-1- COWPUTER SYSTEM HAVI NG CUSTOM ZABLE PRI NTED Cl RCUI T BOARDS Thi s
application clains priority fromUS provisional patent application nunber
60/ 774,788 filed on 17 February 2006, entitled "Custom zable Printed 5
Circuit Board", which is hereby incorporated by reference. TECHNI CAL FI ELD
OF THE | NVENTI ON The present invention,relates to conputer systenms. In
particular, it relates io to conputer 1s'ystem; havi ng custom zabl e printed
circuit boards. BACKGROUND OF THE I NVENTION Printed G rcuit Boards (PCBs)
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the electronic corrponents such as the CPU and other integrated circuit
chi ps, connectors as.well as external Input / Qutput (I/O _interfaces,
such as comurdiNésaRrlication ctadms Arigrty ramdde m@vlﬁ@nfal Raigny,aprlicatian t her eon.
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corsfigurﬂnroult Bdarthevhietx iscigraby lifddrpotated by esferdntel he event that newy
devel oped external I/Ointerfaces are to be used, which has been taking
pl ace nore and nore often, the entire main 25 board wll have to be

r e- desi gmﬁﬂltAE‘FcIEQD'GPt INVENT§ON 1 ncur unnecessary costs and tine.
Furt her the event that ditional external 1/Ointerfaces, for exanple
addi ti onal com‘rum cation ports or Universal Serial Bus (USB) ports are
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10 to computer systems having customizable printed circuit boards.

BACKGROUND OF THE INVENTION

Printed Circuit Boards (PCBs) are widely used in electronics devices such
15 as computer systems. Presently, main boards or motherboards used in computer
systems all have the electronic components, such as the CPU and other
' integrated circuit chips, connectors as well as external Input / Output (I/O)
| interfaces, such as communications ports, Audio InfOut ports fixedly formed
thereon.
20
External Input / Qutput (I/O) interfaces arranged in this matter, however,
make it less flexible to customize or modify the design and configuration of the
external I/O interfaces. In the event that newly developed external l/O interfaces
are to be used, which has been taking place more and more often, the entire main
25 board will have to be re-designed and re-fabricated. This will incur unnecessary

costs and time.

Further, in the event that additional external I/O interfaces, for example
additional communication ports or Universal Serial Bus (USB) ports are required,
30 /O expansion cards must be provided to connect the additional external /O
interface cards to the main board via Peripheral Component Interconnect (PCl)

extension cards connected to the PCI slots. However, since all the PCI slots of




interface cards to the main board via Peripheral Conponent |nterconnect
(PCl) extension cards connected to the PCl slots. However, since all the
PCl slots of -2- present main boards are fixed at | ocations away fromthe
|/ O ports, connection cables beconme necessary to provide electrica
connections between the PCl extension_,cards and the additional external
I/Ointerface 1/0O cards. However, use~ 26t connection cables is costly and
may give rise toreliability issues in the s conputer systens. -3- SUWARY
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and/ or replacing the whole notherboard. Only the parts of the printed
circuit SR capdsiandq{be additinnal extarnald/O interfaeml/ereards. blowayshdss or
repl aced, Lot el ECULT ich the CPU
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r e aceneommitet systemsernal 1/ O ports. Design and fabrication io periods
for customzing the 1/O ports are nmuch shortened, and unnecessary redesign
and re-fabrication work on the other parts of the conputer system e.g.

the main board, is generally avoided. In one enbodi nent, a conputer system
includes a first circuit board and a is second circuit board which is
detachably coupled to the first circuit board. In the event that the first
circuit board or the second circuit board needs to be nodified, the two
circuit boards can be detached from each other and after the nodification,
the two circuit boards can be coupled together again to resune the
functions of




the conputer system 20 The first circuit board may be a main board, and
the second circuit board nay be an |I/O card. When coupl ed together, the
main board and the I/O card are positioned within a sane plane. By
positioning the two circuit boards in a sane plane, a conputer systemis
configured with easy custom zable printged circuit 25 boards w t hout
substantially increase of the overall physical dinension of the conputer
system Advantages offered by enbodi nents of the present invention are

apparent sgMMARY OR'TIERE WNVENTIONE casing and chassis of the conputer
system can remai n unchanged, hence a high |level of conpatibility to the

I ndustrial standard can be achieved. 30 In another enbodi nent, a conputer

system i ncl udgé g Hﬂi n b%%rd and an, I/0O card which is detachably coupl ed
to the main boalg® S Ohihg preseat investion previde pEactive andcoryaniear d, an
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board(s} on which the CPU and other components are fixed, are not affected by

the redesigning or replacement of the external I/O ports. Design and fabrication

10 periods for customizing the I/O ports are much shortened, and unnecessary
redesign and re-fabrication work on the other parts of the computer system, e.g.
the main board, is generally avoided.

