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RLAAAZ (BALL#A  LASER VOLTAGE PROBE METHODS AND )
APPARATUS

A laser voltage probe system in which a repetitive stimulus signal is applied to an integrated circuit.
A train of laser pulses is generated, and a laser pulse is picked from the train at a selected time
during each repetition of the stimulus signal. The picked laser pulses are applied to a

semiconductor active region of the integrated circuit whxch is influenced by voltage on a conductor.

Photons reflected from the semiconductor active region are detected to produce a detector signal.
The detector signal is sampled in synchrony with application of the laser pulses to the
semiconductor active region so as to obtain samples during first gating intervals which depend
upon reflected photons and noise and so as to obtain samples during second gating intervals which
depend upon noise. Samples obtained during the first gating intervals are integrated with the
inverse of samples obtained during the second gating intervals to produce an integrator signal
representing a noisc-éompensated signal. The integrator signal can be  compensated for

pulse-to-pulse laser power variations.

-2.

AHER AN FEBREIEL (CNS) AdLE (210X 29704 )

(35 om0k ot gk B N Bl sd B ok 3k )

'\'—"—'————W—

ad
A—-‘

%

S — — —— ——— — —— — —— — ptiren  oova St o



DR ORI H o JE - W

A8
B8
C8
- D8

LI

—HRAXREAHRBERT -—ERTRY T K 04
A RFE-—FHAEABMERLE—HFHTR

b)E A —FH KB E 7

DEZESERARBERY A —BIHRMER-TH
Ak B s

DRBZERTHBFELLTZEIR IR EZ T HHE

THZ—FERUEAE :

)RR KR ZFEMEAERHSET R ZIETFAE 4 —

DU ES A

DERBZEHURHELZ LI LB EREZR B » %

AR ERIBRE  AAPRRHATFREAAMZE — M

B RMRE S ARAEREAAMISE _NMEDHMR

AR

g)HFE M IRIE RPE BRI R LS

yx/,%_i—ﬁ,i—*%ﬁéﬂiﬁfé‘ﬁ%i%/\%?%’ﬁtc’
BYFIARBLE1IEZH i AP AR TRE —

ém’,¢&%maéﬁéuﬁ B EE R T 4K

“ZFERNEAR - .

REFFIANREBRZIX2EZFE 404085 —

MERMEAE —_MEBEYNRZHME2Ss - SRS R o

BREFTFEIAELBFL 2X3FZH& 0 5 48 4%

MABERETHKS Y 2 BIEATHME -

¥ ‘?vnif'léaﬁl%’wézﬁli— At #AHBEZHEEE

£ A2

&Q;

-15-

AHGER M T RBEFARE (CNS) ALK (210X 29704 )

(3 P 2050 ot ) ik B N Bl R o )

—————

o,
—

— ov— —— — —— —



PED PR O S N e B R & S

A8
B8
C8
D8

o wE A RE

A EAREREL D A B A - TS -Mk - R g F R
W HRZEH-RHF-HELFTEREH T EFS
AEBEBBZRSBERPZIREEFTZHE -
RETHEANBBDEIFZHF S AP HEHHH> B
AR

M EABRBRENEE - FH-R-20 % 522 5%
ABBMA —Z2ERREREZHR S BER AL 4L F12 %M

v

o

Z £ -
MAZRBABMERY -~ EMTRYEE > 4%

a)— R A% AARBE - FTEABMETEL —HET
&

b)—FEHAEALS > AXALE — T4k &5

)~ IHERE > ARAAELE TR ZZHBERT » &
— & T M BER— T Ak M

d)—F4H-AFT AARBIZERTHBREL 2 H Y
RERZEIZMAH IR -~ FEHUERE ;

)~ MR TR AR BAARLZFEARERERAST R 2
X FAEE — AR E K ‘

D-—MEETLE  MAEARSBZTHBRELZ EEHH
MEZRN  #HZAMETRERE  AERRHALTF RS
AAMIE —MEBHMRE  ABZRRAEAPBEARAHNZ S
—KEHAMERIEK AR

g)— Mo B AME - HRIRERFE =8 B REZ
REES AEAE - RA-BAABEETEZIH»ZH

-16 -

AR TREFAERE (ONS ) A4 (210X 2970 % )

