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.IUMPERLESS COMPUTER SYSTEM 

FIELD OF THE INVENTION 

[0001] The invention relates to a jumperless computer 
system. 

BACKGROUND OF ARTS 

[0002] As people use more office-automation equipment 
than ever, the majority of users of a highly sophisticated 
computer system noWadays are layman. Therefore, the trend 
of the computer system being a user-friendly home appli 
ance, Which is observed from current industrial standard 
such as PC 97, ACPI, is obvious and irreversible. 

[0003] With respect to a computer system, more and more 
users Wish to con?gure the computer system Within a very 
short of time. When upgrading the computer system, the user 
also Wishes a simple upgrade procedure. 

[0004] Most current mother boards of the computer sys 
tem include a plurality of jumpers Which function to adjust 
the parameters in association With the operation of the 
computer system. The operation parameters include, for 
instance, the operation frequency of the processor (CPU), 
the multiple ratio betWeen the host bus clock and the internal 
clock, etc.. When the jumpers are not adequately set, either 
the computer system can not boot up or, in a Worse situation, 
some hardWare components may be damaged. 

[0005] We classify the jumpers on the mother board into 
tWo categories. The ?rst category of jumpers are those, When 
incorrectly set up, critical to the successful boot-up of the 
computer system. The second category of jumpers are those, 
When incorrectly set up, Which diminish the performance of 
the computer system. Based on the foregoing statements, the 
invention provides a hardWare implementation together With 
a corresponding softWare method to tackle this problem. 

[0006] The main object of the invention aims to handle the 
?rst category of jumpers. With the invention, a jumperless 
mother board or computer system is made possible. 

SUMMARY OF INVENTION 

[0007] A jumperless computer system is provided. The 
user might recon?gure the computer system, as a neW 
processor is inserted into a processor socket, through a 
softWare approach. 

[0008] The computer system includes a circuit, responsive 
to insert of a processor into a socket coupled to the circuit, 
generating an insert signal. 

[0009] The insert signal generation circuit includes an 
insert detection circuit, a trigger means and a register. 

[0010] The insert detection circuit is connected to the 
socket for generating a detection signal as the processor is 
inserted into the socket. 

[0011] The trigger means is responsive to the detection 
signal and generates a pulse signal. 

[0012] The register is responsive to the pulse signal and 
generates the insert signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 discloses the main functional blocks of the 
invention. 
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[0014] FIG. 2 discloses an embodiment of the insert/ 
remove detect circuit 13 in FIG. 1. 

[0015] FIG. 3 discloses an embodiment of the I/O port 15 
in FIG. 1. 

[0016] FIG. 4(A) discloses another embodiment of the 
insert/remove detect circuit 13 in FIG. 1. 

[0017] FIG. 4(B) discloses still another embodiment of 
the insert/remove detect circuit 13 in FIG. 1. 

[0018] FIG. 5 discloses the operation ?oW chart of the 
invention. 

[0019] FIG. 6 discloses hoW the invention generates a 
corresponding operation voltage to a CPU inserted in the 
socket. 

[0020] FIG. 7 discloses a conventional voltage regulator. 

DETAILED DESCRIPTIONS OF THE 
PREFERRED EMBODIMENT 

[0021] As shoWn in FIG. 1, the invention includes a 
processor socket 11, an insert/remove detect circuit 13, an 
I/O port 15 and a processor (CPU) signal generation circuit 
17. 

[0022] I/O port 15 controls other three blocks and accom 
plish the system’s con?guration under the control of the 
ROM BIOS Which is connected to the ISA bus (not shoWn). 
Since some con?gurations need the reset signal to effect, a 
reset circuit is required to generate the reset signal to the 
processor Within the CPU socket 11 under the control of the 
BIOS. In general, a reset circuit Within the system chipset 
(not shoWn) on the mother board issues this reset signal. The 
insert/remove detect circuit 13 has three Ways, as described 
beloW, to detect Whether a processor is inserted in the socket 
11 or a processor has been removed from the socket 11. The 
processor (CPU) signal generation circuit 17 inputs the 
I2CCLK, I2CDATA and, as the reset signal is activated, the 
processor (CPU) signal generation circuit 17 provides a 
corresponding host bus clock signal and the strap signals 
CFO-CF3 to the processor. 