In one embodiment, a computer system includes a first circuit board and a

15 second circuit board which is detachably coupled to the first circuit board. In the
event that the first circuit board or the second circuit board needs to be modified,
the two circuit boards can be detached from each other and after the modification

the two circuit boards can be coupled together again to resume the functions of

the computer system.
20
The first circuit board may be a main board, and the second circuit board
may be an /O card. When coupled together, the main board and the /O card are
positioned within a same plane. By positioning the two circuit boards in a same
plane, a computer system is configured with easy customizable printed circuit
25 boards without substantially increase of the overall physical dimension of the
computer system. Advantages offered by embodiments of the present invention
are apparent in that, for example, the casing and chassis of the computer system
can remain unchanged, hence a high level of compatibility to the industrial
standard can be achieved.
30
in another embodiment, a computer system inciudes a main board and an
I/O card which is detachably coupled to the main board. When the I/O card is




15 Fig. 4A is a perspective view of a conputer PCB assenbly according to
anot her enbodi nent of the present invention; Fig. 4B is an expl oded vi ew of
Fig. 4A;, 20 Fig. 5 is a system bl ock diagram showi ng an enbodi nent of the
present invention; Figs. 6A, 6B and 6C are schemati c di agrans show ng top,
side and front 25 views of a conputer PCB assenbly according to one

enbodi nent of the present invention. -5 i ‘DETAILED DESCRI PTION OF THE
PREFERED EMBCDI MENTS Enbodi ments of the present invention provide
desi gners JREN tRHMN i v & ter
syst ens, %\(n)th si?utl o%gé?éc};rpéghgg 33@5’3‘%% 6&83&1”% 'f'%gg?)lfﬁb s and
shorten theardurn-around tine required to change, nodify and/or customn ze
the external I/Ointerfaces or addition / renmoval of I/O ports wthout the
need of redesigning and/ or replacing the whole main board. Enbodi nents of
the presepRIEPUESCRIPAON SFTHEWRAWINGSa custoni zable io external 1/0
interface. A base I/O card is provi ded to couple to a main board, via a
basé I/ O connector. The base I/ O connector may be fixed to the main board,

and the base @) car s formed wi ri nt ed rcuits gonnectiaon
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hi
Al ternatively, the base I/0O connector o t he gase I/ O card,
and the main board is fornmed with prlnted circuits connection

Fig. 1 is a perspective view of a computer PCB assembly according to one
10 embodiment of the present invention;

Fig. 2 is an exploded view of Fig. 1;

Fig. 3 is a top view of Fig. 1;

15
Fig. 4A is a perspective view of a computer PCB assembly according to
another embodiment of the present invention;
Fig. 4B is an exploded view of Fig. 4A;
20
Fig. 5 is a system block diagram showing an embodiment of the present
invention;
Figs. 6A, 6B and 6C are schematic diagrams showing top, side and front
25 views of a computer PCB assembly according to one embodiment of the present

invention.




termnals. By virtue of the above-illustrated configuration, the base I/O
card is able to detachably couple to the main board via the base 1/0
connector. Enbodi ments of the present invention provide highly custom zabl e
circuit 20 boards for electronics devices, such as conputer systens. The
circuit boards are configured in such_a manner that nmultiple 1/0O cards

whi ch provide different external i nt é®faces can be I nt er changeabl y
connected to the main board. The 1/O nodules are fabricated on separate

connect o EHAIED B REZABN OROTHE P REEERE T EMBORMENTS . ooor ec at ed
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|/ O card 120 has connecting circuits 122 connected to various External 1/0
base I/O connector. The base I/O connector may be fixed to the main board, and

the base /O card is formed with printed circuits connection terminals. The base
1/O connector further has a socket for receiving the base 1/0 card via the printed
circuits connection terminals. Alternatively, the base I/O connector may be fixed

15 to the base I/0 card, and the main board is formed with printed circuits connection
terminals. By virtue of the above-illustrated configuration, the base I/O card is
able to detachably couple to the main board via the base I/O connector.

Embodiments of the present invention provide highly customizable circuit
20 boards for electronics devices, such as computer systems. The circuit boards are
configured in such a manner that multiple IO cards which provide different
external interfaces can be interchangeably connected to the main board. The I/O
modules are fabricated on éeparate PCBs, which can be detachably connected to

main board via the base 1/O connector, or an I/O riser connector assembly.

