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2.1 prudnuuznaly

YavnaosyavaandumesidneanfnSousuees Iuganisvaassiiiinsiouss

Yutnguiedanieg fildogludinusedriulidenudiowazazainuiniu nsid sudedudunis
Fousouuuld Intermet Wrunfisadss vraulagendendnnis 3 layers sl Perception layer,
Network layer, Application layer Fadu layer mmgﬂuvmﬁm loT (Internet of Things)

2.2 AMANHZIANIY

[

2.2.1 yansiausegUnsaluuy ZigBee wireless protocols  finaauUfnsil

2.2.1.1 YA ZigBee communication node board 31U 5 YA
2.2.1.1.1 flUsiwawes TI CC2538 Cortex-M3 Processor 2.4GHz #385in
2.2.1.1.2 fdindunaliivesndy ¢ Yu
2.2.1.1.3 dntinapuaninawuy LCD w3afnan
2.2.1.1.4 fivosodmiu we sensor module 16
2.2.1.1.5 awnsnileusiouvasinglnvSouunmesle
2.2.1.2 anansavhnismaaeseine deadedlaseid
2.2.1.2.1 Minnavd IAR project establishing experiment
2.2.1.2.2 Mnnavd GPIO experiment
2.2.1.2.3 nM1inaad IIC experiment
2.2.1.2.4 nm5naaad GPIO interrupt experiment
2.2.1.2.5 Minnaed ADC experiment
2.2.1.2.6 n15naaes Timer experiment
2.2.1.2.7 n"N3naad Hibernation experiment
2.2.1.2.8 N"13nnasd UART experiment
2.2.1.2.9 Minnave SPI experiment
2.2.1.2.10 M3Naaed USB to Serial experiment
2.2.1.2.11 MiNaavd Peer to peer communication experiment

2.2.1.2.12 M3nnaed Power Transmission setup experiment



2.2.1.2.13 msveasd Wireless channel setup experiment
2.2.1.2.14 nMinaaey Wireless monitoring experiment
2.2.1.2.15 nMnnasd ACK Response experiment
2.2.1.2.16 nMsvAaey External sensor module experiment
2.2.1.2.17 nMsnnaes Star network topology experiment
2.2.1.2.18 nsnaaes Mesh network topology experiment
2.2.1.2.19 M3nnaes Grouping control experiment

2.2.1.2.20 n13naadd Binding Control Experiment

[

2.2.2 gansi¥aunagunsaluuy Bluetooth wireless protocols diAauauUFnail
2221 %n Bluetooth communication node board I1UU 2 Y0

2.2.2.1.1 flUswaiwes Tiva TMAC123GH6PMI+CC25648 2.4GHz vi30AnI
2.2.2.1.2 fiednddunalifosndn 4 Yu
2.2.2.1.3 finihaolaniiawuy LCD ¥3afnTn
2.2.2.1.4 Tefeemnodniu wns sensor module 1¢i
2.2.2.1.5 ansaifouseuvasingliviieuunmedlé
2.2.2.2 gunsavimsnaassaine Mool
2.2.2.2.1 mM3nnasy IAR project establishing experiment
2.2.2.2.2 nM3naa GPIO experiment
2.2.2.2.3 n13vnasy Watchdog experiment
2.2.2.2.4 n13nnaed 1IC experiment
2.2.2.2.5 nMinnasl GPIO interrupt experiment
2.2.2.2.6 "Minnaed ADC experiment
2.2.2.2.7 n13NAaaN Timer experiment
2.2.2.2.8 n13vnaes Hibernation experiment
2.2.2.2.9 n13nnaad UART experiment
2.2.2.2.10 Mnnasd SPl experiment
2.2.2.2.11 mMvnadd USB to Serial experiment
2.2.2.2.12 n3vnady HID: Human Interface Device Profile experiment
2.2.2.2.13 msnaasd ANP: Alert Notification Profile experiment
2.2.2.2.14 nM3vnnaee HRP: Heart Rate Profile experiment



2.2.2.2.15 M35nnaed HTP: Health Thermometer Profile experiment
2.2.2.2.16 MI3nmad PASP: Phone Alert Status Profile experiment
2.2.2.2.17 nM13naavd SPP: Serial port Profile experiment

