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DESIGN CURRENT 0.1A  43VI,
Ipeak=5A, Imax=3.5A, Iocp min=7.9 DESIGN CURRENT 5A +5VALW
_EN#
N-CHANNEL DESIGN CURRENT 2mA
2N7002DW +5V_SB
USP
N-CHANNEL DESIGN CURRENT 4A +5VS
SI4800
TPS51125RGER
DESIGN CURRENT 0.5
DIODE FOSE 1 +HDMI_5V_OUT
MEG2010AEH 1.1A_6V
Ipeak=5A, Imax=3.5A, Iocp min=7.7 DESIGN CURRENT 5A +3VALW
N#
P-CHANNEL DESIGN CURRENT 330mA
AO-3413 +3V_LAN
_EN#
N-CHANNEL DESIGN CURRENT 225mA
SI3456 +3vV_SB
USP
N-CHANNEL DESIGN CURRENT 4A +3VS
SI4800 NVDD
P—-CHANNEL DESIGN CURRENT 1.5
A0-3413 +LCD_VDD
VR_ON
———
DESIGN CURRENT 47A +CPU CORE
ISL6262ACRZ-T —
,—SYSON
Ipeak=8A, Imax=5.6A, Iocp min=19.8 DESIGN CURRENT 10A +1.8V
TPS51117RGYR
USP
DESIGN CURRENT 1.5A  4+( . 9VS
APL5331KAC
,—Susp#
Ipeak=5A, Imax=3.5A, Iocp min=16.5 DESIGN CURRENT 4A +1.5VS
TPS51124RGER Ipeak=10A, Imax=7A, Iocp min=16.5 DESIGN CURRENT 10.2A 47 (Q5VS
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Voltage Rails STGNAL
STATE ISLP_S1# |SLP_S3# |SLP_S4# |SLP_S5#
Power Plane Description S1 S3 S5 G3 Full ON HIGH HIGH HIGH HIGH
VIN Adapter power supply (19V) ON ON ON | OFF S1 (Power On Suspend) LOW HIGH HIGH HIGH
B+ AC or battery power rail for power circuit. ON ON ON | ON
— S3 (Suspend to RAM) LOW LOW HIGH HIGH
+CPU_CORE Core voltage for CPU ON OFF OFF | OFF
+0.9VS 0.9V switched power rail for DDR terminator ON OFF OFF | OFF S4 (Suspend to Disk) LOW LOW LOW HIGH
+1.05VS 1.05V switched power rail ON OFF OFF | OFF
| S5 (Soft OFF) LOW LOW LOW LOW
+1.5VS 1.5V switched power rail ON OFF OFF | OFF
+1.8V 1.8V power rail for DDR ON ON OFF | OFF G3 LOW LOW LOW LOW
+3VALW 3.3V always on power rail ON ON ON | OFF
+3VL 3.3V always on power rail ON ON ON | ON
+3V_SB 3.3V power rail for LAN ON ON OFF | OFF
+3V_LAN 3.3V power rail for LAN ON ON OFF | OFF .
+3V_WLAN 3.3V power rail for LAN ON ON OFF | OFF BTO OPtIOT'I Table
+3VS 3.3V switched power rail ON OFF OFF | OFF
+5VALW 5V always on power rail ON ON ON | OFF j
_ Function North Bridge RJ11 CAMERA MIC HDMI
+5VL 5V always on power rail ON ON ON | ON
+5V_SB 5V power rail for SB ON ON OFF | OFF description GM GL Y
+5VS 5V switched power rail ON OFF OFF | OFF
_ explain GM45 GL40 MODEM CAMERA MIC HDMI Non-HDMI
+VSB VSB always on power rail ON ON ON | OFF
GM45R3 GL40R3
+RTCVCC RTC power ON ON ON | ON BTO GM45R1 GL40R1 MDC@ cam@ MIC@ IHDMIQ NIHDMI@
+CPU_CORE Core voltage for VGA chip ON ON OFF | OFF
+VGA_PCIE_1.1VS 1.1V switched power rail for VGA PCIE ON ON OFF | OFF
+1.8VS 1.8V power rail for VRAM ON ON OFF | OFF
External PCI Devices
EC SM Bus1 address EC SM Bus2 address
Power Device Address ! Power Device Address
+3VL  ECKB926D3 | +3VS ECKB926D3
+3VL ~ SmartBattery  0001011Xb 3\’/; T CPUTHMSen ’01;) 1’1; : T
WVL T FONB©APSenson . Swscswowez  TTRTXE
ICHO9M SM Bus address
Power Device Address
+3V_SB  ICHOM T
~ " ClockGenerator  1101001Xb
+3VS (SLG8SP556V)
+3VS ~ DDRDIMMO " 1001000Xb
+3VS ~ DDRDIMMI " T 1001010Xb
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8 H_A#[3..16]<___ = CPUA 43VS
i 1aq A = ADS# HADs# 8
v =] BNR# A
n s eJ Al S BPRI# H_BPRI# 8 o b
v 29 AlSl# ¥
H ﬁg_uzo AT DEFER# H_DEFER# 8 E
HA#9 1o Al @ DRDY# H_DRDY# 8 2 "
Y 3 Al G DBSY# H_DBSY# 8 g
o | A[10]# 1 S
o ';gg A1 © BRo# PH———————<"> H BRO¥ 8 S B
H A 12 ﬁlgg 3 icrrs D20 HIERR# RT 1\ A, 2 56 0402 5% 4 0sys s vbD SMOLK [-B——————<"> EC_SMB_CK2 30
oA B4 A4 £ N HE HINIT# 21 = H THEBMDA 2 1 pp SMDATA [-—————<_> EC_SMB_DA2 30
q A15]#
H_A; Ri = ba | 1] H THERMDC 3
8§ HADSTBHD <> M QSSF‘B[OW g Lock# H_LOCK# & 1 [2200P_0402_50V7K DN ALERT# A2 N0k 0402_5% ° VS
