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Voltage Rails

Voltage

Description

Control Signal

PWR_SRC AC ADAPTER OR BATTERY IN
V_CORE Core Voltage for Processor VR_ON
+VTT 1.05 rail for Processor & SIS968 GTL 10 +1_5VM_PG
+1_5VRUN 1.5V switched power rail(off in S3-S5) +5VRUN
+1_2VRUN 1.2V power rail SISM672FX Analog (off in S3-S5) RUND (RUN_ON)
+3VRUN 3.3V switched power rail(off in S3-S5) RUND (RUN_ON)
+5VRUN 5.0V switched power rail(off in S3-S5) RUND (RUN_ON)
SMDDR_VTERM | 0.9V DDR Termination voltage (off in S4-S5) RUN_ON
+1_8VDIMM 1.8V power rail DDRII (off in S4-S5) DIMM_ON
+1_8VRUN 1.8V power for SIS968 MuTIOL IO and core logic (off in S3-S5) RUND (RUN_ON)
+1_8VSUS 1.8V power rail for SB core logic (off in S4-S5) SUS_ON
+3VSUS 3.3V power rail (off in S4-S5) SUS_ON
+5VSUS 5.0V power rail (off in S4-S5) SUS_ON
+3VALW 3.3V always on power rail PWR_SRC
+5VALW 5.0V always on power rail PWR_SRC
+V5_AUDIO 5.0V Power rail Audio codec(off in S3-S5) RUND
+1_2VSUS 1.2V power rail SISM672FX Digital (off in S4-S5) SUS_ON

POWER STATES

STATE SIGNAL SLP_S3# | SLP_S5# [FW*ALWAYS | +V*SUS | +V*RUN Clocks f+1_8VDINM
Full ON HIGH HIGH ON ON ON ON ON
S1(Power On Suspend) | HIGH HIGH ON ON ON Low ON
S3( Suspend to RAM) LOW HIGH ON ON OFF OFF ON
S4( Suspend to Disk) | LOW LOW ON OFF OFF OFF OFF
S5 / Soft OFF LOW LOW ON OFF OFF OFF OFF

Note : WHEN AC MODE
high

. System turn on then

+V*SUS will always

keep

MSI CORPORATION




5 H_A#(35:3] WRIE=E
5 HRSHRO [ e R
y ’
5 H_REQH40] HREQH) 5 H_DH63:0) < e SE
uzsa
— i ——U4d A » ADSH HADSH 5
—EElsdar & BNRé HBNRE 5
[ — ] BPRI# HBPRIE 5 Dl
v — s < Dl
e — A oEFERK H_DEFERY 5 o
o ned il 8 o HoRovE 5 o Bl
— e ——aq Alslt G DBSY# HDBSY# 5 3| DI36J#
o —had Ao 3 E o3
—Aesd A BRO# PEL———————<>H BREQH 5 2l o
v > 4 . . 9 Dol
p— o0 ERRE
Em—_: 757 [, g, o
e — e € "W HnTE 26 Sl o o
—_—S Pl
A s g & oo
VR
Mgk | B Locks <> ook 5 &
5 HapsTBI0 <_>———M1d ppstao) | © E D4
1 REQH0 ResET# H_cPURSTH 5 5 oy
—RE_Kag requo RS[O]# Dla6]#
Thmegn g REQOK R
e e Reele R s wostano osTor W ostenz 5
—REdad peqya ROV H_TROVS S 5 HDSTEP#D DSTBR[2l# H DSTBP#2 5
—HLREO% 114 Regia 5 HDINVHO DINVE2# HDINV#2 5
s HiTe HHTE s
— e g HITME HoHme
v 4 ojaeye
T Rid ol | eewiow Dlaols
— e ——Y8q Ao & BPM[LJ# Dls0
A Qa3 |0 sPMze it D51
T A A -4 ° olszpe
— e q A ® |2 PrOvH b4 D[53J#
—— e ——2iq A2as 0 |O  PREQ# 3 D54J#
— = B
e — s TcK o5 > oSSl
i P 9 olsels
—peer wd e [ mo r—————= 3 o7l
T B oebe e s ity .
- —7 5 o R HIEST W 57 o Do
THABIupd wbc0  HOBRE - — 1 4 I
e Azoje OBR# =5 26 & oleo
——r——oAq AL 29]# D61
TR wag AL Ness X 0wz 2oy < Do
AT asad (T | THERMAL H_PROCHOT# 41 R259 0.1U10x0402 o o ol
e - ioioior s wostaner e | Costousle W osrnis 5
— AT _asad gl | procroTk — [——>H_prOCHOT#_SB 24 Ht STeP(L} DSTEPL3}H HCDSTBPFS 5
5 HApsTe#l <_>————————Y1q ADSTB[1}#| THERMDA TR 5 Homve <> 1 DINVI3J# HDINV#S 5
F———1 THervDC
2 Hzowe nowe L = GiiRer comPlo]
2 pe E B0 Grverurps TR s can] SILEET wisc EOveld)
24 HIGNNER IGNNE# = TEST2 owpi]
TR R—TR|
o el TESTS GomP(3]
STE—CTY
2 H_steCLKs stpCLKE TESTA
2 HONMI LINT1 BCLK[] CLK_CPU_BCLK 21 P28 ESTe 426 ] qesrg DPSLP# HDPSLP# 34
24 s S BOLK(LI Lk CPUZBCLks 21 DPwiRY
X_IKR1%0402 X_01U10X0402 51 cpy BseLo BSEL[0] PWRGOOD H_PWRGD 5
M poypjon) 21 CPUIBSELL BSEL[1] HCPUSLPH 24
S rovoee L ez 2 CruBsel2 BSELl) PSie
fomven B R Werom Bal-ou Rev 1a
RSVD[OS] @ [ THiThin D T W — — —
i Revoil @ | Within 0.5 1
%22 rsvoior & | 25mils Spacing
%022 revojos) 4 oo 2 |
*-D31 rsvojoo] & | 4 S
%—E8| Revolig) & | CoMPL.3
,,,,,,,,, |
Werom Bal-ou Rev 1a
vt
vir oo
T | Cap close to~ |
IERR# R8L S6R0402 H_BREQ# R324 51R0402 HDPWR# R R262 10R0402 | thermal |
PROVE Raz6 SeRod0z q e
PREQE Ra2s Sor00z rrws r127 HOPWRE R R2SL |, J0R0AZ | sensor .
H_CPUSLP# R299 56R0402 | THERMDA | u
Ho0 Ra2r HrcK R133  , 267R0402 1 SMe_THu cLic .
e apar, s6R0402 ‘ sis - | Trace o voo  smecik : SMB_THM_CLK 33
e 1 oo | HoBRY RSO, 50R1%0402 HTRSTE R126 _,6B0R1%4040: 27 40m 1] 171010 popsmd 1 o swspama SMB_THM DATA b T DATA 5
HH‘ T — ‘\NV’—“;‘ s w1 R, d50R1%%0402 HPwReD  corr | ERMDC ‘ o P e
H PROCHOT S8 _RaTs, , 75R1%0402 . : 4 .
RNO 8P4R_S6R04CR | £ T_erime<_+—+ T_CRIT A% GND
W stPCLks | 1| cus EWCIA0ZXNGPE_WEGPE-RH
HNTR q RNT 8P4R_51R0402 ! =
H_AZ0M#_ 4 H_BPM#3 1 AR~ L | | oauioxos02 Close to CPU socket
HIGNNER 1T [ HBPMAL 3] e
RO FOBPZ . =
HBPIVED - = ~
HPwReD  mizs X serouce - savaw <
s +3VRUN AN
H CPURST# __ R323 X_56R0402 ’ \ E31/MO0
Ra1
Swe T CLic X.oRo03 |
H_FERR# R300 56R0402 , MSI CORPORATION
PM_THRMTRIP# 56R0402 < * - 1/12 casper update -
- g : per | _PENRYN-1 (HOST BUS)
0 - 73
Cugom  \MS-1682
ate:Wednesday January 71,2000




