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IDL-800 DIGITAL LAB 

IDL-800 DIGITAL LAB 
IDL-800 Digital Lab is designed to accommodate digital circuits evaluators 

The main purpose of this Lab is to enable the users to acquire conveniently a 
DC power supply, a signa! generator, a digital voltagemeter, an eight bits LEO 
display , two digital 7 segment LEO displays and logical function switches. 

To allow people to operate it and in order to properly connect ( said inte­
rfacing ) between the IDL-800 and peripheral instruments, the solderless breadb­
oar·d is fixed on the lower part,and four point/ banana socket/BNC socket exchange 
adapters are located at the right part of the Lab. 

The details are follows 
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l. POlJER Sil ITCH W 1TH lND ICATOR. 
2. F.G. OUTPUT AMPLITUDE ADJUSTER. 
3. F.G. OUTPUT FREQUENCY RANGE SELECTOR. 
4. FINE TUNE OF F. G. OUTPUT FREQUENCY. 
5. F.G. OUTPUT WAVE FORM SELECTOR. 
6. BCD INPUT OF 7 SEGMENT DECODER. 
7. DC O to +15 ADJUSTER. 
8. DC O to -15 ADJUSTER. 
9. FIXEO DC +SV 
10. FUNCTION SWITCIIES, -SV/0/+SV. 
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11. PULSE SWITCHES. 
12. DATA SWITCHES. 
13. REMOVABLE SOLOERLESS BREA.DBOARD 

IN 1580 TTE POINTS. 
14. POlNT TlP/BANANA SOCKET/BNC SOCKET 

EXCHANGE ADAPTERS 
15. BUFFERED SINGLE LAMP LEO OISPLAYS. 
16. OUTPUT OF 7 SEGMENT OECORDER. 
17. RANGE SELECTOR OF DIGITAL VOLTMETER. 
18. INPUT OF DIGITAL VOLTMETER. 
19. DISPLAY OF DIGITAL VOLTMETER. 



IDL-800 DIGITAL LAB 

SPECIFICTION 

l. SOLDERLESS BREADBOARO: 

Interconnected nickel plated with a 
total of 1580 tiePOints in total, 
fitting ali DIP sizesand components 
with lead and sold wire in diameter 
of AWG n22-30 (0.3 - 0.8mm). 

2. OC POWER SUPPLY: 

Variable DC power: 
positive output voltage O to +15V. 
negative output voltage O to - 15V. 
Maximum output current 300 mA. 
Line regulation < 0.05%/V (Ta=25 C). 
Load regulation < 30 mV. 

Fixed POWer suppJy: 

3. FUNCTION GENERATOR: 

Frequency ranges lHz - l0llz 
l0Hz - l00Hz 

l00Hz - lKflz 
lKHz - lOKllz 

l0KHz - 100K!lz 

Sine wave output: O to 8 Vp-p variable. 

Triangle wave output: O to 6 Vp-p fixed. 

Square wave output: O to 8 Vp-p fixed. 

Positive output voltage 51/ +/- 0.25V. 4. DIGITAL VOLTMETER <D.V.M.): 
Max imum output current 1 Amp. 
Line regulation < 50 mV. 
Load regulation < 100 mV. 

Negative output voltage -5V +/- 0.25V. 
Maximum output current 100 mA 
Lirie regulation < 25 mV. 
Load regulation < 30 mV. 

All OC power supplies equipped with sho­
rt-circuit protection. 

3 1/2 digits LEO display. 

4 ranges: O - 199.9V full scale. 
O - 19.99V full scale. 
O - 1.999V full scale . 
O - 199.9mV full scale. 

Input impedance: 10 Meg. ohm ,for any range. 

5. TVO DIGITS OF 7 SEGMENT LEO DISPLAY: Common cathode operation. 
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6. EIGIIT BUFFERED LED DlSPLAYS: 

'O' I/P 

'7' I/P 

R213 

ZDl 

R220 

ZDB 

7. EIGHT DATA SWITCHES: 

+5V 

R237 

S\./10 

'--

R221 

R228 

IC4 

IC5 
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S\./ 7-------- S\./0 
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8. nm FUNCTION SWlTCHES: 

+SV 
o--- --.----. S'v/ 11 

R245 
-sv --- -,------' '1/1./1,- -- S\,/ A 

R246 

c__ _ ___., S'v/ 12 
R247 

1,-- -- SV B 

R248 

9. T'JO PULSE SW lTClfüS: 

vcc 
L_L_ 1 2 3 4 

A 
S\,/1 

IC6 IC6 

R249 

I 
C201 5 

A 

vcc ,-

L_L_ 1 2 3 4 
B 

S\,/2 
IC7 IC7 

R250 

I 
C202 

B 

--

1 O. FOIJR PO INT TIP /BANANA SOCKET /BNC SOCKET EXCHANGE ADAPTERS: . 
Thesc adapters provide an ideal route to connect theIDL-800 to peripherals. 
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IDL-800A PARTS LIST 
DC POWER SUPPLY P.C.B. 