= RESET# pCl H _RESET# r H_RESET# 8 ’, — CPU_THERM# THERM# GND @Reserve for source control
8 H_REQ#0 REQ[0}# RS[0}# P } H_RS#0 8 if XDP, th ist 51lohm +1.05VS
8 H_REQ#1 REQ[1]# RS[1]# 954—: H_RS#1 8 | T usS TRR/These mesistor axe MO ‘ s
s Hpeou2 REQL2IA Relai ba2 t NS s __XDP_TDO g 2 | * EMG1402-1-ACZL-TR_MSOP!
8 H_REQ#4 REQ| 4}# - R14 54.9_0402_1% | Address:0100_1100 EMC1402-1
8 H_AT17.35 wiTs pS6 HHT# 8 M. Address:0100_1101 EMC1402-2
- H AT Y2of pry7p HITM# PE4 H_HITM# 8 R4 54.9_0402_1%
H_A#18 Usd ! ! xDP_TDI 1 >
[\__H A#19 R3] ﬁ]gg > BV} AR T R5 54.9_0402_1% :
N B | S R Lop 1o+ s | N
N A2z __ysd| A2TE 3 BPMIZI Paca | R6 54.9_0402_1% FAN Control Circuit
N A#23 Al22lt g [, BPMII# __XDP_TRST# 1 2 | +5V8
A28 LI apg 9 PROY# PAG25 5 o
N iz pal W2 B 14 DRDY Dach R7 54.9_0402_1% |
N Az 15d Aot @ S PREGH Pacs cK I 12
H A6 Tad aejs 1° |2 TDI [-AAS 2
I\__H A#27 w2 = & AB3 XDP_TDO _a )
s wsdl w2 o The a8 xopTiis @ PAD TS ss &
H_A#29 = DABS XDP_TRST# : 56_0402_5%
H_A; ﬁzg Al29}# & TRST# XDP_DBRESET# i 188355_S0D323-2
o A[30}# &  DBR# XDP_DBRESET# 22 _ 1
A3 vad] A5 R9 56_0402_5%
o Ass2 A e JFAN
EMYEEMYYS JA el THERMAL \ rocHoTs 10U_0805_10v4Z | +FANT 1]
H AB 1 2
H_A#35 A,ég A PROGHOTS bD21 H PROCHOT# Qs > ocps 2 a2
8 H_ADSTBH <_>————— VA ADSTB1j#| THERMDA 424 H THERMDA = s = @UMBT3904 SOT28 e
- B25 H THERMDC PROCHOT# PU: 680hm near CPU and MVP6. | 1 8 D2 4
H_A20M# THERMDC —_— - 2 | EN GND 1000P_0402_25V8 GND
21 H_A20M# T FERRA A20M# = | 560hm near CPU if no used. i LFAN1 VIN GND = »*—51 GND
21 H_FERR# Rl FERR#  QTHERMTRIP# PCL—————————————< |H THERMTRIP# 92T— '= — — — — —— — — = — — — —— VOUT ~ GND [-£
21 H_IGNNE# IGNNE# T — %0 ENDRANT i VSET  GND |2 BAS16_50T23-3 AGES_85204-0300N
21 H_STPOLK# H STPCLH D5l srpcik oLk — 10mil o APL5607KI-TRG_SO8 @
21 HINTR r LINTO -
21 HNMI L ——B4 Ty BCLK[0]- GLK GPU_BCLK 17 THERMDC routing together, 10U_0805_10V4Z % R10  10K_0402 5%
21 H_SMi SMI# BCLK[1] CLK_CPU_BCLK# 17 | Trace width / Spacing = 10 /10 mil oS
M ] psvpio1] 4 FAN_SPEEDT 30 ||
N5 Rsvpio2] e
121 Rsvp{o3] 1
B2 ngg{gg} a | 0.01U_0402_16V7K
D21 psypjos] & @
D221 psvpio7] &
Reserve for X‘mL'R$mwm w
]
debug »—E6] RsvD[09] w
close to South
Bridge
’7777777777777777‘ Peﬂfyﬂ
I
H FERR#
€59 80P_0402_50V8J ‘
| I
N
Y | A R O
597 80P_0402_50V8J ‘
HINIT# 1
€598 T80P_0402 50V8J | |
H NMI 1
599 180P_0402 50v8J | |
H_A20M# 1
€600 80P_0402_50V8J ‘
H INTR 1 I
180P_0402 50v8J | |
H_IGNNE#
602 80P_0402_50V8J ‘
H STPCLK# 1
C603 80P_0402_50V8J :
- Reserve for
debug
close to CPU
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CPUD
A4 vssjoo]  vssiose] 25
SA81 vssjooz]  vss[osd] [E2L
AL vssjoos]  vss[osd] [E2
VSS[004]  VSS[085]
8 H_D#[0.15] < wmmm (%PUB e >H_D#[32.47] 8 Al8 1 vssjoos]  vssjoss] [
D[O}# Dla2) PY22 — a2 | VoS00 VeSioas |B2s
DLl D[33j# AB24 — AF2 1 y55i008]  vSS[089] |k
Dizts Dl34j# Y24 — B6 1 vssjoog]  VSS[090] (2
o Dias 2 D[35)# Y28 — B8] vssjo10]  vssfoor) 23 o
Digls 3 & Doy Py — Bl yssjot1)  vssjogz) |28
Dists > & D b2 — B3 yssiot2]  vssjogs) [-Ha
! o © 125 H D#38 B16 U6
DlB}# 9 © ozerpi2 Doae B18 1 vssjo1a]  vss[ooa] [
G Y pmim— 2l e bl
! g W2 H D B24 V2
| DloJ# S il Pz i 241 vssjote]  VSS[097] L2
| D[10}# Dzl P2 i G54 vssjo17]  vssioss] R
D[11]# Dlaa)# P24 i 58 vssjot]  vssioag] (22
D[12J# Dfa4j P25 i G vssjotg]  vssiioo] &
D[13J# D[4}t PAAZS i 14 vssior0]  vssiior] AL
Dlis} o SO —— Gia ] VSshzal  vestios) |23
8 H_DSTBN#0 DSTBN[O}# DSTBN[2J# H_DSTBN#2 8 22 vssjora]  vssiiog] U24
8  H _DSTBP#0 DSTBP[0J# DSTBP[2}# H DSTBP#2 8 221 vssjopa]  Vssios] [ B
8 H DINV#0 DINV[O}# DINV[2J# HDINV#2 8 251 vssjozs]  VSS[106] [
