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LOGIC SYMBOL -Y

14 —qCPg Vcc=PINS
1 —dcp GND =PIN 10
1 =
MR Qg Q1QpQ3 NC=PINS 2,3, 4,13
' 741592
7 12119

LOGIC DIAGRAM -Y
05 (o0 00ld LS S s o e Sz (o T Galed Sl g a5

@ J  Qf— |—J Q J Qb J Q=

CPy=dcp —dcp dep dop
KgpQ Kep@ e Kep@

0 L I b T
Eﬁ1c)
w1 > @ ® ®

@ Q Qf Q2 Q3

Vee =PINS
741.892 GND=PIN10 (O=PINNUMBERS

(& yo J9o>) TRUTH TABLE -¥

9 Yl SldSs 09d (oo 0ols lis (5355 alite SV ) Az b oo 6 Sleez g5 0 Shes ¢ Jgaz ol o
aas o L3 Lo Last ol el pY ow 6T S5l ooliiul gl a8 Sledll ales Lo, ¢ siwyo Joax

LS92
TRUTH TABLE
OUTPUT
COUNT

Q Q1 Q2 Q3
0 L B L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L L L H
7 H L L H
8 L H L H
9 H H L H
10 L L H H
11 H L H H

NOTE: Output Qg is connected to Input
CP1.
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@ MOTOROLA

DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

The SNS4LS/74LS73A offers individual J, K, clear, and clock inputs. These
dual flip-flops are designed so that when the clock goes HIGH, the inputs are
enabled and data will be accepted. The logic level of the J and K inputs may
be allowed to change when the clock pulse is HIGH and the bistable will per-
form according to the truth table as long as minimum set-up times are ob-
served. Input data is transferred to the outputs on the negative-going edge of

the clock pulse.

LOGIC DIAGRAM (Each Flip-Flop)

p—O
12(9)

o CLEAR

P
3(10)

O T115]
CLOCK (CP)

2(6)
y J
14(7)

SN54/74LS73A

DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

.-,’ J SUFFIX
W CERAMIC
CASE 632-08
14
1
n" N SUFFIX
\ PLASTIC
" CASE 646-06
1
/ D SUFFIX
\ﬂ s0iC
bl CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ  Ceramic
SN74LSXXN  Plastic
MODE SELECT — TRUTH TABLE SN74LSXXD  SOIC
INPUTS OUTPUTS
OPERATING MODE
(o3} J K [*]
LOGIC SYMBOL
Reset (Clear) L X X L H
Toggle H h h q q
Load “0" (Reset) H | h L H P
Load “1” (Set) H h I H L 14— Q=12 74l Q-9
Hold H | | q q 14 5
H, h = HIGH Voltage Level cP ce
L, I = LOW Voltage Level | ]
X = Don't Care I—K Cp Qp—13 10K CDCD—S
I, h (q) = Lower case letters indicate the state of the referenced input (or output) one set-up time ? ?
prior to the HIGH to LOW clock transition 2 [
Voo =PIN4
GND=PIN T

VY
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@ MOTOROLA

BCD TO 7-SEGMENT
DECODER

The SN54/74L.S48 is a BCD to 7-Segment Decoder consisting of NAND
gates, input buffers and seven AND-OR-INVERT gates. Seven NAND gates
and one driver are connected in pairs to make BCD data and its complement
available to the seven decoding AND-OR-INVERT gates. The remaining
NAND gate and three input buffers provide lamp test, blanking input/ripple-
blanking input for the LS48.

The circuit accepts 4-bit binary-coded-decimal (BCD) and, depending on
the state of the auxiliary inputs, decodes this data to drive other components.
The relative positive logic output levels, as well as conditions required at the
auxiliary inputs, are shown in the truth tables.