ace R close to CPU w

I
I
I
! T
I
‘ I
| 639 623 c612 cs40 624 |
I ous:3x0e05  10U6.3x0805 10063005 1006:3x0805 toveons
I
usp | i ! '
28] yssioon  vesiosa | 85- ‘ I
261 Vo002 vesiona) [ 22 |
Lvssoos vesoml [EA——p
VTN e e - —
191 yssioos)  vss{os7] [B2—t V_CgrRE V_CGRE
(41A) uzsc
— kR | N — v cone
f——aEz ] VSSioos)  vasionol [+ R — s
a6 v veson 25} vociooz]  vecioeo] [ARZ— czo
88| VSSior0)  vasions) (12— 0| Vocioos)  vecloro) [ACE
A1 vssion] - vasioe2) 28— 12 vocions  vecior) [ACS
vesionz] vasioss L Vocioos)  veclord
¢—BI8 f yssjo13]  vssjoea) FUE— 17| Vecioos] vecjors) (AC1 3 o1
e VSSiora)  vasions) U2t —— 1] Vocioor)  veclora) [ACE—— posiver | L
22 vSSiors)  vasiood 2 vocioos]  veclors
26 VSSio1e]  Vasionr] 20| Vccioos)  veciore) [ ASE——
Cs vssiorr]  vasiood a2 vcono)  veciorr] AR —|
Caf yeSons)  vesiooo) 22— vecon]  vedora "
CIL vssionol  vesion) (12— f———m0]veco  vecor AR I
1] VSSioz0)  vasiaon) P ——  —a 1 IVSS [P VR r
Clod yssioan  vesioz e —— Bl Vil vocioer AR
o VSSiora) vasiaos ez — Bis ] Veons)  vocioss] AR
vesozs]  vesfios) [428— vecong)  vecosa
$——C221 yssjo24]  VSS[105] 6 B18 | ycc(o17) vccjosa) [FADIE 4
2] VSSlooe) Vastiont e S e = — N .
B VSSiore)  Vasiaon 2 o Vecioiol  vecions) B — . C  negeen
0] vSSiozr] VS0 <10 vocioro]  vecioer] [AEZ—— e
ba | VS0 vesiaon 12 Vedon  vecioss) AEE— B s
DI ySSioao]  vesiiaol [-445 S vociozz]  vecioes] [AELS—— b
vesioi0]  vasfiir) [As8 veclosl  vediooo [ AEL—F . §
f——Bie] vsSioan] VeS| [AALL CIt vociozs)  vecioon [AELE = posive [ |
—n R i yocioss)  vecloes) [AER—
0231 V33055 vesiiie]|aAls B S s e | B — 1/12 casper update
26| VSSio3a) Vasiars D101 Voclorr]  veclosa) [AEI—
£l VSSioon vesiiis DT 12| B —
e8] VSS05n Vastiio [ABL D15 ] VGE0%)  Vegloon [AELs PrAFZSOESOTMCETE
Ei] VSSioad)  vasiazol (AR DL yocioa)  vecloes [AE——
E14] vsSioael  vasiizo) [ABE- ue] Vsl vocioss] AEE—
Eie ] VSSioa0)  Vasizza) AR £ Vedoss)  vection
E1o | VsSioar]  vasiizz] [ABL2 =2 Vecos o
£2L VSSioes] vasiazd veclons  veceion |62
28] VSsioas]  vesfiza) [ABL—} ————E12{vecag  vocea [0 @.5%)
B VaSi0aa]  vaoliso) [ A2  —a 1 MRS Y -
ZE2 VsSioas]  vasiizo) (4828 —f  — 1 R A
ELL VSSioae)  Vasizer] A2 B Veoso)  vecRios] [
£12] VSSioar]  vasizzs) [ACE E18] vecioao)  vCCploo] 2
E16 VSSioad]  Vasiazol [ACE vecloal  vecrior
12 vSSioas]  vasfiao) [ACLE EL] Vecioaal  voceios [MEL——4
2 VSSios0)  vasiaan) [ACIE Ee Veoas)  veceios] [ A2 :
£22 ysSiosy]  vasiaaz| [ACIS E10 vecioas)  vCplio) [86-
5| Vool vesiioa [-ACLS £z Vedoms)  vecP) B2
VSSOSa]  VSsfias) [AC2T eulveqoael  veepng [(RE——+ ———————— —
ol vesis Cloanl  vecria [12 | I
t——G22] vsSioss)  vasiaao) [AR2— £ vecpan  voorna
f——G26] VSSlose)  vasiaar] AR =l Vccha  veces 2L | Place Cap [
2| vsSios7]  vasiaas) [ARe —F  —a L RRCEAR Trace > 20, close to pin |
vasiose]  vasfian) AR —4 veclos ac I
H21 D1 9 B26. (130mA)
tioa | VSSI0S9]  VSS[140] [ 0 10| Veclos] VCCADY] [F o T T T
2] 330d0]  vasfier) AR 10 Veiosal  veoaz)
12 vSSioen|  vesinaz) [-4D 12 vecioss [ = i I s
VSS[062] VSS[143] 1 xggggz wg%&]ﬁ ggﬁ x:g? ‘E V_CORE | 3 |
22 vsSions)  vasiiaa) [ADE R £
el e | — oo vt Sz & e e T 1
] VS3i006]  Vasiuar A& 201 Vcclossl Vi CPUVIDS 41 R1z2 - vy I close to cpu socket |
K22 VsSioer]  vasiaas) [AELT 289 yocioso]  ViDe CPUTVIDS 41 | !
26| ySS068  vasiada vecoe  vio cRuvioe a1 e ettt
L] vSsioeo]  vessol [-AEI | — N
L] vaSioro)  vastisn) [AElS—  — R -
2] VSsiorn]  vesis] A2 — 214 VCCooa] voosense > veesense 41 i i e i o o
vesiorz) vashisy vecioes .-
Ma | VSSIO7al  Vssiisa Ata] vecioes [race - 1871750 0.1U10X0402 | X_0.1U10X040R 0.1UI0X0402 | 01UI0X0402 | O.1UI0X0402 | 0.1UI0X0402
M5 \ssjo74]  VSS[155] 6 B18 | ycC(o67] VSSSENSE [AE >>VSSSENSE 41 =
p——M22 { yssjors]  vssiise] AEB—
ik Al e Werom BaFaut v T2 Rz
4 vssio78]  vss[ise] [-AELE— Co oo oo 100R1%0402
vss[o79]  Vss[160] -AELS—4 ,
NPS vSs[080] VSS[161] E21 | Traqe V,"qth = 18\;I s
Veclosn vesiies |[A25 1 | Trace spacing m |
Vs other spacing = 50m
TR I lengtn matched within 2omils :
I