PARTS LIST 

SYMBLE MODEL 
====--=========---====----------------------------

R107,R108 100 ohm 1/4W 

R101,R102 330 ohm 1 /4W 
R105,R106 3.3K ohm 1/4W 
R103,Rl04 3.9K ohm 1/4W 
SVR1,SVR2 SVR332(5x5) 
VR1,VR2 VRlOK 

C108 0.luF Mylar 
Cl05,C106,C017 10u/50V Electro 
C102,Cl03,Cl04 1000u/35V Electro · 
ClOl 4700u/16V Electro 
D1 - D6 Diode 1N4148 
BRD1,BRD2,BRD3 Bridge R.D :RB153 
ICl LM7805(T) 
IC2 LM7905(T) 
IC3 LM317(T) 
IC4 LM337(T) 

-======================== ==============~========== 
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PARTS LIST 

IDL-8008 PARTS LIST 
DATA INPUT/OUTPUT AHD LED DISPLAY P.C.B. 

SYMBLE MODEL QUANTITY 
========================= ===============z========= ----------------

R201 R208,R229 R236 330 ohm l/4W 16 
R245 - R250 470 ohm 1/4w 6 
R213 - R220,R23'/ - R244 lK ohm l/4W 16 
R209 - R212,R221 - R228 l00K ohm 1/4W 12 
ZDl - ZD8 Zener Diode 5.lv 8 
LEDO - LED7 LED 8 

C201,C202 47U/16V (E.C) 2 
ICl CD4511 1 
IC2,IC3 7 Segment LED <e.e) 2 
IC4,IC5 CD4049 2 
IC6,IC7 7414 2 

- h -
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PARTS LIST 

IDL-800C PARTS LIST 
FUHCTION GEHERATOR P.C.B 

SYMBLE MODEL QUANTITY 
=--===--===-------------- ------------------------- ======== 

R318 
R315 
R314 
R313 
R310 
R307 
R321 
R320 
R301,R302,R312 
R311 
R305,R306 
R303,R308,R309,R316,R317 
R319 
R304 
SVR3 
SVR7 
SVR4,SVR8 - SVRll 
VR3 
VR4 
C309 
C308 
C307 
C306 
C305 
C301,C302 
C303 

ZD9,ZD10 
Ql,Q3 

Q2 
Q4 

IClO 
ICll 
SVRS,SVR6 

=------------------------

47 ohm 1/4 W 
68 ohm 1/4 W 
100 ohm 1/4 W 
510 ohm 1/4 W 
lK ohm 1/4 W 
l. 2K ohm 1/4 w 
l. 5K ohm 1/4 w 
2.2K ohm 1/4 w 
3.3K ohm 1/4 w 
3.6K ohm 1/4 w 
5.6K ohm 1/4 W 
lOK ohm 1/4 W 
22K ohm 1/4 W 
9M ohm 1/4 W 
SVR501 (5x5) 
SVR102 (5x5) 
SVR332 (5x5) 
VR SK ohm 
VR 500 ohm 
420 PF 
0.0047uF Mylar 
0.047uF Mylar 
0.47uF Tantalum 
4.7uF Tantalum 
O.OluF Mylar 
O.luF' Mylar 

Zener Diode 12v 
Transister 9013 
Transister 9012 
Transister 5551 
3 Bound Switch 
5 Bound Switch 
8038 
TL071 
SVR104 (5x5) 
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PARTS LIST 

IDL-800D PARTS LIST 
DIGITAL VOLTMETER P.C.B 

SYMBLE 
===============----------

R411 
R405 
R409 
R410 
R406 
R408 
R407 
R401 
R402 
R403 
R404 
Pl 
C403,C404,C407 
C408 
C409 
C405 
C406 
C401 
C402 
ZDll 
ZD12 
BRD4 
IC12 
IC13 