2.2.2.2.18 mMvnaey External sensor module experiment

[

a 1 . . va -
2.2.3 yamsi¥ausegunsaluuy WiFi wireless protocols dfniasAdail

2.2.3.1 4@ WiFi communication node board 17U 1 %0
2.2.3.1.1 flUsiwaiwes Tl CC3200, Cortex-Md ¥38AN
2.2.3.1.2 fidindUunalsidesndy 4 Ju
2.2.3.1.3 fiwhasuananaiuy LCD w39in
2.2.3.1.4 fparadnsu une sensor module 1o
2.2.3.1.5 gunsaiouseunasingliviieuunimedld

2.2.3.2 awnsavinisnaaesine Fiiendedlawai
2.2.3.2.1 N5MAad4 IAR project establishing experiment
2.2.3.2.2 n15naaed GPIO experiment
2.2.3.2.3 ninaaes lIC experiment
2.2.3.2.4 n1snnael GPIO interrupt experiment
2.2.3.2.5 nsnaaed ADC experiment
2.2.3.2.6 N15nAaed Timer experiment
2.2.3.2.7 n1ineaed UART experiment
2.2.3.2.8 13110809 SPI experiment
2.2.3.2.9 nMnaasd WLAN station example experiment
2.2.3.2.10 nMsnaasy WLAN AP example experiment
2.2.3.2.11 M5Nnaes External sensor module experiment

v

2.2.4 yan1siaustagUnialuuy EnOcean wireless protocols Hanandsisil

2.2.4.1 %¥m EnOcean communication node board U 2 YA
2.2.6.1.1 HlUsiwaiwes Tiva TMAC123GH6PMI +TCM310F, 868.3MHz, FSK #38 T
CC2538 Cortex-M3 Processor , 2.4GHz ¥i38Ann
2.2.4.1.2 faingdunaliitosnii 4 Yu

2.2.4.1.3 int9suandwakuy LCD #396nn
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2.2.0.1.4 fiveswedmiu une sensor module la
2.2.4.1.5 gunsaidouseunasnglivideuunimeils

2.2.4.2 aansavhmsnaasineg Mieatelddei
2.2.4.2.1 NM3vAaY IAR project establishing experiment
2.2.4.2.2 N5n9add GPIO experiment

2.2.4.2.3 nMinaasy lIC experiment

2.2.4.2.4 nvnaed GPIO interrupt experiment

2.2.4.2.5 mMinnasd ADC experiment

2.2.4.2.6 Msnaad Timer experiment

2.2.4.2.7 Minnapd UART experiment

2.2.4.2.8 Mnage SPI experiment

2.2.4.2.9 n1nAad USB to Serial experiment

2.2.4.2.10 N1svmavy External sensor module experiment

a

2.2.5 flugawuaes Iuulidesnideliguaudane

q

2.2.5.1 lugawwuiges Temperature and humidity sensor module  §1W3u 1 %9

2.2.5.2 Tugaues Alcohol sensor module WU 1 Y
2.2.5.3 lugaiuies Smoke sensor module U 1 Y
2254 Iu@,amm%i’ Triaxial accelerometer sensor module U 1 A
2255 Imaawuwa% Pyro-electric infrared detector module U 1 Y0
2.2.5.6 lunawuwes Relay control module U 1 90
2.2.5.7 lugauwe$ Iluminance sensor module 11U 1 99
2258 IMQaL%uL%% Ultrasonic distance sensor module U 1 Yo
2.2.5.9 lugawwugesliany wuu EnOcean U 1 Yn
2.2.5.10 lugalsuigasauLuiwanuuy door/window U 1 99
2.2.5.11 lugawuiaialnduuu Rocker U 1 99
2.2.5.12 lugalwuigas Voltage detection sensor U 1 99
22513 Iu@a%m%% Current detection sensor U 1 Y0
2.2.5.14 Iu@awummf Barometric pressure sensor U 1 Yo
2.2.5.15 Imaamuma% 9-axis Motion Tracking sensor U 1 YA

