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FRTONEZLEE, EULITEBLIEELN,
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2. W=
2. 1. W=

REB(I LinuxOS NS HIH CEHAIT —YZIRET D TOTI S LA ERFI BN TRETI,
AREIF. REBOTYIILTOTSADBRDBRNCDONTHRBEIDENDTT,

X OVYROFMBICDONTIE TAPGT400A VY RYZaP)l] 28RS0,
X ABOREABIFERLERTIDCENBDIT,

2. 2. HEIEBE

2017F07RA31B8 %H10MR #hk
2017F08RK 108 %11k REEBE

2. 3. KRR

MTRDREICTTIOT S ABMFEEMFESR Z1TH U,
(1) OS: CentOS 6.7 (x64 hR)
(2) JVINAS: gec 44720120313 (Red Hat 4.4.7-16)
(3)  FTDI#& D2XX Drivers (x64 )

KEANDBUE UIZY YTV TOTS Al 64bit PTUT—y a3y ELTRRULTNET, DRE
T (B2bit BiFEH) THYIILTOTS LDV IVEZETIBSICIE. BEIC—HUE FTDI
18D D2XX Drivers BINEICIRDZE I DT, BRDS 1 TS VE>EFTDI HDR—ANR—=I KD
SFovO0—RUTLEE),
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2. 4. BE&EN

COYYTIVTOTS AR FTDI AR L TLD Application Programming Interfacer S
T35 (ftd2xx) ZEARLUTRIELTNET,

ZNSS1TSUDEN (REBBZEDFIES) [CDUVTIE FTDI H£OM—AR=IXNDI DIV DO—
FLTLEE0N,

S350 =pa) URL ms
ftd2xx. FSA/\RO | htto://www . ftdichip.com/Drivers/D2X | D2XX F3
S4T30 Xhtm
ftd2xx. 1 VAL=)L | http!//www.ftdichip.com/Support/Doc | D2XX B
Al uments/InstallGuides.htm
ftd2xx. JOOSA | http//www.ftdichip.com/Support/Doc | D2XX A
Al uments/ProgramGuides.htm

XURL 32017 F 07 B 31 BERODEDTT,
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3. HODHKL)
3. 1. BFEFIR
YYINTOTSLDIVINA b REFIERY—IFID 1Y ROZEERALTITOBEEMRE L

TNWET, FE. TYINTOTSLABREXF v SOV —TJ 11— (CUD RDEDES
DCNTC =TT« Y EDIONDSERTUET,

3. 2. ZEF1-Y

COYYTIVTOTSAIE FTDI MBI DS TS UEFERBLTNET, ZOS1TSUEE
BEEIRZBEIDI—Y (root 1—Y) TEGTUBNWERHULEFZ USVWBEDNHDET, 2
D& YT TOTSAZFERIDAIC, root A—HTOTLYLTITIOTSLDIVINA )L,

ES R RIAENCN

3. 3. HBERSANOPYO-F

APGT7400A (3 USB &BICKDss D ZTTINE T, Linux YV VICT FTDI (DR8> 2
IWIR=F RSN C%) DEELTNDE RSANDFEEICKD. BV TILTOTSANREUE
ERDICEELRWNBEEDHDVZET, ZDA. root 1—TFICKD., rmmod IVY REERTUTER
S5EBBES5A/\ (ftdi sio, usbseriaD) & OS KN PVO0—RFULET,

XEROD/N—Y 3D Linux OS TIIEETO— RSN TNDEDAZNLDTT,

E root@localhost:~ - 0 x
JETILF) WEE) F'RV) R (S) WA ~ILTFH)

[root@localhost ~14| rmmod ftdi sio (=]
[root@localhost ~14| rmmod usbserial
[root@localhost ~]#

I\— mAFZA410T7yA—F

1 BSEES/N\OrYO-F
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3. 4. TFTINA1RAORF

APGT400A Z Linux VYV EMME USB 7 =)L T L. USB B &30 9 2 Isusb IV
FEETLET. APGT400A D' OS [CRFB N TN DB ZHBLI T,
NS D Ox1CAG. ZOF D E ID : Ox0001 1 APG7400A MG ID IC/RDFE T,