E12/MO

MSI CORPORATION

PENRYN-2 (POWER/GND)
Sze
Cugom  MS-1682
DateWednesday,January 21, 200




|
| Place under
| U22 solder side
3 HDH(630] < va2c | R165 c3so
L 4 B16 Voo T
\N—r w— cuavon 1238 Chaves oowseciz  Width = 10mi
\ n 50| ot :
B HoLe 7sm1%0609]
\ o 2] oz convon ez comon | NG criner
L — - M | . | B8  CAXAVSS
\—r ot R SRR -
UL — W |
N\ D76 Ka: HOS# NB_GTLREF R166 0.1U10X0402
N HDB# HVREF
\ K& vone HVREF | 001U16%0407
iD#8  Hal .
g‘g HDB# HVREF | 150R1%0603
N —
[\ H D#10 HD9# HVREF
T — T
ETT e IVReF |
UL —c 7 |
- s
T —
N D13 Faq | HD12¢ P23 ! |
N Deie Ho13Y s o — 1 e
T —|
Dots ot ToRov
N —
Dels ireed
\—TT— e
i ne
\N— T —
o st
N\ — Y
1D#19  G2o )
N—o0 Holor ] = ————1 T
N T — 1
D0 o chuciks 8ot 5
N e—
i
DL — VM |
R ha .
B e Beechy bereme’s
\— e :
] i o BN
UL E— 7.
N—r e CPURSTY ke 2
T —]
Dess e criPWRGD Howhes
N —c
= i Sosr o
\—r —rra
] e e Horees 3
R e ’
) Hoson I Fedneol s
HD30# R H_RS#L
U — v W |
R—io e RS1 e
T — :
D e i
N —c
B ircen
\—T e —
Das e nose ose 3
R o g
Dz e fio e 3
\N—T — y
Das To%en i s
LY —vy. M |
N—r e oROYH oan 3
\— T f
Dess e Baovs Hoeeve 3
N S !
= e s o 3
\— 57 ’
R—ze i " reonaa) 3
T —
5 HD41# Host HREQO#
\—r —
D o s
1D#a3 E26 )
\— iroess HREgon
T —
D o s
N7 —
Beas o =
\— —
N — T
DL —c 7.7 | .
N Beic o e T — S A
1D#a9  c24
D Hoion st HnsTem 3
T — 3
HDS50# p—__>H_A#353] 3
— HD51# HAg# L 2
N—— o224 hoswe : "
oz e AR LS
N aa i s pae
\—r o7 5 o /]
] Hosin i 3
N ] B ——
\—r & ici T 4
Dt Hosen o = / “LayRUN
o o i AT — X
L — o 7 M | fvaa  HA¥IO /]
R—i= £2 rosor atos 34 o 4 s 12maA
\ , £21 tivsou i %
\—rrrt i e e coxsvon
\ Doy ey i (a2 po3 o2
R — i o
HDG3# HA15# W34 AFTE s X_10U10Y0805 0.1U16Y0402 0.01U16X0402
HA1G# AFIT -
3 i Aoy canvss
n o
: rton R o s NC_sasts
fyaa  HAaw1 /] =
H e Lo
rAT i — —
s ey v re— Width : 15mils
H HA24 0. A#25.
3 BTN azss (20 Aot
v — e —
! iz z /
3 H_DSTERHO H_DSTBRH0 HDSTBPO Hazey [4830 = +1_8VRUN
3 HDsTERHI HDSTEPL# HAo9n [-AA28 222 = 10mA
§ hoem iEse o
i BT " o o s we_owsie
H -4 - e iy Fa 2 cuxavon
| AC3a  HARS 000 /)
i Seanpr———A2] Hecour A [AC e / cors coss cosn
50 o j
Width : 10mi HA3SH 10U10Y0805  0.1U16Y0402 0.01U16X0402
o
fo— so1-6720005-522 cauavss

