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module full_adder (S, C, A, B, Cin);

output S, C;

input A, B, Cin;

assign S= A~ B~ Cin;

assign C=(A & B) | (A &Cin) | (B & Cin);
endmodule
Full G YL S8 el sl b o> 09 SzsS g S5 Verilog oL aS! Jol g 43S0 s g
S A S Ojge a4 ahie glalae plod aS0] S 05l oo gl O yge 4 > den Verilog s .ol Adder
I, module b asz (ol ol YU aol 50 )0 pusl SO dz cpl 010 (29,5 Wiz g (695,9 Wiz AT Wigd oo 485 LS
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sy 50 033150 9975 4

Cin B A ol X0r b el 3l S (29,5 £ S=AMBACIN aS ooy aisS gl assign giws o

gand Jos by & cudle ol oo i (sl (29,5 B @B, ZBlg o a5 Cin laae pgo assign giws o
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module full_adder (S, C, A, B, Cin);
output S, C;
input A, B, Cin;
assign {C, S} = A+ B +Cin;
endmodule

Cin 4B A gax Jol> b Ceul ol i 99 30 5 ol 4 {C,S} oS 5 a5 ol i Loitons aslipy 0 o
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Lol yo &S 5,8, s5leae L Behavioral Modeling sgo § oS oo oo Lowitins Wilwso Iy Jlae a5 glacs
O B el 3 laceS az oSl 090 50 pgo g, 4o 4T Cewl S 4 3V oS o0 Citrog | e 0 )Sles plosjle
KT Synthesizer G cawal 5 (i el 5l ,|35 oo Synthesizer sage 4 1) o1 5 ouijoos (B3, 9 slzul o ,Shase
5| Verilog (Gate Level o Behavioral ,; ogde .(Cow! ,¥s 152500 515y 5 51,5 Ygane boasl ;s ol o) D o
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module two_bit_adder (S, A, B);
output [2:0] S;
input [1:0] A, B;
wire C_b;
full_adder 10 ( S[0], C_b, A[0], B[0], 1’b0);
full_adder 11 ( S[1], S[2], A[1], B[1], C_b);
endmodule
(el oo axigs (olasl p YU o a5 full_adder) 5o Josle <G L oo two_bit_adder Jgsle J&1s j0 348 Jlow jo
I, ao> Jol> B[0] 5 A[0]) oS oo il ,0 LB 9 A ca 55 sy 5l Js! slocan Js! Full adder coul oass ssliul
Full adder &, C_b pb & coumw aliwg a1 1) 09290 JELl Can g 05,00 ] S 9,5 &g Jol <o a5 S[0] (9,0

20,5 Jaw Structural & jg0 a0 1) Jlae Jlie cpl )0 098 o0 4tz , S[2] jo ol
e

module d_flip_flop (Q, D, clk);
output Q;
input D;
input clk;
reg Q;
always @ (posedge clk)
Q<=D;

endmodule
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module d_flip_flop (Q, D, clk);

output Q;

input D;

input clk;

reg Q;

always @(negedge clk)

Q<=-D;

endmodule
aJ) negedge ;I (ouis,YL aJ) posedge sl> « 3191 DS B8 del 092y a4 oYU aelp a4 Cod &S Sl @
I, D oad NOL e 45 pggie ol 4 ol o0 a3LSI D (gola "~" oy NOL Ceodle S5 Lol . 0uS o ooliiul (09,0l
oS lowig b ad ;o ;5 aS 03 OO Gl (sl o TBSEE (635,5 Su rinls o0 35S 28 V> 5 S valgs 2L

(uj)s.....u Q)}o EY reset) 05....4 JM La ).a‘)a u)b u-a-lﬁ ‘_;‘>5).‘> PRVl U‘ )‘..\M
Ui

module d_flip_flop (Q, D, clk, reset);
output Q;
input D;
input clk;
input reset;
reg Q;
always @ (posedge clk)
if (reset)
Q<=0;

else

endmodule
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always @(posedge clk or posedge reset)

if (reset)
Q<=0;
else
Q<=D;

g o Ly>lalways Sgly 5l oS wls (g9, a5 plas’ ja reset oaig,Yb ad ;2 L g celw 0nig VU ad ;2 ;0 o lgen
3950 Q 59, D jlade &jg0 (nl 18 3 9 jho (29,5 )3 il YL reset S

module four_bit_mux (mux_out, mux_in, mux_control, clk);

output mux_out;

input [3:0] mux_in;

input [1:0] mux_control;

input clk;

reg mux_out;

wire mux_out_w;

assign mux_out_w = (mux_control == 2’b00) ? mux_in[0]:

(mux_control == 2°b01) ? mux_in[1]:

(mux_control == 2’b10) ? mux_in[2]:

mux_in[3];

always @(posedge clk)

mux_out <= mux_out_w;

endmodule

SIS oy e oo (LS ) 0l S8 (6955 S s 7t S 9y T aS Sl (e SH YL sl o
G o SO, (Bie Can SOl i plaST e g wiloads (ay pai ool Jlasl (BUS) o &jge 4 s0g,9 g ol

Iy $29,laie a5 assign jeiws G 3l oolawl L MUX Slas 055 .Cowl MUX o 29,5 45 00l iy y23 MUX_OUL W gl

