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METHOD OF TEST OF CLOCK GENERATION 
CIRCUIT IN ELECTRONIC DEVICE, AND 

ELECTRONIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2006-092919, ?led on Mar. 30, 2006, the entire contents 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a method of test of 
a clock generation circuit in an electronic device having an 
external interface and to an electronic device, and in par 
ticular relates to a clock generation circuit testing method for 
an electronic device having a clock generation circuit for an 
interface faster than the internal clock of the electronic 
device, and to an electronic device. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] Magnetic disk devices and other peripheral devices 
communicate With a host or similar through a prescribed 
interface. With demands for faster processing in recent 
years, there have been strong demands for faster interfaces. 
For example, in high-speed serial transfer over Fibre Chan 
nel, SATA (Serial AT Attachment), PCI Express and similar, 
transfer rates reach 2 GB to 4 GB per second. 

[0006] In order to accommodate such high-speed inter 
faces, interface circuits are provided in existing peripheral 
devices. On the other hand, existing peripheral devices are 
designed to operate at a prescribed clock frequency, and 
have an internal clock source. As a result, When equipped 
With a high-speed interface circuit, it is necessary that the 
device also be equipped With a high-speed clock source to 
support this interface. 

[0007] For example, in an electronic device the internal 
clock source ofWhich is 40 MHZ, a clock source of75 MHZ, 
106.25 MHZ, or 150 MHZ is installed according to the 
interface speed. QuartZ oscillators are used as such a clock 
source (see for example Japanese Patent Laid-open No. 
64-077305). 
[0008] In such quartZ oscillators, depending on the inter 
face, it is required that the oscillation frequency be Within 
0.01% (for example 1100 ppm) of the speci?cation; but 
electronic equipment manufacturers install oscillators in 
peripheral devices and other electronic devices Without 
performing checks of all the clock sources for Which a 
high-precision oscillation frequency is required, opting 
instead to trust the expertise of the supplier of the clock 
source. There have been proposals of methods to diagnose 
problems With a quartZ oscillator, When mounted on a 
printed circuit board, as originating With either the oscillator 
or the oscillation circuit (see for example Japanese Patent 
Laid-open No. 9-246868). 

[0009] HoWever, even among clock sources such as these, 
the existence of units Which do not satisfy speci?cations 
cannot be denied. On the part of electronic device manu 
facturers, tests of individual purchased clock sources Would 
be su?icient, but the installation of dedicated testing tools 
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and equipment by electronic device manufacturers Would be 
a cause of increased costs. Tests of clock source units after 
mounting on printed circuit boards similarly result in cost 
increases. 

[0010] For this reason, after installation in an electronic 
device (on a printed circuit board), it has not been possible 
to exclude problematic clock sources until actual faults 
occur in various tests of the electronic device itself. More 
over, even if problems do not occur in various device tests, 
there is the possibility that faults may occur in a printed 
circuit board equipped With a clock source Which does not 
satisfy speci?cations after the electronic device has been 
supplied to the market. 

SUMMARY OF THE INVENTION 

[0011] Hence an object of this invention is to provide a 
method for testing the clock generation circuit in an elec 
tronic device, and an electronic device, to perform tests of a 
clock source for an interface, in the mounted state on a 
printed circuit board, Without using specialiZed tools or 
equipment. 
[0012] A further object of the invention is to provide a 
clock generation circuit testing method for an electronic 
device, and an electronic device, to perform tests of a clock 
source for an interface, in the mounted state on a printed 
circuit board, in a testing process. 

[0013] A further object of the invention is to provide a 
clock generation circuit testing method for an electronic 
device, and an electronic device, to perform tests of a clock 
source for an interface, in the mounted state on a printed 
circuit board, Without leading to cost increases. 

[0014] A further object of the invention is to provide a 
clock generation circuit testing method for an electronic 
device, and an electronic device, to perform tests of a clock 
source for an interface, in the mounted state on a printed 
circuit board, even after being supplied to the market. 

[0015] In order to attain these objects, a testing method of 
this invention is a method of testing a clock generation 
circuit in an electronic device having an interface circuit 
Which operates using a clock of a comparatively fast clock 
source, and has the steps of connecting an electronic device 
to be measured to an electronic device Which serves as 

reference using the interface circuit, synchroniZing the elec 
tronic device to be measured With the reference electronic 
device, and counting clock pulses of the clock source in use 
of counters in the electronic device to be measured and in the 
reference electronic device; halting, after a prescribed time 
has elapsed, the counting by the counters of the electronic 
device to be measured and the reference electronic device; 
transmitting the count value of the counter of the electronic 
device to be measured from the electronic device to be 
measured to the reference electronic device; and comparing 
the transmitted count value With the count value of the 
counter of the reference electronic device in the reference 
electronic device, and testing for deviations in the frequency 
of the clock source in the electronic device to be measured. 