[0023] The ?rst approach is to use the CPU voltage 
identify pin (VID). Some CPUs provide VID functions, eg 
INTEL PENTIUM PRO. Taking the INTEL PENTIUM 
PRO CPU as the example, the kind of CPU provides VIDO, 
VID1, VID2, VID3 and VID4 pins. The embodiment for the 
?rst approach is shoWn in FIG. 2. Five signal lines including 
VIDO, VID1, VID2, VID3 and VID4 are respectively con 
nected to the external supply +5V via respective resistors. 
Therefore, the condition of all VID pins=1 indicate no CPU 
being inserted. To the contrast, condition of any one of VID 
pin=0 indicates existence of the CPU. To guarantee this 
circuit functions even during the time period Without the 
external supply +5V, the ?ve signal lines VIDO through 
VID4 are respectively connected to a battery supply, Vbatt, 
via respective resistors. Each diode 25 functions as an 
isolator Which prevents the discharge of the Vbatt. Each 
diode 26 functions as an isolator Which prevents damage of 
+5V to the battery, Vbatt. The resistor (R) and capacitor (C) 
circuit function to remove the noise. 

[0024] The insert/remove detect circuit 13 mainly includes 
AND gates 21, 22, 23, 24 the function of Which are detecting 
Whether VIDO through VID4 are all logic 1. As any of VID 
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lines=0, it indicates a CPU being inserted. The AND gate 24 
outputs a negative-going edge of an insert signal 241. As the 
CPU is removed, VIDO through VID4 lines are all 1, and the 
AND gate 24 outputs a positive-going edge of the insert 
signal 241. The insert signal 241 is input to an inverted 
Smith trigger 27 and from Which a signal 271 is output 
accordingly. The signal 271 is input to a clock terminal of a 
?ip-?op 28 Which is activated by the negative-going edge of 
the signal 271. As the result, When a CPU is inserted, the 
?ip-?op 28 outputs an activated NEWCPU# signal. 

[0025] As the CPU is removed, the insert signal 241 
changes from loW level to high level. HoWever, the level 
change does not activated the inverted Smith trigger 27 and, 
therefore, the NEWCPU# signal remains the current state. 
To preset the NEWCPU# signal, the GPCSO# signal must be 
activated to loW level. As such, the PR terminal inputs a 
negative-going signal Which in turn resets the NEWCPU# 
signal to high level. 

[0026] As shoWn in FIG. 3, an embodiment of the I/O port 
15 includes a decoder 29, an input port 30 and an output port 
20. The signal GPCSO#, GPCS1# and GPCS2# are gener 
ated by the decoder 29. The DD15 signal, Which is output 
from a not shoWn system chipset and corresponds to a set of 
I/O ports (programmable), is the access signal to the I/O 
port. Via the DD15 signal together With SAO, SA1, SA2 
signals, the decoder 29 decodes to generate the GPCSO#, 
GPCS1#, GPCS2# signals for accessing one corresponding 
port Within the set of I/O ports. 

[0027] The output port 20 functions to latch the signals of 
XDO, XD1, XD2, XD3, XD4, XD5 and output the corre 
sponding signals CFO, CF1, CF2, CF3, I2CCLK, I2CDATA. 
The CFO, CF1, CF2, CF3 signals are the required strap 
signal to the processor. The I2CCLK, I2CDATA signals 
instruct the clock generation circuit 171 to generate a 
corresponding host bus clock. It is to be noted that some 
chipsets provide functions of the I2CCLK, I2CDATA sig 
nals Which can be utiliZed by the invention directly. 

[0028] The reset terminal (MR#) of the output port 20 
inputs the PoWer OK signal (PWROK). Therefore, during 
poWer on, the output port 20 is reset and outputs CF1=0, 
CF2=0, CF3=0, I2CCLK=0, I2CDATA=0. And this set of 
values Will force the processor signal generation circuit 17 
to generate a much loWer frequency clock, compared With 
the nominal value, Which may boot up CPU of different 
operating clock frequency. 
[0029] As the 74LS174 is selected as the output port 20 
and the users Want to change values for the set of CF1, CF2, 
CF3, I2CCLK, I2CDATA, it is required to send neW XDO, 
XD1, XD2, XD3, XD4, XD5 signals into the input terminal 
D0, D1, D2, D3, D4, D5 respectively. At the same time, the 
GPCS1#, IOWC# signals are activated. At the time When the 
signals GPCS1#, IOWC# experience a positive-going edge, 
the value of XDO, XD1, XD2, XD3, XD4, XD5 are latched 
into the output as the CF1, CF2, CF3, I2CCLK, I2CDATA 
signals respectively. It is obvious that options other than 
74LS174 are available for the output port 20. 

