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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 signal generator, a digital voltagemeter, an eight bits LED
display, two digital 7 segment LED 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-
oard is fized 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 :

FUNUTIUN GENERATUR ¥
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12

11

POWER SWITCH WITH INDICATOR.
F.G. OUTPUT AMPLITUDE ADJUSTER.

FINE TUNE OF F.G. OUTPUT FREQUENCY.
F.G. OUTPUT WAVE FORM SELECTOR.

BCD INPUT OF 7 SEGMENT DECODER.

DC 0 to +15 ADJUSTER.

DC 0 to -15 ADJUSTER.

FIXED DC +5V

0. FUNCTION SWITCHES, -5V/0/+5V.

— a0 00 =] LN o DN

F.G. OUTPUT FREQUENCY RANGE SELECTOR.

14.

1D,
16.

17.
18.

19.

. PULSE SWITCHES.
. DATA SWITCHES.
. REMOVABLE SOLDERLESS BREADBOARD

IN 1580 TIE POINTS.

POINT TLP/BANANA SOCKET/BNC SOCKET
EXCHANGE ADAPTERS

BUFFERED SINGLE LAMP LED DISPLAYS.
OUTPUT OF 7 SEGMENT DECORDER.

RANGE SELECTOR OF DIGITAL VOLTMETER.
INPUT OF DIGITAL VOLTMETER.

DISPLAY OF DIGITAL VOLTMETER.



IDL-800 DIGITAL LAB

SPECIEICTION

1. SOLDERLESS BREADBOARD: 3. FUNCTION GENERATOR:
Interconnected nickel plated with a Frequency ranges 1Hz - 10Hz
total of 1580 tiepoints in total, 10Hz - 100Hz
fitting all DIP sizesand components 100z -  1KHz
with lead and sold wire in diameter 1KHz - 10KHz
of AWG #22-30 (0.3 - 0.8mm). 10KHz - 100KHz
2. DC POWER SUPPLY: Sine wave output: 0 to 8 Vp-p variable.
Variable DC power: Triangle wave output: 0 to 6 Vp-p fixed.
positive output voltage 0 to +15V.
negative output voltage 0 to - 15V. Square wave output: 0 to § Vp-p fixed.

Maximum output current 300 mA.
Line regulation < 0.05%/V (Ta=25 C). ;

Load regulation < 30 mV.

Fixed power supply:
Positive output voltage 5V +/- 0.25V. 4. DIGITAL VOLTMETER (D.V.M.):

Maximum output current 1 Amp.
Line regulation < 50 mV. 3 1/2 digits LED display.
Load regulation < 100 mV.

199.9Y full secale.
19.99V full scale.
1.999V full scale.
199.9mV full scale.

Negative output voltage -bV +/- 0.25V. 4 ranges: 0
Maximum output current 100 mA 0
Line regulation < 25 mV. 0
Load regulation < 30 mV. 0

All DC power supplies equipped with sho-
rt-circuit protection. Input impedance: 10 Meg. ohm for any range.

5. TVO DIGITS OF 7 SEGMENT LED DISPLAY: Common cathode operation.

icz IC3

2 SWITCH

a
b
c

DIP d R204
e
.F
Q




6. EIGHT BUFFERED LED DISPLAYS:
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‘0 I/P Roi3 IC4 KLED O o
o——AW, D= -« AW

; ZD1 EEREBI :

| |

| = ICS LED 7 |

7" 1/P &
o—W\ {>¢ - A
R220 R236
ZD8 ‘ EERaae
7. EIGHT DATA SWITCHES:

e +0OV

¢ +SV

R837§

SW10
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8. TVWO FUNCTION SWITCHES:

+5V
& e SW 11
R245
-5V
5= fk\* Wy SV A
5§R245
SW 12 N
“\\_ R247
_ AM SW B
R248
g, TWO PULSE SWITCHES:
VCC
i L 1 [:>03 3 £:>c4
. SWi A
IC6 IC6
IC6
R249 — Ccao1 s &
—{)o—w-cg
VCC = =2
j —— 1 2 3N 4
- | B
sw2
IC7 IC7
E% . s Ic7
2250 — c2o2 s [ 2,

10. FOUR POINT TIP/BANANA SOCKET/BNC SOCKET EXCHANGE ADAPTERS:.
These adapters provide an ideal route to connect thelDL-800 to peripherals.
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PARTS LIST

IDL-800A PARTS LIST
DC POWER SUPPLY P.C.B.