The LS48 circuit incorporates automatic leading and/or trailing edge
zero-blanking control (RBI and RBO). Lamp Test (LT) may be activated any
time when the BI/RBO node is HIGH. Both devices contain an overriding
blanking input (Bl) which can be used to control the lamp intensity by varying
the frequency and duty cycle of the Bl input signal or to inhibit the outputs.
e Lamp Intensity Modulation Capability (BI'/RBO)

* Internal Pull-Ups Eliminate Need for External Resistors
¢ Input Clamp Diodes Eliminate High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Voo f q a

b c d e
[e] [1s] [ra] [1s] o] [or] [io] [o]

LOGIC DIAGRAM

INPUT

ERK:
il
i

' L ouTPUT
d

BLANKING INPUT OR
PPLE- VKIN = —
gIJ_éE.BLANK NG I 1

RIPPLE-BLANKING ||
INPUT d

LAMPTEST T ——_ __ _%@-
INPUT 9"

Vo

SN54/74L.548

BCD TO 7-SEGMENT
DECODER

LOW POWER SCHOTTKY

lr, J SUFFIX

Ili CERAMIC
CASE 620-09

16
1

IR i

‘l: PLASTIC
. CASE 648-08
1
D SUFFIX
g SOIC
3 CASE 7518-03

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

Voo =PIN 16
GND=PIN8




SN54/74LS48

LOADING (Note a)
HIGH LOW
05UL 025UL.
05UL. 025UL
05UL. 025UL.
05UL. 075UL.
12U.L 2(1)ULL.
05UL 025UL
Open-Collector 375 (1.25) U.L. (48)

PIN NAMES
A.B.C,D BCD Inputs
RBI Ripple-Blanking (Active Low) Input
o Lamp-Test (Active Low) Input
BI/RBO Blanking Input or Ripple-

Blanking Output (Active Low)
Bl Blanking (Active Low) Input

NOTES

a) Unit Load (U.L.) = 40 pA HIGH/ 1.6 mA LOW

b) Outut current measured at Voyt =05V

Output LOW drive factor is SNS4LS/74L548: 1.25 U L. for Military (54), 3.75 U.L. for Commercial (74).

2

0o 1 2

4

Sl [

7T 8 9 10 11 12 13 14 15

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

TRUTH TABLE

SN54/74L848

/ NPUTS \/ QUTPUTS —
DECIMAL
OR I |RET | D |C|8|A]|BITRED Ja|bjec]d|e|f]|g | NOTE
FUNCTION
0 H N An H slala=E =] 1
1 H x o o= H N EENEE 1
2 H x o o= H HiH L |H L |E
3 H X Jo L= H B EE N NE
4 H X Jo|=EQu|L H Lfisfs L )=
5 H x o == H SN BN EE
6 H x o |HL=E]|L H NN EEBEEE
7 H X LR - HEEI NN NE
) H X |H JuufL H slrlal=]H]= =
o H X |H JLL]E - B EEINBEE
10 H X |H JL]E]|L H Lo = s |=
T H X |HLl=]E H NEEBEENE
12 H X |H |EQL|L H Lfsfe )=~
12 H X | H L= H SEBBENEE
14 H x |H |El=]|L H NN BEEEE
15 H x | R == H Lfjofeu e
BT X x| x pfx|x L Lfofeufeuefe 2
-1l H L oo Juju]L L [N Ry RNy [y RAy N B 3
o L X x x fx|x - HlH|ELE R E 4

\#

NOTES: —
(1) BIURBO is wired-AND logic serving as blanking input (81) and/or

ripple-blanking output (RBO). The blanking out (Bl) must be open
or held at a HIGH level when outpus functions O through 15 are
desired, and ripple-blanking input (RBI) must be open or ata HIGH
levelif blanking of a decimal 0 is not desired. X=input may be HIGH

or LOW.

(2) When a LOW level is applied to the blanking input (forced condition)

all segmentoutputs goto a LOW level, regardiess of the state of any

other input condition.

(3) When ripple-blanking input (RBI1) and inputs A, B, C, and D are at

LOW level, with the lamp test input at HIGH level, all segment
outputs go to a HIGH level and the ripple-blanking output (RBO)
goes to a LOW level (response condition)

(4) When the blanking input/ripple-blanking output (BI/RBO) is open or

held at a HIGH level, and a LOW level is applied to lamp-test input,
all segment outputs go to a LOW level
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DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER,;
4-BIT BINARY COUNTER

The SN54/74LS90, SN54/74L892 and SN54/74LS93 are high-speed
4-bitripple type counters partitioned into two sections. Each counter has a di-
vide-by-two section and either a divide-by-five (LS90), divide-by-six (LS92) or
divide-by-eight (LS93) section which are triggered by a HIGH-to-LOW transi-
tion on the clock inputs. Each section can be used separately or tied together
(Q to CP) to form BCD, bi-quinary, modulo-12, or modulo-16 counters. All of
the counters have a 2-input gated Master Reset (Clear), and the LS90 also
has a 2-input gated Master Set (Preset 9).