.M\)Go J..iw.t ‘) Mla); ).’a...u A )5.'2.....0 u.a‘ ol 00 °°L.?'.f. s..\.b\)‘so ‘Bl?u‘ (5’9)....4 )9.’9 L
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MUX o 9,5 always Sely G 5l oolatwl b coles ;0 0,00 8425 C (camgianlip (4L 50 a5 cewl s 1 b ollae
ool @SSIgN w5l eolatul b aS e 5l cadu o] a8ly 10 .05 oo 1,8 MUX_OUL &5y (55, el 0ig YL sload L

o5 o S b Jolae g e 00ls lada b register 4 ol jo a5 iy o] g Cesl oS5 jloe SO L Jolee gl o
ol cpl Verilog jo .o ks jugmme slaigley cwsgidal p laily 4y L VErilog oo gasl p a5 0505 80 Wb .ol

wil (o ooly) o Ll b 50 sl Oygo 45 g 02 bl p S sladas plod a5 5,10 042
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module four_bit_mux (mux_out, mux_in, mux_control, clk);
output mux_out;
input [3:0] mux_in;
input [1:0] mux_control;
input clk;
reg mux_out;
always @(posedge clk)
case ( mux_control )
2’b00: mux_out <= mux_in[0];
2’b01: mux_out <= mux_in[1];
2’b10: mux_out <= mux_in[2];
2’b11: mux_out <= mux_in[3];
default: mux_out <= mux_out;
endcase
endmodule
Solade o gl g S o S 1) mux_control sog,5 Camdg odig Y ad 1o 5 Case jsiws l eolawl b YL asly

$99,9 50 CASE jaiwd ;o odls SO jlade ez 3l plaS e ST.0 105 o 29,5 69, |y el (539,5 MuX_control

>l default zso ,o eods aiig oS gyl (ol YU Lwilassl 2°bzZ L ol mux_control sy aisls mux_control
2,5 dalgss s o] Jlade 90,5 dalgs Lads 1) 0g5 (L3 jlake MUX_OU aSu] s .o salgs
ke
module ram_interface (address_out, data, rnw, reset, clk);

output [15:0] address_out;

inout [15:0] data;
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output rnw;
input reset, clk;
reg [15:0] address_out;
reg rnw;
reg [15:0] access_address;
reg read_write_turn;
reg [15:0] data_in_register;
assign data = (! rnw) ? 0: 16’bz;
always @ (posedge clk)
if (reset) begin

address_out <= 0;

rnw<=1;
end
else begin
if (rnw ) begin
data_in_register <= data;
access_address <= access_address + 1;
end
if (data_in_register == 16’hff0f )
rw <= ~ rw;
if (1 rnw)
rmnw <=~ rnw;
end
endmodule
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module d_flipflop_2clks(clk1, clk2, d, q);
input clkl, clk2, d;
output q;
reg g;
always @(posedge clk1 or posedge clk2)
begin
gq<=d;
end
endmodule
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ROUE, s wew BATCH CHD © setPreference -pref svilzeTiwe:FALSE
# wuw BATCH CHD - sotiode -bs

_‘| GUI -—— Boundary—Scan Mode selected
Broces: 01 -—— Auto connect to cable. ..
i Y <4 waw BATCH CHMD - setCable -port sute
= dutobetecting cable. Please wail.
5 CE_PROGRESS_START - Starting Opevation.

Connecting to cable (USE Port)
Cable connection failed. e

Connecting b the selected cable... Canhguraton Mode  Boundary-Scan [ [ |
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Boundary-Scan | Slave Serial | SelectMaP | Deskiap Configuration |

d:ixtling._¥_1inasriest1iMest] ipf [Configuration Made] - iMPACT

aE STE R

TOIO
et Devics I
Processes hor Source. “Test]” Get Device SgnatureLsercode
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- G o
@ el DD
w
| Gena =
" ﬂ’ Place & Tdentifying chain contents . "1': : Hanufacturer's ID =Xilinw xc2?=150, Versiioa
G' G:ﬁ:fmplw INFO:iMPACT 1777 —
B P Resding Do<Eilipx 7. 1l spartan2-dateswslslS0 bed
oo IREG:iHPACT 501 - '1°: fdded Device =cisl50 successfully.
s Generate P
Corligue D
e done.
« ;;.l;gnt.mg Chﬂéﬁ Lidared full
= undary-scan chain validated successfully.
.tﬁmh'bwl PROGRESS_EFD - End Operation.
Elapsed tiwe = 1 sec.
x| Derice £l selected A
i | Device #l s=lscted o
L >
For Help, press F1 [erfigurstion Mods Boundary-Seen [Paral [0 ki E.z

I, Program a.,;%

5 o55as S caul, FPGA (55, 5580 48,5 Ll o Loy FPGA L5 Las bit L cll> ol 4o

55 aalss Lo 5ol S50 BS 3y IFPOA (51 sy 4 9,5 38l e S5

Souwrces in Pioject:

Tes e
= 0 sede50-Gpa2ld
=) Toatd [Test! sch]
[ Test_t [Tess_1
| Test Tk

S Mol

I Snapsted |

-l-d
| I

Cubpot Dabug . Helo

|DIE ;R!F@lﬂ* OB Z2 08 S
Boundary-Scan ]SIWE Scﬂal| Se]e:ﬂdﬁPI Desktop Configuration |

Operation Status

mN 00
LU

TOI Exaculing command. .
Processes for Source: “Test1™ e L] -
Ew M ket bit
i} Em=1 T ~
1 M ‘1" Leading file '
=

Geng
i Flace B Ao

done .
A MARRING: dMPACT: 2257 - Startup Clock hes been changsd to

L fie a8t e oo chang 'Jiagllk' in the bitst
(= G S ul L origing itstrean [ile remalns wnchang
o ol o ihEacT 501 - '1': hdded Davics wc2siS0 sucossstully.
Comarsts P — - ——
Coediguie 0
Levica #1 sal.ect.ad
s wad BRTCH CHD : Prograw -p 1 -v
FROGRESS_START - Starting Cperation
Validating chain.

