B sr,  X'TAL
Place near BGA 2log 80 COMMON
+1.05vs_vGA 12/26:change to 0 ohm 2a o§ 9114 XTAL_PLL 13VS_VGA
= ! L6 | pLLvDD
Vg 2 Vi BILVOD M6 | sp pLLVDD
073?33,5% N N B « . | Trace wide 12~16 il 6 -
1.05V @ . B , N ; El ; 38 ; 58 VID_PLLVDD NC
g2 g2 I'59 s L5% croaaos | a7
SETEFTES T T B !
230 2890 239 20c 2oL
58| 38| 38 °g | °g XTALSSIN XTALOUTBUFE
= = = = S 0402 10K_040
it - Dis@
S i XTALIN C11 | xraLin xTALOUT_B10_XTAL OUT
Place near balls
N N15V-GM_FCBGA595
DIs@
90-OHM DIFF Impedance for XTALIN & XTALOUT.
Yvi
36 GPU_XTALIN_GCLK [ > XTALIN 1 } 1 B } 3 XTAL OgT
s GND  GND
cva7 V36
RV10 neer YVI 18P_0402_50v8J |2 4 27MHZ_16PF 18P_0402_50V8J
2 NOGCLK( NOGCLK@ 2 NOGCLK@
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+1.35V_VGA

uviD
COMMON

1214 FevDDQ

B26 | FevDDQ

Place under GPU

x x F k3 o o

2% 188 158 198 [125 128
'S5 '85 ['S= |'Se ['82 ['S2
53183 Lds Loc Lo Llox
o o o o 2 2
2%8 2%8 2%3 2%3 2%] 2%]
oS |a- | a5 |65 |cg | ok
< - N ER

2 33
5o ‘%5
3& o
o o8
229 258
26 °3

1 C25 | FevDDQ
[ £23 | FBvDDQ
| £26 | rBvDDQ
| F14 | revDDQ
| F21 | revDDQ
| G13 | FevDDQ
[ G14 | FBVDDQ
[ GT5 | FBVDDQ
| G16 | rBvDDQ
FBVDDQ
['G19 | revopa
[ G20 | rBvDDQ
Higl“ FBVDDQ
FBVDDQ

| H26 | revDDQ
[ J21 | FBvDDQ
| K21 | FBvDDQ
[ L22 | rBvDDQ
L24 | revDDQ
| L26 | revDDQ
{M21 | FBvDDQ
[ N21 | FevoDQ
[ R21 | rBvDDQ
72: FBVDDQ

| V21 | rvDDQ
Place near GPU W21 | rgvppa
Near Ball +1.35V_VGA
FB_CAL_PD_vDDQ D22 1 2
e 02 040219~ Mvat
Dis@
FB_CAL PU_GND C24 1
22 0402 1% RV42
DIS
FB_CALTERM_GND} B25 e, 1
710402 1% RV43
DIS@
Ni5V-GM_FCBGA595 %
Dis@
uvic
COMMON
1414 XVODNDD3S
o A Under.GRI., Near.GEU
10 | N vopss| G10
Al NC vopas[ 612 o« ™ <
B NC voD33 [ G8 1892 152 188
voD33| GI 3% 33133
s =]
Fit] 3V3AUX_NC 9 2 8% ©g
23 1228
V5 | Femmi RSVD1 NG °g ez | °3
FERMI_RSVD2 NG d <
ear..GEU
conFiGURABLE
POWER CHANNELS o« 18% x
o on substrate 89 3 El 3;
Gx &L 33
XPWR_G1 3 29T o
XPWR G2 o2 28 |, 08
XPWR_G3 2: 3
XPWR G4 g El 2
XPWR_G5 ! <
XPWR_G6 =
XPWR_G7
VI | xPwR_v1 ** XPWR pins are configurable.
XPWR V2
These pins are not connected on the substrate.
Therefore, XPWR pins can be assigned as needed,
Wi | xpwr_ w1 to improve Top layer routing, power delivery.
XPWR W2
XPWR W3
XPWR_Wa