[0016] Further, another testing method of this invention is 
a method of testing a clock generation circuit in an electronic 
device having an interface circuit Which operates using a 
clock of a comparatively fast clock source, and has the steps 
of; receiving transferred data into Which is inserted align 
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ment data in prescribed transfer units from an electronic 
device connected by the interface circuit; storing the 
received transferred data in a FIFO buffer using a clock 
synchronized With the transfer and of performing output 
using the clock of the clock source, as Well as performing 
insertion and deletion of the alignment data in the FIFO 
buffer to prevent over?oW and under?oW of the FIFO buffer; 
and modifying at least one of the alignment insertion inter 
val of the transferred data and the conditions for detection of 
over?oW or under?oW, judging Whether over?oW or under 
?oW is detected, and testing for deviations in frequency of 
the clock source of the electronic device. 

[0017] Further, the other testing method of this invention 
is a method of testing a clock generation circuit in an 
electronic device having an interface circuit Which operates 
using a clock of a comparatively fast clock source, and has 
the steps of; starting, in use of an internal circuit Which 
operates using a comparatively sloW clock source, counting 
by a counter Which counts clock pulses of the comparatively 
fast clock source and counting by an internal counter Which 
counts the clock pulses of the comparatively sloW clock 
source; detecting that the internal counter has reached a 
prescribed value, and of reading and outputting the count 
value of the counter; and inspecting, in use of the count 
value, for frequency deviation of the comparatively fast 
clock source of the electronic device. 

[0018] Further, in this invention it is preferable that the 
counting step has a step of transmitting a measurement start 
message from the reference electronic device to the elec 
tronic device to be measured, a step of responding With a 
measurement start message from the electronic device to be 
measured to the reference electronic device, and a step of 
counting the clock pulses of the clock sources by the 
counters of the electronic device to be measured and of the 
reference electronic device. 

[0019] Further, in this invention it is preferable that the test 
step has a step of comparing the FIFO pointer of the FIFO 
buffer With a prescribed threshold, and of judging Whether 
over?oW or under?oW has been detected. 

[0020] Further, in this invention it is preferable that the test 
step has a step of judging Whether the count value is Within 
a range of the speci?cation value corresponding to a pre 
scribed frequency deviation. 

[0021] Further, an electronic device of this invention has 
a comparatively fast ?rst clock source, an interface circuit 
Which operates using the clock of the ?rst clock source, a 
comparatively sloW second clock source, and an internal 
circuit Which is connected to the interface circuit and Which 
operates in use of the clock of the second clock source. And 
the internal circuit counts in use of a counter the clock pulses 
of the ?rst clock source in synchronization With an elec 
tronic device Which is connected to the interface circuit and 
Which serves as reference, transmits the count value of the 
counter to the reference electronic device after a prescribed 
amount of time has elapsed, and inspects for frequency 
deviation of the ?rst clock source in the reference electronic 
device. 

[0022] Further, another electronic device of this invention 
has a comparatively fast ?rst clock source, an interface 
circuit Which operates using the clock of the ?rst clock 
source, a comparatively sloW second clock source, and an 
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internal circuit, connected to the interface circuit, Which 
operates using the clock of the second clock source. And the 
internal circuit has a reception circuit Which receives trans 
fer data into Which alignment data has been inserted in 
prescribed transfer units, a FIFO buffer Which stores the 
received transfer data using the clock synchronized With the 
transfer, and outputs the data With the clock of the clock 
source, and a FIFO control circuit Which performs insertion 
and deletion of alignment data into and from the FIFO buffer 
to prevent FIFO buffer over?oW and under?oW. Further, the 
internal circuit receives the transfer data With the interval of 
alignment data insertion changed, or changes the detection 
conditions of over?oW or under?oW, judges Whether over 
?oW or under?oW has been detected, and inspects for 
frequency deviation of the ?rst clock source. 

[0023] Further, the other electronic device of this inven 
tion has a comparatively fast ?rst clock source, an interface 
circuit Which operates using the clock of the ?rst clock 
source, and comparatively sloW second clock source, and an 
internal circuit, connected to the interface circuit, Which 
operates using the clock of the second clock source. And the 
interface circuit has a counter Which counts the clock pulses 
of the ?rst clock source; and the internal clock circuit starts 
counting by the counter and by an internal counter Which 
counts the clock pulses of the second clock source, detects 
the fact that the internal counter has reached a prescribed 
value, reads out the count value of the counter, and uses the 
count values to inspect for frequency deviation of the ?rst 
clock source. 

[0024] In this invention, it is preferable that the internal 
circuit receives a measurement start message transmitted 
from the reference electronic device, respond to the refer 
ence electronic device With a measurement start message, 
and use the counter to count the clock pulses of the ?rst 
clock source. 