= root@localhost:~ - o x
FPIUF) REE) TR(V) #®F(S) WRT) ~LTH)
[rootélocalhost -1# Llsusb [~]

Bus 081 Device 081: ID 1d6b:@802 Linux Foundation 2.8 root hub

Bus 802 Device 081: ID 1d6b:8802 Linux Foundation 2.8 root hub

Bus 881 Device 8@2: ID 8087:0024 Intel Corp. Integrated Rate Matching Hub
Bus 982 Device 9@2: ID 80887:8024 Intel Corp. Integrated Rate Matching Hub
Bus 081 Device 0@3: ID 138a:e018 Validity Sensors, Inc. Fingerprint scanner
Bus 881 Device @84: ID B64e:d281 Suyin Corp.

Bus 982 Device 9@3: ID 8086:0189 Intel Corp.

Bus 003 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

Bus 6084 Device 081: 10 SR:11:] inux Foundation 3.8 root hub

dih-Ap
Bus @83 Device 003:| ID 1cab: 0801

[rootelocalhost ~J# T
APG7400A

2 FTINA ADRBDTER

3. 5. ©BYILIJOTSLDIIVO—-R

WA TILTOT S LADR—I KD apg7400a_linuxzip & >0—RUFET, BEEMUTOD
D71 ILHERSINZE T,

(ERDT 2 )LHY) /apgT7400a_linux/
| makefile_hist
| makefile_list
|  make_sample.sh <JVINALILY TV
F—env ~ANYFITPAI
Hlib <FTDIftRES 1751
F—main < YTINTOTSA(KXAY)
—sub ~H@EEYa-IL

3 YYINLTOTSLDI AT
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3. 6. HYYINLTOTSADIVINAI

YT TOTSLAOEBI 71 IVERELES, TJOPSAVY—X—RDI#I)LY ( [ EFEDD
7)) /apg7400a_linux/) ICBILET, ZDE. JIV/IN1ILY )L (make_samplesh)
ZERITUTC ERXRITSAHE. URRHATOOSAZERLUET,

root@localhost:/tmp/sample/apg7400a_linux
I7JU(F) #REE) J|R(V) 85 (S) WAKRT) ~AILTF(H)

root@localhost apg74@@a_linux]# pwd [+]
rltmp/sample/ pg74e8ea_linux

frootetocathost apg?d@@a_linux]ﬂ sh make_sample.sh |€&—— VMY 2 IVET
rm/Pf histogram
gcq ./mainshistogram.c ./sub/usbmca.c ./sub/file.c -o histogram -g -I./env -Wextra -L./lib -1ftd2xx -lpthread -1dl -1rt -Wl,-rpa
th |fusr/local/lib

rm |-f list

gcd ./main/list.c ./subsusbmca.c ./sub/file.c -0 list -g -I./env -Wextra -L./lib -1ftd2xx -1lpthread -1dl -1rt -Wl,-rpath fusr/lo
call/1ib

[rdotélocalhost apg74@@a_linuxl# 1s -1

G 440

dryxr-xr-x. 2 root root 496 7B 27 14:24 2817 _env I o

-ruxr-xr-x. 1 root root 205196 78 27 14:55 2017 <«—— EBERMIIFLEBTAIIL gy xqnizky
dryxr-xr-x. 3 root root 4896 7R 27 14:24 2017 11

-nxr-xr-x. 1 root root 205271 7A 27 14:55 2017 List |€—— YR FEEITAS S L =354

drWxr-xr-x. 2 root root 4896 7R 27 14:24 2017 Wain ,

-mW-r--r--. 1 root root 845 7B 27 13:21 2817 make_sample.sh

-rw-r--r--. 1 root root 322 78 17 14:082 2817 makefile hist

-mW-r--r--. 1 root root 317 78 27 14:02 2817 makefile_list

-rW-r--r--. 1 root root 321 78 27 14:082 2017 makefile_listdump

drxr-xr-x. 2 root root 4896 7B 27 14:24 20817 sub
[rdotelocalhost apg74@@a_linux]# I