SYMBLE MODEL QUANTITY
R107 ,R108 100 ohm 1/4W 2
R101,R102 330 ohm 1/4W 2
R105,R106 3.3K ohm 1/4W 2
R103,R104 3.9K ohm 1/4W 2
SVR1,SVR2 SVR332(5x5) 2
VR1,VR2 VR10K 2
Cc108 0.1uF Mylar 1
c105,C106,C017 10u/50V Electro 3
c102,C103,C104 1000u/35V Electro 3
clo1l 4700u/16V Electro 1
D1 - D6 Diode 1N4148 6
BRD1,BRD2,BRD23 Bridge R.D :RB153 3
TE1 LM7805(T) 1
IC2 LM7905(T) 1
IE3 LM317(T) 1
IC4 LM337(T) i
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PARTS LIST

IDL-800B PARTS LIST

DATA INPUT/OUTPUT ANKD LED DISPLAY P.C.B.

SYMBLE

QUANTITY

— b st =% St S _—======c

R201 - R208,R229 - R236
R245 - R250

R213 - R220,R237 - R244
R209 - R212,R221 - R228

ZD1 - ZD8
LEDO - LED7
C201, 202
IC1

Ic2,TC3
IC4,IC5

IC6,IC7

330 onom 1/4W

470 ohm 1/4w

1K ohm 1/4W

100K ohm 1/4W
Zener Diode 5.1v
LED

47U0/16V (E.C)
CD4511

7 Segment LED (C.C)
CD4049

7414
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PARTS LIST

IDL-800C PARTS LIST
FUNCTION GENERATOR P.C.B

SYMBLE MODEL QUANTITY
R318 47 ohm 1/4 W 1
R315 68 ohm 1/4 W i |
R314 100 ohm 1/4 W |
R313 510 ohm 1/4 W 1
R310 1K ohm 1/4 W 1
R307 1.2K ohm 1/4 W 1
R321 1.5K ohm 1/4 W 1
R320 2.2K ohm 1/4 W 1
R301,R302,R312 3.3k ohm 1/4 W 3
R311 3.6K ohm 1/4 W 1
R305,R306 5.6K ohm 1/4 W 2
R303,R308,R309,R316,R317 10K ohm 1/4 W 5
R319 22K ohm 1/4 W 1
R304 9M ohm 1/4 W 1
SVR3 SVR501 (5x5) 5 !
SVR7 SVR102 (5x5) 1
SVR4,SVR8 - SVR11 SVR332 (5x5) 5
VR3 VR 5K ohm 1
VR4 VR 500 ohm 3.
Cc309 420 PF 1
c308 0.0047uF Mylar 1
Cc307 0.047uF Mylar 1
Cc306 0.47uF Tantalum 1§
C305 4.7uF Tantalum 1
C301,C302 0.01uF Mylar 2
Cc303 0.1uF Mylar 7 |
ZD9,ZD10 Zener Diode 12v 2
Q1,03 Transister 9013 2
Q2 Transister 9012 ¥
Q4 Transister 5551 x
3 Bound Switch 1
5 Bound Switch 1
IC10 8038 1
IC1l1 TLO71 1
SVR5, SVR6 SVR104 (5x5) 2
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IDL-800D PARTS LIST
DIGITAL VOLTMETER P.C.B

SYMBLE

PARTS LIST

QUANTITY

C403,C404,C407

330 ohm 1/4 W

1K ohm 1/4 W

2.2K ohm 1/4 W
10K ohm 1/4 W

47K ohm 1/4 W
100K ohm 1/4 W

1M ohm 1/4 W

10K ohm 1% 1/4 W
S0K ohm 1% 1/4 W
900K ohm 1% 1/4 W
9M ohm 1% 1/4 W
VR 1K ohm 10 TURN
0.01uF Mylar
0.1uF Mylar
0.22uF Mylar

100 pF Ceramic
0.47uF Tantalum
10u/50V Electro
470u/50V Electro
Zener Dicde 2.1 V
Zener Diode 5.1 V
Bridge RB153

7107

LM 7805(T)

4 Bound Switch
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CHAPTER 1: BASIC PRACTICE OF THE TTL

B —

. THE PURPOSES OF THIS PROCEDURE:

To understand the basic function of the logic gate.
To understand the control feature of the logic gate.