NT5V-GM_FCBGA595
DIS@

+3VS_VGA

RV58 00402 5%

UVIF

COMMON
ND
GND
GND
GND
GND
GND
+VGA_CORE UVIE v
COMMON GND
Voltage by GPU SKU 11114 NVVDD. GND
VDD GND
VDD GND
GPU_Decoupling
— VDD GND
CAPs (@ Power
VDD GND
Page
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
VDD GND
GND
GND
NT5V-GM_FCBGA595 GND.
Dise N
GND
GND

EREREREEEE

SIS

BEEEEE

NT5V-GM_FCBGA595
pis@
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34,479 DGPU_PWR_EN

+1.05VS to +1.05VS_VGA

+1.05VS

14 RV1001 1
13

12 1 2@

(1o 1/ 2@ 4

CV63
11 3300P_0402 50V7K

CVes
9 1000P_0402_50V7RN,”
RV1002 1

1,9
= Ql
ot 5§
S8 g
<3 .
@ o4 . uvit
05
3 @ 5| VIN1
§ ] VIN1
3| oni
= 4 {veias
9l 5
=R ON2
38 2
o oS +135v VIN2
=5 SR VIN2
@B 3 n3
Sk S
®'o p
2 I
<
S
=

LLIAD

MINE'9 2070 NI

@sia

SA00006FD00
TPS22966DPUR_SON14_2X3

15

+1.35V to +1.35V_VGA

+3VS to +3VS_VGA

+3VS_VGA
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+1.05VS_VGA +5VALW pis@
Qv
200805 5%l _ DMG2301U-7 1P SOT233
0.1U_0201_10V K X5R DIs@ 3* q
DIS@ RV128 g
100K_0402_5% 1 3 15
o G Zo 2
DGPU_PWR_EN# bse |. 82 @ o2 s
+1.35V_VGA 280 230 e
R >
2 0 0805 5% DGPU_PWR_EN Qv DIS@ DIS@ < 2
(From SOC GPIO_S5_32 2N7002_SOT23 Cve2
CV57 0.1U_0402_16V7K @
0.1U_0201_10V K X5R _ Qvi
DIS@ 2N7002LT1G_SOT23-3 &
RV130
100K_0402_5%
DIs@
DGPU_PWR_EN#
GPU Power Discharge
+1.35V_VGA +1.05VS_VGA +VGA_CORE
o IS
RV68 RV60 RV69
470_0603_5% 470_0603_5% 470_0603_5%
@ @ @
2 DGPU_PWR_EN# 2 DGPU_PWR_EN# 2 DGPU_PWR_EN#
G G G
aviz @ vl @ iz @
2N7002LT1G_SOT23-3 2N7002LT1G_SOT23-3 2N7002LT1G_SOT23-3
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Internal Thermal Sensor
N
VGA_THERMDN and VGA_THERMDP: FOON_ GPIO VS VeA NS
1. 5mil track width and spacing i 12cs_soL| D9 1208 soL o
2. 5mil grounded gurad tracks width and spacing S SoA D8 205 SOk AVISE2 DISG 1 22K 0402 5%
3. ground referenced . RVI392 I2CS SMBUS: O0x9E
4. Connect guard tracks to pin5 cc_soL| A9 2 @ T Z2raigp 5% | Link to PCH SML1
1200 S0AL B = PU @ PCH SIDE
- i SSTT W aggetion reserve 1556 SMB_ALT_ADDR Strap 7L ose
| S — 17| ceos LT e
* 2
pos 2o 5ot 90 — Iecs sct 4 TFL 5 ) o s
i -] THERMOP ne 208_S0A L2N7002DW1T1G 2N SOT-363
Teble 158, 12CS Slave Address
GPU JTAG TcK sE5 bvie 1 @ 2 00u2 5%
pc {5@.4% Tha s SABUS_ALT_ATDR |Desrption
For BSC using. G TAG DI ostomn |
or using. 1200 ee GPU A TOO TTha 166 CON ) oise
T2305 TP JTAG TRSTE JTAG TRST Grioo| 8 avza
Shos[ L2N7002DWITIG 2N SOT-363
Grioa[ £9
Rvzs Shos[ bvis 1 @ 2 0ouese
ol 0s02 5 crios B
’ GPIOs OVERTE
Trrowl FEGPO0 AT~ Gpios ALeATe 40
GPIO11[ £7 GPU_VIDD To DGPU VR
e o ——TRC