ZD7ANZUTICERZ7 74 VeREALTWET,

4 SYITINTOTSLDIVINAIL
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3. 7. ERRTSLFHATOTSADET

BITPICEHRILET—FIIAE D » 1 IVICREFLE T, ZDREFSE/tmp/usbmea/hist.csv E7%
DTCNET, FH. ERXRITSAFHRTOT S ADRTEIC /tmp/usbmeca I # LA ZER L TR
=39,

BHESEOTUPYTEHESE ) Z PP Y ITEICTREEE U D AREESELIIBRESE
ABUL. “ EBDIT #IY] /apg7400a_linux/histogram” 217 UEI, IR, X ~T
SAFHEZE 3 MWAETL. /tmp/usbmeca/histesv ICEZX R TS AT = ZEREFELET,

root@localhost:/tmp/usbmca

TPIU(F) MEE(E) TR(V) 1R (S) WHR(T) ~JLTF(H)
elapsed time: 778 msec
CH1: throuput rate = B, count = 1782,
CH2: throuput rate = B, count = 0.
CH3: throuput rate = B, count = 0.
CH4: throuput rate = B, count = B.
elapsed time: 1166 msec
CH1: throuput rate = 9999, count = 11661.
CHZ: throuput rate = B, count = .
CH3: throuput rate = B, count = n.
CH4: throuput rate = B, count = n.
elapsed time: 1554 msec
CH1: throuput rate = 9999, count = 15539.
CH2: throuput rate = B, count = n.
CH3: throuput rate = B, count = 0.
CH4: throuput rate = B, count = 0.
elapsed time: 1941 msec
CH1: throuput rate = 4999, count = 19418.
CH2: throuput rate = B, count = 0.
CH3: throuput rate = B, count = B.
CH4: throuput rate = B, count = n.
elapsed time: 2329 msec
CH1: throuput rate = 10088, count = 23285.
CH2: throuput rate = B, count = n.
CH3: throuput rate = B, count = n.
CH4: throuput rate = B, count = 0.
elapsed time: 2717 msec
CH1: throuput rate = 18880, count = 27173.
CH2: throuput rate = B, count = 0.
CH3: throuput rate = B, count = 0.
CH4: throuput rate = B, count = n.
elapsed time: 3080 msec
CH1: throuput rate = 18088, count = 29999,
CH2: throuput rate = B, count = B.
CH3: throuput rate = B, count = n.
CH4: throuput rate = B, count = B. I_ SHARR T
comﬁlete.'.'.' <
[root@localhost apg7488a_Llinux]#|cd /tmp/usbmca |€—— FHHIF—4 %2 FELTWVWAR 7 +ILKIZEEH
[root@localhost usbmcaldé pwd .

‘ /tmp/usbmca € BBEOILV M THLLERT
[rootelocalhost usbmcalf 1s -1  |J&—— HL Y F 74N EDT7 7L LO—EERT 4
&Et 216
-rw-r--r--. 1 root root 218382 78 27 16:13 2017[ hist.csv —————— EFHAlICEWEREhET TN
[root@localhost usbmcal# I

5 ERRTSLAFATOTSLADERGTERET 71U
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3. 8. URRRATOTSLADETT

FIDCTEHAUET —RIINE D 71 ILICREFELET, ZORERIL/tmp/usbmcea/listbin &75
SDTCWVFET, FH. URRHRAITOU S ADETEIC/tmp/usbmeca 7 # )L EER L TREET,

BHEEOTUP Y TEHESE ) Z PP Y TEICTOREER U D ARFIESTEZIIBRES
ABDUL. C FEBRDT AILY]) /apg7400a_ linux/list” &7 UF9, EfTE. UXXMEHEIZE 3
METTLY. /tmp/usbmca/listbin [CJ A T =5 ZREFELZET,