8 H_D#16.31] H D#[48.63] 8 D1 vssjoze]  vssiio7] (2L
VSS[027]  VSS[108]
AE24 H D48 D8 AA2
0 S b Al W Gl
D[18}# D{SO}# An21 H D#50 D13 1 yssfoso]  vss[111] [FAAR
D[i9}# D[51]# [PAB22 H el Resistor placed within DIE yssoa1]  vss[112] [-AALL
D[20}# d D52} PAB2L 2 0.5" of CPU pin.Trace D19 1 yssfosz]  vss[113] [FAALL
D21J# 3 D[53)# PAG2E — D231 \ssjo33)  vss[114] [-AALE
D[22} 3 a 0{54}# AD20, Dot should be at least 25 D26 | yssjo34)  vss[115] [FAALL
3 AE22 H_D#55 : E3 AA22
D[23J# o D55 o mils away from any other VSS[035]  VSS[116]
D[24J# 9 O psej pAEZR — i i E6 1 vss[oss]  VSS[117] [FAA2S:
< IS8 Pacos H_D#57 toggling signal. E8 | Vog o AB1
D[25# 3 2 D7 pACE D 5 idth i 8| vssjoa7]  vss[118] [-ABL
o D[26]# 4 < Deli Parst HDrsg COMP [0, 2] trace width is E1a| VSSloss]  vss[i19] RS o
+1.05VS D[27)# a  Disgj H D#60 18 mils. COMP[1,3] trace VSS[039]  VSS[120
Close to Dl28}# piso}# PAC22 E16 { yssjos0] vssiiz1] [ABLL
CPU pin D[29J# Di61]# PAD23 H D#61 width is 4 mils. E19 { yssjoa1]  vss[i22] [FABLR
AD26 D[30}# Dl62]# PAE22 H D#62 E21{ yssjo4z]  vss[123] [FABIE
within D[31}# Dleaj# PAC23 H D#63 E24 vssjoaa]  vss[124] [-ABLS
: H_DSTBN#1 DSTBN[1}# DSTBN[3J# H_DSTBN#3 8 VSS[044]  VSS[125]
R11 500mils. coMPO__4 > £8 AB2G
1K_0402. 1% 8  H DSTBP#i DSTBP[1]# DSTBP[3}# H DSTBP#3 8 = P TER TR E81 vssjoas]  Vssiize] (42
8 H DINV# DINV[1}# DINV[3J# H DINV#3 8 compi h A ELL vssjoss]  Vssir27] (403
R VSS[047]  VSS[128]
OMP! -I_ — %
—CPUGTLREE _ADZ8 { Griper (e COMPIO) (B2 sour coupz 2 549-0402.1% EI6-1 vssjosg]  Vssii20] 408
G281 TESTY COMP[1] 5B 3 VSS[049]  VSS[130]
AA1 CoMP2 R15 27.4_0402_1% £2 AC14
D251 rEsTo COMP2] -4 CoNPs cOMP3 1 A E2 vss[os0]  Vssiial] [FACle
%024 | TEST3 COMP[3] = 5 VSS[051]  VSS[132]
AE26 | TESTY Ris 54.9_0402_1% E25 | ySsjose]  VSs[13a] [FACI
2K_0402_1% H DPRSTP# G4 AC21
<AELL eSS DPRSTP# HOacor HDPRSTPY 92140 \ G4 vssjosa]  vss[134] [FAG2L
A2 1ESTE DPSLP# H_DPSLP# 21 v/ 31 vssiosa]  vss[135] (402
9,17 CPU_BSELO BeeLlo PWRGOOD H PWRGOOD HPWREOOD 21 N G26 ] VSSiooe  Vesiia] A0S
9,17 CPU_BSEL1 BSELH SLP# ol H_CPUSLP# 8 H3 | vssjos7)  vss[iag] [FADE
9,17 CPU_BSEL2 BSEL[2] PS# H_PSK 40 . . H6 ] vssjoss)  vss[13g] [FARIL
- 5 layout note: Please use "Daisy Chain" H21 | \Ssiosg]  vssii4o] |-ARL3
enmyn to layout and the signal (H_DPRSTP#) Hig VSS[060]  VSS[141 ﬁg:g
is routed from ICH9 to power IC, J5 ﬁg gg; ﬁg }Zg AD22
122 AD25
then to NB and CPU "o | VSSI063]  VSS[144] = =
layout note: Route TEST3 & TEST5 traces on ground referenced layer to the TPs K1 ﬁg ggg ﬁg 132 AE4
41 vssiose]  vss[ia7] [FAEE
B VSS[067]  VSS[148] B
CPU_BSEL CPU_BSEL2 CPU_BSEL1 CPU_BSELO - 4 K26 | \sioes]  vss[149] [FAEL4
Reserve for 13 AE16
W CPUSLP# , | Fes Lo| Vssioesl - vssitoo] (4TS
| 650 180P_0402_50V8J ‘ ebug Lo1 | vodlorel VoS1el] [agea
166 0 1 1 | _H PWRGOOD 1 close to CPU 124 AE26
VSS[072]  VSS[153]
Ce51 180P_0402_508J | M2 A2
‘ H DPRSTP# 1 | M5 vgg 073 vgg 1541 "aFe
‘ Co52 T80P_0402_50V8J ez | Veslordl  Veahze! [Caka
200 0 1 0 H DPSLP# _2_<| 1 | M25 1 yssjoze)  vss[157] [FAELL
I 653 180P_0402_50V8J N AF13
| N vssjo77) - vssiisg] [FAELS
| < | D4 vssjoze]  Vssiisg] [FAELS
VSS[079]  VSS[160]
266 0 0 0 -] N26 | yosiogol  vesHed] |-AERL
P3 A5
vsS[os1]  VSs{162] [-A23- -
VSS[163
Penryn
A A
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| +CPU_CORE | | |
Near CPU CORE regulator| | L ettt -
| 330U_Dz¥2.5VY_R9M | 330y_D2_2.5VY_Ro9M I +CF'U,((;OF\E :
| " 41 ! 1 I
| i |
ESR <=1.5m ohm : _L L L : I 1 1 1 1 1 1 1 !
_ c7 cs cd c1o O c12 c13 c14 c15 c16 c17 c1s |
Ca aCItor S 1980uF | @ ! | Place these capacitors on L8 ‘