. To understand the features and applications of open collector gate.
. EQUIPMENT AND COMPONENTS TO BE PRERARED:

. IDL-800 Digital Lab 1 set

2. IC 7400, 7402, 7404, 7408, 7432, 7486 and open collector IC 7401.

3

C.

Some wires with a in diameter of AWG #22-30 ( 0.3 - 0.8 mm).

PRACTICE PROCEDURES AND RECORDS:

Item 1. NOT GATE EXPERIMENT

Step 1:

Referring to fig 1-1, which is marked 7404 NOT GATE IC,
Breadboard of IDL-800 and select any of a set of NOT GATE,

circuit in fig. 1-1(b) circuit shows, connect the INPUT "A” to Data Switch SW4,

LOGIC

plug this IC in the
According to the

OUTPUT "Y" to LED display. (Note: Don't forget to connect the +5Y to the 14%h
pin of IC, and the 7th pin to GND.)

Step 2:

Turn on the power of IDL-800 and turn Data Switch SW4 from "0” to "1"

to "0". Observe the output situation of NOT GATE, then record it in chart 1.

and back

(Data Switch "1 " means +5V, "0" means GND, the LED will light up when input is
"0", and go off when input is "1".

6A &Y 5Y 4A av
vecfial [13] Fﬂ_ﬁﬂ [1o] o] [s] NOT GATE.

| M) T
calzal el SRSV

L (2] 3] (e [s] ] 2T oo %
LED
1A 1Y 2A 2¥ 3A 3Y = +5V
SN5404 (1) SM7A04 (J,N)
St54H04A (1) SNTAHOL (I N)
SN5aL04 (1) SMN7AL04A (J,N)
SMS54ALS04 (4 W) SNT7ALSD4 (J.N)
SN54504 (J,W) SMNTIS04 (J.N)
(a) (b)

Fig. 1-1

(Chart 1)




Item 2. AND GATE EXPERIMENT

Step 1:

IDL-800 DIGITAL LAB

Observe fig. 1-2, (marked 7408 AND GATE IC), Plug the IC into the IDL-800 and
select any of a set of AND GATE, connect it according to the circuit in fig. 1-2
(b) circuit shows, Connect the INPUT "A", "B" to Data Switch S¥6,SW7, connect
the OUTPUT "Y" to LED display. (Don't forget to connect the +Vcc and GND.)

Step 2:

Change Data Switches SW6,SW7 to turn the LED light on or off (that means the
QUTPUT is "1" or "0", observe the relationship between input and output

,then record it in chart 2.

Step 3:

Change the connection of INPUT "A" to the function gencrator squarc wave output
port, then adjust the frequency to 1Hz. Change the Data Switch SW7 from "0" to
"1" and back to "0". Observe the output situation of the LED display to understand

the control feature of logical gate.

4A 4B 4Y 3A 38 3V
vecfia] [13) iz] [ [iq] [5] [a] . AND GATE
L%)—’ [B—I B | ! A B | Y
N 470 Q 0 0
o1 | b ) B
I 0 |0 1 L 1 0
(2] [3] [&] [5] [¢] [Feno
1A 18 1Y 2A 2B 2v LED l l‘
SNS5408 (JW s ; - M= e =
it o s O YeAE
SN54508 (J W)  SN74508 (4,N)
(a) (b) (Chart 2)
Fig. 1-2
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Ttem 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 S¥6 and SW7
respectivel, Connect OUTPUT "Y" to the LED display. ( Don't ferget to connect
the +Vcc and GND. )

" Step 2:
Change Data Switches SW6 and SW7 from "0" to "1" and back to "0",then
observe the input and outgut situations, Record them in chart 3.