2.2.5.16 lugalwuies Voltage output sensor 11U 1 YA



2.2.5.17 Tugawuiges Displacement sensor U 1 99
2.2.5.18 Tugawwuigas Photoelectric switch counting sensor 11U 1 90
22519 Iwﬂawuwa% Carbon dioxide sensing device U 1 Y0
2.2.5.20 Imgamuma% Hall (magnetic) detection sensor U 1 99

2.2.5.21 LugatuLge INSUaIN SRR DA ULNTIIITRAN LG

[

2.2.6 fyanaduuy Wireless Integrated Gateway 31uau 1 ¥a Slnaaudfcail

2.2.6.1 vnumelusiwaweasuuy Cortex-Md processor #39Rn3n
2.2.6.2 Tduwmesivawuudumasiin

2.2.6.3 Iduwasawuyu UART interface

(

()
sh
=De

2.2.7 #1%¥m 802.11 b/g/n wireless broadband router 31u3u 1 Y9 danauUFng

2.2.7.1 Maumelusiwawes vsefnin

2.2.7.2 Tduwmasialuudumesiin

2.2.8 fiyn 4-Port (or more) 10/100 switch hub 31uqu 1 ¥ JnmuauTRcnisi

2.2.8.1 ynaumglUswalwas wsennin

2.2.8.2 iduwmasialuudumasiin

2.2.9 ﬁ‘*qﬂ Software IAR Embedded Workbench compilation 31u3u 1 ¥a dRaauUfnsl

2.2.9.1 @awsavinaunu CPU lutlaandn Pentium wuim 32-bit %5 64-bit wSafnIle
2.2.9.2 @1509119U0Y Microsoft Windows Vista(SP2) %158 7458 8 #3910 viseanlé
2.2.9.3 aansavheuiy Interet Explorer 7 w3aganinla

2294 ‘Q(ﬂﬂiﬂll')awaﬂ’l‘UﬂllLLﬂ%ﬂ’]TVlﬂaﬁN U 3 UM

2.2.10 flaunsalusznau lumsvaaas  fnuauUics

2.2.10.1 dindewFenszihdmiuifivgunsallunmsveass $1u7u 1 ya
2.2.10.2 fangsiaUsznaumvnass U 1 9n
2.2.10.3 fuvasinglvinszuanss 38 uummed 1 1 Y

2.2.10.4 Mfznauviuvisogiudmivigunsal U 1 90



(%

2.2.11 YANAABINITAIUANLUY Analog  31uau 1 e d51wasidennadl

22111 I:u@a Summing Junction
22.11.1.1 fﬂgﬂ analog signal summation 2 ¥n
2211128 over-range test output 1 3m
2.2.11.2 luga P-Controller
2.2.11.2.1 anunsau5urlel 0 ~ 10 proportional constant KP (precision10-turn
potentiometer)
2.2.11.2.2 i push button R-CAL.0 duSuuanssl KP ¢ag 7-segment
2.2.11.2.3 §g1un15v91U83 KP range selector 7 x1, x10, x50
22.11.2.4 1 over-range test output 130 .
2.2.11.3 luga I-Controller
2.2.11.3.1 @rursadsumla 0 ~10 integral constant Kl (precision10-turn
potentiometer)
2.2.11.3.2 fiym push button R-CAL.1 dmsuuansan Ki ¢ag 7-segment
2.2.11.3.3 fg1un15¥1191uw84 K range selector 171' x1, x10, x50
2.2.11.3.4 & over-range test output 1 9@
22.11.4 Im@a D-Controller
2.2.11.4.1 aru15ausuala 0 ~ 1 derivative constant KD (precision10-turn
potentiometer)
2.2.11.4.2 §y push button R-CAL.2 dmuuansel KD fe 7-segment
2.2.11.4.3 % over-range test output 1 9a
2.2.11.5 luga SUM/DIF Amplifier
2.2.11.5.1 Lﬁjuiu@]a Sum of analog signals Aiflgos positive inputs g
negative inputs 3 104
2.2.11.5.2 aru1sausuala 0 ~ 10 amplifier gain K (precision 10-turn
potentiometer)
2.2.11.5.3 flym push button R-CAL.3 dw3ulaniAn K ae 7-segment
2.2.11.5.4 1] over-range test output 1 3n
2.2.11.6 luga Integrator
2.2.11.6.1 Srmsvharusaus -10 ~ +10