e Low Power Consumption . . . Typically 45 mW
e High Count Rates . . . Typically 42 MHz
* Choice of Counting Modes . . . BCD, Bi-Quinary, Divide-by-Twelve,

Binary

¢ Input Clamp Diodes Limit High Speed Termination Effects

SN54/74L590
SN54/74L592
SN54/74LS93

DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER

LOW POWER SCHOTTKY

PIN NAMES LOADING (Note a)
HIGH LOW

TPy Clock (Active LOW going edge) Input to 05UL. 15UL
+2 Section

TPq Clock (Active LOW going edge) Input to 05UL. 20U.L.
+5 Section (LS90), +6 Section (LS92)

TPy Clock (Active LOW going edge) Input to 05UL. 1.0UL
+8 Section (LS93)

MR1, MR2  Master Reset (Clear) Inputs 05UL. 0.25 U.L.

MSq, MSy  Master Set (Preset-9, LS90) Inputs 05UL 0.25U.L.

Qp Qutput from +2 Section (Notes b & ¢) UL |5(25UL

Q1,Q2,Q3 Outputs from +5 (LS90), +6 (LS92), 10UL |5(25UL
+8 (LS93) Sections (Note b)

NOTES:

a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.

b. The Qutput LOW drive factor is 2.5 U.L. for Military, (54) and 5 U.L. for commercial (74)
Temperature Ranges. -

c. The Qg Outputs are guaranteed to drive the full fan-out plus the CP4 input of the device

d. To insure proper operation the rise (i) and fall time (f) of the clock must be less than 100 ns.

LOGIC SYMBOL

LS90 LS92

MS
14 —qCPy 14 —qCPy

1=—qCl 1—qcCP

P1 1
MR QpQq Q2 Q3 MR Qp Q1QQ3

W1 1]
6712119 8

23129 81

Voo =PIN5 Voo =PINS

GND =PIN 10 GND =PIN 10
NC=PINS 4, 13 NC =PINS 2,3,4,13

\Y

.‘,-, J SUFFIX
'ﬂi CERAMIC
CASE 632-08
14
1
.‘, N SUFFIX
f PLASTIC
. CASE 646-06
1
D SUFFIX
. solc
. CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ  Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC

LS93

14 —4CPp
1 —qCl

P1
MR QpQ1Qp Q3

Voo =PINS
GND =PIN 10
NC=PIN4,6,7,13




SN54/74LS90 « SN54/74L.S92 « SN54/74L.S93

LOGIC DIAGRAM

LS80

®
MS1
NS gD l

)

TPy ——qcP

150q

KeyT

150q

KepQ

L
O
=D

Qp Q1

@
Q2 Q3

®

(O = PIN NUMBERS
Voo =PINS
GND =PIN 10

CONNECTION DIAGRAM
DIP (TOP VIEW)
——
oA [ ] TRy
wry ELE

MRy 3] 12 0
ne[] M as
veeEl i)

msy [E] o
ms; [T} ] 0

NC =NO INTERNAL CONNECTION

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual In-Line Package.

LOGIC DIAGRAM

Ls92

TPy =qcp
KCDU

[

cpP
KepQ

—d CP

- J Q

qCcP

KgyO

KgpO

i

MR

N1R2<§ID°_ ®@

@)
Q1

® ®
Q Q3

(O =PIN NUMBERS
Voo =PINS
GND=PIN 10

CONNECTION DIAGRAM
DIP (TOP VIEW)
——

o] e
WH 13 Ne
ne[E] 2] o
ne[Z] M
e H 0] GND
MR €] B
MR [T} 2] o3

NC =NO INTERNAL CONNECTION

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual In-Line Package.