110R190402

INCEB  NC_93519

+12VRUN +L2v_PoE
L35 200
=% cara csro
X_0.1U16Y0402
01ut6v0a02 001U16x0407)
+1.2v_PCIE
uzzn
PCIEAVDD
PCIEAVDD
7TmA PCIEAVDD
PCIEAVDD
PCIEAVDD
2330 Pc\:)«mkrv% PMEH
622 INT_PIRQA# INTX
15 N e £41 perpo pereo
13 NBRXNIS £5] pERNO PETNO
13 NBRXPLA L] perp1 PETPL
13 NBRXNI4 G pernt PETNL
13 NBRXPLS H3] pere2 PETP2
13 NBRXNI3 H2 pern PETNZ
13 NERXPL2 PERP3 PETP:
13 NB_RXN12 11 pepng ETN3
3 Neen KU PERPY poge  PETPA
13 NBRXNIL PERN4 ETNG
13 NB_RXP10 L1 peRps PETPS
3 N M PERs RETNS
13 B RXPY N perps PETPG
13 NBLRXNS N2 perng PETNG
13 NeRXPE LY perp7 PETP7
13 NBLRXNS BL] pern7 PETN7
13 NERXPT T peres PETPS
13 NBLRXNT 124 perng PETNG
13 NERXPS PERPY  PE
13 NB_RXN6 1| PERNY
13 NB_RXPS W1 pere10 )
13 NB_RXNS W2 | pERN1O
13 NB_RXP4. 1| pERP11  PETPLL (HDVBPO)
13 NB_RXN4 AAL| pERNIT  PETNIL HDVBNO)
13 NERXPS ASL pERp12 PETP12
13 NBRXN3 82| perni2 PETNI2
1 NeRxe2 LY perp1s
13 NBLRXN2 DL pERNIS  PETNIA(HDVAND)
1 NeRXPL PERP1A )
13 NB_RXN1 AE2 | peRN14
13 NB_RXPO AEL pERP1S
13 NB_RXNO 1 pERNIS

B01-6720X05-522

REFCLK+ CLK_PCIENB 21
REFCLK- CLK_PCIENB# 21

MSI CORPORATION

672DX-1 (HOST BUS & PCIE)

fom MS-1682

Wednesday, Janva

21,2008




522 INT_PIRQA#

usza

201K N8 — ze1k

» e zone anreg
A Sones

22 zSTB_DPO
22 zSTBD#O
22 zSTBDP1
22 zsTE DAL

zAD15
22 zAD60] <> ZAD16
2 vRer
7 CoMP P apg | ZVREF
7 COMP N anga | ZEMP_P
2CMPN
___z4xAvDD amno |
e zaxavoD
2aXAVSS
*BL rout
*S124 Gour
*E134 gour
HSYNC
VSYNG
vGPIoD
VGPIOL
D154 veomp
XS5 vBwN
> Gl yRseT

INC37  X_0402

ENTEST

TESTMODEO

TRAP10

AUXOK

PWROK
PCIRST#

AGPSTOPH
AGPBUSY#

VBVSYNC
VBHSYNC

VBHCLK

VBCLK
VBCAD

VACLK

NCO
NCL

NTA®
+18YRUN > ipg2 W& a3l
E11
L33 NC_sssie voscr
< DACAVDDL "
DACAVSST. £12-1 DACAVDDL
o cs10 DACAVSS1

X_10U10Y0805

= INC35 X 0402

X_0.1U16v04

DACAVDD1/2 73mA

a:
DACAVDD2
2134 pACAVSS2

o
DCLKAVDD
AL pCLKAVSS

o
ECLKAVDD
BB ECLKAvSS

e L

BREREy FEERE

<INe_AGPSTOP# 24
Fae —  >aceeusvr 2

B OFERIE

10mA

139 NC_93519
zaxavoD
| cus
X_10U10Y0805. 0.1U16¥0402 0o116X0402
zaxavss

INC38

X_0402

+1_BVRUN
Trace : 10 m

|
|

|

R340 !
56R0402 !
Z COMP N |
. |
|

|

|

|

OMP_P.

R341
56R0402

+3VRUN

R320 4TKR

R182

150R1960402

2 VREF

M672FX

+1_BYRUN
L74 NC_93s10
»< DCLKAVDD
><

c678 co%6 ce87

X_10U10v0805 X 0.1U16v0402 X_001U16x0402

>l DeLkAvSS
INCT3 X 0402

BOL-6720X05-522

car R179

0.1U10x0402 | 49.9R1%0402

|
|
|
|
|
Trace : 10 mils !
|
|
|
|
|
|

E12/MO
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672DX-2 (MutilO&VGA)
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+18VDIMM

R175
1KR1960402

R172
1KR1960402

10m
M _COMP N_R174

M _CowP P_R173

10m

1011 M_A_DM[7:0]

1011 M_A_DQS[7:0]

carz
0.uU10x0402

M, DDRVREF
| cao

1U6.3x_0402
X_0.1U10X0402

Place under U22
solder side

+1_8VDIMM

36R1960603
36R1960603

Aol b mIs RS0

+1_8VDIMM

R177
36R1%0402-RH

R176
40.2R1%0402

Spec: 125ohm

+1_8VRUN

Bhs

L72 NC_93519

DIXAVDD
ce99
X_10U10Y0805 0.1U16Y0402 0.01U16X0402
| DIXAVSS
INCT0  X_CPO02 15mils
NC_0603

Spec: 125ohm

+1_8VRUN

s

176 NC_93519

DaxAVDD
cro7
X_10U10Y0805 0.1U16Y0402 0.01U16X0402
DaxAVSS
INCTS  X_CPO02 15mils
= NC_os03
6
+1_8VDIMM
R170
40.2R1%0402

RI71
36R1960402-RH

1011 M_A_DQSH7:0]

10,11 MA_DQ[53/0) < e

M_A_ALT0] 101112

M_DDRVREE

Mo Dixavpp [-AlS—BluvoD
WosA Daxavop [ABLL DEAYOD
DQMOA
Saues
DQSO0A#
|-AH24.
MOSA WALA [-A228
e iaga ALz
Fas
MD1: MAGA [-AN28
DQM1A MABA [ o
DQS1A# MALOA M o0
MD16A MAL2A [FAB2L
DQS2A#
MD24A FWDSDCLKOA i )
MD25A FWDSDCLKOA# [0S pon RIBL
S
DQS3A#
S
DQS4A#
Yo
WD43A ooRVREF|-ARIE——
ot
A
DQMSA b p
Dot boRCowp [AIZE—Mooure
DQS5A# DDRCOMN
o
MDS0A OCDVREFP T I an
e
DQM6A
Saues
e
DQM7A
s
DQST7A#