e ——— Y
Grae_[orii [ oFiie [—«ﬁ/—oﬁvzs 2 110K 0402 8% _o.3vs vea STRAP
Griote] D5
SS Grioz0) +3VS Reserve for 13V VGA
wos | N Grioz1 leakage issue
13VS_VGA avs
w80 Avet Avee
T5V-GV FOBGASDS o N 499K 0402_1% ¢ 4.99K 0402 1% 348K 0402 1%
oise DIs
Rvie RAv2s N @ pis@ GM_X76@
10K\0d02. 5% 10K_0402_5% 10K_0402_5%
@7 @ ROM_SI
| ROV S0
2% RO SCIK
wi VGA AC DEF, 2 3 DGPU AC DETECT
COMMON RB751V_S00323 W] DVA <__IDGPU_AC_DETECT 34
1014 MBC2 From EC
E10, VMON_IN0 10K 0402_19% ¢ 10K_0402 1% ¢ 301K 0402 1%
F& VMON N rom_csiy, D12 Lavs voa @ @ M50
fpvs
STRPO D1, straro Fow o+ C12_ROM STk — GPIOS ALERTE 1 s
02 StRapt
£e) Strare GPIOs OvERTE
£ stRapa 2 FBClAMP <} TBOLAWE 4] s
STRRPS
10K 0807 EPaR_5%
1V5_VGA
+3VS_VGA STRAPS NG
MULTISTRAP_REF0_GND
02K 0402
@0z aF1s G Ave Aves Aves Avst Ava7
F4 | MULTISTAAR_REF1_GND o 10K 0402 1% ¢ 10K_0402_1% 10K_0402_1% 10K_0402_1% 453K 0402 1%
Avas e  nera. @ @ ois@ @ oise
RV 100 10, 2 MULTISTRAP P2 GO o o o o o o
sTRRPO
V-GN _FCBGASaS STRAPY
5@ STRAPE
STRARG
STRAPE
Avez Rva RvsH Avie Avsz
453K 0402 1% 499K 0402_1% 10K_0402_1% 453K 0402 1% 10K 0402_1%
oise i ois@ I @ oise | @
GPU_|VRAM Verdor| Type |FaVDD/ FBVDDQ] Memory Dersity VRAMP/N peed CLK|D/C Mini]Die-Revision] RAM_CFG ROM SI|__status |
Item N16V-GM-S ‘
Device ID 0X1299 DDR3L
Package GB2-64 Hynix DDRIL | 1.35V/1.35V 128Mx16 HSTC2G63FFR-11C 900Mhz NA F-Die 0B | PU20K |Production ready
Internal B/N GK208:620,28uen NI6V. Micron DDR3L | 1.35V/1.35V 128Mx16 = MT41)128M16)T-093G:K 900Mhz 132 K-Die 0x8 | PU 4.99K|Production ready
Samsung DDRIL | 1.35V/1.35V 128Mx16 e KAW2G1646Q-BC1A 900Mhz NA -die 0x7 | PD45.3K|Production read
NL6V-GM VRAM Straps:  EMLCEC (.0 M e / Single Rank L V‘
ROM_SI (3..0)
ROM_SI Refer to N16x_RAM_Straps table - Stuffing for . -
Hynix DDR3L | 1.35V/1.35v 256Mx16 Dual Rank HSTCAGH3AFR-11C 900Mhz NA A-Die OxE | PU 34.8K|Production ready
Micron DDRIL | 1.35V/1.35V 256Mx16 MT41256M16HA-093G:E|  900Mhz NA E-die 0xD  [PU 30.1K |Production ready
ROM_SO 0x8, 5K pull up for Optimus Samsung | DDRIL | 1.35v/1.35V 256Mx16 K4W4G1646D-BCIA 900Mhz NA D-Die 05| PD 30.1K|Production ready
. ‘ . Rom_Scik 0x1000,0x8, 3.99Kohm pull up
56 26e B
PartNumber = X7654738L01  Part Number = X7654736L02  Part Number - X7654738L03
strap0. User strap, OxF, 45kohm pull up
Strapl
Strap2 Device_ID, 0x1001_10Kohm pull UP
Strap3 0x0 for Optimus, Skohm pull low
Strapd 0x0111, 45kohm pull down(PCIE_SPEED_CHANGE=!
Open_VAG sk Confi BIFS! not supported]
NVVDD Boot Voltage 09V
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uviB
COMMON