LOGIC DIAGRAM

LS93

KCDU

® @
Q Q3

(O =PIN NUMBERS
Vec=PINS
GND =PIN 10

CONNECTION DIAGRAM
DIP (TOP VIEW)
e —

AN TPy
Ry ] B ne
MRy ] 2] o
ne[E T 03
vee Bl ] GND
neE] 9]0
ne[T] 5] 0,
NC = NO INTERNAL CONNECTION

NOTE:
The Flatpak version has the same

pinouts (Connection Diagram) as
the Dual In-Line Package.
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FUNCTIONAL DESCRIPTION

The LSS0, LS92, and LS93 are 4-bit ripple type Decade,
Divide-By-Twelve, and Binary Counters respectively. Each
device consists of four master/sliave flip-flops which are
internally connected to provide a divide-by-two section and a
divide-by-five (LS90), divide-by-six (LS92), or divide-by-eight
(LS93) section. Each section has a separate clock input which
initiates state changes of the counter on the HIGH-to-LOW
clock transition. State changes of the Q outputs do not occur
simultaneously because of internal ripple delays. Therefore,
decoded output signals are subject to decoding spikes and
should not be used for clocks or strobes. The Qg output of
each device is designed and specified to drive the rated
fan-out plus the CP1 input of the device.

A gated AND asynchronous Master Reset (MR1 ¢« MR2) is
provided on all counters which overrides and clocks and
resets (clears) all the flip-flops. A gated AND asynchronous
Master Set (MSq « MS2) is provided on the LSS0 which
overrides the clocks and the MR inputs and sets the outputs to
nine (HLLH).

Since the output from the divide-by-two section is not
interally connected to the succeeding stages, the devices
may be operated in various counting modes.

LS90

A. BCD Decade (8421) Counter— The CP1 input must be ex-
ternally connected to the Qg output. The CPg input receives
the incoming count and a BCD count sequence is pro-

C. Divide-By-Two and Divide-By-Five Counter — No external
interconnections are required. The firstflip-flopisusedas a
binary element for the divide-by-two function (C_Po as the
inputand Qg as the output). The CP1 input is used to obtain

binary divide-by-five operation at the Q3 output.

LS92

A. Modulo 12, Divide-By-Twelve Counter — The @1_input
mustbe externally connected to the Qg output. The CPg in-
put receives the incoming count and Q3 produces a sym-
metrical divide-by-twelve square wave output.

. Divide-By-Two and Divide-By-Six Counter —No external
interconnections are required. The firstflip-flopisusedas a
binary element for the divide-by-two function. The CP1 in-
put is used to obtain divide-by-three operation at the Q1
and Q2 outputs and divide-by-six operation at the Q3 out-
put.

LS93

A. 4-Bit Ripple Counter — The output Qg must be externally
connected to input CP 1. The input count pulses are applied
to input CPg. Simultaneous divisions of 2, 4, 8, and 16 are
performed at the Qg, Q1, Q2, and Q3 outputs as shown in
the truth table.

auess B. 3-Bit Ripple Counter— The input count pulses are applied
) toinput CP1. Simultaneous frequency divisions of 2, 4, and
B. Symmetrical Bi-quinary Divide-By-Ten Counter — The Qg3 8are available atthe Q1, Q2, and Q3 outputs. Independent
output must be externally connected to the CPg input. The use of the first flip-flop is available if the reset function coin-
input countis then applied to the CP 1 input and a divide-by- cides with reset of the 3-bit ripple-through counter.
ten square wave is obtained at output Qq.
LSS0 LS92 AND LS93
MODE SELECTION MODE SELECTION
RESET/SET INPUTS OUTPUTS If:l%?ﬁ_‘; OUTPUTS
MR1 | MR2 | MS1q | MS2 Qy Q1 Q2 Q3
H|H|L|X L L L L MR |MR21| Q9 1 @2 @3
H H X L L L L L H H L L L L
X X H H H L L H L H Count
L X L X Count H L Count
X L X L Count L L Count
L X X L Count
H = HIGH Voitage Level
X L L X Count L = LOW Voltage Level
H = HIGH Volitage Level X = Don't Care
L = LOW Voltage Level
X = Don't Care
LS90 LsS92 LS93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE
OUTPUT OuUTPUT OuUTPUT
COUNT COUNT COUNT
Qy Q1 Q2 Q3 Qp Q1 Q2 Q3 Qg Q1 Q2 Q3
0 L L L L 0 L L L L 0 L L L L
1 H L L L 1 H L L L 1 H L L L
2 L H L L 2 L H L L 2 L H L L
3 H H L L 3 H H L L 3 H H L L
4 L L H L 4 L L H L 4 L L H L
5 H L H L 5 H L H L 5 H L H L
6 L H H L 6 L L L H 6 L H H L
7 H H H L 7 H L L H 7 H H H L
8 L L L H 8 L H L H 8 L L L H
9 H L L H 9 H H L H 9 H L L H
: . 10 L L H H 10 L H L H
_glg:’:rior%)lggu;o?gtls connected to Input 11 H L H H 1 H H L H
NOTE: Output Qg is connected to Input 12 L L H H
CP1. 13 H L H H
14 L H H H
15 H H H H
NOTE: Output Qq is connected to Input
CP1.