[0030] The input port 30 is a tri-state buffer. The signals 
IORC#, GPCS2# are undergo an OR operation and the 
resulted signal is output to control the tri-state buffer. As 
signals IORC#, GPCS2# are all at loW levels, the value of 
NEWCPU# is transmitted to the XDO signal line Which is 
accessed by the BIOS. 
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[0031] Referring back to FIG. 1, the processor signal 
generation circuit 17 includes a clock generator 171 and a 
strap signal generator 172. The clock generation circuit 171 
inputs the I2CCLK, I2CDATA and, as the reset signal is 
activated, provides a corresponding host bus clock signal to 
the processor in the socket 11. During the period of poWer 
on, the clock generation circuit 171 provides a much loWer 
frequency clock Which alloW the boot up of all different 
CPUs. AfterWard, in accordance With the con?guration in 
CMOS RAM or the instruction of the user, the clock 
generation circuit 171 change the frequency of clock. It is to 
be noted that during the change of clock frequency, the 
transition must occur sloWly to prevent hang-up of the 
computer system resulting from the incapability of the 
locking operation of the phase lock loop (PLL) Within the 
CPU. 

[0032] The strap signal generation circuit 172, as the reset 
signal is activated, generates the strap signal CFO-CF3 
required by the CPU. The CPU uses this set of values to set 
up the speed of CPU’s internal clock signal, i.e. the fre 
quency multiple ratio. In other Words, the CFO-CF3 are used 
to set up the ratio betWeen the CPU’s internal clock and the 
host bus clock. During the poWer on, a set of values of 
CFO-CF3 is provided to guarantee the successful boot-up of 
the computer system. AfterWards, in accordance With the 
set-up values of CFO-CF3 from the I/O port 15, a corre 
sponding adjustment is made. These strap signals are all 
generated responsive to the reset signal. After BIOS con 
?gures the output values of the I/O port 15, the recon?gu 
ration of CFO-CF3 takes effect by re-issuing a reset signal 
again to strap signal generation circuit 172. The reset circuit 
for generating the reset signal might be implemented With 
the I/O port circuit 15 or the reset signal might be retrieved 
from the system chipset if available. 

[0033] The second approach to detect the insert/remove 
action of the processor is to utiliZe the poWer supply signal, 
eg the GND pin or SLOTOCC# pin provided by CPU type 
of INTEL KLAMATH ( or knoWn as Pentium II). Referring 
to FIG. 4(a), the terminal 40 of the socket 11 corresponding 
to GND1 pin of the CPU 42 is connected to a Vbatt via a 
large resistor, i.e., 2M, While other terminals MGND2 
through MGND10 respectively corresponding to other GND 
pins are all connected to ground. All GND signal lines 
Within the CPU 42 are interconnected. Therefore, the output 
signal corresponding to the GND1 pin is selected as the 
indication signal 241. If the CPU 42 is inserted, the indica 
tion signal 241=GND, and the indication signal 241=HIGH 
While no CPU is inserted. This indication signal 241 is input 
to the inverted Smith Trigger 37. The operations of the other 
devices in FIG. 4(A) are similar to those in FIG. 2 and the 
more elaboration may be found in corresponding recitation 
in association With FIG. 2. 

[0034] Referring to FIG. 4(B), the terminal 46 of the 
socket 11 corresponding to SLOTOCC# pin of CPU 44 is 
connected to a Vbatt via a large resistor, i.e., 2M, While other 
terminals respectively corresponding to other GND pins are 
all connected to ground. And the output signal correspond 
ing to the SLOTOCC# pin of CPU of KLAMATH kind is 
selected as the indication signal 241. The indication signal 
241=LOW as a CPU 44 of KLAMAT H type is inserted. On 
the contrary, the indication signal 241=HIGH corresponding 
to SLOTOCC# pin as no CPU is inserted. The operations of 
the other devices in FIG. 4(B) are similar to those in FIG. 
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2 and FIG. 4(A) and more elaboration may be found in 
corresponding recitation in association With FIG. 2. 