24 FBA_D[0.31] < e 214 FBA
2 g Fon Do s 8 cLAMR__F3 FB CLAMP — g ciamp 21
FBA_D1
ﬁ 3 FBA_D2 GF119 GF117/GK208
FBA_D3
A_D: FBA D4
A D! FBA_D5
A_Di FBA_D6
A_D! E21 | Fga D7
A_D! ET5 | FBA D8
A_D! D15 | FBA D9
A_D F15 | FBA D10
A_D F13 | FBA D11
A D C13 | rBA D12
A D B13 | FBA D13
A D E13 | FBA D14
A D D13 | FBA_D15
A D B15 | FBA_D16
A_D C16 | FBA_D17
A D18 A13 | FBA D18
A D19 A15 | FBA D19
A_D20 B18 | FBA D20
A D21 A18 | FBA D21
A D22 AT9 | FBA D22
A_D23 C19 | FeA D23
A D24 B24 | FpA D24
A_D25 C23 | FBA D25
A D26 A25 | FgA_D26
A_D27 24 | FBA_D27
A D28 A21 | FeA D28
A_D29 B21 | FeA D29
u ———<__> FBA_CMD[0.30] 2324
2 D gg? FBA_D30 -OMD[0-30)
e D FBA_D31
23 FBA_D[32.63] A R22 | rga D32 FBA_DOT_L FBA CMD2
//: ?23 ot Jpeivs //: 8 g FBA_DOT_H FBA CMD18
FBA_D34 FBA_CMD A_DOT_] . “
A R23 | reA 035 FBA_OMD A CND 6.1.10 Memory ODTx, CKEx, and RST Termination
A 25 | FaA D36 FBA_OMD: A_CMD:! FBA_CKE_L FBA_CMD3
A D 26 - " A_CMD: 2 =
A_D 23 E:Q’gg; Egﬁ’gng‘ A_CNID: FBA_CKE_H FBA_CMD19 DDRS3 requires Memory Termination on CKEx, ODTx and Memory Reset (RST). Table 6-8
A D 24 | FBA_D39 FBA_CMD! A_CMD describes the required termination.
A_D 23 | FBA_D40 FBA_CMD’ A_CMD ol . P R
FBA D V22 | A Dat FBA CMD4__F23_FBA_CND! 2 B 2 B
FBA D T23 - e G22_FBA CMD N 2 N 2 inati
FBA D42 FBA_CMD! Cl o o o o Table 6-8. Memory ODTx, CKEx, and RST Termination
//: g l‘ﬁi FBA_D43 FBA_CMD1 //: 8 g 3 g 82 3]
3 S 3 S
AD AR24 | Fon oae oo A GMD 8y < a8y 9% DDR3 Command Bit Default Pull-Down
A D. Y22 Y T A CMD e S R
FBA_D46 FBA_CMD1 C = = = = ODTx 10k
2 g - :ég; FBA_D47 FBA_CMD1 2 g
FBA_D48 FBA_CMD1 CKEx 10k
A D49 AB2S | pga Dag FBA_CMD1 A_CMD
2 gg? :ggg FBA_D50 FBA_CMD1 2 g - RST 10k
FBA_D51 FBA_CMD1 PR
FBA D52 _AA27 | rpa Do2 FBA OMD14__K23 FBA OMD19 FBA RST cs* lo Termination
FBA D53 AA26 | A D53 FBA OMD20__M27 FBA CMD20 -
A D54 W26 | ppa Ds4 FBA CMD2)__M26 FBA CMD21
A D55 Y25 | A Dss FBA OMD2s__M25 FBA CMD22
A D56 R26 | Fpa D56 FBA OMD2h__K26 FBA CMD23 FBA_CMD5
A_D57 125 | FBA_D57 FBA_CMD24 K22 FBA CMD24
A_D58 N27 | Fpa Dss FBA OMD26__J23 FBA CMD25 o
A_D59 R27 | FBA D59 FBA OMD24__J25 FBA CMD26
A_D60 V26 | FBA D60 FBA OMD2}__J24 FBA CMD27 RV2447
A_D61 V27 | FgA_D61 FBA_CMD2§ K27 A_CMD28 10K_0402_5%
FBA D62 W27 | rpa pe2 FBA_OMD2$__K25 FBA CMD29 DIS@
FBA D63 W25 | rpp pes FBA_OMD3__J27 FBA CMD30 n
FBA_CMD3} 5 J26
24 DQMA[3.0] baMA 019 | ron_oave
DQMA D14 | ra paM1 FBVDDQ_GPU
g 2 g;; FBA_DaM2 1.35V_VGA
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Memory Partition A - Lower 32 bits [31..0]
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4.7U_0603_6.3V6K