2.2.11.6.2 \Yusyuu synchronous control function
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2.2.11.6.3 fg1un15¥a1uved T constant setting 7 1, 10, 100
2.2.11.6.4 1 over-range test output 1 30
2.2.11.7 Tuga Inverting Amplifier(1)
2.2.11.7.1 § inverting buffer Wag inverting amplifier 8848z 1 YN
2.2.11.7.2 @wnsau§u gain K fausl 0 ~ 10 (precision 10-turn potentiometer)
2.2.11.7.3 fIgm push button R-CAL.4 dwmisunanian K sy 7-segment
2.2.11.8 Wuga Inverting Amplifier(2)
2.2.11.8.1 #l inverting buffer waz inverting amplifier 88198 1 Y0
2.2.11.8.2 au1sausuan gain K faust 0 ~ 10 (precision 10-turn potentiometer)
2.2.11.8.3 3190 push button R-CAL.5 dmTuuanidn K ¢e 7-segment
22119 Imﬂa Second Order Plant
2.2.11.9.1 ¥ first/second order plant simulation
2.2.11.9.2 fiAmW158003 a Way b 67U 0 ~ 10
2.2.11.9.3 dAmsdweos T g1 1, 10, 100
2.2.11.9.4 A push button R-CAL.6 uaz R-CAL.7 dmMSULAAIAT a Uag b ¢y 7-
segment
2.2.11.9.5 1 over-range test output 1 39
2.2.11.10 Iu@a LEAD/LAG Compensator
2.2.11.10.1 fAW1918mes z waz p 14 0 ~ 10
2.2.11.10.2 fimmsdiwes T g1 1, 10, 100
2.2.11.10.3 {iym push button R-CAL.8 uag R-CAL.9 dmsuuante a way b sag 7-
segment
2.2.11.10.4 i over-range test output 1 39
2.2.11.11 luga Test Signal Generator
2.2.11.11.1 @110 generator ‘1;13\1 positive WLy negative output
2.2.11.11.2 1 RAMP generator uag positive output
2.2.11.11.3 & PARABOLIC generator UWay positive output
2.2.11.11.4 3 Amplitude associates ua offset -10V ~ +10V
2.2.11.11.5 31 Frequency (precision 10-turn potentiometer) $1vazidun fil
2.2.11.11.5.1 §7u Range x 1 AYA 0.05Hz ~ 10Hz
2.2.11.11.5.2 874 Range x 10 A¥d 0.5Hz ~ 100Hz



2.2.11.12 luga Function Generator

2.2.11.12.1 @un350859 Output waves WUU sinusoid, triangle, square, step 16
2.2.11.12.2 1 Step pulse WUy synchronous control function

2.2.11.12.3 3 Amplitude associates Wiau offset : -10V ~ +10V

2.2.11.12.4 § Frequency : 0.01Hz ~ 1MHz, Wuu continuously USuela
2.2.11.12.5 §§ Amplitude range : 100mV ~ 18Vpp (LUU open circuit)
2.2.11.12.6 4 Display : 4-digit, 7-segment display

2.2.11.12.7 § Output impedance : 50 ohms

22.11.13 I@Jg]a Over Range Check

;gain 3

2.2.11.13.1 {3Asie 8 9 @MU over-range detectors

2.2.11.13.2 anunsauananaiie Input Over-range +12.7V

2211133 Imaa Analog Power Driver

2211134 ﬁi}ﬂm'a Analog input voltage : 0 ~ +4V ; input impedance : 1K ohms

2.2.11.135 ﬁ’«gﬂ@ia Analog output voltage : 0 ~ £12V ; Max. output current : 1A
2.2.11.13.6 311 Input amplitude limitation : +12V

2.2.11.13.7 §iA1 Output with short-circuit and current-limiting protection : 1.5A
2.2.11.13.8 fIyasiauuy BNC adapter