Step 3:

Change 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 LED display to understand the control feature of the
logic gate.

ay 3v
14] 13] [12] 1] [10] [9] [e] A OR-GATE

4700
g [ 4

J 1
H [ﬁl v l-rAJ ‘?Bﬂijg[; _E :]___E = Y=A+B

>
—_— 00 |»

-_— — O |

SN5432 (J,W) SMN7432 (JN) _— +5V
SMNSALS32 (J,W) SMN74LS32 (J,N)
SMNS4532 (J.W) SMN74532 (J,N)
(a) (b) (Chart 3)

Fig. 1-3
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Item 4. NAND GATE EXPER IMENT

Step 1:

See fig. 1-4, (marked 7400 NAND GATE IC). Plug it into the IDL-800. Select

any of a set of NAND GATE and connect it according to the circuit in fig. 1-4(b)
circuit shows. Connect INPUT "A™ and "B" to Data Switches SWG and SW7
respectivel. Connect the OUTPUT "Y" to the LED display. (Don't forget to connect
the +Vcc and GND .)

Step 2:
Change Data Switches SW6 and SW7 from "0™ to "1" and back to "0", then observe
the input and output situations . Record them in chart 4.

Step 3:

Change the connection of INPUT "A" to the function generator square wave output
port, then adjust the frequency to 1 Hz. Change data Switch S¥7. Ubserve the
output situation of LED display to understand the control feature of logical

galte.

vecia] [13] [12] [i1] fio] [9] [ n NAND GATE

P6 P7

‘ E | J ; | 0 1 0 1 ~“’f'

[_1J 2| [3 [_a_j|s |6|L}JGNU .

1A 18 1Y 2A 2B 2Y L v=

SN5400 (J) SN7400 (4,N) = sy = .

SN54H00 (J) SMN74H00 (J,N) h

SN54L00 (J) SNT74L00 (4,N)

SN54L500 (J,W) SN74LS00 (J,N)

SNS4500 (JW) SN74500 (J,N)

(2) (b) (Chart 4)

Fig. 14
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[tem 5. NOR GATE EXPERIMENT

Step 1:

See fig. 1-5, ( marked 7402 NOR GATE IC ), Plug it into the IDL-800. Select any
of a set of NOR GATE and connect it as fig. 1-5(b) circuit shows. Connect the
INPUT "A"and "B" to Data Switches SW6 and SW7 respectively. Connect the OUTPUT
"Y" to the LED display. ( Don't forget to connect the +Vcc and GND.)

Stop 2
Change Data Switches SW6 and SW7 from "0" to "1" and back to "0", then
observe the input and output situation. Record them in chart 5.

step 3:

Change 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 LED display to understand the control feature of logical

gate.

4y 4A 4B 3¥Y 3A 3B

vee [re] i3] [iz) ] [i9] [9] [e] A NAND GATE

0] : v A B | Y
I L3l L. e
|

0

- 4700 O 1

3] <4 x| Lo
1

S Sl 0 ) 1 F
T G T T [ [ene E [
1¥ 1A 1B 2Y 2A 2B LI LER
— =A+
SN5402 (J) SN7402 (J,N) — iS5V — 45V Y=A+B
SN54L02 (J) SN74L02 (JN)
SNS4LS02 (J W) SNT4LS02 (J,N)
SN54502 (J, W)  SNT4502 (J,N) (b) (Chart 5)
(a) :
Fig. 1-5
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[tem 6. EXCLUSIVE OR GATE EXPERIMENT

Step 1:

See fig. 1-6, which is marked 7486 EXCLUSIVE OR GATE IC, Plug it into the IDL-800.
Select any of a set of EXCLUSIVE OR GATE and connect it as fig. 1-8(b) circuit

shows. Connect INPUTs "A” and "B” to Data Switches S¥6 and SW7. Connect the OUTPUT "y~
to the LED display .(Don't forgei to connect the +Vec and GND.)