25
It can be appreciated that, in the event that there is a need to modify or
reconfigure the external interface, it no longer requires to redesign and re-
fabricate the entire main board. Instead, the base I/O card may be disconnected
from the main board, by unplugging the base I/0 card from the main board. Any
30 modification, redesign or customization will be carried out on the base /O card

only. The main board where the central processing unit (CPU) and other

components / circuits are located, can be left untouched. The present invention




10 ports 124, such as PS2 ports, serial ports, RJ45 ports and/or speaker
In/Qut ports. A base I/O connector 115 is provided. Base |I/O connector 115
may be fixed to base I/O card 120, as shown in Fig. 2. Under this
configuration, main board 110 is fornmed with base I/Ocircuitries 112
termnated at a main board edge is 114. Wen base I/O card 120 is to be
connected to main board 110, base I/ O “connector 115 is brought into
engagenent to nmain board edge 114 of. Base I/O card 120 S therefore

i boar i S hriRa e fikonhi ar thlting, iSRG pE shebraciondd 227
el ectri calomputenggstémd. t o connecting ci rcuits 122 which is in turn

el ectrically 20 connected to external 1/O ports 124, as shown in Fig. 1. An
exanple of pin definitions assigned to a base 1/0O connector 115 is set out
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-7- CTS2# 67B7 [A7 S1# DTR2# 68B8 8A8 DTR1# RI12# 6989 9A9 Rl 1# GN\D
70B10 10%{@} %qg? b@g@c@ﬁs g main bpexd 110 and a base VO card 120. Main board

110 has formed thereon first set of printed circuits 112, which provides all

necessary Input/Output (1/0) electrical connections to the base 1/O card 120.

Base I/O card 120 has connecting circuits 122 connected to various External I/O
10 ports 124, such as PS2 ports, serial ports, RJ45 ports and/or speaker In/Out ports.

A base 1/0O connector 115 is provided. Base I/O connector 115 may be
fixed to base /O card 120, as shown in Fig. 2. Under this configuration, main
board 110 is formed with base /O circuitries 112 terminated at a main board edge

15 114. When base I/O card 120 is to be connected to main board 110, base /O
connector 115 is brought into engagement to main board edge 114 of. Base /O
card 120 is therefore physically fixed to main board 110, with I/O card edge 116
facing against main board edge 114 and in the meantime, base I/O circuitries 112
are electrically connected to connecting circuits 122 which is in turn electrically
20 connected to external I/O ports 124, as shown in Fig. 1. An example of pin

definitions assigned to a base /O connector 115 is set out in Table 1 below:

Table 1 — Pin Definition of a Base I/O Connector

Signal Name Pin Pin Signal Name
GND 61B1 1A1 GND
DCD2# 62B2 2A2 DCD1#
DSR2# 63B3 3A3 DSR1#
RX2 64B4 4A4 RX1
RTS2# 65 B5 5 A5 RTS1#
X2 66B6 6A6 ™>1




G\D 72B12 12A12 G\D OCO 73B13 13A13 STB# GND 74B14 14A14 AFD# USBD1-
75B15 15A15 PDO USBD1+ 76816 16A16 EER# GND 77817 17A17 PD1 USBDO- 78B18
18A18 I NI T# USBDO+ 79B19 19A19 PD2 GND 80B20 20A20 SLIN# +5VSB 81B21
21A21 PD3 GND 82B22 22A22 PD4 RXAVDD 83B23 23A23 PD5 LED LINK 84B24 24A24
PD6 LED ACT 85 B25 25A25 PD7 GND 86B2G, 26A26 ACK# TD+ 87B27 27A27 BUSY
TD- 88B28 28A28 PE GN\D 89829 29A29 SC RD+ 90B30 30A30 GND RD- 91 B31
31A31 +5V GN\D 92832 32A32 G\ND +5V 93B33 33A33 TX2N GN\D 94834 34A34 TX2P

DVI - R 95B35 B5A3ST&NP DVI - G796B836 |36A36,TX1 N CTS1#
DTR2# 68B8 8A8 DTR1#
RI2# 69B9 9A9 RI1#
GND 70B10 10A10 GND
+5V 71 B11 11A11 +5V
GND 72B12 12A12 GND
OCo 73B13 13A13 STB#
GND 74B14 14A14 AFD#
USBD1- 75B15 15A15 PDO
USBD1+ 76B16 16A16 EER#
GND 77B17 17A17 PDA1
USBDO- 78B18 18A18 INIT#
USBDO+ 79B19 19A19 PD2
GND 80B20 20A20 SLIN#
+5VSB 81B21 21A21 PD3
GND 82B22 22A22 PD4
RXAVDD 83B23 23A23 PD5
LED_LINK 84B24 24A24 PD6
LED_ACT 85 B25 25A25 PD7
GND 86B26 26A26 ACK#
TD+ 87B27 27A27 BUSY
TD- 88B28 28A28 PE
GND 89B29 29A29 SLCT
RD+ 90B30 30A30 : GND
RD- 91 B31 31A31 +5V
GND 92B32 32A32 GND
+5V 93B33 33A33 TX2N
GND 94B34 34A34 TX2P
DVI-R 95B35 35A35 GND
DVI-G 96B36 36A36 TX1IN
DVI-B 97B37 37A37 TX1P