p I E E ! | E E o (North side,Secondary Layer) 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3V6M
| 330U_D2_25VY_ROM 3aou_|3232.5w RoM | | ‘
[ | NS [
Change to SGA00002680 | AV :
D I D
+CPU_CORE +CPU_CORE | +CPU_CORE |
Q Q | Q |
CcPUC | |
A7 AB20 l l l l l 1l 1 1
A9 Vgg 001 Vgg 068] [~ 75 | c19 C20 c21 c22 c23 C24 C25 C26 !
A10 | VCcloo2] VCC[089] 5~ | Place these capacitors on L8 |
a2 | YSSIO0S] VCCIO70] aca | (North side,Secondary Layer) 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3v6M!
A13 AC12. | |
Al8 vecjoos]  vocjorz] [-AS12 ‘
Al8 vecjoos]  vooio7s] (-G I %7 !
AT vecjoo7]  vocfor4] [-ASt I
A18 vecjoos]  vocfo7s] (-G I +CPU_CORE !
201 veejoos]  voc[o7e] [AS | ° I
BZ- vecjoto]  vocjor7] [ADZ | |
VCC[o11]  VCC[078 M
B10 1 yGcjo12)  vecjore) [FARIL ! 1 1 1 1 f i f i
B12 AD12 | car co8 c29 c30 cst cs2 cs3 c34 I
VCC[013]  VCC[080) . 1
B14 | v dioqa VGGl [-AR14 | Place these capacitors on L8 |
B15 | Vvooaoie  veaced [apis ‘ (Sorth side,Secondary Layer) 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M |
B17 AD1 |
BIZ vecjots]  vocioss] A1z |
B18 vecpor7]  vocjosd) DY | %7 |
201 vecpots]  veojoss] AL ‘ |
8- vecjors]  Veojose] [-AELD ‘ +CPU_CORE |
G101 vecjozo]  vecjos7) [FAE2 | ° |
G121 vecjoar]  vecjoss] [AELS ‘
VCC[022) VCC[089) !
G154 yCojo23)  VGC[o90] [FAELZ | 1 1 1 1 f f i 4 |
c1z | yed AE18 c35 c36 ca7 c3s c39 c40 cat caz |
Cig | VoCl024 VCC[091] [~y o0 ! Place these capacitors on L8 ——— |
c Do | VESI020] VECIO0R] Mok I (Sorth side,Secondary Layer) 10U_0805_6.3V6M | 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3V6M 10U_0805_6.3veM|  [c
D10 {yGojo27]  VCC[og4) [FAELL ‘
D12 AF12 | |
D121 vecjoss]  vocjoss] [-AET2 | |
VCC[029]  VCC[096)
D15 AF15 | |
D18 vecjoso]  vocjos7] HAES ‘
VCC[031]  VCC[098 I Mid Frequence Decoupling
D18 AF18 - |
M8 vecjose]  vocoss] (—AELE B e .- A . T A L o
EZ vecjoss]  vecrioo
VCC[034] T — - oo e o .
E10 { yccjoss]  vecppor) (821 ! |
E12 | \/CCi036 VGOP[02] |8 T ! Place these inside socket cavity on L8
Ei3 102] g w | 1+1.05VS (North side Secondary) !
Et3{vccjos7]  vocr(os] [ ‘ e ry, ‘
E181vcojoss]  vecr(od) (K& I ‘
VCC[039)] VCCP[05] | !
E18 { yGGlodo]  VCCPjos] |21 co12 Lo 1 1 1 1 1 | e
E20 1061 Mot cas c45 c46 ca7 ca8 c49 |
VCC[041]  VCCP[07] ,4 |
E7 | Vacioss  vooros |21 30U_D2_2YY_F7M 330U 63V_MLR1S |
E9 | VCcioas vccp{oe N21 I 0.1U_0402_10V6K 0.1U_0402_10V6K 0.1U_0402_10V6K 0.1U_0402_10V6K 0.1U_0402_10V6K 01_0402_10V6K |
|
10 vccjoas)  vecr(io] (A ‘ |
VCC[045]  VCCP[11 ’ ) ! : |
E:g VCC[046] VCCP[12) ‘FIS; reserve for test | |
E15 vocjoar  vecryis) [H2 I !
ELZ vocjoas)  voop(ia] (LA -
El81vociode  voop(is] (2L
VCC[050]  VCCPI[16 :
AAZ 1 \Gcio51 Near pin B26
ZaA% vecpose) oA B8 —————— 0415V
VCC[053] VCOA[OZ] i i
AA12 cs1
? aais | yochocs vip[o] [-ADS PU_VIDO 40 TS50 °
AA15 | oo 9] g5 BUVIDT 40 0.01U_0402_16V7K_ 10U_0805_6.3V6M
815 vociose vip[i] (A3 B
AT vCC[057] ViD[2] [-AE3 PU_VID2 40
AMB vcclosg, VID[3] [-aEL PU_VIDS 40
201 vociosel ViD[4] [-AE3 PU_VID4 40
o831 vecioso ViD[s] [-aE3 PUVIDS 40
AC10 vcclost VID[6 PU_VIDG 40
VCC[062]
Ania| Veoioes VCCSENSE
AB141 vCClo64]  VCCSENSE CCSENSE 40
VCC[065]
Ania| Veoioes VSSSENSE
VCC[067] VSSSENSE VSSSENSE 40
Penryn -
‘777‘77777777777777777
| +CPU_CORE :
|
\ VCCSENSE 100 0402 1% » 1 _R19 ‘
|
|
|
| |
| ‘
. |
A I Close to CPU pin ‘ A
|  within 500mils. ‘
\7777777777777777777 |
Length match within 25 mils Seourity Classification Compal Secret Data Compal Electronics, Inc.
g . .. Issued Date 2009/07/28 Deciphered Date 2010/07/28 Tt
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Layout Note:

H_RCOMP / +H_VREF / H_SWNG
trace width and spacing is 10/20

within 100 mils from NB

+1.05VS

8 R21
1K_0402_1%

+H VREF

H_RCOMP

+1.05VS

R22
221_0402_1%

H_SWING=0.3125*VCCP
H SWNG

C52
2K_0402_1% 0.1U_0402_16V4Z
@

R24
24.9_0402_1%

R25

100_0402_1% 0.1U_0402_16V4Z

Near B3 pin

6

CANTIGA ES_FCBGA1329

GM45R3@

Vo = >H A#3.35] 5
H_DH[0..63] <
H_Aw 3 [FAl4 1A
n 0% E2 4 1 py o H A# 4 [FC15—
a8 F16 A5
H D#2 H_D# 1 H_A# 5 H
E8 b3 A6
H D#3 H D# 2 H_A# 6 H
£6 cig A7
i HD# 3 H A% 7 i
G2 Mi6__H A#S
H D#5 H D# 4 H_A# 8 H
He 13 A#9
H D#6 H D# 5 H_A# 9 n e
H2 1 | b e H_A# 10 [B16
H_D#7 _D#_ A H A
E6 R16
o HD# 7 HA# 11 -
D4 N A
oos H D# 8 HA# 12 n e
H3 {7y g H_A# 13 [FM13
LL M3 g0 HoA# 14 [FEIZ—H A
LL MU b1 HoA# 15 [-RIZ—H 2
H_D: Nil . AH F1 H A
i H D# 12 HA# 16 -
- A2 Hp# 13 H_A# 17 |FG20 —
LL N2 | gy HoA# 1g [-B18—H 2415
H_D: J6 | R AH J16 H A#19
i) H D# 15 HA# 19 -
P2 E20 A#20
i) H D# 16 H_A# 20 -
12 H16 A#21
T HD# 17 H_A# 21 -
R2 J20 A#22
o H D# 18 H_A# 22 -
N9 11 A#23
B H D# 19 H_A# 23 -
L6 Al A#24
Best H D# 20 H A% 24 -
M5 B1 A#25
Dus H D# 21 H_A# 25 -
J3 L16 A#26
Do H D# 22 H_A# 26 -
N2 C21 A#27
Daos H D# 23 H_A# 27 -
R1 J1 A#28
Do H D# 24 H_A# 28 -
N5 H20 A#29
Daa H D# 25 H_A# 29 -
N6 B18 A#30
D H D# 26 H_A# 30 -
P13 K1 A#31
Dast H D# 27 H_A# 31 -
N8 B20 A#32
Dae H D# 28 H_A# 32 -
L7 E21 A#33
Do H D# 29 HA# 33 -
N10 K21 A#34
AR H D# 30 H A% 34 -
M3 120 A#35
T Daas H D# 31 H_A# 35
Y3
Do H D# 32
HDiar -2l HD# 83 H_ADS# H_ADS# 5
HDiss .| H D# 84 H_ADSTB# 0 H_ADSTB#0 5
HDiss o H D# 35 H_ADSTBH 1 H_ADSTB#1 5
HBisr 2| H D# 36 . H_BNR# H BNR# 5
HDiss e H D# 87 A H_BPRI# H_BPRI 5
HDiss | H D# 38 & HoemeaH H_BRO# 5
i H D# 39 H_DEFER# H_DEFER# 5
i LR W D140 T A oDBSY# H_DBSY# 5
i 8 K Di 41 HPLL_CLK CLK_MCH_BGLK 17
i A2 WD 42 HPLL_CLK# CLK_MCH_BCLK# 17
i 5088 ow 4 H_DPWR# H_DPWRY# 6
i AML W Di 44 H_DRDY# H_DRDY# 5
H D. apiq | H-D#45 H_HIT# HHITE 5
i ADI0 W Di 46 H_HITM HHITME 5
T Dyis A3 H Di 47 H_LOCK# H_LOCK# 5
Do H D# 48 H_TRDY# H_TRDY# 5
AE9
oee H D# 49
AA2
Boey H D# 50
AD8
D H D# 51
AA3
Do ——aa3- H D# 52
Do —aD3-| H D# 53 H_DINV# 0 H_DINV#0 6
i Dyee DI H D# 54 H_DINV#_1 H_DINV#1 6
HDsee Sl H D# 55 H_DINV# 2 H_DINV#2 6
D H D# 56 H_DINV# 3 H_DINV#3 6
ACt
HBie—aSl HD# 57
HDiss At H D# 58 H_DSTBN# 0 H_DSTBN#0 6
Dot H D# 59 H_DSTBN# 1 H_DSTBN#1 6
H Do —SL HD# 60 H_DSTBN# 2 H_DSTBN#2 6
T Des H D# 61 H_DSTBN# 3 H_DSTBN#3 6
AG2
H Dios 422 H D# 62
H D# 63 H_DSTBP# 0 H_DSTBP#0 6
H_DSTBP# 1 H_DSTBP#1 6
4 SWNG H DSTBP# 2 H_DSTBP#2 6
— i heo 55 H_SWING H DSTBP# 3 H_DSTBP#3 6
—HRCOMP_____E3 fpcomp
H_REQ# 0 H_REQ#0 5
H_REQ# 1 H_REQ#1 5
H_REQ# 2 H_REQ#2 5
H_REQ# 3 H_REQ#3 5
H_RESET# H_CPURST# H_REQ# 4 H_REQ#4 5
H_CPUSLP# H_CPUSLP#
H_RS#_0 HRS#0 5
HRS#_1 HRS#H 5
——H AR AL W avRer HRS# 2 HRSt2 5
H_DVREF
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X