z Started process Bclunﬂar},r\—:x:em chain validated sucoessfully. ~
1 'l':FProgramning  device. .. -
L WARHTHG: Bitgen: ¢ | >

==t to "Ho"
unless the PeFor Help, press FL Canfiguraton Mode  Boundary-Scan Paralel 11T L i
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FAIRCHILD
SEMICONDUCTOR M

MM74HCO00
Quad 2-Input NAND Gate

General Description

The MM74HCO00 NAND gates ulilize advanced silicon-gate
CMOS technology to achieve operaling speeds similar lo
LS-TTL gates with the low power consumplion of standard
CMOS integrated circuits. All gates have buffered outpuls.
All devices have high noise immunity and the ability lo
drive 10 LS-TTL loads. The 74HC logic family is funclion-

September 1983
Revised January 2005

Features

B Typical propagation delay: 8 ns

B Wide power supply range: 2-6V

W Low quiescent cumrent: 20 pA maximum (74HC Series)
B Low input current: 1 nA maximum

B Fanoul of 10 LS-TTL loads

ally as well as pin-cut compatible with the standard 74LS
logic family. All inputs are prolecled from damage due lo
slalic discharge by intemal diode clamps lo Ve and

ground.
Ordering Code:

Order Number A Package Description

Number e P

MMT7T4HCOOM M14A | 14-Lead Small Oulline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MM7T4HCOOMX_NL M14A  |Pb-Frea 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MMT74HCO00SJ M14D |Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
MM74HCOOMTC MTC14 |14-Lead Thin Shrink Small Oulline Package (1SS0P), JEDEC MO-153, 4 4mm Wide

MM74HCOOMTCX_NL | MTC14 [Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4 4mm

Wide

MM74HCOON N14A [14-Lead Plastic Dua-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

MM74HCOON_NL N14A | Pb-Free 14-Lead Plaslic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Dovicos aiso avaitadia in Tape and Reol. Spacity by apparding the suffix lefter "X to the crdenng code.
Fo-Froe package per JEDEC J-STD-0208.

Connection Diagram Logic Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP A :D D D "
[

'.rr B M YA B3 M Y3
| n_ fn s [:

Nl

Al B1 Y1 A2 Bz Y2 BND
Top View
@ 2005 Fairchild Semiconductar Carporation D5005292 www. fairchildsemi.com
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FAIRCHILD

SEMICONDUCTOR ™

MM74HCO04
Hex Inverter

General Description

Tha MM74HCO04 inverters ulilize advanced silicon-gate
CMOS technology lo achieve operaling speeds similar lo
LS-TTL gatas with ihe low powar consumption of standard
CMOS integrated circuits.

The MM74HCO04 is a trple bufferad inverler. Il has high
noise immunity and the ability to drive 10 LS-TTL loads.
The T4HC logic family is funclionally as well as pin-out
compatible with the slandard 74LS logic family. All inpuls
are protecled from damage due to static discharge by intar-
nal diode clamps lo Vg and ground.

September 1983
Revised January 2005

Features

B Typical propagation delay. 8 ns

M Fan out of 10 LS-TTL loads

B Quiescen! power consumption: 10 pW maximum at
room lemperature

B Low input current: 1 pA maximum

Ordering Code:
Package
Order Number Nu Package Description
MM74HCO4M M14A [14-Lead Small Qulline Integrated Circuil (SOIC), JEDEC MS-012, 0.150" Narrow
MM74HCO4M_NL Pb-Free 14-Lead Small Outiine Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Namow
MM74HCO04SJ M14D |Pb-Free 14-Lead Small Qulline Package (SOP), EIAJ TYPE II, 5.3mm Wide
MM74HCO4MTC MTC14 |14-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HCO4MTC_NL | MTC14 |Pb-Free 14-Lead Thin Shrink Small Oulline Package (TSSOP), JEDEC MO-153, 4.4mm
Wide
MMT74HCO4N N14A |14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74HCO4N_NL N14A |Pb-Free 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Po-Froe packige poi JEDEC J-STD.0208
Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP

veo A8 e Ap ¥s M Y4

!I-l 1 [H In lw ll [l

- |1 |x [s Il ] || l-r

Al wi A2 ¥i Ad ¥3 GND
Top View

Dirvicas atso avalable in Tape and Reel. Specty by appending Ihe suffix kattar “X" 1o the ordenng code.

Logic Diagram

1 of 6 Inverters

Ao—Dcr—-Do—-Do——o

@ 2005 Fairchild Semiconductor Corporation D5005069

www. fairchildsemi.com
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September 1983
FAIRCHILD Revised January 2005

SEMICONDUCTOR ™™

MM74HCO08
Quad 2-Input AND Gate

General Description Features

The MM74HCD8 AND gates ulilize advanced silicon-gate B Typical propagation delay: 7 ns (lpy), 12 ns (fpyy)
CMOS technology to achieve operating speeds similar lo

LS-TTL gaies with the low power consumption of standard T | out F IOLS-TTL loads. _

CMOS integraled circuits, The HCO8 has buffered outputs, B Quiescent power consumplion: 2 pA maximum at room
providing high noise immunity and the ability to drive 10 temperature

LS-TTL loads. The 74HC logic family is functionally as well B Low inpul current: 1 pA maximum

as pin-oul compatible with the slandard 74LS logic family.