DVI -B 97B37 37A37 TXI P -8- GND 98B38 38A38 GND DVI HSY 99B39 39A39 TXON

DVI VSY 100B40 40A40 TXOP GND 101B41 41A41 GND DDC_SDA 102B42 42A42 TXCN
G\D 103B43 43A43 TXCP DDC_SCL 104B44 44A44 GND GND 105B45 45A45 DVI DDCCLK
+5V 106B46 46A46 GND +5V 107B47 47A47 DVI DDCDAT GND 108B48 48A48 GND
+5VSB 109B49 49A49 EDGE CON KEY CON K?EC’S CON KEY CON KEY BVCC 110B50 50A50
LOUTL G\D 111B51 51A51 LOUTR KBDA 11 2 52A52 LINL MSDA 113B53 53A53
LINR G\D 114B54 54A54 GND KBCL 115B55 55A55 M C GND 116B56 56A56 GN\D

MSCL 117B57 P7TASENFEFO | GNBsad8B58 58433 56ND GND
DVI_HSY 99B39 39A39 - TXON
DVI_VSY 100B40 40A40 TXOP

GND 101B41 41A41 GND
DDC_SDA 102B42 42A42 TXCN
GND 103B43 43A43 TXCP
DDC_SCL 104B44 44A44 GND
GND 105B45 45A45 DVIDDCCLK
+5V 106B46 46A46 GND
+5V 107B47 47A47 DVIDDCDAT
GND 108B48 48A48 GND
+5VSB 109B49 40A49 EDGE
CONKEY CON KEY
CON KEY CON KEY
BVCC 110B50 50A50 LOUTL
GND 111B51 51A51 LOUTR
KBDA 112B52 52A52 LINL
MSDA 113B53 53A53 LINR
GND 114B54 54A54 GND
KBCL 115B55 56A55 MIC
GND 116B56 56A56 GND
MSCL 117B57 S7TALT VREFO0
GND 118B58 58A58 GND
+5VSB 119859 59A59 +12V
+5VSB 120B60 GOAG0 +12V

No connecting cable is required to provide electrical connections between
main board 110 and base /O card 120. Reliability issues caused by connecting
cables are therefore avoided.

Depending on the design requirement, base 1/O card 120 and main board
110 may be disposed with various relative positional relationships. in one




+5VSB 119B59 59A59 +12V +5VSB 120B60 60A60 +12V No connecting cable is
required to provide electrical connections between min board 110 and base
| /O card- 120. Reliability issues caused by connecting cables are therefore
avoi ded. 5 Depending on the design requirenment, base 1/O card 120 and main
board 110 may be disposed with various,relative positional relationships.

I n one exanpl e, when coupl ed together, base |/O card 120 and nmain board 110
are disposed within a sane plane, represented by dash lines 102

I ntersect S / I i , | igs. 1 and
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124, bastdispdsadewitbinlamerpléree, cepresentat by ddsti isde do2 imsrseeting base d 110,
by unpl g?(gl ngqjt hs b%se 1/0 connector 115 fromthe nmain board 110. After
being de{ACREY 2P Reddnalp hoard ddPgas showrrn hiosrddand 8d, reconfi gured or
redesi gned, w thout affecting the main board 110. After the conpletion of
the nodification or to reconfiguration, the base 1/O card 120 nay be
reconnect ed t dMinenrthexsisd nd€d tdomodify aggiongetidsigh dseektethal didnpotton24p t he

mai n board e 114, .to resune the upctions, of the conputer system Figs.
4A and 4é’%ﬁeg'9§&3§‘€égbi% %%Ve@fe'ﬁrydjt}%m%fffewem W%Bi"sioa%enbl y 200
accor di nguddluada Iﬂ@ébggqujgﬁm i %%Eai : enbly 200
has a nain i:”tg)og(fjr]nglO and a aseedf’t?ré‘iﬁrﬁﬁﬁ@%%w& n og?g' ﬁ%ﬁbﬁa f or med
t her eon fdetachedhithebapgeilid eardci 2@ aan beadifiedh rebopfigired es rédasigned,
| nput / Qut I . ctrical co ti,gns, Base |/0O card 220 ..has connecting
i Peui s odteltibifa e hieifbafRLT ) AREE meC ol tion oh e Aedsealo T 8 "cor | o
potits, reconfiguration, the base 1/O card 120 may be reconnected to main board 110, by
plugging the base I/O connector to the main board edge 114, to resume the
functions of the computer system.