[0025] In this invention, it is preferable that the internal 
circuit includes a disk drive control circuit. 

[0026] In this invention, it is preferable that the FIFO 
control circuit compares the FIFO pointer of the FIFO buffer 
and a prescribed threshold value, and detects the presence of 
over?oW or under?oW. 

[0027] In this invention, high-speed clock pulses are 
counted in synchronization With a reference electronic 
device, and the result is checked, or, alignment of transferred 
data and the over?oW/under?oW of a FIFO buffer is utilized, 
or, the count values of an internal counter and the counter of 
a fast clock are utilized, to check for frequency deviation of 
the high-speed clock source; hence all clock sources can be 
inspected in the state of being mounted in a device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 shoWs the con?guration of the electronic 
device of one embodiment of the invention; 

[0029] FIG. 2 shoWs the con?guration of the hard disk 
controller of FIG. 1; 

[0030] FIG. 3 explains a method of test ofa clock source 
in a ?rst embodiment of the invention; 

[0031] FIG. 4 shoWs the con?guration of an interface 
circuit in a second embodiment of the invention; 
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[0032] FIG. 5 explains the format of transferred data in the 
second embodiment of the invention; 

[0033] FIG. 6 explains normal operation of the FIFO 
buffer of FIG. 4; 

[0034] FIG. 7 explains operation during over?ow of the 
FIFO buffer of FIG. 4; 

[0035] FIG. 8 explains operation during under?oW of the 
FIFO buffer of FIG. 4; and, 

[0036] FIG. 9 is a diagram of the How of clock source test 
processing in a third embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] BeloW, embodiments of the invention are 
explained, in the order of an electronic device, a ?rst 
embodiment of a method of clock generation circuit test, a 
second embodiment of a method of clock generation circuit 
test, a third embodiment of a method of clock generation 
circuit test, and other embodiments. HoWever, this invention 
is not limited to these embodiments. 

[0038] Con?guration of an Electronic Device 

[0039] FIG. 1 shoWs the con?guration of the electronic 
device of one embodiment of the invention, and FIG. 2 
shoWs the con?guration of the hard disk controller in FIG. 
1. FIG. 1 shoWs a magnetic disk device as an example of an 
electronic device. 

[0040] As shoWn in FIG. 1, in the magnetic disk drive 
mechanism 10, magnetic disks 4 Which are magnetic record 
ing media are provided on a rotation axis 2 of a spindle 
motor 5. The spindle motor 5 rotates the magnetic disks 4. 
An actuator (V CM) 1 has magnetic heads 3 on suspension 
tips, and moves the magnetic heads 3 in the radial direction 
of the magnetic disks 4. 

[0041] The actuator 1 includes a voice coil motor (VCM) 
Which rotates about a rotation axis. In the draWing, the 
magnetic disk device is equipped With tWo magnetic disks 4, 
and four magnetic heads 3 are driven simultaneously by the 
same actuator 1. 

[0042] The magnetic heads 3 has a read element and a 
Write element. The magnetic heads 3 are con?gured by 
laminating, on a slider, the read element comprising a 
magnetoresistive (MR) element, on top of Which is stacked 
the Write element comprising a Write coil. 

[0043] On a control print board (control circuit portion) 20 
of the magnetic disk drive mechanism 10 are provided a hard 
disk controller 6, MPU 7, clock sources 8 and 9, a buffer 
circuit 30, a read/Write channel circuit 32, and a servo circuit 
34. 

[0044] The read/Write (R/W) channel circuit 32 controls 
reading and Writing by the magnetic heads 3, supplies Write 
signals to the magnetic heads 3, receives read signals from 
the magnetic heads 3, and performs demodulation. The 
servo circuit 34 has a spindle motor driving circuit Which 
drives the spindle motor 5, and a position control circuit 
Which receives servo signals in read signals from the read/ 
Write channel circuit 32, detects the current position, and 
controls driving of the voice coil motor (V CM) 1 according 
to position errors With respect to the target position. 
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[0045] As explained in FIG. 2, the hard disk controller 
(HDC) 6 communicates With the host via the interface 36, 
and uses the sector number of the servo signal as reference 
to judge the position Within one circumference and perform 
data recording and reading. The buffer random access 
memory (RAM) 30 temporarily stores read data and Write 
data. The HDC 6 communicates With the host using the 
SATA (Serial ATA), SCSI (Small Computer System Inter 
face), or other interface 36. 

[0046] The microcontroller (MPU) 7 analyzes commands 
from the HDC 6, and performs various processing via the 
HDC 6. For this purpose, the MPU 7 has read-only memory 
(ROM) Which stores various programs, and random access 
memory (RAM). 