Al inputs are prolected from damage due to static dis-

charge by internal diode clamps to Vgg and ground.

Ordering Code:
Crder Numbe Paokage Pack Descripti
ar Number Numiber dacxage cription
MM74HCOBM M14A | 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC M5-012, 0.150" Narrow
MMT4HCOBMX_NL M14A  |Pb-Free 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MM74HC085J M14D [Pb-Free 14-Lead Small Oulline Package (SOP), EIAJ TYPE II, 5.3mm Wide
MM74HCOBMTC MTC14 |14-Lead Thin Shnnk Small Qulline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HCOBMTCX-NL| MTC14 |Pb-Free 14-Lead Thin Shrink Small Qulline Package (TSSOP), JEDEC MO-153, 4.4mm
Wide
MM74HCOBN N14A |14-Lead Plaslic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Speafy by appanding the suffix latler X" to the ordenng code. (Tape and Ree! not avaliable in N14A)
Pb-Frea package per JEDEC J-STD-0208.

Connection Diagram

Vec B4 A4 Y4 B3 A3 Y3
[14 13 ]12 11 |10 e 8

- L

Al B1 Y1 A2 B2 Y2 GND
Top View

© 2005 Fairchild Semiconduclor Corporation DS005297 www. fairchildsemi.com
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DM74ALS10A

Triple 3-Input NAND Gate

General Description

This device contains three independent gates, each of

which performs the logic NAND function.

September 1986

Revised February 2000

Features
B Swilching specifications at 50 pF

B Switching specifications guarantead over full tempera-

ture and V¢ range

B Advanced oxide-isolated, ion-implanted Scholtky TTL

process

B Funclionally and pin for pin compatible with Schottky
and low power Scholtky TTL counterpart
B Improved AC performance over Schottky and low power

Schottky counterparts
Ordering Code:
Order Number | Package Number | Package Description
DM74ALS10AM M14A 14-Lead Small Outline Integrated Circuit (SQIC), JEDEC MS-012, 0,150 Narrow
DM74ALS10AS) M14D 14-Lead Small Qulline Package (SOP), EIAJ TYPE lI, 5.3mm Wide
DM74ALS10AN N14A 14-Lead Plaslic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also avadable in Tape and Reel, Specly by appending the suflix feller *X" lo the erdering code.

Connection Diagram

Vee ©1 Y1 €3 B3 A3 Y3
lu 13 | 12 In 10 | 9 | 8

1 2 3 a |s e |7

Al B1 A2 B2 C2 VY2 GND

Function Table
Y = ABC
Inputs Qutput
A B [3 Y
X X 1 H
X k X H
L X X H
H H H L
H = HIGH Logic Lavel
L = LOW Logic Leve!

X = Either LOW or HIGH Logic Level

@ 2000 Fairchild Semiconductor Corporalion

DS00G180

www.fairchildsemi.com
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SEMICONDUCTOR ™™

MM74HC32
Quad 2-Input OR Gate

General Description

The MM74HC32 OR gates utilize advanced silicon-gale
CMOS technology lo achieve operating speeds similar o
LS-TTL gales with the low power consumption of standard
CMOS integrated circuits. All gates have buffered outputs
providing high ncise immunity and the ability to drive 10
LS-TTL loads. The 74HC logic family is functionally as well
as pin-oul compalible with the slandard 74LS logic family.
All inpuls are protecled from damage due lo stalic dis-
charge by inlernal diode clamps o Vg and ground.

September 1983
Revised January 2005

Features

B Typical propagation delay: 10 ns

B Wide power supply range: 2-6Y

H Low quiescent currant: 20 pA maximum (74HC Series)
B Low input current: 1 pA maximum

H Fanoul of 10 LS-TTL loads

Ordering Code:

Package 4
Order Number il Package Description
MM74HC32M M14A | 14-Lead Small Qutiine Inlegrated Circuil (SQIC), JEDEC MS5-012, 0.150" Namow
MM74HC32MX_NL M14A |Pb-Free 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MM7aHC325J M14D |Pb-Free 14-Lead Small Outiine Package (SOP), EIAJ TYPE I, 5.3mm Wide
MM74HC32ZMTC MTC14 |14-Lead Thin Shrink Small Oulline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Wide

MM74HC3ZMTCX_NL| MTC14 |Pb-Free 14-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153, 4.4mm

MM74HC32N N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

MMT4AHCI2N_NL N14A

Pb-Free 14-Lead Plaslic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Ph-Free packago par JEDEC J-STD-0208.
Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP
vce B4 A4 Ya B3 A3

Y3
]u 13 |12 |11 10 h |n

Dewnces also avaltable in Tape and Roeel. Specly by appending sulfix ietler *X” lo the ordering code.

Logic Diagram
A —DO—L_
)o-bo—bo— Y
8 —Do—f—
Y=A+B
(1 of 4)

® 2005 Fairchild Semiconduclor Corporation  DS005132

www.fairchildsemi.com
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SN5446A, '47A, '48, SN54L.547, 'LS48, 'LS49
SN7446A, "47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS111 - MARCH 1974 - REVISED MARCH 1988

ST T W R T T T R R
‘46A, '47A, 'LS47 48, 'L.S48 ‘LS49
feature feature feature
¢ QOpen-Collector Qutputs ¢ Internal Pull-Ups Eliminate ® Qpen-Collector Qutputs
Drive Indi i
rive Indicators Directly Need for External Resistors e Blanking Input
¢ Lamp-Test Provision ¢ Lamp-Test Provision
¢ Leading/Trailing Zero e Leading/Trailing Zero
Suppression Suppression
SN5448A, SN5447A, SN54L847, SN5448, SNE4LS47, SN54LSAS . . . FK PACKAGE
SNB4LS48 . . . J PACKAGE (TOP VIEW)