(3o Db b o0 ol B (N B e R e 3 )

iz

M ————

o\,



P R DS H mo B 3 -

A8

318209 s

- D8
N PFHEAE

% o

8. REIPHLARLBDETEZILE > A4 —HMHEE -
ARG 4 Ik Broh & &1L o

9. RBEFHIAKLBLSHEILE » AP a#HMB 64—
AR AAMETH-BREREAEL - FTH-KE-HE
5EFER —ARB HREBRAZTHRHEDESLFLER
A —TRRES  RAEA-—REE > AAKFEZH»EB
TG RES A E

10 REYTYFEAEEHESBZILE L v ABEZEa 4 —
MAE > AABEHKRBEREAEL -FTH-KH-9 %
5FER RA—ZREB HA-EZGE% RETHH
BEEREZSFFEHEBZE o

uu\

9

&

onl

-17 -

(4 e JohE ot b o B N Bl B 3 )

AMEREEATEBFEIRE (CNS) ALK (210X 29704 )



, 0 BT 1
]
2 o — n _
\ / IC “|. w<.|_ _ L _
76+Af MHz HM 128 _ _ _ V' $T _
| 15 rAP i
35ps, 76MHz nidts N o N | g E
_ _ -
I Y 1o 120 ﬁn 140 “ Ve “ _
_ ~ ———— |
T4 105 145 160
L) 115 L= _____ ] m 165

q
| J.r 4%
~100kHz U} | 2\,
MW L 150

AT ey
B 1



& 4+1053nm _A_ ‘

v
B
GETS 2 120 w W% EiE
W . \ ) MR B A (V) AP A
105 - - ] e R E L E AR TR
ENZZNR
35ps , 76 MHz Bk ] 200
B R R A
BEN \\\\
\\\rlsm

ST ey
B 2



MR T |

(ev)

FlAE B4V ]

. vk s
= \\\\ 2.

i

)
El=hv

AE 7 R B
E2=h(v+6v)

IS

| hw<E2
AR T
S

A

CB #g# A4 R B A6 F

7

R B 4% 8 15 @ 1L

7/

S

AE 7 Fe]
> 86




318209

o V2
=
0.
V1 : :
1053 nm “¥
S AT FoHly

& 4



500
_ﬁ&4mmmw/// _

(76MHz, 35ps )
10us

‘m:o\./ _\_/_ s_\//_.\\/

%%%&i%%‘\/ﬁ\, ~

Rk fr( k45 Ko 9]

AT Hdig

318209

B S



600 —~_ 10us — 100 s pgfér i

W5 4 R

(35 ps-FkH) -
#a 10 s (620)

100kHz ||I_

amEREE N ~ I ~
610 o

Al EHw R | ru/
—. s S e S

& 6




A

720
700
034,55
715 4
1 — 710
1R 0= o DT #eszms 2t
WHEE 35— B2 745
725 OP ks - 1) S
740~ \?/
X STC #iAh & 4 B
FHT A% Y B — 765
/! G #iEims
730 0 |
i ] - — — o ] M e ] ¥ 1] 25
A H TS e SC &4k H
¢ EOT A4

5 T

730



318209

HE /

# % \ B #AR
o 860 | 710
7 / \\\
705 ﬂ”
ey |
815
B R X A B 4
80 !
RERS 805 il
- A B )

J
39ps, 76MHz pp#
11

HHO/PZEADC
&BET B R FAT
$ops P2y

& 8



950

£ e
910 _

4% E 4

B Bk b _
915 N\ \
2 EMEREM 10s - 100s us

& 9



318209

1000

1030 #EAE kAT

O/PZADC &
gaT 8L
A 2T

i g 8B / RER
I@l@lm |@I@|@. \ IF \
- / \K\ <d IC 825
/
705 <] ;
ENEE S
BRI F | HOIOM
815 |
|+\SG
_
1020
AREES
B R K P 4t |
800 I
8%\. HGE = \\ Py
BF e :
Pk A 18 R % =
L /



318209

¥ A& '/

wh__/ A 1100 % EEsmm
e 860 710 \ OPEADC &
/ / e . BT B
Ic 825 FirHeii i
!
AHHHMW /
B A 44 1005
815 RMEES
~ 1015
1020
Wi A5 2 &
B UKL X B 84 4t o 15 4
800 |
- TR,
805 e .
AR S | 845 | i
/
B 11




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