MODEL 
=======:================= 

330 ohm 1/4 W 
lK ohm 1/4 W 
2.2K ohm 1/4 W 
lOK ohm 1/4 W 
47K ohm 1/4 W 
100K ohm 1/4 W 
lM ohm 1/4 W 
lOK ohm 1% 1/4 W 
90K ohm 1% 1/4 W 
900K ohm 1% 1/4 W 
9M ohm 1% 1/4 W 
VR lK ohm 10 TURN 
O.OluF Mylar 
O.luF Mylar 
0.22uF Mylar 
100 pF Ceramic 
0.47uF Tantalum 
10u/50V Electro 
470u/50V Electro 
Zener Diode 2.1 V 
Zener Diode 5.1 V 
Bridge RB153 
7107 
LM 7805(T) 
4 Bound Switch 

========================= 
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QUANTITY 
======== 
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CHAPTER 1 BASIC PRACTICE OF THE TTL LOGIC 

A. THE PURPOSES OF TI-llS PROCEDURE: 

l. To understand the basic function of the logic gate . 
2. To understand the control feature of the logic gate. 
3. To understand the features and applicat ions of open collector gate . 

B. EQUIPMENT ANO COMPONENTS TO BE PREFAREO: 

l. IDL-800 Digital Lab 1 set 
2. IC 7400, 7402, 7404, 7408, 7432, 7486 and open collector IC 7401. 
3 Sorne lfires with a in diameter of AWG tt22-30 ( 0.3 - 0.8 mm). 

C. PRACTICE PROCEDURES ANO RECORDS: 

Item l. NOT GATE EXPERIMENT 

Step 1: 
Referring to fig 1-1, which is marked 7404 NOT GATE IC, p[ug this IC in the 
Breadboard of IDL-800 and select any of a set of NOT GATE, According to the 
cir-cuit in fig. l-1(b) circuit shows, connect the INPIIT "A" to Data Switch SW4, 
OUTPUT "Y" to LEO display. (Note: Don't forget to connect. the +SV to the 14th 
pin of IC, and the 7th pin to GND.) 

Step 2: 
Turn on the power of IDL-800 and tu~n Data Switch SIJ4 from "O" to "1" and back 
to "O". Observe the 01.1tr1.1t si tuation of NOT GATE, then record it in chart l. 
<Data Switch "1 " means +SV, "O" means GND, the LED wi 11 light up when input is 
"O", and go off when input is ''1". 

6Y SA SY 4A 4Y 

NOT CATE. 

: 1 v_ 
P4 470 n 

r 71 0 
-v' Y=A LEO !A ¡y 2A 2Y )A )Y - +5V -SNS404 (J) SN/4()4 (J,N) 

SN54H04 (JJ SN74H04 (J,N) 
SNS4L04 (J) SN74 L 04 (J,N) 
SN54LS04 (J,W) SN 74LS0-1 ( J,N ) 
SN54S04 (J,W) SN 7-1504 (J .N) 

(a) (b) (Cha rt 1 ) 

Fig. 1-1 
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ltem 2. ANO GATE EXPERIMENT 

Step 1: 
Observe fig. 1-2, (marked 7408 ANO GATE IC) , Plug the IC into the IDL-800 and 
select any of a set of ANO GATE, connect it according to the circuit in fig. 1-2 
(b) circuit shows, Connect the INPUT "A'', "B" to Data Switch SW6,SlJ7, connect 
the OUTPUT ''Y" to LED display. (Don't forget to connect the +Vcc and GNO.) 

Step 2: 
Change Data Switches SW6,SW7 to turn the LED light on or off (that means the 
OUTPUT is "1" or "O", observe the relationship between input and output 
,then record it in chart 2. 

Step 3: 
Change th0 connect ion of INPUT "A" to the function gcncrator squarc wavc output 
port. then adjust the fre quency to lHz. Change the Data Switch SW7 from "O" to 
"1" and back to "O". Observe the output situation of the LEO display to understand 
the control featur-e of logical gate. 