SN7446A, SN7447A, w

SN7448 ... N PACKAGE oo
ENT74LS47, SN74L848 ... D OR N PACKAGE OmzZ >
{TOP VIEW)
LT
BI/RBO
NC
RBI
D
9 10111213
<UL oD
= &
SN54LS49 ., .J OR W PACKAGE SNG4LS49 . . . FK PACKAGE
SN74LS49 ... D OR N PACKAGE (TOP VIEW)
{TOP VIEW)
Vee
f
g
a
b
c
d

NC — No internal connection

Copyright & 1988, Texas Instruments Incorporated

P Gl o o Yo e b
testing of ail ﬁnn!ma TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN5446A, '47A, "48, SN54L547, 'LS48, 'LS49
SN7446A, '47A, "48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

SDLS111 — MARCH 1974 — REVISED MARCH 1988

description

The "48A, '47A, end 'LS47 feature active-low outputs designed for driving common-anode LEDs or incandescent
indicators directly. The 48, ‘LS48, and 'LS49 feature active-high outputs for driving lamp buffers or common-cathode
LEDs. All of the circuits except ‘LS49 have full ripple-blanking input/output controls and a lamp test input. The 'LS48
circuit incorporates a direct blanking Input. Segment identification and resultant displays are shown below. Display
patterns for BCD input counts above 9 are unique symbols to authenticate input conditions.

The '46A, ‘47A, '48, 'LS47, and ‘LS48 circuits incorporate automatic leading and/or trailing-edge zero-blanking control
(RBI and 'F'l_ﬁ(’i). Lamp test lfTi of these types may be performed at any time when the B l%l—ﬂﬁgnoda is at a high level.
All types (including the "49 and 'LS49) contain an overriding bianking input (Bi), which can be used to control the
lamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are entirely compatible for use with TTL logic

outputs.

The SN54246/SN74246 and '247 and the SN54LS247/SN74LS247 and ‘LS248 compose the [ and the 9 with
tails and were designed to offer the designer a choice between two indicator fonts.

" & g 1':' :_'ll_‘l_'l e L
|_a_ () g gl el o 1] e ¢
«Ic 0 1 2 a3 4 5 6 7 8 8 10 11 12 13 14 16
% NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

SEGMENT

IDENTIFICATION

‘46A, '47A, L8547 FUNCTION TABLE (T1)

DECIMAL
ok INPUTS 5i/AGo! OUTPUTS s
FUNCTION | LT |RBI| D c B A a b c d o f 9
0 H H L L L L H ON [onN [OnN [OnN | ON | ON | OFF
1 H X L L L 7 H ofF | ON | ON | OFF | OFF | OFF | OFF
2 H X1 L H L H ON | ON |OFF| ON | ON |OFF | ON
3 H X L L H H H on | on | ON | ON | OFF | OFF | ON
4 H X L H L L H OFF | ON | ON | OFF | OFF | ON | ON
5 H X L H g H H on [oFF [ON | On | OFF | Oon | ON
6 H X T H H L H OFF |OFF |ON | ON | ON | ON | ON
7 H X L H H H H ON | ON | ON |OFF [ OFF | OFF | OFF}
8 H X | H L L L H on |[on |on [On | ON | ON | ON
9 H X | H L L H H on | on |On |OFF | OFF | ON | ON
10 H X H L H L H ofFf | OFF |OFF | ON | ON |OFF | ON
1 H| x| H L H H H OFF |OFF | ON | ON | OFF |OFF | ON
12 H| x| #H H L t H OFF | ON |OFF |OFF |OFF | ON | ON
13 H - H L H H oN | oFfF |OFF | ON | OFF | ON | ON
14 H x | H H H L H offF | oFF |OFF | ON | ON | ON | ON
15 H X | H H H H H ofFfF | oFf |OfF | OFF | OFF | OFF | OFF
B X X X X X X L OFF | oOFF |OFF |OFF | OFF [OFF | OFF| 2
R8I H L L i L L L oFF | oFf |OFF | OFF | OFF | OFF | OFF
LT L X X X X X H on [oN Jon |On | ON | ON | ON 4

H = high level, L = low level, X = irrelevant
NOTES: 1. The blanking input {B1) must be open or held a1 & high logic level whan output functions 0 through 15 are desired. The
ripple-blanking input [ABI) must be open or high if blanking of a decimal zero is not desired,
2. When a low logic level is applied directly to the blanking input tﬁi, all segment outputs are off regardless of the level of any
othar input.
3. When ripple-blanking input (RB1) and inputs A, B, C, and D are a1 2 fow level with the lamp test input high, all segmant putpuls
go off and tha ripple-blanking output (RBO) goes to a low lavel (response condition).
4. When the blanking input/ripple blanking output (BI/REO) is open or held high and a low is applied to the lamp-test input, all
segment outpuls are on.

181/RBO is wire AND lonie sorving as blanking input (BT} and/or ripple-blanking cutput (RBO).

{’? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MM74HC74A

General Description

The MM74HCT74A ulilizes advanced silicon-gate CMOS
technology lo achieve operaling speeds similar lo the
equivalent LS-TTL part. Il possesses the high noise immu-
nity and low power consumption of standard CMOS inte-
graled circuils, along with the ability lo drive 10 LS-TTL
loads.