PR707
100K 0402 5%
3437,42,44  SUSP# > 1 2

Ultra Low Dropout 0.23V(typical) at

PC707
1U_0402_6.3V6K

g

PR709
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Fr
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- s o« 08
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1.74K_0402_1%

3A Output Current
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° 1 2
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EN pin don't floating
If have pull down resistor at HW side,

pls delete PR2

PRB02
00402 5%
1 2

SUSP# 34,37,42,43

@ Pcsoe
1M_0402_1%
PRA0S | 0.22U_0402_10V6K
PJ501
+1.05VSP. 1 2
JUMP_43X118 @
@EMI@ PR804  @EMI@ PCBO3
4.7_1206_5% 680P_0603_50V7K
EMI@ PL8 1 Vi 2
HDEZmZKF |2|T50 0805 PUBOT
B+ B+ 1.05V 8 [ Eal PRBOS P804 TDC 8A
< < 0.0603_5%  0.1U_0603_25V7K
£ g2 e 8 B 2 ! 2 1IJHc-20"/§'ﬁ%27>(7XGMOLD\NG
3VLDO_1.05 =3 88——08 o8 10 LX_1.05V 1 2
= 8o 8y 82 g2 GND LX = +1.05VSP
go) O2q 8 g
85" 23 Se S = = = = = = s
=S S| 2 3 s « 3 3 3 3 B B
Fg |82 ]2 |2 . s £ 11818 - 2- 8
s 58 S 3 3 ] ]
PR806 § FB Rup 22 88 2% =54 = oo 55 e
0.0k 5% L0y e 2 “IVALW S EEEEEEEEEE R R
N ILMT 1,05V +3VS 21,050 VS RO PWR 2 | 100 |-53VLDO 1.05 g o S S S S ez ez
o— D .3 & 8 8 8 8 8 8
10K_0402_5% VXT96DGNC_QFN10_3X3 EX 3 @
821 o T8 FB = 0.6V
PRB08 @ al o S
00402 5% 2 R PR809
g 3
B Rdown 0K_0402_1%
E