[0035] Under a Well knoWn ZIP (Zero Insert Force) struc 
ture, the ZIP mechanism must be open to remove the 
processor or to insert the processor. Therefore, in the insert/ 
remove detect circuit 13 of FIG. 2, the indication signal 241 
input to the inverted Smith trigger 27 may, alternatively, be 
generated by the ZIP processor’s socket. From the open/ 
close action of the ZIP mechanism, it may generate an 
indication signal 241 Which is input to the inverted Smith 
trigger 27. 

[0036] The operation procedures of the invention may be 
fully understood by referencing FIG. 5 along With the 
folloWing recitations. 

[0037] The procedure starts in block 511 to poWer on the 
system. In block 513, the procedure detects Whether a 
tWice-reset ?ag is in SET condition. The SET condition of 
the tWice-reset ?ag is representative of the computer system 
being reset tWice as detailedly described beloW. If the 
tWice-reset ?ag is set in block 513, the procedure, in block 
529, clears the tWice-reset ?ag, and afterWards, in block 531, 
executes a conventional and Well knoWn boot-up procedure 
of the BIOS. 

[0038] As the tWice-reset ?ag is not in SET state in block 
513, the invention, in block 515, uses a loWest frequency 
clock and a loWest frequency multiple ratio parameter to 
boot up the system. AfterWards, in block 517, the inventions 
detects the NEWCPU# signal to decide Whether the proces 
sor in the system has been replaced. If the replacement of 
CPU is decided, in block 521, the invention outputs a set-up 
screen on the display device. In this set-up menu, the user 
Will be requested to input the nominal frequency value and 
associated settings corresponding to the processor and sys 
tem. If it is false in block 517, in block 519, the invention 
detects the checksum data in the CMOS RAM. If there is no 
error, in block 523, the invention, in accordance With data in 
the CMOS RAM, con?gures the speed of the processor. 
AfterWards, in block 527, the invention resets the system the 
second time, sets the tWice-reset ?ag and resets the 
NEWCPU4 signal to high level. If the checksum of CMOS 
RAM is Wrong in block 519, the invention performs the 
procedure in block 521. After the steps in block 521, the 
invention goes to block 525 to store the settings into the 
CMOS RAM Which are accessed during neXt poWer-on 
session of the computer system. 

[0039] Therefore, as the CPU is inserted for ?rst time into 
the socket 11 on the mother board, the insert/remove detect 
circuit 13 immediately detects this condition and set the 
NEWCPU# signal to loW level Which is accessed by a 
softWare routine, ie the BIOS. MeanWhile, the processor 
signal generation circuit 17 supplies a set of parameter 
signals, Which de?nitely successfully boot up the system, to 
the processor. The system’s BIOS reads the ?ags con?gured 
by the insert/remove detect circuit 13, ie the tWice-reset 
?ag and the NEWCPU# signal to determine if the current 
user has ever replaced the CPU. If the user has not replaced 
the CPU, the system Will operate in accordance With the data 
in the CMOS RAM Which are con?gured and stored during 
the previous session. 

[0040] Once, during the lifetime of the system, the CPU is 
replaced by a neW one Which changes the NEWCPU# signal 
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to loW level and the tWice-reset ?ag is in non-SET state, a 
re-con?guration menu is shoWn on the display device to 
request the adequate settings from the user. The settings 
from the user Will be saved in the CMOS RAM and used in 
the neXt poWer-on session of the computer system. It is 
knoWn that the CMOS RAM is connected to the ISA bus. 
After the re-con?guration instructed by the user, the system 
is operated at the best condition using the parameter values 
from I/O port 15. 

[0041] With the introduction of improved process tech 
nology, the operating voltage (Vcore) of PENTIUM proces 
sors of same category produced each year may be different. 
FIG. 6 shoWs the circuit blocks provided by another 
embodiment of the invention to tackle the issue of different 
operating voltages of PENTIUM processors of same cat 
egory. As shoWn, the embodiment includes a processor 
operating voltage detection circuit consisting of a timer 62 
and a variable voltage generator 64. 