This flip-flop has independent data, preset, clear, and dock
inputs and Q and Q oulputs. The logic level present at the
data inpul is transferred fo the output during the posilive-
going transition of the clock pulse. Presel and clear are
indepandent of the clock and accomplished by a low level
at the appropnate inpul.

Dual D-Type Flip-Flop with Preset and Clear

Seplember 1983
Revised January 2005

The T4HC logic family is functionally and pinout compalible
with the standard 74LS logic family. All inputs are protected
from damage due to static discharge by intemal dicde
clamps to Ve and ground.

Features

B Typical propagation delay: 20 ns

B Wide power supply range: 2-6V

M Low quiescent cumrent: 40 pA maximum (74HC Seres)
M Low inpul current: 1 pA maximum

B Fanout of 10 LS-TTL loads

Ordering Code:
Package
Order Number Pack Description

Nusrd age p
MM74HCTAAM M14A |14-Lead Small Oulline Integrated Circuit (SOIG), JEDEG MS-012, 0. 150" Namrow
MM7AHC 74AMX_NL M14A |Pb-Free 1d-Lead Small Oulline Integrated Circuil (SOIC), JEDEC MS-012, 0.150" Narmow
MM74HC 74AS) M14D |Pb-Free 14-Lead Small Oulline Package (SOP), EIAJ TYPE Il 5.3mm Wide
MM74HC74AMTC MTC14 |14-Lead Thin Shrink Small Ouliine Package (1SSOP), JEDEC MO-153, 4.4mm Wide
MM74HC74AMTCX _NL| MTC14 |Pb-Free 14-Lead Thin Shrink Small Oulline Package (15SOP), JEDEC MO-153, 4.4mm

Wide

MM74HCT4AN N14A | 14-Lead Plasiic Dual-in-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Pb-Freo package per JEDEC J-STD-0208,
Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP
0z

Vee  CLR2 2 Clx2  PA2 oz
14 13 12 il Im le 8
[T}
k6
] 0
PR
1 F] 3 [ B [ I 1
CiRY (1] CLK1 R 0 ] oND

TOP VIEW

Devices also availablo in Tepe and Reel. Speaty by appending the suffoc lettor “X” lo the ordering code.

Truth Table
Inputs Outputs

PR CLR CLK D Q Q

L H X X H L
HoL ¥ % L H

L L X X | H(Note1) H (Note1)
H H t H H L

H H F 4 L H

H H L X Qo Qo

Note: Q0 the level of O before tho indicated Input conditions woro estab-
Wshad.

Note 1: This configuration is nonstable; thal is, it will nol parsist when pre-
sol and clear inputs retum to thowr inactive (HIGH) lovel,

@ 2005 Fairchild Semiconductor Corporation  DS005106

www. fairchildsemi.com
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HD74HC83

Pin Arrangement

A4l 1 | \ 16| B4

53] 2 s Py 1534

A3 3 A3 C4 14|Ca

B3| 4 B3 Co 13| Co

Vee | 5 12|GND
2|6 X2 B1 11 | B1
B2 A1 1
Bz2|7 TR 0fA1
A2| 8 | | 9 | X
(Top view)
Outputs
Inputs When C,=L/When C, =L When C,=H/When C,=H
AJ/A, BB, AJA, B,/B, I PFOM C./C, DI PPN CJC,
L L L L B L I H L !
H L L L H L E L H L
L H L L H I L L H L
H H L L L H L H H L
L L H It L H L H H L
H L H L H H L L L H
L H H = H H L L L H
H- H H It i L H H L. H
L L L H L H I H H &
H L L H H H L L L H
H L H H H L L L H

H H L H L L H H L H
L L H H I L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
H High level
L Low level
X 1 lrrelevant
Note: Input conditions at A,, B,, A,, B, and C, are used to determine outputs ¥, and ¥, and the value of the

internal carry C,.

The value at C,, A,, B,, A, and B, are than used to determine outputs ¥, ¥, and C,



SN5485, SN541.585, SN54585
SN7485, SN74L.585, SN74585
4-BIT MAGNITUDE COMPARATORS

SDLS123 - MARCH 1974 - REVISED MARCH 1988
T o L Iy YO ST Py ST R YT ORI

TYPICAL TYPICAL SN5485, SNG4LSBE, SN54585 . . . J OR W PACKAGE
TYPE POWER DELAY SN7485 : . . N PACKAGE
CISSIPATION {4-BIT WORDS) SN74LS685, SN74S85 . . . D OR N PACKAGE
‘86 276 mW 23 ns (TOP VIEW)
1585 52 mW 24 ns
585 365 mW 11 ns B3 1t Wis[Jvee
a<ginJ2 1spa3s
description A=Bin[J3 1adB2
a>aine  13[daz
These four-bit magnitude comparators perform A>Bout[]5  12[]A1
comparison of straight binary and straight 8CD (8-4-2-1) A=Bout[]6 11[]B1
codes. Thres fully decoded decisions about two 4-bit A<Bout[]7  10[JA0
words (A, B) are made and are extemally available at three chp [ls sl leo

outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater

SN54LS86, SN54S85 . . . FK PACKAGE
length may be compared by connecting comparators in