Step 2:
Change Data Switches SW6 and SW7 from "0" to "1" and back to "07, then observe
the input and output situation, Record them in chart 6.

Step 3:

Change the connection of INPUT "A" to the function generator square wave oulput
port, then adjust the frequency to 1 Hz. Change Data Switch SW7. (Observe the
output situation of the LED display to understand the control feature of logical
gate.

]
i
VCC 4A 4B 4v 38 3Y ‘
EHMHWPH A 4 .8 ¥ ;
| " . 0o 0 | |
;D D 0 | |
4700 | 0 |

| l ‘

PDJ &) ry A7 2

0
ULJULJIJU? _l':

1¥ 2A 28 2¥Y GND
S5M5486 (J W) SN7486 (J,N)
SN54LS86 (J,W] SNT4LSS6 (J,N)
SMN54586 (JW) SNT74586 (J,N)

(a) (b) (Chart 6)
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Item 7. OPEN COI1ECTOR 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
iead to output, as in fig. 1-7(b).
(Note: The collector resistor must be chosen in certain value. IF it is too
small, it might destory the logical gate, if too large, it will not have enough
power to support the load.)

¢. Connect two or more sets of open collector gates in parallel. Choose any of
gates and connect them together to complete the gate expansion, see fig. 1-7(c).

Step 1:

As seen in to chart 7,change the I[C to a similar open collector gate. Connect
the QUTPUT "Y" as fig. 1-7{a) circuit shows, then repeat ltem 1 - 6, and
record them.

Step 2:
Change the connection of OUTPUT "Y" as Fig. 1-7(b) circuit shows. Then repeat
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 With Collector Resistor With Open Collector
NOT 7404 7405
OR 7432
NOR 7402 7433
AND 7408 7409
NAND 7400 7401,7403
X'0R 7486
X'"NOR 742606
+5V
P-=— P Point of 7 segment input 5V
4700

«— Decimal potnt of D, digit display.

: JL>D_; & Y__
1o

i ‘ P, 4700
» 0 1
0 /‘> . —c/C D, powtnput of D, ‘_"I
I | LED
digit display
SV P 5V —
(a) (b)

Fig. 1-7

= e




CHAPTER 2:BASIC PRACTICE OF THE CMOS LOGIC
A. PURPOSE

To understand the features of the CMOS logic circuit.

To understand the interface processing of CMOS and TTL.

To understand the conneclion of the CMOS logic circuit.

TO understand the features and applications of the transmitting gate.

oo oo

B. PREPARE THE FOLLOWING COMPONENTS:

a, 40014, 4001E, 4049, 40106, 7404, 7406, 74LOO each 1 pes.
b. 1N4148x3, 25C9013x1.
¢, 2.2Kx1, 1Kx1, 10Kx1, 100Kx1.

C. PRACTICE PROCEDURE AND RECORDING METHODS
[tem 1. TTL and CMOS interface practice use the same power supply.

Step 1:
See fig. 2-1, connect the circuit.

Step 2: .
Turn on the power, connect INPUT "A™ to Data Switeh SW7. Set SW7 Lo 17, and
observe whether or not the LED's light is on.

Step 3:
Use D.V.M (Digital Voltmeter) to measure the voltage of points B,C,D,E,F and
record them.

B(0)= Volts. C(1)= Volts.
D(0)= Volts. E(0)= Volts.
F(0)= Volts.

Step 4:

Set SW7 to "0". 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(1)= Volts. C(0)= Volts.
D(1)= Yolts. E(1)= Volts.
F(1)= Volts.

Step 5H:

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 are in the "1" or the "0" state 7

CONNECT THESE

¢ OUTPUT TO

LED BISPLAY

Fig 2-1 Interface tansmission under the same power supply.