34 1.05V_VS_PG_PWR

The current limit is set to 8A,
is pull low,

127 or 16A when this pin
floating or pull high

Pin 7 BYP is for CS.
Common NB can delete

+3VALW and PC15

VFB=0.6V
Vout=0.6V* (1+Rup/Rdown)
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Base on BDW PDDG Rev_0_73
15W H-side MOS: MDV1525URH
Rds(on):
TDC 14A <10.1mohm@Vgs=10V
<14.0mohm@Vgs=4.5V
. Id :24A@Vgs=10V
Location MAX 32A Note d @Vgs=10
OCP 39A
) L-side MOS: MDU1511RH
Loadline=-2.0mv/A Rds(on):
Follow intel guideline <2.4mohm@Vgs=10V
+1.%5VS g PRI02 1300402 1% PR1120 499 Ohm ocP <3.3mohm@Vgs=4.5V
Id :100A@Vgs=10V
PR537 1.27kOhm Droop
C1102 PC528 0.022uF RC Match ) R
wu,mfz,e.avw PR110354.9_0402_1% gggkg'é)é:ﬂzouht‘n 185‘02/9'7 73)
1 2 1 2 PR507 90.9kOh PROG1 S o
m Heat Rating Current=41.5A
Saturation Current=41A
PR703 93.1kOhm IMON
12 VR_SVID_DAT
Not - L= PC518 0.1uF ( 0402) RC Filter
ote:
VR_SVID_ALRT# Pull high on HW side
12 VR_SVID_ALRT# [ >
PR1104 : PU B EMI@ PL1103
12 VASVID CLK - [ 169K_0402_1% ggt19104=169K CPU_B+ HCB2012KF-121T50_0805 B+
! 2 =>lcc(max)=33A h i
J B fsw=700KHz CPU B, . . . ? . . Q
5 5 £ @ENI@ PL1104
12 VR.ON —> o < & w0 2 X s s = HCBRO12KF-121T5(_0805
o o o Y & S gy o3 5 & 0 0
= = 0 3 20| 28| Fam| Fam| Bo al's o'z
ad o 4 @ = Z S8o=Fe=—=58=—=56%=—5% o R T B
® 3 s 3 & so 5o T o8 [ &2 | &2 [ =2 O S
e PR1105 = 39 TS 52% 38% e A
e = o o o ~ 0_0603_5% SF - g | Wwo | wg | oy 22 23
PveAE > S E§ putor M % 7] 7] T S NN S N 2 - ©° g ]
T a < = < = & | |
& S S
J °F 2 3 FE 8 3 nl 3 E &
PC1101 VR ON 1 E [ 16 LAGTE s
1000P_0402_50V7K VR_ON LGATE ] PL1102
1|2 0.15UH_PCMEOG4T-R15MS_36A_20%
15 PHASE 1
95.3K 041‘32 1% Feoe s 58 2 I ! 3 +CPU_CORE
VR HOT# Pul high on HW side 2 IMON CPU 3 14 uAqTE 2 - 2 e
= 9 IMON UGATE PRI108 PC1108 ) @ [l $ £g
1SL95813HRZ-T_QFN20_3X4 2.2 0603 5%  0.22U_0603_16V{K i 8 oz [
3 VR HOTH <} . VR HOT 1 4 | /oy 8007 |13 BOOT! 2 12 8z z8 = -
- PRTTOT . o= N PR1109
3 470K +5% 0402 B25/50 4700K PR1110 o 4 _J < ~ e 3.65K_0603_1%
2 102 1 2 NTC 5 12 4 Sz <) -
-3 8‘— ? NTC vce +5VS 5 Q ox
Ty 3.83K_0402_1% 5 z Tl F2 o
g <
e o 27.4;%‘4‘0‘2‘ 1% CME—8 cowp e M = L ] é:‘
S [N . % & " PCI111 M I3 3 o =g
e E 3 3 £ 0.1U_0402_25V6 é = o'
Over temperature protection: ~| | ol o % § 8
OTP Setting: 100C active o - = 3 @
Pin5 (NTC) voltage <0.88V, Protect - = -1
Pin5 (NTC) voltage >0.92v, recovery oy FB z |z A Note:
Z | 33P_0402 50v8y = = PR1112=124K
N g @PCi112 ® ® = ° =>Slew rate=53mV/us
£ [ A Vboot = 1.7V
g N . g‘ £ o boot
2g” RS I
53 &% | o et
LN o o =]
8 X T = -
N A E D g o E PR PR1118
S =8 = =g 4.42K_0402_1%
<2 o 8 =9 RC Match
of -8 ég‘ Droop £z ~
25| s o F - - "
(5 3 ——PCi1116 ——PC1117 PR1119
3 o 0033U_0f02 25V7K [ 0.1U_0402_16v4z < 11K_0402_1%
« -
12 VCCSENSE > PH1102
10K +-5% 0402 B25/50 4250K
@PC1118 o
1 H 2 E OCP Setting
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q é g 1 2
I
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Remark:
1. Switching frequency setting:(Ton pin)
Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)
=448Khz
2. Soft-Start:(SS pin)
SS time (Internal) is 0.7ms (PC18