(TOP VIEW)
cascade. The A > B, A < B, and A = B outputs of a
stage handling less-significant bits are connected to the -3 &
corresponding A > B, A < B, and A = B inputs of the X 2 g :‘;’ 2
next stage handling more-significant bits. The stage =

handling the least-significant bits must have a high-level
voltage applied to the A = B input. The cascading paths A=Bin ] 4 18(}B2
of the ‘85, LS85, and ‘S85 are implemented with only A>Bin 1] 5 170 A2
a two-gate-level delay to reduce overall comparison times NCl]s 16{INC
for long words. An alternate method of cascading which A>Bout [} 7 ISQAT
further reduces the comparison time is shown in the A=Bout |18 e 81

typical application data. 111121
: o o
3 % {i’ @® <
o QO
v
<
NC - No internal connection
FUNCTION TABLE
COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, B3 AZ, B2 A1, B1 AQ, 80 A>B A<B A=8B A>B Ac<SB A=B8B
A3 > B3 X X X X X X H L L
Al < B3 X x X X X X E H L
Al = B3 A2 > B2 X X X X X H L L
AJ = B3 A2 < B2 X X X X X [k H 8
A3 = B2 AZ = B2 A1 > 81 X X X X H L L
A3 = B3 A2 = B2 Al < B X X X X L H L
A2 = B3 A2 = B2 Al =B AD > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 AO < BO X X X L H L
A3 = B3 A2 = B2 Al = B1 AD = BO H E L H L L
A3 = B3 A2 = B2 Al = Bl AOD = BO L H . 3 | H L
AJ = B3 A2 = B2 Al = B1 AOD = BO X X H L L H
A3 = B3 A2 = B2 Al =B AD = BO H H L E [ 5 L
AJ = B3 A2 = B2 Al = B1 AQ = BO L L L H H L
PRODUCTION DATA information ks cusrent as of date. Copyright # 1988, Texas Instruments Incorporated
nmﬁm:owmswugﬁmufmm Q‘
3 nol neces:
g shpaameis i TEXAS
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SEMICONDUCTOR ™

MM74HC86

General Description

The MM74HCBE EXCLUSIVE OR gale utilizes advanced
silicon-gale CMOS technology 1o achieve operating
speads similar lo equivalent LS-TTL gates while maintain-
ing the low power consumplion and high noise immunity
characlenstic of standard CMOS integraled circuils. These
gales are fully buffered and have a fanout of 10 LS-TTL
loads. The T4HC logic family Is funclionally as well as pin
out compatible with the standard 74LS logic family. All
Inputs are protected from damage due lo slalic discharge
by internal diode damps to V¢ and ground.

Quad 2-Input Exclusive OR Gate

Features

September 1983
Revised January 2005

M Typical propagation delay: 9 ns

W Wide operaling voltage range: 2-6V

B Low inpul current: 1 pA maximum

B Low quiescent current: 20 ppA maximum (74 Series)
W Output drive capability: 10 LS-TTL loads

Ordering Code:
OrderNumber | | ohrwe Package Description
Number
MM7AHCEEM MidA | 14-Lead Small Oulline Integrated Circuil (SOIC), JEDEC M5-012, D.150" Narrow
MMT4HCBGMX_NL|  M14A  |Pb-Free 14-Lead Small Outiine Integrated Circuil (SOIC), JEDEC MS-012, 0.150" Narrow
MM74HCBESJ M14D Pb-Frea 14-Lead Small Oulline Package (SOP), EIAJ TYPE II, 5.3mm Wide
MM74HCBEMTC MTC14 | 14-Lead Thin Shank Small Ouine Package (1SSOP), JEDEC MO-153, 4.4mm Wide
"MM74HCB6N N14A  |14-Lead Plaslic Duakin-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74HCRBNX NL |  N14A | Pb-Free 14-Lead Plastic Duakin-Line Package (PDIP), JEDEC MS-001, 0.300° Wide

Fn-Frem package por JEDEC J-STD-0208

Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP
vee B A Va | A3 ¥3

I 14 13 |I.I ] 1 10 Il ]l

ESAE
LullGu

1 2 f 3 4 | ] [ 3 1
Ll L1 Ll Az B2 Yi GND
Top View

Dovices a'so avaitable in Tape and Reel. Spocfy by appending the auffix letter “X" 1o the ordering code

Truth Table
Inputs Outputs
A B B
L L L
L H H
H L H
H H L

Y«AMB=AB+AB

© 2005 Fairchild Semiconductor Corporation DS005305

www. fairchildsemi.com
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SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93
SN7490A, SN7492A, SN7493A, SN74LS90, SN741.S92, SN74L.S93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SDLSB40A - MARCH 1974 ~ REVISED MARCH 1988

‘90A, ‘LS90 . . . Decade Counters
‘92A, LS92 . . . Divide By-Twelve Counters

SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . .. N PACKAGE
SN74LS90 .. .D OR N PACKAGE

‘93A, 1593 . . . 4-Bit Binary Counters {TOP VIEW)

cxs () CKA

RO(1) 2 NC

TYPES e ro(2) O3 an

POWER DISSIPATION

i NC (a Qp
S0A 145 mW Vee O =.

'92A, ‘93A 130 mW 39?1(:1 0 ; o

1590, 1592, 1593 45 mW Ri21 )7 e

description
SNE492A, SN54LS92 . . . J OR W PACKAGE
SN7492A ... N PACKAGE
SN74LS92 . ..D OR N PACKAGE

Each of these manolithic counters contains four
master-slave flip-flops and additional gating to

provide a divide-by-two counter and a three- (TOP VIEW)
stage binary counter for which the count cycle
length is divide-by-five for the "90A and "LS90, ck (1 U 14 cka
divide-by-six for the ‘92A and ‘LS92, and the NC(Jz 13NC
divide-by-eight for the ‘93A and ‘LS93. nc s 1200 Qp
NC (4 1] Qg
All of these counters have a gated zero reset and vee Os 10[] GND
the "90A and 'LS90 also have gated set-to-nine Ro(1) (6 s(] Q¢
inputs for use in BCD nine’s complement Ro(2) (7 s[1Qp

applications.