2.2.11.14 luga DC Servo PWM Driver

1A

2.2.11.14.1 3A1 Analog input voltage : 0 ~ +12V
2.2.11.14.2 §@1 Input impedance : 100K ohms
2.2.11.14.3 i1 PWM output : 0 ~ +12V, bridge PWM drive, Max. output current

2.2.11.14.4 fin With dead band elimination for protection
2.2.11.14.5 #A1 Output with short circuit and current-limiting protection : 1.5A°
22.11.15 Imaa Linear VR Angle/Position Sensor & Buffer

2.2.11.15.1 i1 Resistance : 1K ohms

2.2.11.15.2 fif Linearity : 0.1%

2.2.11.15.3 fifn Detecting angle : 0 ~ 350 degree

2.2.11.15.4 §if1 Angle to analog output voltage : -5V ~ +5V

~ 2.2.11.15.5 §iA1 Output impedance : 1K ohms



ohms

2.2.11.15.6 luga Calibration & Testing Module

2.2.11.15.7 §iA1 V-TEST analog input voltage : -15V ~ +15V

22.11.15.8 {lFi1 R.CAL : R-CAL.0 ~ R-CAL.9 parameters

2.2.11.15.9 die1 Display : 3 1/2 digit, -19.99V ~ 19.99V or 0.00 ~ 100.0K

2.2.11.16 luga Data Acquisition Device (DAQ)

2.2.11.16.1 ansadeusieiu software interface & Tng USB
2.2.11.16.2 anusninuazUuiinuanisnaasdle

2.2.11.16.3 994 Channel Vil/Vi2

2.2.11.16.4 {1 Input range : X1 :-10V ~ +10V ; X2 : -20V ~ +20V
2.2.11.16.5 {iA1 Bandwidth : 500Hz

2.2.11.16.6 3iA1 Sample rate : 50005/s

2.2.11.16.7 ¥@3 Channel Vo : _

2.2.11.16.8 i Output range : -5V ~ +5V DC

2.2.11.17 9n DC Servo Motor & Control Unit

2211171 Y DC servo motor

2.2.11.17.1.1 fi@" Voltage : 24V DC

2.2.11.17.1.2 §fi No-load current : 100mA +30%
2.2.11.17.1.3 fei No-load speed : 3800rpm +20%
2.2.11.17.1.4 §iA1 Terminal resistance : 11.27 ohms +15%
2.2.11.17.1.5 fifn Terminal inductance : 8.2mH +10%
2.2.11.17.1.6 {fn Torque constant : Kt = 0.567Kg-cm/A +20%

2.2.11.17.2 9n Co-shaft tachometer

2.2.11.17.2.1 fiA" Back EMF : Ke = 6.00V/Kr.p.m. +15%
2.2.11.17.3 9n Gear-coupled linear VR for angle detecting
2.2.11.17.3.1 §IF1 Gear ratio : 64 : 1
2.2.11.17.3.2 {iA1 Impedance : 1K ohms
2.2.11.17.3.3 @A Linearity : 0.1%
2.2.11.17.3.4 {ifin Detecting angle : 0 ~ 350 degree
2.2.11.17.4 4n Co-shaft eddy current load
2.2.11.17.4.1 A1 Load level selector : High = 100Gr-Cm, OFF = 0 +20%



<10z

2.2.11.17.4.2 {1 Load level selector : Low = 10Gr-Cm, OFF = 0 +20%

2.2.11.18 @n30vNIMaaBd Experiments I8 liitoaningad

2.2.11.18.1 MA@y Laplace Transform

2.2.11.18.2 N1snaaes System Simulation

2.2.11.18.3 n1nAaes Steady-State Error

2.2.11.18.4 n13vAavy First-Order System

2.2.11.18.5 M3nnaad Second-Order System

2.2.11.18.6 M3nAaa3 Transient Response Specifications

2.2.11.18.7 M3vaavl Effects of Zero on First-Order System

2.2.11.18.8 M3nAaed Effects of Zero on Second-Order System

2.2.11.18.9 M3vna8d Dominant Pole of Second-Order System

2.2.11.18.10 N1nAaeY Characteristics of PM DC Servo Motor

2.2.11.18.11 m3vnaed P Controller Used in DC Servo Motor Speed and Position

Control

2.2.11.18.12 Mn9ae3 | Controller Used in DC Servo Motor Speed and Position
Control

2.2.11.18.13 n15vnaa3 D Controller Used in DC Servo Motor Speed and Position
Control