4A 4B 4Y )A 

"A ANO CATE 

y 
A B B 

o o 
470 n 

P6 P7 
~ 

o 1 
·O 1 o I 1 o 

lA 1B lY 2A 28 2Y I lI 7 LEO 1 
- · 

SN5408 (J,W) SN7408 (J,N) +5V '"=- +5V 
SN54LS08 (J,W) SN74LS08 (J,N) Y=A·B 
SN54S08 (J,W) SN74S08 (J,N) 

(a) (b) (Chart 2) 

Fig. 1-2 
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Itcm 3. OR GATE EXPERTMENT 

Step 1: 
Observe fig. 1-3, (marked 7432 OR GATE IC), Plug it into the IDL-800. Select any 
of a set of OR GATE and connect it . Referring to the circuit in fig. 1-3(b) 
circuit shows. Connect the INPUTs "A" and "B" to Data Switches SW6 and SW-7 
respective l. Connect OUTPUT "Y" to the LEO display. ( Don 't forget to connect 
the +Vcc and GND. ) 

Step 2: 
Change Data Switches SV6 and SW7 from "O" to "1" and back to "O",then 
observe the input and out~ut situations, Record them in chart 3. 

Step 3: 
Chang<i the connection of INPUT "A" to the function generator square wave output 
port. then adjust the frequency to 1 Hz, Change Data Switch SW7. Observe the 
output situation of the LEO display to understand the control feature ·of the 
logic gate. 

vcc 4A 48 4Y 38 3Y 
OR GATE 

A 
y A B 

o o 
470n o 1 

P6 P7 
&-

1 o 
o 1 o 1 1 

! lI 7 LEO 
lA 18 lY 2A 28 2Y GNO - Y=A+B 

SNS432 (J,W) SN7432 (J,N) +5V -:- +5V 
SNS4L._S32 (J,W) SN74L5J2 (J,N) 
SNS4532 (J,W) SN74S32 (J , N) 

(a) (b) (Chart 3) 

Fig. 1-3 
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y 



IDL-800 DIGITAL LAB 

Item 4. NANO GATE EXPERlMENT 

Step 1: 
See f ig. 1-4, (marked 7400 NAND GATE IC). Plug i l into the IDL-800. Select 
any of a set of NANO GATE and connecl i t accord i ng lo the e i í'\'.U i t in f i g. 1-4 (b l 
circuit shows. Connect INPUT "A'' and "B" lo Data Swi tches SWli and SW7 
respective l. Connect the OUTPUT "Y" to the LEO di sp I ay. (Don 't forge t to connec t 
the +Vcc and GNO .) 

Step 2: 
Change Data Switches SW6 and SW7 from "O" to "l" ~nd back to "O", then observe 
the input and outpul situalio ns. Record them in chart 4. 

Step 3: 
Change the connection of INPUT "A" to the function generator square wave outpul 
port, then adjust the frequency to 1 llz. Change data Switch SW7. Observe the 
output situation of LED display to understand the control feature of logical 
gate. 

lA 18 lY 2A 28 2Y 

SN5400 (J) SN7400 (J,N) 
SN54HOO (J) SN74HOO (J,N) 
SN54LOO (J) SN74LOO (J,N) 
SN54LSOO (J,W) SN74LSOO (J,N) 
SN54S00 (J,W) SN74SOO (J,N) 

(a) 

A 
NAND GATF. 

R 

P6 P7 

llíl 
-:- +SV-:- +5V 

(b) 

Fig. 1-4 
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Item 5. NOR GATE EXPERIMENT 

Step 1: 
See fig. 1-5, ( marked 7402 NOR GATE IC ) , PJug it into t he IDL-800. Select any 
of a set of NOR GATE and connect itas fig. 1-5(b) circuit shows. Connect t he 
INPUT "A"and "B" to Data Switches S\i/6 and S'/7 respectively._ Connect the OUTPUT 
"Y" to the LEO display. ( Don 't forg~t to connect the +Vcc and GND.) 

St~p 2: 
Change Data Switches S\i/6 and SW7 from "O" to "1 '' and back to "O", then 
observe the input and output situation . Record them in chart 5. 

step 3; 
Change the connection of INPU1 "A" to the fu nction generator· ::;quare wave output 
port, then ad.i ust the frequency to 1 Hz. Change Data Switch SW7. Observe the 
output situaLion of the LED disPlélY to understan d the control featu re of logical 
gate . 