[0047] Servo signals (position signals) are positioned at 
equal intervals in the circumferential direction on each track 
of the magnetic disk 4, from the outer to the inner circum 
ferences. Each track comprises a plurality of sectors, and 
position signals comprise servo marks, track numbers in 
Gray code, an index, and offset information (servo burst) 
PosA, PosB, PosC, PosD. This magnetic disk drive mecha 
nism 10 has a plurality of magnetic disks 4; these are stacked 
on the single spindle motor 5 and rotated in a ?xed direction. 

[0048] As shoWn in FIG. 1, the ?rst clock source 8 
comprises a fast clock source, Which supplies a clock to the 
hard disk controller 6. For example, a 75 MHZ quartz 
oscillator may be provided, according to the interface speed. 
The second clock source 9 comprises a sloW clock source, 
and supplies a clock to the MPU 7, read/Write channel circuit 
32, and similar. For example, a 40 MHZ quartz oscillator 
may be provided, according to the processing speed of the 
MPU 7. 

[0049] FIG. 2 is a block diagram of the hard disk control 
ler 6 in FIG. 1. As shoWn in FIG. 2, the hard disk controller 
6 has an interface circuit (IF core) 60 connected to the serial 
interface 36, a buffer controller 62 connected to the interface 
circuit 60, a buffer interface portion 38 connected to the 
buffer controller 62 and Which serves as the interface to the 
buffer 30, a disk formatter 64 connected to the buffer 
controller 62, and a servo interface portion 40 connected to 
the disk formatter 64 and Which serves as the interface to the 
servo circuit 34. 

[0050] The hard disk controller 6 also has an ECC circuit 
66 connected to the disk formatter 64 and Which creates and 
performs checks of ECCs (Error Correction Codes), a read/ 
Write interface portion 42 connected to the disk formatter 64 
Which serves as the interface to the read/Write channel 
circuit 32, a microprocessor core circuit 68 connected to the 
interface circuit 60 and Which controls exchanges of com 
mands and data With the MPU 7, in synchronization With 
operation of the interface circuit 60, a microprocessor inter 
face portion 44 connected to the microprocessor core circuit 
68 Which serves as the interface With the MPU 7, and a 
counter 70 connected to the microprocessor core circuit 68 
Which counts clock pulses. 

[0051] In this hard disk controller 6, the interface circuit 
60 operates using the clock of the fast clock source 8, and 
performs synchronization of frame data from the high-speed 
interface 36, conversion betWeen serial data and parallel 
data, and similar. The clock of the fast clock source 8 is input 
to the counter 68, and the counter 68 counts the clock pulses. 



US 2007/0233411 A1 

[0052] The circuits 62, 64, 66, 68, 70 other than the 
interface circuit 60 operate using the clock of the sloW clock 
source 9 in FIG. 1. In this Way, in the interface circuit 
corresponding to the fast interface (here, the hard disk 
controller), there exist portions Which operate using the sloW 
clock necessary for internal operation, and portions Which 
are directly related to the fast interface and operate using the 
fast clock. In this embodiment, the fast clock source 8 and 
circuits 60 to 70 are mounted on the control print board 20, 
and With the print board in the completed state, the perfor 
mance of the fast clock source 8 is inspected. 

FIRST EMBODIMENT OF A METHOD OF 
CLOCK GENERATION CIRCUIT TEST 

[0053] FIG. 3 explains processing to inspect an interface 
clock generation circuit in a ?rst embodiment of the inven 
tion. 

[0054] First, a normal control print board (measurement 
host) 20A, Which serves as a reference to indicate that the 
clock source 8 for measurement are normal and that no 
abnormalities are observed in various tests, is connected the 
control circuit board 20B to be measured to the above 
described interface. Both control print boards 20A, 20B 
have the same con?guration as that shoWn in FIG. 1 and 
FIG. 2. BeloW, the reference control print board 20A is 
called the ?rst print board 20A, and the control print board 
20B to be inspected is called the second print board 20B. 

[0055] A command requesting the beginning of measure 
ment is issued from the ?rst control print board 20A to the 
second control print board 20B. The second control print 
board 20B receives the command via the interface circuit 60 
described above, and the MPU 7 analyZes this command and 
responds to the ?rst control print board 20A, via the inter 
face circuit 60, With a request received message. 

[0056] Then, the MPU 7 of the second control print board 
20B transmits a measurement start message to the ?rst 
control print board 20A via the interface circuit 60. The 
MPU 7 of the second control print board 20B sets the 
counter 70 in FIG. 2 to count-enabled, and the MPU 7 of the 
?rst control print board 20A sets the counter 70 of FIG. 2 to 
count-enabled. 

[0057] By this means, the counters 70 on both the print 
boards 20A, 20B count the clock pulses of the fast clock 
sources 8. 