[0042] When the system is poWered on for the ?rst time, 
the poWer-on reset signal 61 enters the variable voltage 
generator 64 and resets the timer 62. AfterWards, the timer 
62 outputs a processor reset signal 65 to the processor in the 
socket 60. MeanWhile, the variable voltage generator 64 
outputs a loWest operating voltage to the processor in the 
socket 60. Correspondingly, We implement some predeter 
mined sequences in BIOS Which instruct the processor to 
perform access operation, i.e. read or Write, to the I/O ports. 
If the processor may operate those sequences in stable 
condition for a period of time Without hang-up, the BIOS 
outputs a disable command on the command line 63 to the 
timer 62 to disable the timer 62. And the current output 
voltage on the line 67, Which is the actual alloWable oper 
ating voltage for the inserted processor, is used to operate the 
processor. It is highly possible that an actual alloWable 
operating voltage for a processor differs from that speci?ed 
in the speci?cation provided by the manufacture. Therefore, 
the invention then displays, via the assistance of the BIOS, 
a menu on the screen of the monitor Which requests the user 
to input an accurate operating voltage on the speci?cation to 
run the processor. 

[0043] If, run by the loWest operating voltage, the proces 
sor can not eXecute those sequences in stable condition 
and/or hang-up, then the processor can not issue the pro 
cessor command over the command line 63 under the 
instruction of BIOS. When the timer 62 does not detect the 
activated signal over the command line 63 Within a prede 
termined time period, the timer 62 Will re-issue the processor 
reset signal 65 and, via the control signal line 68, controls 
the variable voltage generator 64 such that the output 
voltage on the voltage line 67 increments by a predeter 
mined amount, ie 0.1 volts. 

[0044] If, after the above procedure, the system still can 
not operate, the above procedure is repeated until a disable 
command is detected on the signal line 63. AfterWards, the 
disable command disables the timer 62. And the current 
output voltage on the line 67, Which is the actual alloWable 
operating voltage for the inserted processor, is used to 
operate the processor. It is highly possible that an actual 
alloWable operating voltage for a processor differs from that 
speci?ed in the speci?cation provided by the manufacture. 
Therefore, the invention then displays, via the assistance of 
the BIOS, a menu on the screen of the monitor Which 
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requests the user to input an accurate operating voltage 
prescribed on the speci?cation to run the processor. 

[0045] As mentioned above, after successful operation of 
the processor, the BIOS of the invention Will display a menu 
on the screen Which needs input information from the user 
regarding the nominal operating voltage to run the proces 
sor. A conventional voltage regulator as shoWn in FIG. 7 
may be used to generate and output an operating voltage to 
the processor corresponding to the information from the 
user. In short, under the user’s instruction, the BIOS may 
output a corresponding command Which decodes to activate 
the IOP1, IOP2, IOP3, IOP4, etc.. signals selectively. These 
IOP1, IOP2, IOP3, IOP4 . . . signals generate the operating 
voltage Vout corresponding to the user’s instruction to the 
processor. 

1. An apparatus for supplying an operating voltage to a 
processor, the processor, during poWer-on period of the 
processor and responsive to an access instruction, outputting 
a corresponding command over a command line, compris 
mg: 

a timer inputting a poWer-on reset signal and being 
coupled to the command line, for outputting a proces 
sor reset signal to the processor; 

Jun. 28, 2001 

a variable voltage generator, inputting a poWer supply and 
being coupled to the command line, for generating the 
operating voltage, the variable voltage generator, 
responsive to the poWer-on reset signal, outputting an 
initial operating voltage to the processor such that the 
processor eXecutes the access instruction; 

Wherein, as the timer does not detect a corresponding 
command over the command line during a predeter 
mined time interval, the timer, via a control line, 
outputting a boost signal to the variable voltage gen 
erator Which forces the variable voltage generator 
incrementing the operating voltage by a predetermined 
amount, and, substantially at the same time, the timer 
re-issues the processor reset signal. 

2. The apparatus of claim 1, Wherein the predetermined 
increment is 0.1 volts. 

3. The apparatus of claim 1, Wherein as the timer detects 
the corresponding command during the predetermined time 
interval over the command line, the operating voltage output 
operates the processor successfully. 