2.2.11.18.14 n1snaasd Pl Controller Used in DC Servo Motor Speed and
Position Control

2.2.11.18.15 n15nnaed PD Controller Used in DC Servo Motor Speed and
Position Control

2.2.11.18.16 NM3nnaad PID Controller (I) - Ziegler-nichols Method (1)

2.2.11.18.17 mM3vaad PID Controller (Il) - Ziegler-nichols Method (2)

2.2.11.18.18 M3nnasd PID Controller (Ill) - DC Motor Position Control

2.2.11.18.19 mM3Aaed PID Controller (IV) - DC Motor Speed Control

2.2.11.18.20 Pn157Aa83 ID Controller Used in DC Servo Motor Speed and
Position Control

2.2.11.18.21 mMivnaas Inner-Loop Feedback Control

2.2.11.18.22 N15vna84 Phase Lead Compensator (I) - Root Locus Method
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2.2.11.18.23 M3vnaad Phase Lead Compensator (l) - Frequency Domain Method
2.2.11.18.24 n13naady Phase Lag Compensator (I) - Root Locus Method
2.2.11.18.25 NM3vAaed Phase Lag Compensator (II) - Frequency Domain Method
2.2.11.18.26 M3vnad Phase Lead-lag Compensator (1) - Time Domain Method
2.2.11.18.27 n1inmavd Phase Lead-lag Compensator (Il) - Time Domain Method
2.2.11.18.28 M3vnaa3 Phase Lead-lag Compensator () - Frequency Domain Method
2.2.11.18.29 msnaand Pole-Zero Cancellation
2.2.11.18.30 N1nnaY State Feedback / Pole Assignment
2.2.11.19 ansaldiuszuulain 220 VAC, 50 Hz 1
2.2.11.20 gaUszananamuANLaEnIsaaes 31U 1 Y
2.2.11.21 flAgnFouviunnslifosndn 500 x 500 x 500 fadwns (£10%) $1u 1 9
2.2.12 yondnyanuguadulwiiuuuiinea U 8 Yn
2.2.12.1 WUUAINS 50MHz wsoRni
2.2.12.2 1Juluv LU Dual channe #3afnin
2.2.12.3 Indyuuuuninea
2.2.12.4 flnuavisnines
2.2.12.5 annsauiumnalluadluwuse 16 wu 2 mv / div
2.2.12.6 unasanglyl AC220 VOLTS /50Hz
2.2.12.7 flfzvTouviuanlideanin 500 x 500 x 500 fadlums (10%) 1w 1 4n
2.2.13 yadndnnnuguaaulwiuuuAinea 1 Yn
2.2.13.1 buusins  100MHz #38fn
2.2.13.2 \8uuuv wuu Dual channe w3aAnIn
2.2.13.3 IndyILuUAInea
2.2.13.4 Alnuavsnines
2.2.13.5 annsau§umnluadunuads 16 wu 2 mv / div
2.2.13.6 wnasdgln AC220 VOLTS /50Hz
2.2.13.7 lfzwTouviurnslifoandn 500 x 500 x 500 Tadlums (10%) -$1wau 1 yn
2.2.14 uss Main Unit $1uay 12 4a fswaudendsd wiefndy
2.2.14.1 unasinglnwuu DC power supply 112w 1 4n Usznoudesad