[0058] Upon detecting that the count value of an internal 
counter, not shoWn, Which counts the clock pulses of the 
sloW clock source 9, has reached a ?xed time, the MPUs 7 
of the ?rst and second print boards 20A, 20B halt counting 
operations by each of the counters 70. 

[0059] Then, the MPU 7 of the second print board 20B 
transmits to the ?rst control print board 20A, via the 
interface circuit 60, a measurement end message and the 
count value measured by the counter 70. 

[0060] Upon receiving this, the MPU 7 of the ?rst print 
board 20A compares the count value of the counter 70 of the 
?rst print board 20A With the measurement count value 
received from the second print board 20B, and checks 
Whether the measurement count value exceeds the speci? 
cation range for the fast clock source 8. That is, a judgment 
is made as to Whether the deviation of the measurement 
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count value from the reference count value of the ?rst print 
board 20A exceeds the speci?cation range. 

[0061] This judgment result is displayed on a monitor 
connected to the ?rst print board 20A, so that it is possible 
to determine, in a testing process, Whether the fast clock 
source 8 on the second print board 20B is Within the 
speci?cation range. If the result exceeds the speci?cation 
range, then the print board 20B is abnormal, the fast clock 
source 8 is replaced With another clock source, and mea 
surements are again performed. 

[0062] In this Way, an interface clock source can be 
inspected While in the mounted state on a print board Without 
using specialiZed tools or equipment, so that costs increases 
can be prevented even When all units are inspected; more 
over, because a normal print board is connected, tests can be 
performed under circumstances of actual use. 

SECOND EMBODIMENT OF A METHOD OF 
CLOCK GENERATION CIRCUIT TEST 

[0063] FIG. 4 is a block diagram of the interface circuit 60 
of FIG. 2, FIG. 5 explains the frame format of FIG. 4, and 
FIG. 6 through FIG. 8 explain operation of the FIFO circuit 
of FIG. 4. 

[0064] In the serial system HDC 6, a buffer (FIFO) to 
absorb clock skeW betWeen the data/clock from outside and 
the internal clock is provided. In the serial interface (Fibre 
Channel or SAS/SATA), tWo ALIGNs are inserted at every 
4096 DWORDs (double Words), these ALIGNs are dis 
carded in the buffer, and skeW adjustment is performed. 
When frequency deviation of the fast clock source 8 occurs, 
depending on the nature of the deviation, the FIFO bulfer 
may over?oW. 

[0065] UtiliZing this function, the magnitude of the fre 
quency deviation is investigated; the number of ALIGNs and 
FIFO siZe are stipulated to cause over?oW of the FIFO bulfer 
during use of a fast clock source With a frequency deviation 
of 1200 ppm or similar, the device for measurement is 
connected to a host, data is transmitted and received, and a 
measured device Which results in over?ow is rejected. 

[0066] That is, as shoWn in FIG. 4, the interface circuit 6 
has a transmission interface circuit 6-1 and a reception 
interface circuit 6-2. The transmission interface circuit 6-1 is 
connected to the microprocessor core 68 and buffer control 
ler 62, and has a command/data FIFO buffer 600 Which 
stores commands/data for transmission, a scramble circuit 
602 Which scrambles commands/data in the FIFO buffer 
600, an align insertion circuit 604 Which inserts aligns, and 
a transmission circuit 606. 

[0067] Further, the reception interface circuit 6-2 has a 
reception circuit 610 Which receives serial signals from the 
serial interface 36, a FIFO circuit 612 Which stores com 
mands/data received by the reception circuit 610, a FIFO 
controller 614 Which controls the FIFO circuit 612, an align 
deletion circuit 616 Which discards aligns, a descramble 
circuit 618 Which descrambles commands/data Which has 
been received and discarded, and a command/data FIFO 
circuit 620 Which stores descrambled commands/data. 

[0068] In this embodiment, alignment is used to detect 
deviation of the frequency by means of discard operations in 
the reception FIFO buffer 612. Alignment in this reception 
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FIFO circuit 612 is explained. As shown in FIG. 5, the 
transmission-side align insertion circuit 604 inserts two 
align data items A in units of 4096 DWORDs, and on the 
receiving side skew correction is possible. In FIG. 5, this is 
indicated as “Normal”. 

[0069] On the other hand, as shown in FIG. 6, the recep 
tion FIFO buffer 612 is called an elastic FIFO, and is 
controlled by a FIFO pointer of the control circuit 614. The 
FIFO pointer is incremented by one for each word received 
from the interface 36 to the FIFO buffer 612, and is 
decremented by one for each word read to the later-stage 
FIFO buffer 620. 

[0070] Here, the input to the FIFO buffer 612 is synchro 
niZed with the clock recovered from the data, and output 
from the FIFO buffer 612 operates in synchronous with the 
internal clock (that is, according to the fast clock of the clock 
source 8). 