XEHRICKDREFEURT —YDEADFMICOSTE LTI, ARGOIRKGRBESZ2SRLUTIES
LYo

root@localhost:/tmp/usbmca

ZPTIUF) REHEE) J|TV) 8% (S) HET) ~ILFH)
elapsed time: 2411 msec
CH1: throuput rate = 9999, count = 24110.
CH2: throuput rate = B, count = .
CH3: throuput rate = B, count = .
CH4: throuput rate = B, count = .
elapsed time: 2515 msec
CH1: throuput rate = 9999, count = 25158.
CH2: throuput rate = B, count = n.
CH3: throuput rate = B, count = 0.
CH4: throuput rate = B, count = .
elapsed time: 2621 msec
CH1: throuput rate = 49999, count = 26289.
CH2: throuput rate = B, count = .
CH3: throuput rate = B, count = .
CH4: throuput rate = B, count = n.
elapsed time: 1726 msec
CH1: throuput rate = 9999, count = 27259.
CH2: throuput rate = #, count = 0.
CH3: throuput rate = B, count = .
CH4: throuput rate = B, count = .
elapsed time: 1830 msec
CH1: throuput rate = 9999, count = 283@8.
CH2: throuput rate = B, count = .
CH3: throuput rate = B, count = .
CH4: throuput rate = #, count = .
elapsed time: 2935 msec
CH1: throuput rate = 9999, count = 29356.
CH2: throuput rate = B, count = 0.
CH3: throuput rate = B, count = .
CH4: throuput rate = B, count = .
elapsed time: 3080 msec
CH1: throuput rate = 18088, count = 29008,
CHZ: throuput rate = B, count = .
CH3: throuput rate = B, count = n.
CH4: throuput rate = 9, count = 0. I— FHAlRE T
complete measurement(239984 byte(s))!!! |
[root@localhost apg7488a_linux]# |cd /tmp/usbmca |€&—— EHHIF—XZRFEL TWLWB 7 LK IZFBE)
root@localhost usbmcal# pwd
,E‘tm /usbmca e BEEDAL Y P 7+ VE%#RTR
[rootelocalhost usbmcalf 1s -1 |€—— HL Y L7+ LEDT7 7 A LO—EEET s
&t 236
-rw-r--r--. 1 root root 239984 78 27 16:12 2017 list.bin |¢—— FHEICLWERENETF AN
[root@localhost usbmcal# l

M6 URRHRATOUSLADRGTEREFI» 1L
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4, +SIWVYa-—-F1VT
4. 1. YOBEDPARRE

(IRK)
APGT400A Z PC ICEBE L CAHTY Y IILTOT S AZEGTI DHES. PC DREICKD Real
Time IR ENRBEREICISD 3 MEHAIEFITIELLTLED.

CUE)!
REBEDEMEDEMENIBR TE, JfHiE2ZRITTIIES). FHIE-EE 500ms MEZB%
[CBELTHTIEEN,

XYY T)ILTOTSATIE “usbmea_initial BEE” ZIFOE LB ICHMISRESRITTVNET, @
B ZEITUE U TVBEIEIMTOERNDTT,

No | Z0O035A XYY — B e
1 | EZARTS A | apg7400a_linux¥main¥histogram.c main BEEA
2 |UXRE apg 7400a_linux¥main¥list.c main BEEA

4, 2. VURNHATOTSALCRBNWTRED 71 ILH7E0)
DR REHAITOTSAICT, sHAIERITUCEAIT Y ERFLZD 7L UTF, RED 7o
V) DRBRNBEDBDET. ZOBE. AEBENANESERETETTV\RNEANEZASNTT,

AEBRESERETEIRNEFABRETNT. REI 7ML ELEHITDIERNDZNRBTI,
CDBEIIANESOERZITV. ARGOERZRIZULZESZEANDLUTIES,

ME
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