2.2.14.2 widsdglwwuunsil (Fixed DO) Suseuauin +5Thad=10%, fnseudliitiosnin 1A,
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22143 unasdglvuuundl (Fixed DO) Susadiuuun -5hiad +10%, finseualiitfasnin 300mA.
2.2.14.4 unasdnglwuuuusuala(Variable DCO) fussnuauin 0 Taad ~ +15 Taas +10%,
finszuglutosnin 500 Sadusud.
2.2.14.5 unasanglwuuuusuanla (Variable DO) fussnuauin 0 Taan ~ -15 1aan +10%,
finszualatipsnin 500 Naduend.
2.2.14.6 pugunuLuuURuArld Potentiometers fisneaziBuadail wiofnin
2.2.16.6.1 AUAUNIULUUUTUAILE Variable resistor VR1 au1a 1 Alaleviy
WU 1 YA _
2.2.14.6.2 ANUAIUNIULUUUTUATLA Variable resistor VR2 9u1a 100 filalevi
U 1 90
2.2.18.7 fuflamud (Function generator) fis1gaziBuadad wiornin
2.2.14.7.1 aansaruiannud (Frequency) I livfeandn 6 g1uanud (6 ranges)
2.2.14.7.2 dupud 0.1 1B ~ 2 1§09 +10%,
2.2.18.7.3 $1upud 1 18509 ~ 20 1B5ad +10%,
2.2.16.7.4 gruaud 10 15509 ~ 200 1559 +10%,
2.2.14.7.5 ghuaud 100 1850 ~ 2 Alawdsad +10%,
2.2.14.7.6 ghupud 1 Alaidsed ~ 20 Alawdsnd +10%,
2.2.14.7.7 guprwd 10 Aladsed ~ 200 Alawdsad +10%,
2.2.14.8 fiA1 Amplitude vosdtyaywu iail
2.2.16.8.1 &y WU Sine wave Haus 0 ~ 5Vpp +10% wuuuSuenld
2.2.14.8.2 dyy1nuuu Triangle wave Faust 0 ~ 5Vpp +10% wuuusuale
2.2.14.8.3 FyaQIuuU Square wave Raus 0 ~ 15Vpp £10% wuuuSuenld
2.2.14.8.4 Eygauuu TTL vu1a +5 1ad +10%
2.2.14.9 Sndya Al (Universal Counter) fisnwasidunstsi] viaednin
2.2.14.9.1 fgutanaud (Frequency range) 1 183a9 ~ 99.999999
SHPTGEL
2.2.14.9.2 dg1uinAud (Frequency range) 10 15509 ~ 100.00000
\WnzLETRdg
2.2.14.9.3 dg1uinA1ut1an (Period range) TH & TL 0.01 lulAsIuid ~
999999.99 Tulpsiui
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2.2.14.9.4 figruinaruiian (Period range) TH & TL 11ulasiundt ~ 9999999
Tulasiuni
2.2.14.9.5 @u15035udyeyrad Input signal Wuu TTL 138 CMOS level
USIFUAER +2.3Vp £10%
2.2.14.9.6 AYALAAIHALUY 7-segment LED display %iln 8-digit
2.2.14.9.7 i Counter switch awmimﬁaﬂlﬁﬁ% External wag Internal
2.2.14.10 &3 doyeyrad WU 8 bits
2.2.14.10.1 @unsadendunuansenmuaganiug LO level %39 HI level 1a
221611 dlna Speaker fswasdundsil wiednin
2.214.11.1 frwaduriugudnans Tdesnd 2 i
2.2.14.11.2 TAANAUMIUTIY 8 oy
2.2.14.11.3 dfmasiulaitesnia 0.25 o
2.2.14.12 Four channel adaptors
2.2.14.12.1 fIRAfilUY Banana sockets
2.2.14.12.2 fIynsiouuy BNC jacks
2.2.14.13 WAMINALUY segment LED
2.2.14.14 gusauanana Output display 161
2.2.14.15 @315auansA1 Numerical designs and resultant 161
2.2.14.16 eintdmsuldondynia pulse a8ty 2 @InG
2.2.14.17 yauansawuy LED Display lieenin 8 viaen v3e 8 Bits
2.2.14.18 Rgm%amiammg'm UC -06 Centronic connector
2.2.14.19 unaassndnduuialagsiy lddsenia 320 Sadiuns X 240
Tadluns X 80 Uadlung
2.2.16.20 aneuviasingliiduedes
2.2.14.21 @gnplienounag

2.2.14.22 ailensldanu
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