Figs. 4A and 4B are perspective views of a computer system PCB
15 assembly 200 according to another embodiment of the present invention. PCB
assembly 200 has a main board 210 and a base I/O card 220. Main board 210
has formed thereon first set of printed circuits 212, which provides base
Input/Output (1/0) electrical connections. Base I/O card 220 has connecting
circuits 222 connected to External I/O ports 224, such as PS2 potts, serial ports,
20 RJ45 ports and/or speaker InfOut ports fixed on the base I/O card 220.

In the present embodiment, main board 210 further has an I/O riser

connector 230 formed thereon. An I/O riser card 240 is provided, which can be

cc_)upled to main board 210 via I/O riser connector 230. Additional I/O cards 250
25 may be interchangeably connected to V/O riser card 240. Additional I/O cards 250

together with base 1/O card 220 therefore provide users with a wide variety of

choices to customize the O port configurations. Embodiments of the present

invention therefore enables customization, modification or redesigning of the

external I/O ports or modules of electronics devices, such as computer systems,
30 in a convenient way, at low cost and with a shortened turn-around time.




20 RJ45 ports and/or speaker In/Qut ports fixed on the base I/0O card 220.
In the present enbodi nent, main board 210 further has an I/O riser
connector 230 formed thereon. An I/Oriser card 240 is provided, which can
be coupled to main board 210 via I/ O riser connector 230. Add|t| onal 1/0
cards 250 25 may be interchangeably co Sect ed to I/Oriser card 240.
Additional 1/0O cards 250 together wi th0base 1/0 card 220 therefore provi de
users with a wide variety of choices to custom ze the 1/0 port

configuration th vention therefore enabl es
cust om zat | on MR TSR shtchorERe BpBRFHEr 398 FHHlldeRs B RORRGHEOr Cs or
nmodul es 308 & tvanedge dOMNE&Brs 330N ans 26061 Wnesx=aSie&THin définitiords of
convenient way, at low cost and with a shortened turn-around tine. -10- In
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ares f or madinccormector®3dageddd connestor 280iehra Y bi Q@Oc@ﬁﬂ@&@é&ir@:@&néd&t@m PCl
slot 218 to 5 _main connector 230a, edge conpectors 230b and / or 230c of
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Connector of an I/ O riser connector Signal I gha

12V
61B1 1Al Qidhe edge connectors are set out in Tables 3 and 4 below

Table 2 — Pin Definition of a main Connector of an I/O riser connector

Signal Name Pin Pin Signal Name
-12v 61B1 1A1 NC
CLK2 62B2 2A2 +12V
GND 63B3 3A3 T™S
TDO 64B4 4A4 . TDI
+5V 65 B5 5 A5 +5V
+5V 66B6 B6A6 INTA#
INTB# 67B7 TA7 INTC#
INTD# 68B8 8A8 +5V
PRSNT#1 69B9 9A9 RESRVED
RESERVED 70B10 10A10 +5V
PRSNT#2 71 B11 11A11 RESRVED
GND 72B12 12A12 GND
GND 73B13 13A13 GND
RESERVED 74B14 14A14 RESRVED
GND 75B15 15A15 RST#
CLK1 76B16 16A16 +5V




CLK2 62B2 2A2 +12V GND 63B3 3A3 TMsS TDO 64B4 4A4 TDI +5V 65 B5 5 AS +5V
+5V 66B6 6A6 | NTA# | NTB# 67B7 7A7 | NTC# | NTD# 68B8 8A8 +5V PRSNT#1 69B9
9A9 RESRVED RESERVED 70B10 10A10 +5V PRSNT#2 71 Bl11l 11A11 RESRVED GN\D
72B12 12A12 GND GND 73B13 13A13 GND RESERVED 74B14 14A14 RESRVED GND
75815 15A15 RST# CLK1 76B16 16A16 +5V,-11- GND 77B17 17A17 GNT REQ# 78818
18A18 GND +5V 79819 19A19 PVME AD31 8bB20 20A20 AD30 AD29 81B21 21A21