BOL-672DX05-522

E17/MO

MSI CORPORATION

672DX-3 (DDR2)

fom MS-1682
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BOL-6720X05-522

+2_evoim
2 +12yRUN
oo 8 f
vop (M4 4
oD FM1S 4
oo [Rue—]
VDD
664mA Wop 218 2133mA
wvop M1 4
vop (M6 — 4
wop FMZ— ¢
vop (M8 — 4
oD [A20
VoD [ £
VDD
o A
oD B
VoD
VDD
vop (L&
Ivpp (-2
oD [
Yy s E—
R VDD 43—
oo 42—
VoD
VDD
DD B14.
Yy e - —
P wror—
VDD a1
P wro—
VDD [-AB2 4
DD 6.
oD HAEL — ¢
vop [AK3I 4
oD [-A54
oD [-AG
oD [-A
VoD
oD [R12
oD A
oD A
VDD [AES
oD [-AL
VoD
oD AL — 4
VCC1.8 vop [AKL— 4
392mA( VTTP) vecis oD [AK
Vcis oD [-AC22
veeis oD [-AC2L
Vecis oD [ACK
VoD
voDve18 N
VoDVBL8 v [-Al8
VoDVB18 Vit
Mt
VDD1.8 v B2
VDD1.8 viT e
ML m—
BV g g o E—
PVDDH N —
PVDDH it
PVDDH Vi [E20 80mA
PVDDH vt
PVDDH 2 £20. o
PVDDH viT el 4
EST—
PVDDH VT [820
PVDDH it
VIT S
VDDPEX it
VoDPEX
L2vRUN L7 VooPEX VIT e
L e e R
VDDPEX vIT M2 g
VDDPEX viT N2 4
VDDPEX vIT B2 ——y
c3% [c340 VDDPEX viT B¢
R VDDPEX viTHZ——3 |
0u10x0402 1.2vsUs VDDPEX VT w1 avrun
VDDPEX Vit
69mA v [
vrTe (AL
o AUX VDD viTe
AUX VDD M e r—
+1_8VSUS X_0.1UT0X0402 | AUXIVOD AL Y
EE viTe
viTe
AUXL8 viTe
1mA viTe
viTe
VT2

+1_2VRUN

7
oo o

care cass

Jon [em

Low Low

Ton ow

=)

T

T

s | cus

o 1u1uxoauzT tius 3x.0402 | 1U63X 0402 | 1U63X 0402 tiuus 3X0805 [10Us 3X0805 T 0.1U10%0402 | 1UB.3x 0402 | 4.7Us. stT X_01U10X04 X_4.70s. 3x5T x.0. lumxnrfr 1U6.3%_0402
U6.3X 0402 X 1UB.3X 04

VDDPEX

cass

T oo comr

T em

1063 0402 1U6.3%_0402 1063 0402 ""mu;oxmz

+1_8VDIMM

1
Lo

cns

Lew ]

47035 X 16,3 0402 | X 2206 :xsosu{

cnz
2206.3¥50805

El

cro8

To  Tow

cus
T Tronnss | cvwose [ awssnom | amsos

T

caa

L

viT

T 01U10X0402 | 1U8.3X_0402

cazs
hLous 3x0805

c316 carz

X_01U10X0402 | 0.1U10X0402

c333

010100402

cazr c343 cess
01U10X0402 | 1UB3X0402  [10UG.3X0805

cass

cazz

caia

01U10X0402 | 1U3X_0402 | X 1U83X 0402

}7

+1_8VRUN

cs28 3

gl

56

0U6.3X0805 [1U6.3X_0402 [1U6.3X 0402 [X_1U6. sx,m?f 0.1u10x0402 Tu 1010%0402 Tu 1010%0402 Tu 1010%0402 | 1UB.3X 0402 | 1U6.3X 0402 TU 1u1uxm3f X_1U6.3X 0402 | X_10U6.3X0805

361

- Tom

Tom

Tor oo 1=

T

Tom

cs29

Lo

}7

+1_2vsus

ca21 cais
1U63X 0402 | 1U6.3X_0402

+1_8VSUS

c33s

1U6.3%_0402

E49/MO
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71 M_A_DOIs30] < S

N13-2000220-A10

IMMIA

D14
0Q15
016
0Q17
0g18
0Q19
0620
0Q21
0822
0Q23
0G24 cKt
: 0Q25 cra
= 0826 CKeo
75 pgy kel
N — A Cast
D0 84 pg RASH
e 20 e
: sh0
Sar
1003155 |
= 125 pgas scL
Dga4 oA
il
= 0G36 )
N — oom1
s lu gy
D0 136 gy omo
N — e v
1 oMz
st oM3
1e2] oM
oMS
oME
oNT
0gso
DQst
0os2
DQs3
oSt
DQss
Dose
Dgs7
ety
DS
oGS
003
DG%Ha
0GS#5
Dase
DGSH7

M_A_ALT0] 71112

csi 712
M Cst1 712

M_CLK_DDRO 2
M_CLK_DDR#0 21
M_CLK DDRL 2

+1_8VDIMM

+3VRUN

casz cap1 vop12

X_0.1U10X0402 | 0.1U10X0402

VDDSPD

| SMDDR VREF —

g

SMDDR_VREF

ca63 ca62

4
2
3
8
.
5
@
<
2 35
gq

DDR2_SO-DIMM_Reverse

M CKEL 712 = = = = = = — _X_2.2U6.3Y) | 0.1U10X0402
T M_AWE# 711,12 +1_BVDIMM Vs
SMB_CLK_M2 11,21,24,30 as close as Vese
SMB_DATA_M2 11,21,24,30 SO-DIMM vss7
e P VSt
0 oo M_A_DM[7:0] 7,11 P — VvSs11
6 DM1 INC78  X_0402 Vss12
5 buis er > foion cass vesis
e 1 e a | 00100z L horsommmmes
- —>M_A DQS[T0] 741
1 s A
1 sz /] N
0 oss | Layout note: Place capacitors between and
7 e near DDR connector if possible.
i
169 os6 ! +1_8VDIMM
158 S — = >W_ADQSHTO] 711 |
9 PENY I
49 STy c718 c716 cnr 456
G S5 | L
e | oo aavioonT osunoious| orsoce
i
|
| +1_8VDIMM
|
|
e N P N R R
| ; X_220U2.55P | X_22U63Y | 22U63Y 220637 22063 220637
|
|

E16/MO0

MSI CORPORATION

DDR2 SODIMM 0

fom MS-1682
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BEE

o8 SB 5A0
200 S5 SAL

oMo % M

BER

BRERR

10
6 DML
Dz
& D3
130 D4
14 DM5
170 DM6
18 BT
1 51/
1 52
si
131 =
148 S
LA DQSE /]
11 S
o 51
29 552
68 SERy
5 EZIY
146 575
186 SH#T

2430
|SMB_DATA_M2 10.21,24.30

0 A~<>MADQSIO 710

e HADOST > A DosH70] 710

INCT9 X 0402

B saL

Layout
ne:

+1_8VDIMM

cr20 cre
cz3
100PSONO402]  0.1U10X0402 | 0.1U10X0402 | 0.1U10X0402 X a7ut0v0805

cr21 caa7

S8 SA0 R34z 10KRO402

note: Place capa
ar DDR connector if possib

+3VRUN

case caa1

X 220637 | 01U10x0402

sl » RHITHTE

swopR vReF |
|, SMDDR vREF
E—
| cun cus
T 2.2U6.3Y 0.1U10X0402

+3VRUN

ors between and

+1_8VDIMM

P o
:

i

T Tor ).