14
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4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

The SN54/74LS194A is a High Speed 4-Bit Bidirectional Universal Shift
Register. As a high speed multifunctional sequential building block, itis useful
in a wide variety of applications. It may be used in serial-serial, shift left, shift
right, serial-parallel, parallel-serial, and parallel-parallel data register trans-
fers. The LS194A is similar in operation to the LS195A Universal Shift
Register, with added features of shift left without external connections and
hold (do nothing) modes of operation. It utilizes the Schottky diode clamped
process to achieve high speeds and is fully compatible with all Motorola TTL
families.

Typical Shift Frequency of 36 MHz

Asynchronous Master Reset

Hold (Do Nothing) Mode

Fully Synchronous Serial or Parallel Data Transfers

Input Clamp Diodes Limit High Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Ve Q Q Q@ Q3 CP S So

[1e] [1s] [1e] [ts] [r2] [s] [oo] [s]

L [of Lol Lef [s] Lef [ Le]

MR Dgp Pp Py P P3 DgL GND

SN54/74LS194A

4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

LOW POWER SCHOTTKY

, J SUFFIX

CERAMIC
CASE 620-09

—
77

L /7

16
1

oI\ SUFFIX
h PLASTIC
o CASE 648-08
1

/ D SUFFIX
N SoIC
1

CASE 751B-03

ORDERING INFORMATION

SN54LSXXXJ  Ceramic
SN74LSXXXN  Plastic
SN74LSXXXD SOIC

PIN NAMES LOADING (Note a)
HIGH LOW
Sp. S Mode Control Inputs 05UL. 0.25ULL.
Po-P3 Parallel Data Inputs 05UL. 0.25UL.
Dsr Serial (Shift Right) Data Input 0.5UL. 0.25ULL.
DsL Serial (Shift Left) Data Input 05UL. 0.25ULL.
CcP. Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25UL.
MR Master Reset (Active LOW) Input 05UL. 0.25ULL.
Qp-Q3 Parallel Outputs (Note b) 10UL 5(25)UL.
NOTES:

a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Military (S4) and S U.L. for Commercial (74)
Temperature Ranges.




SN54/74LS194A

LOGIC DIAGRAM

P2 P3

S1—Dc
o2

Loy ta s

®

DsL

Dsr

Ve =PIN 16
GND=PIN8
(O = PINNUMBERS

®

Qo

FUNCTIONAL DESCRIPTION

The Logic Diagram and Truth Table indicate the functional
characteristics of the LS194A 4-Bit Bidirectional Shift Regis-
ter. The LS194A is similarin operation to the Motorola LS195A
Universal Shift Register when used in serial or parallel data
register transfers. Some of the common features of the two
devices are described below:

All data and mode control inputs are edge-triggered,
responding only to the LOW to HIGH transition of the Clock
(CP). The only timing restriction, therefore, is that the mode
control and selected data inputs must be stable one set-up
time prior to the positive transition of the clock pulse.

The register is fully synchronous, with all operations taking
place in less than 15 ns (typical) making the device especially
useful forimplementing very high speed CPUs, or the memory
buffer registers.

The four parallel data inputs (Pg, P1, P2, P3) are D-type
inputs. When both Sg and S1 are HIGH, the data appearing on
Po.P1,P2,and P3inputs is transferred tothe Qp, Q1, Q2, and

® ®

®

Qq Q2 Q3

Q3 outputs respectively following the next LOW to HIGH
transition of the clock. _

The asynchronous Master Reset (MR), when LOW, over-
rides all other input conditions and forces the Q outputs LOW.