+3. 3V G\D 82B22 22A22 AD28 AD27 83823 23A23 AD26 AD25 84B24 24A24 G\D

+3.3V 85 B25| 25A2RAD24 | 77g47 17A17 GNT
REQ# 78B18 18A18 GND
+5V 79B19 19A19 PME
AD31 80B20 20A20 AD30
AD29 81B21 21A21 +3.3V
GND 82B22 22A22 AD28
AD27 83B23 23A23 AD26
AD25 84824 24A24 GND
+3.3V 85 B25 25A25 AD24
C_BE#3 86B26 26A26 IDSEL
AD23 87B27 27A27 +3.3V
GND 88828 28A28 AD22
AD21 89829 29A29 AD20
AD19 90B30 30A30 GND
+3.3V 91 B31 31A31 AD18
AD17 92B32 32A32 AD16
C_BE#2 93B33 |  33A33 +3.3V
GND 94B34 34A34 FRAME#
IRDY# 95B35 35A35 GND
+3.3V 96836 36A36 TRDY
DEVSEL# 97837 37A37 GND
GND 98B38 38A38 STOP
LOCK# 99B39 39A39 +3.3V
PERR# 100B40 40A40 SDONE
+3.3V 101B41 41A41 SBO
SERR# 102B42 42A42 GND
+3.3V 103B43 43A43 PAR
C_BE#1 104B44 44A44 AD15
AD14 105B45 45A45 +3.3V
GND 106B46 46A46 AD13
AD12 107B47 ATAAT AD11




C BE#3 86B26 26A26 | DSEL AD23 87B27 27A27 +3.3V CGND 88B28 28A28 AD22
AD21 89829 29A29 AD20 AD19 90B30 30A30 GND +3.3V 91 B31 31A31 AD18 AD17
92832 32A32 AD16 CBE#2 93B33 33A33 +3.3V G\D 94B34 34A34 FRAME# | RDY#
95B35 35A35 G\D +3.3V 96B36 36A36 TRDY DEVSEL# 97837 37A37 GND G\D 98838
38A38 STOP LOCK# 99B39 39A39 +3.3V P 100B40 40A40 SDONE +3.3V 101841
41A41 SBO SERR# 102B42 42A42 G\ND +3. 3% 103B43 43A43 PAR C BE#1 104B44
44A44 AD15 AD14 105845 45A45 +3.3V GND 106B46 46A46 AD13 AD12 107B47

47A47 AD11 -(2- AB].‘% 10884810%%8 @EN\D 4@)‘28109849 49A4%r\ﬁ5)9
GND 109B49 49A49 AD9
CON KEY CON KEY
CON KEY CON KEY
ADS8 110B50 50A50 C_BE#0
AD7 111851 51A51 3.3V
+3.3V 112B52 52A52 AD6
AD5 113B53 53A53 ADA4
AD3 114B54 54A54 GND21
GND 115B55 55A55 AD2
AD1 116B56 56A56 ADO
+5V 117B57 57A57 +5V
ACK64# 118B58 58A58 REQG4#
+5Y 119B59 59A59 +5V
+5V 120B60 60AB0 +5V

Table 3 — Pin Definition of first edge Connector of an I/O riser connector

Signal Name Pin Pin Signal Name
DCD3# 12B1 1A1 DSR3#
RX3 13B2 2A2 RTS3#
TX3 14B3 3A3 CTS3#
DTR3# 1584 4A4 RI3#
GND 16B5S 5A5 GND
DCD4# 17B6 B6A6 DSR4#
RX4 18B7 TA7 RTS4#
TX4 19B8 8A8 CTS4#
DTR4# 20B9 9A9 RI4#
GND 21810 10A10 GND
GPIO43 22B11 11A11 GPIO42




CON KEY CON KEY CON KEY CON KEY AD8 110B50 50A50 CBE#O AD7 11111351
51A51 3.3V +3.3V 112B52 52A52 AD6 AD5 113B53 53A53 AD4 AD3 114B54 54A54
G\ND21 GN\D 115B55 55A55 AD2 ADI 116B56 56A56 ADO +5V 117B57 57A57 +5V
ACK64# 118B58 58A58 REQ4# +5V 119B59 59A59 +5V +5V 120B60 60A60 +5V
Table 3 - Pin Definition of first edgme1é:0nnector of an I/Oriser connector
Signal Name Pin Pin Signal Nane DCD3# 12B1 | Al DSR3# RX3 13B2 2A2 RTS3#
TX3 14B3 3A3 CTS3# DIR3# 15B4 4A4 R13# G\D 16B5 5A5 GND DCD4# 17B6 6A6