[0071] The FIFO control circuit 614 discards the next 
ALIGN detected from the reception FIFO 612 when the 
FIFO pointer exceeds the align discard threshold (called 
over?ow), and when the FIFO pointer is equal to or less than 
the align insertion threshold (called under?ow) an ALIGN is 
added to the FIFO buffer 612 and the FIFO pointer is 
incremented by one. 

[0072] Hence when the normal 4096 DWORDs of data are 
transmitted as indicated by “Normal” in FIG. 5, the fre 
quency of the recovered clock described above is the same 
as the frequency of the internal clock, so that as shown in 
FIG. 6, the FIFO pointer does not exceed the align deletion 
threshold and is not equal to or less than the align insertion 
threshold, and neither over?ow nor under?ow occurs. 

[0073] UtiliZing this function, the align insertion interval 
and threshold values are modi?ed at the time of measure 
ment to force over?ow/under?ow of the FIFO buffer 612. 
By this means, deviation of the frequency is detected. 

[0074] Four ALIGNs are inserted at ?xed intervals in 4096 
DWORDs of data, as indicated by “Over?ow” in FIG. 5, and 
the data is transmitted. As shown in FIG. 6, when the 
frequency of the above-described recovered clock is the 
same as the frequency of the internal clock, the FIFO pointer 
does not exceed the align deletion threshold, and does not 
become equal to or less than the align insertion threshold, so 
that neither over?ow nor under?ow occur. 

[0075] If on the other hand the frequency of the above 
described internal clock is lower than the frequency of the 
recovered clock, then the FIFO pointer is successively 
incremented as indicated in FIG. 7, the align deletion 
threshold is exceeded, and ALIGNs are discarded. That is, 
when there is a frequency deviation, over?ow occurs. Over 
?ow indicates that the frequency of the internal clock (the 
clock of the fast clock source) is lower than the recovered 
clock frequency by a greater amount than is allowed by the 
speci?cations. 
[0076] On the other hand, no ALIGNs at all may be 
inserted in 4096 DWORDs of data, as indicated by “Under 
?ow” in FIG. 5. As shown in FIG. 6, when the above 
described recovered clock frequency is the same as the 
internal clock frequency, the FIFO pointer does not exceed 
the align deletion threshold and does not become equal to or 
less than the align insertion threshold, and neither over?ow 
nor under?ow occurs. 
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[0077] If on the other hand the frequency of the above 
described internal clock is higher than the frequency of the 
recovered clock, then the FIFO pointer is successively 
decremented as indicated in FIG. 8, becoming equal to or 
less than the align deletion threshold, so that ALIGNs are 
inserted. That is, when there is a frequency deviation, 
under?ow occurs. Under?ow indicates that the frequency of 
the internal clock (the clock of the fast clock source) is 
higher than the recovered clock frequency by a greater 
amount than is allowed by the speci?cations. 

[0078] That is, similarly to FIG. 3, the print board for 
measurement 20B is connected to the reference print board 
20A, and over?ow data and under?ow data are transmitted 
from the reference print board 20A to the print board for 
measurement 20B, as shown in FIG. 5. And the control 
circuit 614 noti?es the microprocessor core 68 of operations 
for align insertion and align deletion in the reception FIFO 
buffer 612. 

[0079] In this way, it is possible to determine, in a testing 
process, whether the fast clock source 8 on the second print 
board 20B is within the speci?cation range. If the result 
exceeds the speci?cation range, then the print board 20B is 
abnormal, the fast clock source 8 is replaced with another 
clock source, and measurements are again performed. 

[0080] In this way, an interface clock source can be 
inspected while in the mounted state on a print board without 
using specialiZed tools or equipment, so that costs increases 
can be prevented even when all units are inspected; more 
over, because a normal print board is connected, tests can be 
performed under circumstances of actual use. 

[0081] Compared with the ?rst embodiment, special com 
mands are not required, and it is nor necessary to require 
processing to accommodate commands of the measured 
device. Further, as explained above, over?ow and under?ow 
are detected in terms of the FIFO pointer and thresholds to 
perform a test ensuring that the clock source 8 is within the 
speci?cation range, and so similar tests can be performed 
even when these thresholds are modi?ed. 

THIRD EMBODIMENT OF A METHOD OF 
CLOCK GENERATION CIRCUIT TEST 

[0082] FIG. 9 shows the ?ow of processing to inspect an 
interface clock generation circuit in a third embodiment of 
the invention. In the method of this processing, a reference 
clock (clock of a slow clock source 9) within the device for 
measurement is used, so that a host is unnecessary, and the 
device can perform the test itself. The processing of FIG. 9 
is explained referring to FIG. 1 and FIG. 2. 