Speciallogic features of the LS194A design which increase
the range of application are described below:

Two mode control inputs (Sp, S1) determine the synchro-
nous operation of the device. As shown in the Mode Selection
Table, data can be entered and shifted from left to right (shift
right,Qp Qq,etc.)orrighttoleft (shiftleft, Q3 Qp, etc.),or
parallel data can be entered loading all four bits of the register
simultaneously. When both Sg and S1,are LOW, the existing
data is retained in a “do nothing” mode without restricting the
HIGH to LOW clock transition.

D-type serial data inputs (DgR, Dg| ) are provided on both
the firstand last stages to allow multistage shift right or shift left
data transfers without interfering with parallel load operation.

MODE SELECT — TRUTH TABLE

OPERATING MODE INPUTS OUTPUTS
MR | S1 | So | DsR | DsL | Pn | Qo | Q1 | Q2 Q3
Reset L X X X X X L L L L
Hold H | I X X X q0 q1 q2 q3
Shift Left H h | X | X q1 q2 q3 L
H h I X h X q1 q2 q3 H
Shift Right H | h | X X L q0 q1 q2
H | h h X X H q0 a1 q2
Parallel Load H h h X X Pn Po Pq P2 P3

L = LOW Voltage Level
H = HIGH Voitage Level
X = Don't Care

| = LOW voltage level one set-up time prior to the LOW to HIGH clock transition
h = HIGH voltage level one set-up time prior to the LOW to HIGH clock transition
Pn (Gn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW to HIGH clock transition.

Y
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//Verilog model of Full Adder Fig 2

module
output
input
wire
XOr
and
and
XOr
or

endmodule

fulladder_1bit (SUM, Cout, A, B, Cin); /9,5 5 losg,g S 9oL ,S3L jloe 5,20

SUM, Cout; //uuzg,> i yas

A, B, Ciny// ysg,g iy yas

W1, W2, W35 // (heoww) Sloo VL] iy ya5
GIA (wl,A,B);
G2A (w2 ,A,B);

G2B (w3, wl, Cin);

GIB (SUM, wl , Cin );

G3A (Cout, w2 ,w3);

aliy )0 6,80 g 0gd (o0 485 ol 0 muogd (lgie @ oeal 9,8 /L aS Jol Al YU Sy sl p o

b oo dail # Ly g0 [ L gl Ao i sy lodle Dy 0.0l

J.\iw.’ ‘) J9)Le 2\.,.)., as o)‘gw 9o L)"‘ O Jajb . A;La < 45l endmodule 3)‘9 .x,.lf L’ QT 6Ler.>‘ 9 &).w
S 03,31 Jloe (sl pb G module aslS 5l am . el (V) IS0 o oS mhaw diiog ol )0 das
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//Verilog model of Full Adder Fig 2

'timescale Ins/100ps
module fulladder (SUM , Cout, A , B, Cin);
output SUM , Cout;
input A, B, Cin;
wire wl , w2, w3;
XOr #(35)GIA (w1l ,A,B);
and #(30) G2ZA (w2 ,A,B);
and #(30) G2B (w3, wl , Cin);
XOr #(35) GIB (SUM, wl , Cin);
or #(20) G3A ( Cout , w2 , w3 );
endmodule

) b sley axly 5 &l oo Jgoe oDl 5l L3 a5 cal JLLalS slocal, K, 'timescale 1ns/100ps dlo>
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//Verilog model of 4bit Full Adder Fig3
fulladder4bit ( SUM , Cout, A , B, Cin);
[3:0] SUM;
Cout;
[3:0] A, B;
Cin;
cl,c2,c3;
fulladder circuit FAO (SUM
fulladder circuit FA1 (SUM
fulladder circuit FA2 (SUM
fulladder circuit FA3 (SUM

0],cl,A[0], B[0], Cin);
1], ¢2, A[1],B[1], cl);
2],¢3,A[2], B[2],¢c2);
3], Cout, A[3], B[3],¢3);
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module and gate(out,a,b);

output out;

input a,b;

assign out=a&b;
endmodule
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modulcand gate( out,a,b);

output out;

input a,b;

wire out=a&b;
endmodule
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mux4tol(out, 10, il ,i2, 13, sl , s0);
out;
10,11,i2,13,s1,s0;
out=sl ?(s0?i3:12): (s0? il :10)