2083v Tz,zus,av 220837 Tz,zus,av Tz.zuezvr]-\
X 22002p5P

vssi6
vss17
vssis
VsS19
vss20
vss21
vss22
Vss23
vss24
VSS25
VsS26
vss27
vss28
VS529
vss30
VSs3L
vsss2
Vss33
VsS4
VSS35
VsS36
Vss37
vss3s
VsS39
VsS40
VSSa1
vssa2
VSs43
vsSas
VSS45
VsS46
vssa7
vssas
VSS49
Vsss0
VSS51
vsss2
VSS53
Vsss4
VSS55
VsSs6
VSS57

| ;

E12/MO0

MSI CORPORATION

DDR2 SODIMM 1
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SMDDR_YTERM

oo cus
Clovesxosos e saus ou0s
70 ke
v 7‘ sy
T o e
on co
owiex T owms T xounex

X_01U16X | 01U16X

xomwex |
|
left side of DIMM1

RNT2

8PAR_S6R0402
RNT6

8P4R_56R0402
RNTL

SMDDR_VTERM
o

8PAR_56R0402

cTo

0.1U16X

cr3

0.1U16x

M A AT
AR~ A Ap70) 7001

SMDDR VTERM
RNT7 o
R MARASE g e
71011 M_a_RAst [ > MARASH 12
WAAO W
WA A W
b
8P4R_S6R0402
RNT3
. MAwEr g e
71011 ‘V'JJA.‘FH% N
g ! 7 )
70 mcso VA ALD I
WA AL W
g
8P4R_S6R04C2
MAAS R SEROM0Z

SMDDR_YTERM SMDDR_YTERM
el el

ca57_||_X 4701008
Ca6a_|| X 10U6.3X08(

|

|

|

|

|

cra |
|

|

|

CT19 |, X 01Ul6X |
|

|

|

|

|

|

|

|

|

116X

CTi7) 0ulex

e o
sy oo | | onn yy ouam

E22/M0

MSI CORPORATION

DDR2 TREMINATION




GEX_RXPO

5 GEXRXPO PCIE_RXOP
5 GRXRxno [>—CEXRXNO PCIE_RXON
5 GEX_RXPL PCIE_RX1P
5 GRCRaL S W36 pCIERXIN
5 GRx Rxpr [>—SEXRXEZ PCIE_RX2P
s eRCRmz > PCIE_RX2N
s cPcRees oex e P RxaP
5 GFX_RXN3 PCIE_RX3N
4
5 GFX_RXP4 S PCIE_RXaP
5 GRXRXNG PCIE_RXAN
5 GRxRxes [>—CEXREED PCIE_RX5P
s GRxCRms > PCIE_RXEN
5 GEXRXPG PCIE_RXGP
5 GRCRXNE [ > PCIE_RXGN
5 GRXRXPT PCIE_RXTP
5 GRXCRXNT PCIECRXTN
s crcres oo e P RxeP
5 GFX_RXN8 PCIE_RX8N
s ePcRe oex mxes PO RX0P
5 GRXRXNO PCIE_RXON
5 GRx Rxp10[ oK RXEL0 81 pcie_rxi0p
s eRxCRavi > KaZd peiE_Rx10N
5 GEXRXPIL PCIE_RX11P
5 GRXRXNI PCIE_RX1IN
s orx Rxpi2 oex el PoiE_ Rx1zp
5 GRXCRXNI2 PCIE_RX12N
s orcReen sex mes P _Rxizp
5 GRXRXNIY PCIE_RXLIN
4
5 GFX_ RxpLa[>—OFX RXPLL PCIE_RX14P
5 GRCRNLCS PCIE_RX1AN
5 GRx Rxp1s[ oK XD PCIE_RXISP
s GRCRIS > PCIE_RXISN
CLocK