4.Current Limit threshold setting
Rocset= (lvalley * Rds(on) + 40 mV) / 10uA

|_ripple=(20-1.028)*1.028/
(448Khz*0.22u*20)=9.89A

OCP=54A/2=27A per phase

"'VOGA—COREUnder GPU Core

GB2

o
)

ckage

un-pop) - : - _z
SS time(External): (PC18 pop) Ivalley=27A-9.89A/2=22.055A zs g 52
Tss=(Css*Vrefin)/Iss+2.3ms 2 9 29
=0.01U"0.9V/5uA+2.3ms=4.1ms  H-side MOS:TPCA8065 L-side MOS:TPCA8057 8 8 8 8
Rds(on): Rds(on): S S S ]
3.PWM-VID Spec and component Values 11.7mohm@Vgs=10V  2.0mohm@Vgs=10V Z 3 3 3
9.4mohm@Vgs=4.5V  2.6~3.2mohm@Vgs=4.5V } L
y Id :16A@Ta=2 Id :42A@Ta=2
PWM-VID Spec ConfigA  [Contg B d 16A@Ta=25 degC  |d :42A@Ta=25 degC ng
Vmin 0.6V 0.6V - 87 8T 8- 8T
Choke: 0.36uH (Size:10710"4) 297 =y Sa7] oy
Vmax 1.2V 1.2v Rdc=1.1mohm +-5% 3 =3 3T 3
Vboot 0.875V 0.9V Heat Rating Current=30A SN 2N 2N 2
Vor " 5TV 575V Saturation Current=50A 1
oltage stey m .25m
- fvg - pl : - - C=3*330uF (9mohm)=990uF <
orVoltage level Vripple=Iripple*ESR(min)=9.89A*3mohm=29.67mV
+VGA_CORE
Rrefad] PRBOG | 39K 20K - Near GPU Core
Rreft PR803 39K 20K f Nf m§
g I
Rboot PR805 1.5K 2K 5.0penVReg Configurations:(PSI pin) 3 :L l i :L l{z Siggl
w
PR809 30K 18K Operation phase Number | PSI Voltage setting 8 8 8 g
RIel2=PRAPRY | oReiz | 15K 1 phase with DEM 1008V 2 = 2
8 5 0 phase wT W lo08) \WR 32 2 2 2
C PC829 1.5nf 2.7nf 1 phase with CCM 1| ‘@4e48Y net hame to GPU_PWR EN from DGPU
Active phase with CCM 2 | ZHvA 801 D_0402_5% .
Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot) P 3lAdd PR824 10K 0402_5% to pull high to +3VS_VGA
' PWM VID and Output voltage control 4 .Reserve PC834 5600P_0402_50V7K  SE000009C80
Rt=Rrefad] // (Rboot+Rref2) 1.Boot mode 20131024 5 H1.25
Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)] 2.Standby mode (don't support) 1.Change PR814 pull high to +5VALWS from +5VS
3.Normal mode—
Vmax=\Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2] L3VS v PRI PQoot DLt VeA