Strap Pin Table
38 +1.8V
0 667
CFG[2:0] Q 800 xM36 { gqypy sacko-—AP24 DDRA_CLKO 15
0 1067 %N36 | pgypo SACK AL DDRA_CLK1 15 Ro6
xB33 1 rsyp3 SB_CK_0 [Au24 DDRB_CLKO 16 2
X2 133 rsvpa SB_CK_1 [FAU20 DDRB_CLK1 16 1K_0402_1%
CFG5 Internal pull-up X 4 *(Default) RSVD5 % - Az -
RSVD6 SA_CK# 0 DDRA_CLKO# 15 o
0 PM Host Interface is enabled  can sup orl dlsble by SW. RSVD7 = SA OK# 1 [-AR2L DDRA GLK1# 15 +SM_RCOMP_VOH
CFG6 Internal pull-up | 1 =iTPM Host Interface is Disabled * (Default) RSVDS 5] SB OKs# 0 |-AU24 DDRB GLKO# 16
. . % K12 | poypg < SB_CKy# 1 [-AV20 DDRB_CLK1# 16 1 22” 0603 6.3VK
0 = Intel Management Engine Crypto Transport Layer Security RSVD10 n 5028 54
(TLS) cipher suite with no confidentiality Vol 5 SASKED Mavis DoRaCKEO 18 0.01U_0402_16V7K
CFG7  Internal pull-up . . o RSVD13 o, SB_CKE 0 [-AX38 DDRB_CKEO 16 I”SM_DRAMRST# would be | i 3-°1K—°“°2—1%
= Intel Management Engine Crypto TLS cipher suite with x1241 Rsypia S SB_CKE_1 [BB38 DDRB_CKE1 16 ‘L needed for DDR3 only | o
confidentiality « pefaul ] A7 e - T T T T TTC
e o Shosye Pt e T oo o
0 = Lane Reversal Enable %<B31 | pavpys S8 0s# 0 [-AVIE DDRB SOS0¢ 16 I For Cannga\ 80 Ohm J
CFG9 Internal pull-up | 1= Normal Operation *(Default) B2 | psvpie SB os# 1 [-AR13 DDRB_SCS1# 16 bmm e — 1 ! 520_0803_6.3V6K
RsvD17 b3 cs6 c57 R28
0 = PCle Loopback Enable A — SA opT o |FBR1 DDRA_ODTO 15 |
CFG10 1Internal pull-up 1 = Disable* (Default) (/3 g SA ODT 1 Qlls DDRAODT1 15 | 0.01U_0402_16V7K b 1K_0402_1%
>&Y211 gsvp2o SB_ODT O DDRB_ODTO 16
CFG[13:12 86 a" Z Mode Enabled g = sB_oDT_1 [FAY13 DDRB_ODT1 16 : ey eV
: eserved e I itk A
L 1 10 R Mode Enabled % SM RCOMP |-BG22_ SMRCOMP T R29 3 2 806 0402 1% |
Internal pull-up | 11 = Normal Operation* (Default) RSVD22 O SM_RCOMPy [-BH21SMRCOMP# L B30 1 2806 0402 1% R31
RSVD23 - b
0 = Dynamic ODT Disabled RSVD24 SM_RCOMP VOH +SM_RCOMP_VOH 1K_0402_1%
CFG16 Internal pull-up 1= Dynamic ODT Enabled *(Default) RSVD25 E SM_RCOMP._ oL [-BH28 +SM RCOMP VOL 20mil
mi
0 rmal Operatiol ] SM_VREF |-AV42__+SM_VREF
CFG19 Internal pull-down | 1= ﬁl Lane%leversal Enable *(Default) &) SM._PWROK gm ;‘ngOK Egg ggg4g§°g%w
i i SM_REXT A 1
CFG20 0 = Only PCIE or [SDVO/DP/HDMI] is operational. * (Default o M (-BCg R34
Internal pull-down Y [ 1is op ( ) a SM_DRAMRST# Cs8 1K_0402_1%
(PCIE/SDVO select) 1 = PCIE/[SDVO/DP/HDMI] are operating simu. =) LK DREF 96M b 0@1U,°4°2,16V4Z
DPLL_REF_CLK BT DREFSeME CLK_DREF_96M 17
DPLL_REF_CLK# TR DREFS8C CLKDREF g6 17
DPLL_REF_SSCLK TR DREFS5CF DREF
v DPLL_REF_SSCLK# CLK_DREF_SSC# 17
| PEG_CLK bglcugmcmsepu 17
O PEG_CLK# CLK_MCH_3GPLL# 17
DMI_RXN_0 QE“‘ DMLITX_MRX_NO 20 —
DMIZRXN_ 1 (-AES DMI_ITX_MRX_N1 20
DMI_RXN 2 AT DMI_ITX_MRX_N2 20 L1.05VS
DMI_RXN_3 DMI_ITX_MRX_N3 20
AE40
DMI_RXP_0 DMI_ITX_MRX_P0 20
R35 2 1_1K_0402 5% MCH_CLKSELO Tos ‘AE3g