4Y 4A 48 

A 
NANO CATE 

y A B 
- ---
o o 

470 n o 1 
P6 P7 

--:7 
o 

o 1 o 1 

lY lA 18 zv ZA 28 I lI 7 LED 

- Y=A+B 
SN5402 (J) SN7402 (J,N ) +5V -:- +5V 
SN54L02 (J) SN74L02 (J ,N) 
SN54LS02 (J,W) SN 74LS02 (J,N) 
SN!:14S02 (J,W) SN74S02 (J , N) (b) (C hart 5) 

(a) 
Fig. 1-5 
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Item 6. EXCLUSIVE OR GATE EXPERIMENT 

Step 1: 
See fig. 1-6, which is marked 7486 EXCLUSIVE OR GATE IC, Plug it into the lDL-800. 
Select any of a set of EXCLUSIVE OR GATE and conrn~cL i t as fig. 1-tHbJ dn:uiL 
shows. Connect INPUTs "A" anci "B" to Data Switches S'.lff> and SW7. Connecl the OIJTPUT "Y" 
to the LED display . (Don't forgei, t n conned the +Ve<: ancl GND.) 

Step 2: 
Change Da ta Sw i tches SWH and SW7 fr-om ''O" to "l" and back to "O", then observ<• 
the input and output situation. Record them in chart G. 

Step 3: 
Change the connection of INPUT "A" to the func.tion genera tor square wave oulµut 
port, then ad.iust the fr-equency to 1 Hz. Change Data Switch SW7. Observe the 
output situa t ion of the LEO display to understand the control feature of logical 
gate . 

4Y JY 
A A B 

y o o 
o 1 

4 70 n o 
P6 P7 

~ o 1 O 1 

IlI 7 LED 
Y=Al9B lA 18 }Y 2A 28 2Y GNO -

SN5486 (J,W) SN7486 (J,N ) -:- +5V -::- +5V 
SNS4LS86 (J,W) SN74LS86 (J,N) 
S N 54S86 (J ,W) SN74S86 (J,N) 

(a) (b) (Chart 6) 

Fig. 1-<> 
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Item 7. OPEN COllECTOR GATE EXPERIMENT 

There are three ways to use the open collector gate. 
a. Directly connect the load to +5V in series from the output port, as in fig. 1-7 
(a). 

b. Connect a collector resistor to +5V from the output port. Then connect the 
!~~~d to output, as in fig. l-7(b) .' 
(Note: The collector resistor must be chosen in certain value. If it is too 
small, it might deston the logical gate, if too large, it will not have enough 
power to support the load.) 

c. Connect two or more sets of open col ledor· gates in para lle l. Choose any of 
gates and connect them together to completn the gate expansion, see fíg. 1-7(c). 

Step 1: 
As seen in to chart 7,change the IC to a similar open collector gate. Connect 
the OllTPllT "Y" as fig. 1-7(a) cir·cuit. shows, then repeaL llem l - f>, and 
record them. 

Step 2: 
Change the connection of OUTPUT "Y'" as fig. 1-7(b) circuit shows. Toen repeaL 
Item 1 - 6 ,and record them. 

Step 3: 
Connect two or more sets of open collector gates in parallel, as in fig. 1-8, to 
complete the gate expansion. 

Gates 
NOT 
OR 
NOR 
AND 
NAND 
X'OR 
X'NOR 

A 

- +5V 

With Collector Resistor 
7404 

Wi th Open Col iector 
7405 

7432 
7402 7433 
7408 7409 
7400 7401, 7403 
748G 

74266 

+5V 

P-~ P Point of 7 segmcnt input 

y - lkdnul rúint nf O, di~ it displa). 

">O-------- iº ' 

(a) 

L C-/C n, p<.>int input of O, 

dip l dtSp la) 

Fig. 1-7 

P, 
O 1 

17 
-=..- +5V 

(b) 

+5V 

470n 

y 

470n 

LED 

...._ _____ ____________ ______ ________ ___ _______ __, 
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CHAPTER 2:BASIC PRACTICE UF TllE CMOS LUGlC 

A. PURPOSE 

a. To understand the features of the CMOS logic circuiL 
b. To understand the inter·face pr-ocessing of CMOS and 'ITL. 
c. To understand the connecLion of the CMOS logic drc:u i t. 
d. TO understand the features and applications of the transmitting gate. 

B. PREPARE THE FOLLOWING COMPONENTS: 

a. 4001/1, 4001B, 4049, 4016, 7404, 7406, 74L00 each 1 ¡>t>,. 

b. 1N414Sx3, 2SC9013xl. 
c. 2.2Kxl, 1Kxl, lOKxl, 100Kx1. 

C. PRACTICE PROCEDURE AND RECORD INCi METHODS 

I tem l. TTL and CMOS interface pract i<.:c us{, Lhe same power· supp l y. 