Vout=Vmin+N*Vstep ™ 1K 0402 5% LX1 VGA oo & s PR903 |
Vstep=(Vmax-Vmin)/Nmax “ :’:}3002402 o) VvV oun h<:|h a‘j;“ PdWR EN 20349 DH1 VGA 1 e s2 . \'LW'—J
| 0402_5% | ull high on HW side P
PSTPU Figh on FIW side\ @PRo0s / 9 2o P, Roﬁf}?},‘my%
402 5% S2
PRQE - L
Rrefi PRYO7 00402 5% | | @PCo01 PLO01 EMI@ |AONG932A DFNSX6-87 N7
20K_8402:3% viDo 1 1U_0402_16V7K [HCB2012KF-121T50_0805
Rboot Rrefadi PRot2 VGA B+ - - ~IoBy
refac | 0_0603_5% s 3 £ < +VGA_ CORE
WPV @z DH1_VGA 1 2 DH1_VGA 1 & oE- - 88 - §® L g 9L POMEOgAT-RezMS 28A 20 © - o
- 8 5
T 2 2 o——8o— ——&y ——8&% J LT s
2 5 9 €5 €8 o 28 o 23
- | | I =) —~
4 o | 2| 2 L& e > hon g g
g 930 f O R B S X PRot1s @EMI@ 2 2 % %
b 700P_0402_50V7K PC931 @ 471206 5% o 23 88 831
5 2 c ] o = =z - = 0.22U_0603_25V7K \ = <8 39 35 3
g s 2 @ Bk 2 @) 3 = eF €%
E| g g PQ902 "|_PC936 @EMI@ 2a3 2@y 2 5 £ |2
3 REFADY S Sien L2 xivea 6 DL2 VGA 680P_0603_50V7K 8 B 2 @
N o LX2 VGA 7 | gume . « S
REFIN 7| nerm LGATEr |18 DLi veA /777 oHzveae |1 . )
PR917 \ laf,, %2 g 8
VREF_VGA 8 18 GPU_PVCC 1 3
_ VREF  RTag1zaGaw_waFNzo_sxa PVCC _l (RN ?“SVALW/ s2
PROTS
—— PC937 VGA B+ TON 9 17 DL2 VGA PCI3 IAON6932A_DFN5X6-8-7 <~
1U_0402_6.3V6K 340K 0402_1 TON LGATE2 106605, 10veK
i o —Rion +VGA_CORE
o o prasea LX2 VGA 1 'WOQZUH PCMEQ64T-R22MS 28A 20 VoA CoRE
o & . = 1 | +
PRO20 2 § s g 1 R ILJ 2 EDP-Continuous 33.5A
1070402750/@2 2 e o Pceae y K> é \ & orsro0EmE EDP-Peak 51.5A
- ~ 0.22U_0603_25V7 \ 919 @EMI i
17 GND_SENSE_GPU<_>——\AN—=—9 o T e / PRO22 - & 5 &~ [ “ @[ 47_1206 5% OCP min 62A
ol o
1 2 S GA2 384 £8. | ——errepcasz B
RY2 — e S | | 22p_0402 25v8K-N_| PC943@EMI@
10_0402_1% 3 DH2_VGA PR923 3 B \ T 680P_0603_50V7K
2 2.2 0603 5% = - \ / o
- ‘0‘ 2 DH2 VGA-2 /
38 4
—_—3g PRO24 .
o & n_\ 10K_0402_5%
®g 1 2
1000021 = GPU VSENSE v
+VGA_CORE>— o1
o one 5, L[> DGPUPWROK 17,209
17 VDD_SENSE GPU < >—'ann?
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