6,17 GPU BSELD R36 1 1K 0402 5% MOH OLKSELT Ros | CFG0 DMIZRXP_1 [ =20 DMI_ITX_MRX_P1 20 +3VS
617 CPU_BSEL{ £ CFG 1 DMI_RXP_2 DMI_ITX_MRX_P2 20
R37 2 1 1K 0402 5% MCH CLKSEL2 P25 ‘AH40 R3g
617 CPU_BSEL2 CFG 2 DMI_RXP_3 DMI_ITX_MRX_P3 20 N
T14 PAD P20 | Ghaa Lane reversal 1K_0402_5%
P24 »
R3O 1 @221k 04005 EAD BT CFE 5 hae | CFG 4 — DMITXN_0 DMI_MTX_IRX_NO 20
: CFG 5 DMI_TXN 1 DMI_MTX_IRX_N1 20
%7 R0t 202.21K 0402 1% MCH CFG 6 N24 f Spog = DMITXN 2 DMI_MTX_IRX_N2 20 R41 Ra2
¢ Ra8 1 2@221K 0402 1% MCH CFG 7 M24 | fpc— 4 A DMI_TXN_3 DMI_MTX_IRX_N3 20 54.9_0402_1 1K_0402_5%
*E21] cra g
| Ra4 4 . AD221K 0402 1% MCH CFG 9 ““coa i
Fmas T a1k 040z 1% WOH OFG 10_Gaa | G285, ap DM TP DM MIX IR P 20 MCH TSATH# SN > MCH_TSATN_EC# 30
N2 crG Ty DMITXP 2 DMI_MTX_IRX_P2 20
R4E 1 221K 0402 1% _MCH CFG 12 *“ppy L LTXP._ _ MMBT3904_SOT23-3
R47_1 2@2.21K 0402 1% __MCH CFG 13 Tot Cig’lg DMLTXP_3 DMI_MTX_IRX_P3 20
*<B20{ ey
+3VS R48 221K 0402 1% _MCH CFG 16 gEg 12
xH2L{ cegTy7
1§ PAD CFG_18 A
R49 4,02k 04024 £AD 7 CFG 1o )
4.02K 0402 1% MCH CFG 20 gra_t1 g o b o |-B3a Strap Pin Table
- GFX_viD_1 [FB32x = =
GFX_VID 2 [FG33 SDVO_CTRLDATA | 0 =SDVO interface disabled *LDefauIl)
0 GFX_VID_3 [FE33x (Internalpull-down) | 1=SDVO interface Port B enabled
RS51 1 2 00402 5% PM SYNC# R R29 O VID_3 | "Eag 7
PM EXTTS# R 22 PM_SYNC# PM_SYNC# GFX_VID_4
+3VSO LA - PRSTP# [ >——————— B7 | oy ppRSTPE — DDPC. CTrtIaD 0 = Digital display (iHDMI/DP) interface dlsabla!%DgIaélli)
RS2 10K_0402_5% PMEXT TS# 0 o] (Internal pull 1 = Digital display (iHDMI/DP) interface Port C
R53 00402 5% _PM_EXTTS# R Y
15,16 PM_EXTTS# e PM_EXT TS# 1 2
o MCH ST —AT40 pWROK 59 GFX_VR_EN [-C34x
2025263031 PLT RST# R54 100_0402 5% MCH_ASTINZ PURO
(Y, i R55 0_0402 5% NB THERMTRIPE STIN# +1.05VS
521 H_THERMTRIP# e 2 % — DPRSLEVR 220 THERMTRIP# n
2240 PM_DPRSLPVR e DPRSLPVR
NC_1 CL_CLK CL_CLKO 22 1F:<57o402 19
Use VGATE for GMCH_PWROK NC 2 CL DATA CL DATAO 22 0402 1%
N 3} L PWROK | -AN3s_ICH PWROK_____ = Width:Spacing
GMCH_PWROK C_3 S cf Ol ; CI VREF
22,30,40 VGATE - NG 4 CL_RST# CL_RST#0 22 : =
R58 @0_0402_5% NG5 CL VREF |-AH34 +CL VREF should be
2230 ICH_PWROK — NC_6 +CL_VREF=0.355V 0.35 v
R59 0_0402_5% Neg
- C59 R60
NC_8 - DDPC_CTRLCLK [-N28 N
NC o (fi DD GTRLDATA [M2BX (o 0.1U_0402_16V4Z 499_0402_1%
NC_10 SDVO_CTRLCLK SOVO SDATA SDVO_SCLK 19
NC_11 SDVO_CTRLDATA SDVO_SDATA 19
NG 12 O CLKREQ# CLKREQ_3GPLL# 17
NC_13 & ICH_SYNCH# MCH_ICH_SYNC# 22
NG 14
NC_15 = MCH_TSATN#
[ Bi2  MCH TSATN#
NG 16 = TSATN#
NC 17
mgﬂg the strap pin will impact no IHDMI SKU if mount
NC_20 HDA_BCLK :%,gg{_:L’:‘(émCHz'm
ﬁ:é #
N%ﬁé H%’ARSSTS’\ B29_AZ SDIN2 MCH R W AZ_SDIN2_MCH 21
Ne2s HDA 800 -G8 <1 Az snout e B ’
NC_24 Et} HDA_SYNG AZ_SYNC_MCH 21
NC_25
NC_26 T
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15 DDR_A_DI[0..63] < w=
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[