R Lo o St ablé TP Befiritith P#eB6R GG CorMbE(HF of BT/ GMSer 4 GNP

21Bl O 10A10 GN

connector
Signal Name Pin Pin Signal Name
LPC_AD3 12B1 1A1 LPC_AD1
LPC_AD2 | 13B2 2A2 LPC_ADO
LPC_FRAME# 14B3 3A3 LPC_DRQO#
GND 15B4 4A4 GND
UsB2- 16B5 5A5 uUsB2-
USB2+ 17B6 B6A6 usSB2+
GND 18B7 TA7 GND
0C2 19B8 8A8 GPI1041
GND 20B9 9A9 GPIO40
GPIO39% 21B10 10A10 GPIO37
GPIO38 22B11 11A11 GP1023
5 Fig. 5 is a block diagram showing a computer system 500 according to an

embodiment of the present invention. Base I/O circuitries or connections 512 are

formed on the main board 510, and terminated at a main board edge 514, to

provide electrical connections to a base /O card 520. Additional 1/O circuitries or

connections 516 are also formed on the main board 510, to connect to an /O riser
10 slot 530 which is configured to receive three additional /O cards 550,.

Base /O card 520 and additional I/O cards 550 are all detachably coupled
to main board 510, via main board edge 514 and I/O riser slot 530, respectively.

15 Figs. 6A, 6B and 6C are schematic diagrams showing a computer system
PCB assembly 600 according to a further embodiment of the present invention.
According to this embodiment, a base I/O card 620, two additional

interchangeable I/O cards 650 are detachably connected to a main board 610.




GPl 043 22B11 11A11 GPI042 -13- Table 4 - Pin Definition of a second edge
Connector of an I/Oriser connector Signal Nane Pin Pin Signal Nanme LPC
AD3 12B1 1Al LPC AD1 LPC AD2 13B2 2A2 LPC ADO LPC FRAME# 14B3 3A3 LPC
DRQO# GND 15B4 4A4 GND USB2- 16B5 5A5 USB2- USB2+ 17B6 6A6 USB2+ GND
18B7 7A7 GND 0OC2 19B8 8A8 GPI 41 GND,20B9 9A9 GPI 040 GPI039 21B10 1QA10
GPl 037 GPI (38 22B11 11A11 GRPI 23 5 FT&. "5 is a block diagramshow ng a
conmput er system 500 according to an enbodi nent of the present invention.

and ter mi nat od OER AhoSERARS bEBR ableR fvenfitoc MuFRaRIE M et ons
to a basednjuddiandvifitthe detdinipamyilg dr=ings and desesbad in thelmegbigns 516 are

al so forn%g i?n the main board 510, to connect to an I/Oriser io slot 530
whi ch i s 3aTsddesdintign, Esbpyld harimresiated thatdhe inventien isngddimiteddgdie) / o
card 520 ffid | pled to main
board 510@@?@%’?#\8%5)?%6%@@%% an%arﬁ@?&%@g%?%ﬁgééwﬁ?%especti vel y.
15 &i gs. readifis@ticre] at€ratives ahd sabistitutivag witheus departiog frono theug it sithbem

invention as set forth and recited by the following claims.




PCB assenbly 600 according to a further enbodi ment of the present
i'nvention. According to this enbodinent, a base I/0O card 620, two
additional interchangeable I/O cards 650 are detachably connected to a
mai n board 610. -14- Although enbodi ments of the present invention have
been illustrated in conjunction with t£§ acconpanyi ng draw ngs and
described in the foregoing detailed description, it should be appreciated
that the invention is not limted to the enbodinents disclosed, and is
capabl e rous rearrangenents, 5 nodifications, alternatives and
substitutions W thout departing fromthe spirit of the invention as set
forth and recited by the following clains. -15- CLAIMS 1. A conputer system
conpri si ng: mai n board; s a base |I/0O card detachably coupled to the main
board; wher ei > CPBPHEATSYSIAM GORPAISIWE base 1/ O card are within a sane pl ane
when coupl ed togﬁtrﬁ%ﬁp'ba%rd'-rhe conputer systemof claiml1l, wherein the main
board having a set 0 I'0 base I/Ocircuitries termnated at a main board
edge, and wher ei a bake lifasard dét@chalbid cospliettathalbhain board;ed to the nain
stemof claim?2, wherein

board at the main, board edge. 3. The conputey s
the base I/0 carWhpEIQ %E%é’ﬂ)pﬁ?ardc%“ﬂ)w@%? {/@g%iaﬁe wétya Rame RIaNe/ o card
edge facing agai nstyeBd Iéét(;wﬁg_edge. 4. The conputer systemof claim
2, wherein the mai r\lﬂlboardu avi ng a r-set of additional I/Ocircuitries

connected to a riser connector, wherein the
2. The computer system of claim 1, wherein the main board having a set of
10 base I/O circuitries terminated at a main board edge, and wherein the base
IO card is detachably coupled- to the main board at the main board edge.