4oy 5T (b yd & jles ey
condition ? true expression : false expression
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fulladder4bit ( SUM , Cout, A , B, Cin);
[3:0] SUM;
Cout;
[3:0] A, B;
Cin;
{ Cout, SUM } = A + B + Cin;
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complbit (Gt, Eq,Lt,a,b)
Gt, Eq, Lt;
a,b;
Gt=a&~b;
Lt=~a&b;
Eq=(~a & ~b)|(a&b);

input output
A B | Gt | Eq| Lt

—_— =] O ©

0 0 1 0
1 0 0 1
0 1 0 0
1 0 1 0
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module complbit (output Gt, Eq, Lt,
input a,b);
assign Gt=(a>b),
Lt=(a<b),
Eq=(a == b);
endmodule
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module decoder2to4 (input [1:0] in, output [3:0]out, input enable );
assign out=enable ? (1 <<in):4'hO ;
endmodule

Silail 4y V sae oS cal ol 3l Bl Al pme el oald oolain) << Co s e 5l e ol o

Dgd 00d Cld o Comw Ay 1N ko
S5, ol olael ioled 4SS
il 305 g by ol o slael iales S sl
<Size>' <Radix><Value> > <ojlaP> ' <lo>< laae>

el 00l S 49 40 ol slael ioles g, 5l Ages di 3 Jeoz jo 0 Jle

Jloswss & ¥Y: 03lail S8 900 | 00000000000000000000000000001111 15

Sl sl o oo ¥ rojlasl S3L 1111 4bl111
5o slie 0 o ot ojlal 3L 00001111 8hof
5o slie 10 o 003l wjlail S 0001 1111 1111 1010 16h1FFA
Jlosd glice j0 o o zojlail ,S3 L 00001111 8'd15
YU (il S e o3l S5 L 8hzz
eiaals e Cop ot ojlasl S0 8hxx

S Lzl g g 0018 5l g, 5l ool L 1, BCD &y (6l Jowe &0l 51 2 W=¢ (iyle)l
VL IR KW ¥ P P P P TR,

2 0300

AR




)08) s)lw Jss

o flee (SoSx Joo (pl oS (o0 6,8, o |y Slles cs"l-.’.)ﬁiﬂ g jo Jlezws lojlae oy
Ol ST (Bome 1 58 e all jeemme Sl gt s (oo ] o L3, 5l o e rogi 5 b ) e
G oS 5 sl e o eolatll BB Jg oo 0 )l i 5 sle o oy jo el o
WS o056 et Lz g )3 wias Bl ol olaug, SO U s el slas ) S e (6,08, Jow
B sl JS Sl G ol JLis ap (s 5905 (o0 £95 always 8315 adS L Joe (ol po sl aiogs
a5, S5 Silee 5l any 50,5 L2l s ey 4z Lo o135 45 435 o s olas, LS Sl 0,5
L aS ail oo S g4 jlalways Sl 0 29,5 . 0,5 o )8 (suig, Clul b b o155 51 oalasds slaws
¢ 09l B anass Llg oo palie A5 WIT £45 5l e BNy i 95 (pl L 005 o iy i TEE 55l9ulS
ool den 09l LSS always Sl aix 5l Wilg co Josle SO L aiS oo b o 20 arads U, i lade
igd (oo 2l Gloyen &9 S
BCD @ 5yl Jave 2| JUs

module bin2bed (input  [3:0] a, output  [3:0] digitl , output digit2 );

reg  digit2 , [3:0]digitl;

t=)

always @ (a)
i (a>4'b1001 )
{digit2,digitl } = a+4b0110;
else
{digit2,digitl } = a +4b0000;

endmodule
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@(clock) q=a;//ogs ozl jgiws SIS JUKiws j0 s 2
@(posedge clock) q = a; // 558 oo 1,2 jgiws SIS 0aig, YL & (o

@(negedge clock) g =a; // 35s oo |2 jgiwd odigy ol &J o
Q = @(posedge clock) a ; //
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decode2to4( in , out, enable );
[1:0] in ;
enable;
[3:0] out ;
[3:0] out ;
@(enable , in)

out=0;
(‘enable)
(in)
2'b00 : out = 4'b0001;
2'b01 : out = 4'b0010;
2'b10 : out = 4'v0100;
2'b11 : out=4'51000;
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addsub ( [3:0] a,b,
sel ,
[3:0] out);