U3D 16 DDR_B_D[0..63] < >w== ) ) UsE
A Dt AJ38 AK4 DDR B BSO 16
DQ 0 SA BS_ 0 DDR_A_BSO 15 S8 DQ 0 SB BS 0 B |
L aia | $0-08- SA BS 1 DDR_A BS1 15 0 D A4S | B DQ_t SB_BS_1 DDR B BS1 16
&b AN3B sADQ 2 SA BS 2 DDR_A_BS2 15 o - AP47 | 557DQ 2 SBBS 2 DDR B BS2 16
SA_DQ_3 o SB_DQ_3
L A8 | SpDQ 4 SA_RAS# DDR_A_RAS# 15 o D Ald6 | e DQ 4
L Al 55 pg 5 SA CAS# DDR_A_CAS# 15 SB DQ 5 SB_RAS# DDR_B_RAS# 16
A D Anag | SA-DQ ! A D D AMAS DOR B OASE 16
SADQ_6 SA_WE# DDR_A_WE# 15 B B SB DA 6 SB_CASH# B
A D AM42 | Sr-po 7 - D D :ﬂjﬂ SB_DQ_7 SB_WE# DDR_B_WE# 16
A D ANga | SA-DA o s -
~E AN43 52 DG 8 D D aL4e | SE-D-5
&b auan | S3-D8- DR ab BA4S | 5p7pQ 10
&b AT SA DQ 11 ef —>DDR_A_DM[0.7] 15 5 5 AY48 | S DQ 11
£ 32 AN4L 5A DG 12 A AD 5 5 AT47 | S5p7DQ 12
SA_DQ_13 SA_DM_0 A D DI D BA47 | SB-DQ 13
. A4 55 pQ 14 SADM_1 [-ATAL 5B DDR B D A4l sBDQ_14 A bmo_f—{__>DDR_B_DM[0.7] 16
A D AU42 “nA - e AY41 D PO - SB DM 0 =
SADQ_15 SA DM 2 B 5 5 SBDQ_15 | A 5
A D AV39 o AU39 A D BC46 SB DM 1 4
SADQ_16 SA DM 3 B 5 5 SBDQ_16 B DM 1 [-AX 5
A D AY44. o BB12 A D BC44 SB DM 2 40
SADQ_17 SA DM _4 B 5 s SBDQ_17 DM 5
A D18 BA40 o AY6 A D BG43 SB DM 3 | BF35
SADQ_18 SA DM 5 B 5 Sis SBDQ_18 DM 3 (-BEA 5
A D19 43 N AT: A D BF43 5 D
Dz an4d3{ SADQ_19 SADM 6 [*hLZ . 5 D2 Lis2 S8 DQ 19 sB_pm_4 [-HGL 5
A D21 ayas | SADA20 SA_DM_7 DI D21 B4t | So-0a-2) m SBOM2 Capt D
SADQ_21 _DQ X D
2D BB4L | 5A DQ 22 o s A baso fI__>DDR A DQS[0.7] 15 o Do BE401 S8 DQ 22 SB_DM_7 [-AK2
DQ_ L SB_DQ_23
ADad avaz | SA-B9-2 SA-DAS0 ["AT44 DDR A DQST DDR B D24 BGas | Sooaas A ———0DR B DGSD.7] 16
A D25 Bnag | SA-DA oo | -BA43 A DQS2 D D25 BF38 —NO DQSo
SADQ_25 SA_DQS 2 5 SB_DQ_25 - SB_DQS 0 5ast
ADK AVSZ | 5npq o6 > sADQS 3 [BGZ Apass DR pe—bBHIS ] 550G 26 o SBDQS 1 et
A D27 AT36 “00 Ao 4 |LAW12 DQS4 335 | QR PO " PAS D
SADQ_27 o SA DQS 4 5 SB_DQ_27 SB DQS 2 Sass
A D28 AY38 L M Res A_DQSE DI D28 BH40 @) D
SADQ_28 o SADQS 5 5 SB_DQ_28 SB DQS 3 Sase
A D29 BB38 s - - AU8 A _DQS6 D! D29 BG39 2 D
DQ_29 SA_DQS 6 5 SB_DQ_29 SB DQS 4 5
ADD _avan SAboa0 E SA DS 7 [FAM — SR —HG34] 550G 30 g SBDQS 5 pase
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2.2U_0603_6.3V6K| 0.1U_0402_16V4Z Dom A oo 3 [ ovio [ DDR A DMo 1 bDR_A_DMO.7 10
DDR A DQSO 13 | Daso# A 7y DDR A D6
13-4 baso Das 14 SELR ] DDR.A_DQS[0.7] 10
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o | ! DDR A D1 25§ 5% owi 2 DDR A DM1 ‘ ey | >
VSS Vss o
| R10 | BoR A DasH 224 past# cro |38 DDRA_GLKO 9 I |
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B Vio]e] <l N > ——_| DDR_B_DQS#[0..7] 10
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3 4 DDR B D5
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cist ci18: DDR B DI a0 e I DDR B DMI0.7] 10
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@ DDR B DQS#0 fTH Bevd 9 T ] DDR_B_DQS[0.7] 10
DDR B DQS0 13 | Daso# VSS Iy DDR B D6 _B_Das[0.7]
15 | Daso Das I¢ DDR B D7
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DDR B D2 1 Q sshle—4 S T
DDR B D3 19 | P2 VSS o0 DDR B D12 I I
DQ3 DQ12
21 | 0es N B DDR B D13 I |
DDR B D8 23 VQ D S‘g 24 | +1.8V ‘
. DDR_B_D9 o5 | D98 VSSIog DDR B DM1 | o) ‘ .
DQ9 DM1
DDR B DQS#1 o vss vss [-28 ‘ !
S8R & Das 294 pasi# ] DDRB_CLKO 9 [ r r r ° ° ° ° |
DQS1 CKo# DDRB_CLKO# 9 R N N N 2 2 2 2 ‘
334 vss vss 24 S S < S S S S D!
DDR B D10 as | res oo s DDR B D14 gl alsals aollacllallaolb ol o
DO 6 D11 a7 § 5370 Dot Jea DDA 5 D15 - e ETE 8 § F—=2 fT8 fFT8 fFr& FT=2.
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! < < < < |
| S S S s s s s s
21 m = = = = N N N N |
DDR B D17 aa | yos VSS Iy DDR B D21 ‘ ‘
DDR B D20 45 | D916 DQ20 7 ¢ DDR B D16 ‘ [
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DDR B DQS#2 o vss vss 48 I | L
5BR 5 Boss 494 paser ne -5 SR B <IPMLEXTTS#O15 oo o
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234 vss vssE%—¢  oReop 0 T TS S oSS S oo - - - - -
DDR B D18 55 4 0018 DpQ2s 56 DDR B D22 r |
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DDR B D28 1] VS8 VSS oo DDR B D26 | o Resistors terminated to +0.9VS I
DQ24 DQ28
DDR B D25 63 64 DDR B D24 ‘ I
DQ25 DQ2o |84 ‘
DDR B DM3 a7 | VS8 VSS I es DDR B DQS#3 e e = = = = = = o |
DM3 bass# §7, DDR B DQS3 [ e 2 2 2 2 e e e
?‘1— NC DQsS3 | D D 1 1 1 D D D D !
14 vss vss 2 8 R 8 R B 8 g 8 ' |
DDR B D30 2 RS b K71 DDR B D29 8 g 3 3 3 3 3 3 g
DDR B D31 5 | D926 baso ¥—g DDR B D27 I Pe= o = Pz = Pz == P = I
vee’ Oyse Ja - gl 2 gl 2 gl 2 gL |
b b b b b
2 s ooms_okeo[_> DDRE CKEQ 291 ckeo NC/CKET |-E0 DDRE CKE1 <__|DDRB_CKE1 9 Ry R Ko N Ko N R, N Ry : 2
+18VO % VDD VDI ﬁ O+1. ! g 2 g 8 g
NC NC/A15 | =
10 DDR B BS2 [_>——DDR B BS2 o NG/als | 8 DDR B MA14 ‘ ‘
DDR B MA12 8o | VPP VDD I a0 DDR B MA11 I !
DDR B MA9 a1 | 412 Y DDR B MA7 | 7 !
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—= s = T
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DDR B D40 141 5 Ry K77 DDR B D45 B ODT0 5 3 5 3 A
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DQ41 =
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DDR B DMs a7 | 158 g B DDR B _DQS5 56_0804_8P4R_5% [56_0804_BP4R_5%
149 150
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DDR B D43 153 | D942 DQ46 ¥ 2y DDR B D47 R_B MA12 8 1 8 1 BS1
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5

PIR (Product Improve Record)

NBWAA LA-5821P SCHEMATIC CHANGE LIST
REVISION CHANGE: 0.1 TO 1.0

NO DATE PAGE MODIFICATION LIST PURPOSE

1. 08/06 18 Add R936 on BKOFF#; R937 on INVT_PWM To prevent EC pin damage

2. 08/06 26 Add RL90, RL91, RL91 on +3V_LAN For EMI's request

3. 08/06 18 Add C922, €923, C924 220pF on DAC_BRIG, INVT_PWM R, BKOFF#_R For EMI's request

4. 08/06 31 Delete R752, C787 on SPI_CLK; Add L912, C925 on SPI_CLK L For EMI's request

5. 08/06 28 Add LAll on INT MIC_L For EMI's request

6. 08/06 28 Mount D61, DA3, DA6, DA7 For ESD's request

7. 08/06 32 Un-mount SW5, SW6 Power button, no need after pre-MP
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