[0083] (S10) The MPU 7 starts an internal counter (not 
shown) which operates using the clock of the slow clock 
source 9 and the counter 70 within the HDC 6 which counts 
the clock pulses of the fast clock source 8. 

[0084] (S12) The MPU 7 judges whether the internal 
counter has over?owed or not. 

[0085] (S14) If the internal counter over?ows, the MPU 7 
judges that a ?xed time has elapsed, stops counting by the 
counter 70 in the HDC 6, and reads the count value. 

[0086] (S16) The MPU 7 checks whether the count value 
is within a range of 1200 ppm of the stipulated value. If the 
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value is Within this range, the MPU 7 judges operation to be 
normal, and if outside the range, judges operation to be 
abnormal. 

[0087] In this Way, the sloW clock source 9 (for example, 
at 40 MHZ) for the system clock, used by the controller in 
the device for measurement, is employed, and counting is 
started simultaneously by the counter 70 using the fast clock 
source 8 and the controller using the sloW clock source. The 
frequencies are both investigated after counting has been 
performed for a ?xed time, frequency deviation is checked, 
and if necessary the unit is rejected or similar. 

[0088] This method initially requires special booting and 
similar, but does not require a host, and so can be realized 
extremely simply. Moreover, in addition to being executable 
in a process prior to shipment, the calibration function can 
be used in measurements even after shipment. That is, a 
SMART (Self Monitoring and Analysis Report Technology) 
function Which can be used after shipment is added. The 
frequency is checked periodically, and When signs of deg 
radation are observed, the host is noti?ed. By this means, 
high product quality can be maintained even after shipment. 
As causes of degradation, degradation of the oscillator 
circuit in the quartz oscillator is conceivable. 

OTHER EMBODIMENTS 

[0089] In the above embodiments, the control print board 
of a magnetic disk device Was used as an example of an 
electronic device; but application to the print boards or 
similar of electronic devices comprising other fast interfaces 
is also possible. The serial interface is not limited to that of 
the above embodiments, and application to other devices is 
possible. Further, in the ?rst and second embodiments also, 
by providing diagnostic functions having the above-de 
scribed test functions in the electronic circuitry of the print 
board, tests after product shipment are similarly possible. 

[0090] In the above, embodiments of the invention have 
been explained; but this invention can be modi?ed variously 
Within the scope of the invention, and these modi?cations 
are not excluded from the scope of the invention. 

[0091] A fast clock is counted in synchronization With an 
electronic device serving as reference, and the result is 
checked; or, alignment of transferred data and FIFO bulfer 
over?oW/under?oW are utilized; or, the count values of an 
internal counter and of a counter of the fast clock are used, 
to check for frequency deviation of the fast clock source. As 
a result, test of the clock sources in all units is possible in the 
mounted state in the devices, so that cost increases incurred 
When the manufacturer inspects all units, and the increased 
costs associated With introduction of neW equipment, can be 
prevented, and quality is enhanced. 

What is claimed is: 
1. A method of testing a clock generation circuit in an 

electronic device having an interface circuit Which operates 
using a clock of a comparatively fast clock source, com 
prising the steps of: 

connecting an electronic device to be measured to an 
electronic device Which serves as reference using the 
interface circuit, synchronizing the electronic device to 
be measured With the reference electronic device, and 
counting clock pulses of the clock source in use of 
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counters in the electronic device to be measured and in 
the reference electronic device; 

halting, after a prescribed time has elapsed, the counting 
by the counters of the electronic device to be measured 
and of the reference electronic device; 

transmitting the count value of the counter of the elec 
tronic device to be measured from the electronic device 
to be measured to the reference electronic device; and 

comparing the transmitted count value With the count 
value of the counter of the reference electronic device 
in the reference electronic device, and inspecting for 
deviations in the frequency of the clock source in the 
electronic device to be measured. 

2. The method of testing a clock generation circuit in an 
electronic device according to claim 1, Wherein the counting 
step comprises: 

a step of transmitting a measurement start message from 
the reference electronic device to the electronic device 
to be measured; 

a step of responding from the electronic device to be 
measured to the reference electronic device With a 
measurement start message; and 

a step of counting the clock pulses of the clock source in 
use of counters in the electronic device to be measured 
and in the reference electronic device. 

3. A method of testing a clock generation circuit in an 
electronic device having an interface circuit Which operates 
using a clock of a comparatively fast clock source, com 
prising the steps of: 

receiving transferred data into Which is inserted alignment 
data in prescribed transfer units from an electronic 
device connected by the interface circuit; 

storing the received transferred data in a FIFO bulfer 
using a clock synchronized With the transfer, and 
performing output using the clock of the clock source, 
as Well as performing insertion and deletion of the 
alignment data in the FIFO buffer to prevent over?oW 
and under?oW of the FIFO buffer; 

modifying the alignment insertion interval in the trans 
ferred data or the conditions for detection of the over 
?oW or the under?oW, judging Whether the over?oW or 
the under?oW is detected; and 

inspecting for deviation in the frequency of the clock 
source of the electronic device from the judgment. 