@(a,b,sel)
(sel==1b0)
out=a-+b;

out=a-—b;
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d ff( d, clk, reset, q);
@ ( clk )
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d ff( d, clk, reset, q);
@ ( clk , reset )
(reset)
q = 1b0;
q=d;
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module bincounter (inputclk , reset , outputreg [3:0]q) ;

always @ (posedgeclk , posedge reset)

it (reset)

q =4'h0;
else

q=q+l;

endmodule
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module shiftreg ( inputelk, sin, outputsout );
reg [3:0]temp ; R AR D
always @(posedgeclk ) clk—pas | @ | @t | 0 —> sou
. Sin—>
begin

temp <= temp >>1; Vs

temp[3] <=sin;
end
assign sout = temp[0]
endmodule
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begin
a=b+c; \if b=3 and c=2 and a(t-1)=1 => a=5
d=a; \\ =>d=5
end
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begin
a<=b+c; \\if b=3 and ¢=2 and a(t-1)=1=> a=5
d<=a; \\ =>d=1
end
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| Intermet Praotocol [TCPAR)

Address Type: Azsigned by DHCP

IP Addrezs: 172318525

Subret Magk: 255,255 248.0

D efault G atewa 172.31.801
Repair

Network Connection Details

Metwork, Connection Details:

Property Walue
Physical Address | 00-40-05-43BACE |
IP Address TIZTE T
Subnet Mazk 28R 250 255.0
Diefault Gateway
DMS Server
WMS Server

Cloze
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All Control Panel ltems

- 1 @ r Control Panel » All Control Panel ltems »

Eile Edit View Tools Help

Adjust your computer’s settings

Flash Player (32-bit)

HomeGroup

Internet Options

Language

Mouse

Personalization

Programs and Features

RemoteApp and Desktop
Connections

Storage Spaces

l Folder Options

& Indexing Options

£ | Java (32-bit)

[ & »

m Location Settings =

tll Network and Sharing

il

“JI Center

» Metwork and Sharing Center
I”“’" Phone and N Check network status, change

network settings and set preferences

for sharing files and printers.

w & Search Control Panel o

View by: Largeicons *

Fonts

Intel(R) Graphics and
Media

Keyboard

Mail

Motification Area lcons

r Options

ﬁ Recovery E_’
@ Sound @
m Synaptics TouchPad V7.5 @

Region

Speech Recognition

Sync Center




Metwork and Sharing Center

@) = 4 =& » Control Panel » All Control Panel ltems » Metwork and Sharing Center v & Search Control Panel

File Edit Niew Tools Help

Control Panel Home

Change adapter settings

Change advanced sharing
settings

See also
HormeGroup
Internet Options
Windows Firewall

Windows Mobile Device Center

View your basic network information and set up connections

Wiew your active networks

Wireless_science Access type: Mo Internet access
Public network Connections: |l Ethernet
Wireless2_arshadi Access type:

Public network Connections: QI Wi-Fi (Wireless2_arshadi)

Access type: Mo network access
Unidentified network Connections: [;-';] VMware Metwork Adapter
. YiMnet1
Public network B VMware Network Adapter
YMnetd

Change your networking settings

‘E, Set up a new connection or network

Set up a broadband, dial-up, or VPM connection; or set up a router or access point.

Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.




General |

Connection
IPv4 Connectivity: Internet
IPve Connectivity: Mo Internet access
Media State: Enabled
Duration: 01:15:12
Speed: 10.0 Mbps

Activity
-
Sent —— w ——  Received
T
Bytes: 10,107,215 | 37,020,480
| Eeroperties | | @jpsable || Dagnose |

S
Network Connection _D'Etai- =)

Metwork Connection Details:

Property Value
Connection-specific OM...

Description i roller
Physical Address H0-E5-45-31-F0-29
DHCP Enabled

IPvd Address 172.16.30.31
IPv4 Subnet Mask 2552552520
IPvd Default Gateway 172.16.30.1
IPv4 DS Servers 172.16.2.30

172.16.2.31
[Pvd WINS Server

MetBIOS over Tepip En...  Yes

Linkdocal [PvE Address fedl::54al: 3907 .c4f1.e5967%11
|PvE Default Gateway

IPwk DMS Server
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