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present disclosure relates to a tinning detection
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Patent document 1: Japanese Patent Application Laid-open Publication No.
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[0004]

FIGS. 9A and 9B are graphs showing waveforms obtained when a pulse signal
having an amplitude of 5 V is transmitted through a transmission line. FIG. 9A shows
a case in which the transmission line is short and FIG. 9B shows another case in which
the transmission line is long.

[0005]

In each of FIG. 9A and FIG. 9B, a transmitted waveform (Drive) is shown in

the upper part thereof, and a received waveform (Receive) is shown in the lower part

thereof. When the pulse signal is reproduced while the center potential (2.5 V) of the



thereof. When the pul se signal- is reproduced while
the center potential (2.5 Vi of the anplitude of the
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With this timing detection device, the timing at which the draw back amount of
the signal from the peak value thereof has exceeded the constant value is detected as the
timing at which the value of the signal is switched, whereby the deviation widths of the
detected timings are stabilized, and the pulse widths of the signal can be reproduced
accurately.

[0008]

The timing detection device further comprises:

a delay unit configured to delay a restart time of a detection operation of the
detecting unit by the time when a constant time passes from the time when the timing at

which the value of the signal is switched is detected by the detecting unit.



detecting unit by the tinme when a constant tine passes
fromthe tinme when the timng at which the val ue of
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BREGY bESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a view showing the configuration of a timing detection device
according to Embodiment 1.

FIG. 2 is a graph showing voltages at various portions of the circuits in the
timing detection device according to the Embodiment 1.

FIG. 3 is a graph showing the rising timing and the falling timing of the
received pulse signal (D_RX).

FIG. 4 is a view showing the configuration of a timing detection device
according to Embodiment 2.

FIG. 5 is a graph showing voltages at various portions of the circuit of the
timing detection device according to the Embodiment 2.

FIG. 6 is a view showing the configuration of a timing detection device

according to Embodiment 3.



accordin to Enbodinent 2. FIG 5 is a graph show ng
vol tages at various port ions of the circuit of the
timng detection device according to the Enbodi ment 2.
FIG 6 is a view show ng the configuration of a timng
detection device according to Enbodinent 3. FIG is
a view show ng voltages and currents at vari ous
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(EMBODIMENEY t 14, a conparator 15, a conparator 16 and
a flip-flop 1?. rool81 The peak hold circuit 11 is a

(0% &hk hold circuit having a general configuration and
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includes a peak hold circuit 11, a level shift circuit 12, a peak hold circuit 13, a level
shift circuit 14, a comparator 15, a comparator 16 and a flip-flop 17.
[0018]

The peak hold circuit 11 is a peak hold circuit having a general configuration
and is used to hold the minimum value of an immediately preceding waveform to find
the rising edge of a pulse. The level shift circuit 12 receives an output voltage (PK_P)
from the peak hold circuit 11 and generates a voltage (TH_P) higher than the output
voltage by a constant level. The shift amount of the level shift circuit 12 is determined
by a constant current circuit 101 and a resistor R02.

[0019]

The peak hold circuit 13 is a peak hold circuit having a general configuration
and is used to hold the maximum value of an immediately preceding waveform to find
the falling edge of a pulse. The level shift circuit 14 receives an output voltage
(PK_N) from the peak hold circuit 13 and generates a voltage (TH_N) lower than the
output voltage by a constant level. The shift amount of the level shift circuit 14 is

determined by a constant current circuit I11 and a resistor R12.



[0019] The peak hold circuit 13 is a peak hold circuit

havi ng a general configuration and is used to hold
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FIG. 3 is a graph showing the rising timing and the falling timing of the
received pulse signal (D_RX). As shown in FIGS. 1 and 2, when the received pulse
signal (D_RX) rises, the threshold (TH_P) indicates a voltage higher than the negative
peak value of the received input signal voltage (Receive) by a constant level. When
the received pulse signal (D_RX) falls, the threshold (TH_N) indicates a voltage lower
than the positive peak value of the input signal voltage (Receive) by a constant level.
Hence, the rising timing and the falling timing of the received pulse signal (D_RX) are
each detected at the time when the input signal voltage (Receive) is attenuated from the

peak value by the constant level (more specifically, at the time when the input signal



[0024] FIG 3 is a graph showing. the rising timng
and the falling timng of the received pul se signal
((1))RX). As shown in FIGS. 1 and 2, when the received
pul se signal (DRX) rises, the threshold (TH P)

i ndicates a voltage higher than t:Pte negative peak
val ue of the received input signal voltage (Receive)
by a constant |evel. When the received pul se signal
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FIG. 4 is a view showing the configuration of the timing detection device
according to Embodiment 2.
[0029]

As shown in FIG. 4, in a timing detection device 5 according to this

embodiment, the input signal voltage (Receive) is not input directly to a comparator 52,