IDL-800 DIGITAL LAB
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6A 6Y S5A 5Y 4A 4Y B
vee fra] [13] [12] [11) [io] [5] [e] LI
[DOJ .4?09 0 0 0 T
|E ‘ I[: ; 0 0 |
S |>° 0 1 0
D D D 470 2 0 | ]
TR Wewo 10
1A 1Y 2A 2Y 3A 3y _.__LED 1 1 ]
SMN5404 (J) SN7404 (J,N) C o > i i 551 Bk
SN54H04 (J) SN74HO04 (J,N) Y=A-B.C
SN54L04 (J) SNT4L04A (4,N)
SNS4LS04 (JW] SN74LS04a (J,N)
SN54504 (J,W) SN74504 (J,N) (Chart 7)
Fig. 1-7 (¢)
+5V
4700
AQ—D-':»—— : Al 0011
B| 0101
e LED =2 INPUTS GATE
+5V
;0 Al 0000 0000 I 1 1] LT 11
7002
>4 B8l 0000 1111 0000 1111
A Y C| 0011 0011 0011 0011
B D| 0101 g1'a1 0101 0101
C Y
D : LED
| L = 4 INPUTS GATE
£S5V
%“DQ Al 00O00O 0000 | S U 1 | 1111
p " Bl 0000O0 [ 111 0000 1111
C|l 0011 0011 0011 0011
po—
D[ O1O01 0101 0101 0101
cCo—
B : LED Y
i = 4 INPUTS GATE

20 -



+5V
4700
3
A O——— Y
B O——
C o—
]
o ' LED
i
! e
+5V
4700

IDL-800 DIGITAL LAB

Al0000 0000 1111 1111
B|0000O 1111 0000 111 ]
cCloo1l1 0011 0011 0011
D/0101 0101 0101 0101
Y

= 4 INPUTS GATE
A[0000 0000 1111 1111
B|000O 1111 0000 1111
clooi11 0011 0011 0011
D|/0O10} 0101 0101 0101
Y

= 4 INPUTS GATE
Fig. 1-8
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[tem 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

40014,

Step 2:

Turn on the power and set Data Switch SW7 to "0". Observe whether the LED1,LEDZ

is lighted .

Step 3¢

Measure the voltage of points B,C,D and E.

B(1)=
D(1)=

LC.:\ 4:

2 W3

ok
y(C)
(0

-

Step bt

Check whether or not the input amplitude can meet the input requirement

Volts.
Volts.

C(0)= Volts.
E(0)= Volts.

Data Switch SW7 to "1" and measure the voltage.
= Volts.
Yolts.

C()= Volts.
E(l)= Volts.

From P7

7404

IK E
o ) >
9013

4001

Fig. 2-2 Interface Transmission under the high voltage power supply.

Connect to LED,

Connect to LED,

Connect to LED,
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(tem 3. CMOS GATE PRACTICE

Part A Pull up NOT GATE to NOR GATE operation praclice.

Step 1: °
See [ig.2-3, connect the circuil, plug +12V in 1C CD4001A.

Step 2:
according to chart in fig. 2-3, sel Data Switches SW5,SWE and SW7.

measure the voltage of OUTPUT "Y" and record . (Hote: the vollaze beyond &Y
is logic "1" below 4V is logic "07.)

Step 3¢
As shown in the chart, the whole circuit is similar to gate
operation.

+12V
A B C Y
K i V
ORk i 100 ) 5 ; Logical olts
A
) Kl oo
0 | 0
0 | 1
L”/1 1 0 0
B
P, —aQ——4 | 1 0 1
rN\xJ l 1 0
l ] |
P,-——_¢_()£L____+ Y=A-B-C
IN4148 x 3
Fig. 2-3 Pull up NOT GATE to NOR GATE circuit.
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Part B. Pull down NOT GATE to NAND GATE

Step 1:

Connect the circuit according to figgure 2-4, Plug +12V in 4001A , and turn on the power.

Step 2¢
According to the chart in fig. 2-4, set Data Switches SW5,SW6 and SW7.

Measure the OUTPUT "Y™ and record it.
Step 3t
fecording to the resull of step 2, note that the whole ¢ircuit is similar to

gate operation.

4001 x 3 IN4148 x 3
P1____.4@}f____q. A B €
Logical Volts
0 O 0
0 0 |
B
0 I |
1 0 0
1 0 |
g oS ‘:5 > |>| _ 1 1 0
-fijoox A=ATBYC
Fig. 24 Pull up NOT GATE to NAND GATE circuil.
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