GFX_REFCLK
21 GFX_REFCLK 7
21” GFX_REFCLK# Sl REClns

PCIE_REFCLKP
PCIE_REFCLKN

5

PCIE RST#

22 PCIERST# )

12d

SS3IAHAX3

JOV4H3INI

PCIE_TXOP
PCIE_TXON

PCIE_TX1P
PCIE_TXIN

PCIE_TX2P
PCIE_TX2N

PCIE_TX3P
PCIE_TX3N

PCIE_TX4P
PCIE_TX4N

PCIE_TX5P
PCIE_TXSN

PCIE_TX6P
PCIE_TX6N

PCIE_TX7P
PCIE_TXTN

PCIE_TX8P
PCIE_TX8N

PCIE_TXOP
PCIE_TXON

PCIE_TX10P
PCIE_TX1ON

PCIE_TX11P
PCIE_TX1IN

PCIE_TX12P
PCIE_TX12N

PCIE_TX13P
PCIE_TX13N

PCIE_TX14P
PCIE_TX14N

PCIE_TX15P
PCIE_TXISN

yaz GEX_TXPO__C179 |, 0.1U10X0402 NB_RXPO
GEX_TXNO _C180 || 0.1010X0402 NB_RXNO B
GEX TXP1 C206 |, 0.1U10X0402 NB_RXPL
GFX_TXNI_C207 || 0.1010X0402 NB_RXNL B
GEX TXP2 CI77 |, 0.1U10X0402 NB_RXP2
2 GEX_TXNZ _C178 [ 0.1U10X0402 NB_RXNZ B
20 GEX TXP3 €208, 0.1U10X0402 NB RXP3
GFX_TXN3 _C211 || 0.1010X0402 NB_RXN3
a3 GFX TXP4__C175 |, 0.1U10X0402 NB_RXP4
132 GFX_TXN4_C176 [ 0.1U10X0402 NB_RXNA B
T30 GEX_TXP5 €200 0.1U10X0402 NB_RXPS
GEX_TXN5 €210 |1 0.1U10X0402 NB_RXNS B
GEX TXP6 C172 | 0.1U10X0402 NB_RXPS
GFX_TXN6 _C171 1/ 0.1010X0402 NB_RXNG B
GEX_TXP7 _C199 |, 0.1U10X0402 NB_RXPT
P29 GEX_TXN7_C198 |/ 0.1U10X0402 NB_RXNT B
et GEX TXPS__C185 | 0.1U10X0402 NB_RXPS
N2 GFX_TXNS _C186 || 0.1010X0402 NB_RXNS B
Nao GFX TXP9 €202 1 0.1U10X0402 NB_RXPY
N29 GFX_TXNS _C201 10.1U10X0402 NB_RXN9 B
23 GEX_TXP10 C183 | 0.1U10X0402 NB_RXP10
22 GFX_TXN10 C184 ||0.1010X0402 NB_RXN10 B
20 GEX TXP11 C203 |, 0.1U10X0402 NB RXP11
29 GFX_TXNIL C200 || 0.1010X0402 NB_RXNIL B
Kaa GEX_TXP12 C182 | 0.1U10X0402 NB_RXP12
K32 GEX_TXN1Z C181 0.1U10X0402 NB_RXN1Z B
22 GEX_TXP13 €194, 0.1U10X0402 NB RXP13
32 GFX_TXN13 C197 || 0.1U10X0402 NB_RXN13 B
Kao GFX TXP14 C103 1 0.1U10X0402 NB_RXP14
K29 GFX_TXN14 C196 |1 0.1U10X0402 NB_RXN14 B

Haz GEX_TXP15 C174 |, 0.1U10X0402 NB_RXP1S
a2 GFX_TXN15 C173 || 0.1010X0402 NB_RXNI5 B

RSl L2TKRIN040?
J‘m—%"_{ +1_1VRUN

Y20 R4, 2KR1%0402

CALIBRATION
NC#1 PCIE_CALRP
NC#2
NC_PWRGOOD PCIE_CALRN
PERSTE
216-0729012-00

NB_RXPO 5
NE_RXNO 5

NB_RXP1 5
NB_RXNL 5

NE_RXP2 5
NB_RXN2 5

NB_RXP3 5
NE_RXN3 5

NE_RXP4 5
NE_RXN4 5

NB_RXP5 5
NE_RXNS 5

NB_RXP6 5
NB_RXN6 5

NE_RXP7 5
NB_RXN7 5

NB_RXP8 5
NE_RXNE 5

NE_RXPS 5
NB_RXNO 5

NB_RXP10
NB_RXN10

NB_RXP1L
NB_RXN11

NE_RXP12
NB_RXN12

NB_RXP13
NE_RXN13

NB_RXP14
NB_RXN14

NE_RXP15
NE_RXN1S

LVDS Interface

u226
R69 10KR0402
[T
LS CONTROL o o - + VDS_BLON 14,20
DIGON

VDS_DIGON 20

TXCLK_UP_DPF3P
TXCLK_UN_DPF3N

K VDS_BTXCKP 20
ALZe — S51VDS BIXCKN 20

12 VDS_BTXDOP 20

TXOUT_UOP_DPF2P
TXOUT_UON_DPF2N

LVDS_BTXDON 20

L VDS_BTXDIP 20

TXOUT_ULP_
TXOUT_UIN_DPFIN

LVDS_BTXDIN 20

sl VDS_BTXD2P 20

TXOUT_U2P_DP!
TXOUT_U2N_DPFON
TXOUT_U3P
TXOUT_U3N

LvTIDP

LVDS_BTXD2N 20

L VDS_ATXCKP 20

TXCLK_LP_DPE3P
TXCLK_LN_DPE3N

TXOUT_LOP_DPE2P
TXOUT_LON_DPE2N

LVDS_ATXCKN 20

LVDS_ATXDOP 20
LVDS_ATXDON 20

L VDS_ATXDIP 20

TXOUT_L1P_DPEL
TXOUT_LIN_DPEIN

LVDS_ATXDIN 20

£ VDS_ATXD2P 20

TXOUT_L2P_DPEOP
TXOUT_L2N_DPEON

TXOUT_L3P
TXOUT L3N

216-0729012-00

B03-00M9235-A08

LVDS_ATXD2N 20

DisplayPort E Configuration

E43/MO

MSI CORPORATION

M92M-HOST/LVDS




15 cros GPIos_Rse

X 0R0402

HI AC
LO DC

1
1
1
1

DVPDATAZO
DVPDATAZL

DVPDATAZS

E0_C1k
:an DATA
F o a

GPIoo
Geio1
Geioz

AC 0K GPU

W1 R

DVRCNTL VP 0
DVPCNTL MVP_L

HEFTEEE S

DVPDATA 23

scL
DA

TXCAP_DPAZP
TXCAM DPAIN

TX0P_DPAZP
P TXOMDPAZN
TX1P_DPALP
TXLM_DPAIN
TX2P_DPAOP
TX2M_DPAON
TXCBP_DPBIP
TXCBM_DPBIN
TX3P_DPBZP
TXIM_DPB2N
TX4P_DPBIP
TXAM_DPBIN
TXSP_DPBOP
TXSM_DPBON
TxCCP_DPC3P
TXCCM_DPC3N
TX0P_DPC2P
TXOM_DPC2N
TX1p_DPCIP
TXIM_DPCIN
Tx2p_DPCOP
TX2M_DPCON
TXCDP_DPD3P
TXCDM_DPD3N
TX3P_DPOR2P
TX3M_DPD2N
TX4P_DPDLP
TX4M_DPDIN

TX5P_DPDOP
TXSM_DPDON

M96 Only (NC on M92-M2)

CERERAL PURPOSE 170

35 AC_OK P

02

X 0R0402

GPIoB
GPIos

Gpio11
GPio12
GPIO13

PowW_SwWL

1
1

i
1

LS pLon (R ggeowe LS sioncbiir]
1 2 6 VY

GPIoS

GPio1L
Ghio1z
Ghiols

OSC SPREAD
GrX ALERT:

i

33 GFX_OVERT#

+1_BVRUN
124

(1.8V@120mA DP!