Step 1: 
See f ig. 2-1, connect the e ir-cu i t. 

Step 2: 
Turn on the power, connect INPUT "A" to Data Switch SW7. S(~l S\i/7 lo ''l'', and 
observe whether or not the LED's light is on. 

Step 3: 
Use D.V.M (Digital 
record them. 

Voltmeter) to measure the voltage of points B,C,D,E,F and 

B(O)= Volts. C (1) = Volts. 
D(O)= Volts. E(O)= V<ilts. 
F(O)= Volts. 

Step 4: 
Set SW7 to "O". Observe whether the the LED's light has goneout 
Use D.V.M to measure the voltage of points B,C,D,E and F. 
B(l)= Volts. C(O)= Volts. 
D(l)= Volls. E(l)= Volts. 
F(l)= Volts. 

Step 5: 
Check the results of steps 3 and 4, to see whether the TTL input meets the TTL logic 
level when points D,E and F ar-e in the "1" or- lhe "O" stale ? 

D 

•SV 

4001A 7404 

22K 

e 

4001K HLOO 

Fi, :!-1 lnll!rí.i.:c tnnsmissi on und,:.r thc un,c powcc surpl)' . 

- 1 Q -

co:-Nrcr r111 si: 
UllTP llf TO 

LFD !IISrLAY 
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6A SA SY 4A 4Y 
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470 n O 1 1 
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1 O O 
1 O 1 
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(Chart 7) 
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Item 2. TTI. AND COMS INTERFACE OPERATE UNDER DIFFERENT POWER SUPPLY. 

Step 1: 
Connect the circuit according to fig. 2-2, then plug +5V in 7404,4049,7406 and +12V in 
400li\. 

Ster 2: 
Turn on the power and set Data Switch SI.J7 to "O". Observe whether-the LED1,LED2 
is l ighted 

Step J: 
Measure the voltage of points B,C,D and E. 
8(1)= 1/olts. C(O)= Volts. 
D(l)= Volts. E(OJ= Volts. 

S~::-:> 4: 
Set. Data Switch SW7 to 'T' ancl measure the vo I tage. 
B(O)= Volts. C(l)= Volts. 
D(OJ= Volts. E(l)= Volts. 

Step 5: 
Check whether or not the input amplitude can meet the input tl''l11iremenl 

From P7 A 
e D 

7404 
o 

4049 

E 

7404 4001 

Fig. 2-2 Interface Transmission under the high ,o\tage powcr supply. 
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Itcm 3. CMo~;; GATI,: PRACT Iff 

Part A Pul I up NOT GATE to NOR GATE operntion pn1cLiD 0 • 

Step 1: . 
See fi~.2-3, connect the circuit, plug +12V lh IC Cl½COI~. 

Step 2: 
accorJiug to chtlt't in f ir;. 2-3, sel D,1La Switches SWS,s'J(i ;md S'.i/7. 

measur-e tht! vullage of OlJTPllT '"Y'' and rccor·d _ (Nol<·= Uw vnlLu,w lii!y,,nd C:V 
is logic: "1" below 4V is logic "O".) 

Step 3: 
As shown in the chart , the whole circuit is similar tu 
operation. 

+12V 

4001A x 3 
!OOK 

y 

IN4148x3 

A B e 
LogicaJ 

o o o 
o o l 

o l o 
o l l 

o o 
o l 

o 

Y=A·B·C 

y 
Volts 

·Q íig _ 2-3 PuU up NOT GA TE to NOR GA TE circuiL L ______ __ ____ __ _.::.__ _ _ _; ___ _ _____ __ __ ____ _____ _ ---1 
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Part B. Pul I down NOT GATF. to NANO GATE 

Step 1: 
Connect the cir-cuit according to fíggure 2-4 , Plug +12V in 4001A, and turn on the power. 

Ste¡; 2: 
Accordi1Ig to the char·L in f ig. 2-4, set Data Switches SW5,SW6 ,rnd SW7. 
M1?asure the OllTPUT "Y'' ami r·ecord i t. 

SLep ::;: 
t1ceonling to the rnsull. of step 2, note th,ü tite whole cin;uit i:; similar to 
ga t11 opera ti on. 

4001 X 3 1N4148 x 3 

A B e 
Logical Volts 

o o o 
o o I 

o o 
y 

o I 1 

o o 
o 

P, o 

!OOK 
Y = A+B+C 

Fig . 24 PuU up NOT GATE to NANO GA TE circuit. 
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