[00271 Although the timng detection device 1

according to Enbodinent | operates precisely, the

timng detection device | has, for exanple, two peak

hold circuits and two conparators, thereby being

conplicated and high in cost Atimng detection

devi ce accordi ng to Enbodi nent 2 acconplishes an
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WOQ tage rising direction. LOO) 1] Moreover, swi tching
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[ooBaj 1i ng edge of the pul se by applying positive
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voltage (S_Receive) 1n51de the coupling capacitor C_cpl is clamped at approximately

Pflé%ﬁpng % %na gaftage (ﬂecep ve% cIlanges the

2.5 V by the operation of the clamper circuit 51. In the case that the input signal
voltage (Receive) transits in a direction opposite to the clamping direction, the voltage
(S_Receive) changes promptly and reaches the positive terminal voltage of the
comparator 52. In this circuit, the voltage obtained by dividing the output voltage of
the comparator 52 by the resistance of a resistor R2 and the resistance of a resistor R3
determines the difference between the peak value and the threshold voltage (TH).
[0034]

When the voltage (S_Receive) reaches the threshold level (TH), the output of
the comparator 52 is switched, whereby the received pulse signal (D_RX) is switched.

Since the received pulse signal (D_RX) is switched in a short time in response to the



[0032] FIG 5 is a graph show ng voltages at various
portions of the circuit of the timng detection
device 5, [0033] As shown in Fits. 5, even if the
i nput signal voltage (Receive. changes, the voltage
(S__Receive) inside the coupling capacitor C _cpl is
clarnped at approximately 2.5 V by the operation of
the danper circuit 51. In the case that the input
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circuit, the voltage obtained by dividing the output
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[008FE vol tage variation width inside the capacitor C _cpl

is s lrp%lﬁggé/gl:i Ve%ﬁ g léJ%?of &Pg{kﬁ% B%r ttﬁégau!lsréPUF the

S|gna g he vo elrve
SIgWé%bgzd%tmée gicheelh- t Blﬁtmnég ti?tmtwg dﬁéwééfq%ﬁn@g\ﬂﬁ@ dgment

2 ld §.llt%ﬂ ﬁPfihb fch@dhatm@wg@erf&% &meDggnﬂaé 1altr§e tB][tﬁ)ét/dF]ﬁ&ﬁ thathHeh
1 O sSor Di e orfrsets o e 1 u
f“&’?ﬁ‘n pf a{gtée ?’F?é‘&%?{}gi gﬁ‘ae't Hesuitypreeayed f‘b?‘?“é@? :

Hodepanlithgcan than enedapdl of thdaignhl ik hew,i ayprablesi @oak ivket age

ol AFAEPLIENT B OURSL. AL 19,0584 i,
devts] aswordifeg0 Eniodinment Rilsintswotiioraske upeipe hivkioh of fericoming

so A€ &e uQfb1@fR 'r&@ﬁjmé ﬁlllség\ﬂavﬁlg%\p i ﬁﬁslex%fls 'ilhﬁ)l&%'f%%lmple
cart he detected secure'y tglthl ng; det:ecti nt

cordigyration QEE6r4§Vi6 t. o Embodinen't 2 is suited in the
[oog@pe t hat the vvaveform of the signal is large to the

ext eE{G t6hls a v1ew showmg the configuration of a timing detection device 6
according to Embodiment 3. In addition, FIG. 7 is a view showing the operation of the
timing detection device 6, showing the voltages at various portions of the circuit thereof
and the currents flowing through a capacitor Cs and a resistor R_FB2.

[0039]

As shown in FIG. 6, the timing detection device 6 according to Embodiment 3
is equipped with a clamper circuit 61 and a comparator 62. The capacitor C_cpl
thereof functions as in the case of Embodiment 2.

[0040]

As shown in FIG. 6, the clamper circuit 61 of the timing detection device 6 is
equipped with a diode switch formed of a diode D1, a diode D2, a diode D3 and a diode
D4. In this circuit, in the case that the diode D1 is balanced with the diode D3 and that



forward voltage Vf of the diodes of the danper circuit
is regarded as constant. However, in the case that
the level of the signal is |low, a problemoccurs in
the tenperature coefficient of the forward voltage
Vf, for exanple. Tlhe timng detection device
according to Enbodinent 3 is intended to retake up for
this :rind of shortcomng so as to be usable for

ther(ﬁ&d%' ¥ &Qoapa%l:étﬁéltﬁ‘ el d”&ie' 194"’ tﬁ’é &Ji%%'noh 6Y &k %lanida"l:u%htt &}‘tﬁé