PRIZS N
, 10KR0402

Pow_Sw2
1 Gpiozz
1621 ATI_GPIOZ3

\ ITAG DE

PLACE VREFG DIVIDER AND CAP
sic

CLOSE TO A

oPLL_PVDD

LL_PVDD)

v
470L15A-150RH

VLIVRUN 21 (1.1V@300mA DPLL_VDDC)
- 2 (1ave: ) )

T, 1o

=)
10U10Y == 1UB.3Y:
cos0s_67 | codne

DPLL VDI

1ot
o
E

1U16v.
0402

Gpioz2 Preca

ATI GPIOZS

BUG PORT

ENERICG

DL

R
Re

G
o8

s
Dact 88
HSYNC
VSYNC

RSET

AVDD
AvssQ

voDIDI
vss1Dl

oo |
X_C10p25110402 RH3
No40Z RHS

COMPONENTS SHOWN ARE EXAMPLES ONLY
AND NOT NECESSARILY QUALIFIED

L_8VRUN

Ls3 (1.8V@65mA AVDD) AvoD

=y oI5
120L500mA-150 10U10Y == 1UB3Y:

Taar
X_01U16Y
cos0s 67 | coave | codoz

L0 (L8V@100mA VDD1DI)  VDDIDI

B APowwam—— o v

<20 7w 1oz
120L500mA-150 10U10Y == 1U6 3Y=T=0.1U16Y
co80s 67 | coave | Codoz

A2voDQ
oo

240
X 0.1U16Y
‘cosnz

nest | (18v@2mA A2vDDQ)

vDD2D!

FOR MXM DESIGH:
PLACE RGB 150 Ohm TERMIATION
RESISTORS CLOSE TO ASIC

VeAR 20

vers 20

Bhy BHRHEREREREREREE

F

VGA_HSYNG 1620
VGAVSYNC 1620

R71 o
o 0702

I ool

I E—

Avop

VREFG

R2
Re8
e
a2
82
828
c
v
comp
oacz

H2sYNC |
Va2svNe

voD2DI
vssani

A2voD
savonQ

savssQ

RoSET

gk, |

vDDZD!

20D
A2vo0Q

PLL/CLOCK.

DPLL_PVDD

DC

DPLLZPVSS

v €133 €131 141
470L1.5A-150-RH I 10U10Y lus]Y‘L

+1_BVRUN
ane2r

U 0.1U16Y
Co80s_67 | coddz | Codoz

CRoUT X ORO#0Z

XTALN

DPLL_VDDC

(1.8V@20mA TSVDD)

Ro8L, ORO02
28

xTaLouT

XTALIN
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R177,R171 CHANGE 36R , R170,R176 CHANGE 40.2R ,JNC70,JNC75 CHANGE F/P TO NC_0603

R124,R125,R301 CHANG JNC81,JNC82,JINC83 AND INSTALL , R67,R68 DEL ,ADD PR135,RN28,JINC80,R346 ,R346 CHANGE F/P TO R0603, US PIN 8 ,7 CHANGE NET NAME ,JINC29 &R85 CHANGE
C50 INSTALL

R52,R246 INSTALL ,RS51,R242 DON"T INSTALL

R225,R227,R13,R14 CHANGE 499R

R223,R224,R12,R11 CHANGE 499R

» CHANGE U15 FOOTPRINT TO ™ SOT23_5 NPC30X “ , VGA_DATA AND VGA_CLK AND "J38 : PIN 30 “CHANGE TO +3.3V_DELAY , R232,R233 ,C486,C487,C488 INSTALL
., RN14 PIN 2,4 SWAP PIN 6,8
» DEL SPI_SKET1,JNC66,JNC67,INC71,INC72,CON4 , R318 INSTALL, R317 DON*T INSTALL ,JINC34 ,JNC33 CHANGE F/P TO NC_0603

JNC65,INC64, INC59,INC56,INC55  INSTALL by SA BUG ,R41 CHANGE F/P TO R0603
CNS CHANGE CAD, CN6 CHANGE LAYOUT AND PIN 6 TO GND

, DEL D1,D2, R212 CHANGE TO +5VSUS

R189 CHANGE O Ohm AND INSTALL , CHANGE CON5 PIN 29,20,27 NET NAME, DEL R187,R186 , U12 CHANGE 5159 *B07-0515904-R09 "
Y1 CHANGE F/P, U23 NET CHANGE

» JGPS1 DON"T INSTALL, USIM_PWR > 25 mils, DEL SW1,SW2,SW3,SW4,INC1,2,3,4
, R112,D16 TO ALLSYSPG, R115,C212 NOT INSTALL, R108 INSTALL

R290 CHANG TO 33K ,C622 CHANGE TO 4.7U,CON7 SWAP PIN 1 &PIN 2

, U20 CHANGE FOOTPRINT SIC8_SST_S2A , CN3 CHANGE NEW PN , DEL R346 TO RUN_PG, U3 PIN 113 CHANGE TO PIN 23 , U3 PIN 98 & PIN 130 SWAP,JINC8 CGANGE R38 , ADD R354 220HM , SW5,SW6 SWAP LAYOUT, YT1 MOVE
, JNC19 CHANGE R345 DON'T INSTALL  ,J37 CHANGE FOOT PRINT

, PR12 360 CHANGE 620 (R11-0621T12-RO1 ) ( spre-charge current), PR16 9.31K CHANGE 28.7K(R11-2872T12-W08 ) ( 36-CELL charge current)

, PR107 CHANGE 10K , INSTALL PC103

, ADD PQ36 TO DELAY +1_8VRUN, DEL PR135,PC159 , DON"T INSTALL PR114

, PU4 PIN4 TO ALLSYSPG ~ ,PR77 CHANGE O Ohm, PC69 DON*T INSTALL ,PC72 10uF CHANGE 4.7uF(C11-4753014-W08) ( sjitter)

PR4 CHANGE TO 10K Ohm ,PR63 147  CHANGE 147K(R11-1473T12-Y01) ,ADD GPU_PWERGD NET WAY

, PR63 CHANGE TO 147K Ohm , ADD R353 DON*T INSTALL  ,C613 INSTALL

, H1:P30 , MH1:CHANGE TO 5020
» CONAL1 CHANGE LAYOUT

JNC21, JNC8O il
ADD PR144 TO +5VRUN < check
ADD PR145 TO +3VRUN -check
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