4. The method of testing a clock generation circuit in an 
electronic device according to claim 3, Wherein the modi 
fying step comprises: 

a step of comparing the FIFO pointer of the FIFO buffer 
with a prescribed threshold; and 

a step of judging Whether the over?oW or the under?oW 
has been detected. 

5. A method of testing a clock generation circuit in an 
electronic device having an interface circuit Which operates 
using a clock of a comparatively fast clock source, com 
prising the steps of: 

starting, in use of an internal circuit Which operates using 
a comparatively sloW clock source, counting by a 
counter Which counts clock pulses of the comparatively 



US 2007/0233411 A1 

fast clock source and counting by an internal counter 
Which counts the clock pulses of the comparatively 
sloW clock source; 

detecting that the internal counter has reached a pre 
scribed value, and of reading and outputting the count 
value of the counter; and 

inspecting, in use of the count value, for frequency 
deviation of the comparatively fast clock source of the 
electronic device. 

6. The method of testing a clock generation circuit in an 
electronic device according to claim 5, Wherein the inspect 
ing step comprises a step of judging Whether the count value 
is Within a speci?ed range corresponding to a prescribed 
frequency deviation. 

7. An electronic device, comprising: 

a comparatively fast ?rst clock source; 

an interface circuit Which operates using the clock of the 
?rst clock source; 

a comparatively sloW second clock source; and 

an internal circuit, connected to the interface circuit, 
Which operates using the clock of the second clock 
source, 

Wherein the internal circuit uses a counter to count the 
clock pulses of the ?rst clock source in synchronization 
With an electronic device Which is connected to the 
interface circuit and Which serves as reference, trans 
mits the count value of the counter to the reference 
electronic device after a prescribed amount of time has 
elapsed to inspect for frequency deviation of the ?rst 
clock source in the reference electronic device. 

8. The electronic device according to claim 7, Wherein the 
internal circuit receives a measurement start message trans 
mitted from the reference electronic device, responds With a 
measurement start message to the reference electronic 
device, and counts in use of the counter the clock pulses of 
the ?rst clock source. 

9. The electronic device according to claim 7, Wherein the 
internal circuit comprises a disk drive control circuit. 

10. An electronic device, comprising: 

a comparatively fast ?rst clock source; 

an interface circuit Which operates using the clock of the 
?rst clock source; 

a comparatively sloW second clock source; and 

an internal circuit, connected to the interface circuit, 
Which operates using the clock of the second clock 
source, 
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Wherein the interface circuit comprises: 

a reception circuit Which receives transfer data into Which 
alignment data has been inserted in prescribed transfer 
units; 

a FIFO buffer which stores the received transfer data 
using the clock synchroniZed With the transfer and 
outputs the data With the clock of the clock source; and 

a FIFO control circuit Which performs insertion and 
deletion of alignment data into and from the FIFO 
buffer to prevent FIFO bulfer over?oW and under?oW, 

and Wherein the internal circuit receives the transfer data 
With the interval of alignment data insertion changed, 
or changes the detection conditions of over?oW or 
under?oW, judges Whether the over?oW or the under 
?oW has been detected, and inspects for frequency 
deviation of the ?rst clock source. 

11. The electronic device according to claim 10, Wherein 
the FIFO control circuit compares a FIFO pointer of the 
FIFO buffer with a prescribed threshold, and outputs infor 
mation indicating Whether the over?oW or the under?oW has 
been detected. 

12. The electronic device according to claim 10, Wherein 
the internal circuit comprises a disk drive control circuit. 

13. An electronic device, comprising: 

a comparatively fast ?rst clock source; 

an interface circuit Which operates using the clock of the 
?rst clock source and having a counter Which counts 
the clock pulses of the ?rst clock source; 

a comparatively sloW second clock source; and 

an internal circuit Which is connected to the interface 
circuit and Which operates in use of the clock of the 
second clock source, 

Wherein the internal circuit starts counting by the counter 
and by an internal counter Which counts the clock 
pulses of the second clock source, detects the fact that 
the internal counter has reached a prescribed value, 
reads the count value of the counter, and uses the count 
value to inspect for frequency deviation of the ?rst 
clock source. 

14. The electronic device according to claim 13, Wherein 
an internal circuit judges Whether the count value is Within 
a stipulated range corresponding to a prescribed frequency 
deviation. 

15. The electronic device according to claim 13, Wherein 
the internal circuit comprises a disk drive control circuit. 

16. The electronic device according to claim 13, Wherein 
the internal circuit has a processor. 

* * * * * 