he sinmp conf |gura | on of devi ce.
clamg)eracmug\ﬁlghawm @h@né@ﬁfqng‘lﬁh@ﬂ @#e@rweabthmnﬁ e mlddle
po@lese&%éme deyk ¢a a(ﬁd ﬂa&&aeaabm% d qn&v%m%e I(@rnec&ve)l Bnc} the
0 Vi ew ng per a on 0
migfiepSip ntr e diseF 5 aMhBo8 DE ot i h bt VPt sigds the
clamperva@rduaued operates @mshaofhetdwaga (SC Reteitd) éy @etiselanchtidiled to 2.5
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"R F132. [003)] As shown in FIG 6, the timng
[00dé&k ecti on device 6 according to Enbodinent 3 is
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009 direction, and the direction at the tine when the

rising edge is detected is opposite to the direction
at t heskaweingen71inéhe iningigtestigiedgvicedetcsetdity todhisi n
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er circuit 6 ase
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timing of the transmltted pulse signal (D_TX) and the falling timing of the received
pulse signal (D_RX) is constant. As a result, the pulse widths can be detected
accurately.
[0043]

FIG. 8 is a view showing the configuration of a receiver incorporating the
timing detection device according to the present invention. As shown in FIG. 8, a
receiver 10 is equipped with the timing detection device 1, 5 or 6 according to
Embodiment 1, 2 or 3 and a base-band demodulator circuit 10a for performing
demodulation on the basis of the received pulse signal (D_RX) output from the timing
detection device 1, 5 or 6. The signal output from the base-band modulator circuit 20a

of a transmitter 20 is transferred to the receiver 10 via a transmission line and



at which a speeding-up circuit forned of a capacitor
Cs and resistors R _ FBI and R _ FB2 operates,

t hereby being, effective in preventing excessive
conpensation for the change in the voltage (S
Receive), Furthernore, the threshold level (TIT) is
generated by dividing the feedback signal voltage
(FB) by the resistance of a resistor R2 and the

derﬁ&ﬁilﬁg@ﬂf fheQas -be[n%sdeﬁ'loﬁﬁlaiotr c%rm?ﬂfbai S swi tched

efendlng on the swtching o e feedback signa
[00#4] t age (FB). The delay circuit U herein operates as

a delray appichble k&M 2k iR reRMMRvéMiokli$hot limitdd th AR dbbi-ng

det ecti gn device 6 accordi ng.to.this- enbodj nent, even
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detectidnadgeiceREC detéeting the tigniwd 4t WHich thhealwaseéa kdratved kignal is

l.itude is roxi.nptely.1 V, for exanple), the

" ?W%f*é’Pgﬁ%‘éﬁS‘sb"g?ﬁm%réﬁe‘tv%‘fes‘%‘?a%'i ng tining of the
transtnitled pulse signal (T3 _ TX) and the rising
tmmg; of the received pulse signal (D_ RX) is
constant, and the difference between the failing
timng of the transmtted pul se signal (D TX) and the
falling tinning of the received pulse signal (D RX)
is const:am As a result, the pulse widths can be
detected accurately. [0043] FIG 8 is a view show ng
the configuration of a receiver incorporating the
timng detection device according to the present
i nvention. As shown in FIG 8, a receiver 10 is
equi pped with the timng; detection device 3, 5 or 6
according to Enbodinment 1, 2 or 3 and a base-hand
denodul ator circuit 1 Ca for performng denodul ation
on the basis of the received pul se signal (D RX)
output fromthe timng detection device 1, 5 or 6.
The signal output fromthe base-band nodul ator circuit
20a of a transmtter 20 is transferred to the
receiver 10 via a transm ssion |ine and denodul ated by
t he base-band denodul ator circuit 10a. [0044] The
appl i cabl e scope of the present invention is not
limted to the above- nentioned enbodi nents. The
present invention is widely applicable to tinning
detection devices for detecting the timng at which
the value of a received signal is swtched on the
basis of the received signal, 1" WHAT IS CLAIMED | S:
I. Atimng detection device conprising: a draw hack
anount acquiring unit configured to acquire a draw
back anount

10



of a received signal with respect to a peak val ue of
the signal; and a detecting unit configured to detect
the timng at which the draw back anobunt acquired by
the draw back anobunt acquiring unit has exceeded a
constant value as the timng at which a value of the
signal is switched. 2. The tim ng detection device
according to claim1, further conprising: a delay unit
WKAD$ gunesiBoisdel ay a restart tine of a detection
operatjon.of .th etecting.unit by the tinme when a
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t he tilheAtpiag depstion deKise aceardine &f clpifel g fnal i s
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nper Ci
constant value as the timing at which the value of the signal is switched.

4. The timing detection device according to claim 1 or 2,

wherein the draw back amount acquiring unit include an extracting circuit
configured to extract a movement of the signal, and

wherein the detecting unit detects the timing at which the movement extracted
by the extracting circuit has exceeded the constant value as the timing at which the

value of the signal is switched.

5. The timing detection device according to claim 4,
wherein the extracting circuit includes a clamper circuit configured to cancel a
DC offset of the signal and extract the movement and a capacitor configured to absorb

the DC offset canceled by the clamper circuit.
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