3. The computer system of claim 2, wherein the base /O card is detachably
7 coupled to the main board with an /O card edge facing against a main
15 board edge.

4, The computer system of claim 2, wherein the main board having a set of
additional I/O circuitries connected to a riser connector, wherein the
computer system further comprises a plurality of additional /O cards

20 detachably coupled to the riser connector via a riser card.

5. The computer system of claim 4, wherein the plurality of additional /O
cards are disposed parallel to the base /O card.

25 6. The computer system of claim 4, wherein the plurality of additicnal /O

cards are interchangeably coupleable to the riser card.

7. A computer system comprising;
a main board;
30 a base I/O card having a piurality of I/O ports fixed thereon for coupling

to external I/O devices;




conputer system further conprises a plurality of additional 1/0O cards 20
det achably coupled to the riser connector via a riser card. 5. The conputer
systemof claim4, wherein the plurality of additional 1/O cards are

di sposed parallel to the base /O card. 25 6. The conputer systemof claim
4, wherein the plurality of additional O cards are interchangeably

coupl eable to the riser card. 7. A co ter systemconprising: a main
board; 30 a base I/O card having a plurality of 1/O ports fixed thereon for

coupling to ext WH%iﬂltth%%_éi"{E%érd %%et%ﬂ?&&&@dﬁ@Z%H GBS Wit

det achably coupled to the main board wt car e TacCing agai nst a
mai n board edge. 8.amH® candmdgerfasigt @gaindt ahgimbdardwuyeei n t he nain board
having a set of 5 base I/Ocircuitries term nated at the nain board edge
for connecting to the base I/O card. 9. The conputer system of claim 8,

wherein tge nefHe bORMAIAsRIN 3 SREMOS, wrff-ﬁgintthe%in'dogr&ih%mgtna{%@:Sof

connected to a riser connéctor, wherein e 10 computer syst urther
conprises a plbase VOcirsLitaes tarimimated 12t the evais bodet edgeafincoonegtiredtotthet he
riser connect of sy(% 99acar' ser card. 10. The conputer systemof claim?9,
wherein the plural ity Of additional 1/0O cards are di sposed parallel to the
base I/O card. 1s 11. The conputer systemof claim9, wherein the plurality

of additignal 1/O cards are interchangeably coupleable to the riser card.
9. The computer system of claim 8, wherein the main board having a set of

additional /O circuitries connected to a riser connector, wherein the
10 computer system further comprises a plurality of additional I/0 cards

detachably coupled fo the riser connector via a riser card.

10.  The computer system of claim 9, wherein the plurality of additional /O
cards are disposed parallel to the base I/O card.
15
11. The computer system of claim 9, wherein the plurality of additional 1/0

cards are interchangeably coupleable to the riser card.

12. A computer system comprising:
20 a first circuit board having a first set of I/O circuitries terminated at a first
board edge;
a second circuit board having at least one 1/0 port coupled thereon and
a second set of |/0 circuitries terminated at a second board edge;
wherein the first and second circuit boards are detachably coupled to
25 each other via an engagement of the first board edge and the

second board edge.

13.  The computer system of claim 12, wherein the main board further
comprises a third set of I/O circuitries connected to a riser connector and a
30 plurality of additional I/0 cards detachably coupled to the main board via
the riser connector.




12. A computer systemconprising: 20 a first circuit board having a first
set of I/Ocircuitries termnated at a first board edge; a second circuit
board having at |east one 1/0O port coupled thereon and a second set of I/0O
circuitries termnated at a second board edge; wherein the first and
second circuit boards are detachably csPJ(lpI ed to 25 each other via an
engagenent of the first board edge and the second board edge. 13. The
conput er system of claim 12, wherein the main board further conprises a

third t4 0f | i RAA T . 30
pllural; cy 5 o Eypderisy Bt ORRaRh S, hefoh WEBIMARP BF bAEBRR D 2 e i
the riser conmerd®are dibposdd partile! wothipuizse Y shain of claim 13, wherein the

plurality of additional I/O cards are disposed parallel to the base I/0
card. 15. The conputer system of claim 13, wherein the plurality of

addi ti onafs | / Ghe csiplfer 3yStenNbrEGA 18 MRkveif M bRADIS of 8dbiMBnal ST card.

5 cards are interchangeably coupleable to the riser card.