To use their maximum count length (decade,
divide-by-twelve, or four-bit binary) of these SN7493 . .. N PACKAGE
counters, the CKB input is connected to the Qa SN74LS93 . ..D OR N PACKAGE
output. The input count pulses are applied to (TOP VIEW)

CKA input and the outputs are as described in
the appropriate function table. A symmetrical
divide-by-ten count can be obtained from the
‘90A or 'LS90 counters by connecting the Qp
output to the CKA input and applying the input
count to the CKB input which gives a divide-by-
ten square wave at output QA.

SN5493A, SN54LS93 . . . J OR W PACKAGE

R
PRODUCTION DATA information is currerd as of date. Copyright © 1988, Texas Instruments Incorporated
mm&mgm ncw"mmmg?m' inchud ,
testing of all p.iﬁtltlﬁs. g [ " g TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54L.S93
SN7490A, SN7492A, SN7493A, SN74L.S90, SN741.S92, SN74LS93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SDLS240A - MARCH 1974 — REVISED MARCH 1988
]

‘S0A, ‘LSS0 ‘90A, 'LS90
BCD COUNT SEQUENCE BI-QUINARY (5-2)
(See Note A} (Seo Note B)
COUNT OUTPUT COUNT QUTPUT
ap O¢ Og 0a Qa Op Oc Og
0 t: L L & 0 | T T TR 1
1 t L L H 1 | I O N
2 L L H L 2 L L H L
3 L Lt H H 3 L L H H
4 E M L L 4 L M Lk
S L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
B8 H L L L 8 H L H H
9 H L L H .9 |4 _H L L|
‘92A, 'LS92 ‘S0A, ‘LSS0
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
(See Note C) RESET INPUTS QUTPUT
COINT foeno e Ro1) Rolz) Rei1) Re(2)| Gp Oc Gg Oa
Qp Qc Qg Qa H H L X |t & L L
0 t  E Lt L H H X L L L & L
1 L L L H X X H H H L L H
2 L L H L X L X L COUNT
3 L L H H i X L X COUNT
4 L H L L L X X L COUNT
5 L H L H X E L X COUNT
6 g Lt & &k
i A '93A, 'LS93
g g8 L W & COUNT SEQUENCE
9 H L H H {See Nota Cj
10 H H L L QUTPUT
1M H H L H COUNT 0o Oc Qs QA
0 L L L
1 L & L H
"92A, 'LS92, "93A, 'LS93 2 L L H L
o RESET/COUNT FUNCTION TABLE 5 L L H W
RESET INPUTS QUTPUT 4 L H L L
Rot1)_ Roz) [Op Oc Q8 Qa s L W L H
H H L L L L 6 L H H L
L X COUNT 7 L H H H
| X L COUNT 8 w L L &
NOTES: A. Output Qp is connected to input CKB for BCD count. g g L L H
B. :)c:':::l Qp is connected to Input CKA for bi-quinary 10 H i H L
C. Qutput Qp Iz connected to Input CKB. 1 H L H H
D. H = high level, L = low level, X = irrelevant 12 H H t L
13 H H L H
14 H H H L
15 H H H H

3 Texas
INSTRUMENTS



SN54107, SN54LS107A,
SN74107, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

SDLS036 - DECEMBER 1983 — REVISED MARCH 1988

* Package Options Include Plastic ““Small SN54107, SN54LS107A . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74107 . . . N PACKAGE
and Plastic and Ceramic DIPs SN74LS107A . . . D OR M PACKAGE

¢ Dependable Texas Instruments Quality and
Reliability

(TOP VIEW)

description

The ‘107 contain two independent J-K flip-flopa with
individual J-K, clock, and direct clear inputs. The "107
is a positive pulse-triggered flip-flop. The J-K input data
is loaded into the master while the clock is high and
transferred to the slave and the outputs on the high-to-
low clock transistion. For thess devices the J and K inputs
must be stable while the clock is high.

The 1L.S107A contain two independent negative-sdge-
triggered flip-flops. The J and K inputs must be stable
prior to the high-to-low clock transition for predictable
operation. When the clear is low, it overrides the clock
and data inputs forcing the Q output low and the a
output high.

The SN54107 and the SN54LS107A are characterized
for operation over the full military temperature range of
—-55°2C to 125°C. The SN74107 and the SN74LS107A
are characterized for operation from 0°C to 70°C.

‘107
FUNCTION TABLE
INPUTS OUTPUTS
CLR CLK J k| a @
L X X X L H
H ML L v | o G
e I H L = L
H L S H L H
H U w H | TOGGLE
"LS107A
FUNCTION TABLE
INPUTS OUTPUTS
LR CLK J K (o @
L X X X L H
H : L L | o G
H ' H L H L
H i L H | H
H ‘ H o TOGGLE
H H X x| a Qg

PRODUCTION DATA informaiion is current “:7 : l
mmum. per the terms of Tedas Instruments
o e L ‘b TeEXAS

. INSTRUMENTS

Copyright © 1988, Texas Instruments Incorporated



Philips Semiconductors

Product specification

Fig.1 Pin configuration.

Dual 4-input multiplexer 74HC/HCT153
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,15 1E, 2E output enable inputs (active LOW)
14, 2 Sp, Sy common data select inputs
6,5,4,3 1lpto 115 data inputs from source 1
7 1Y multiplexer output from source 1
8 GND ground (0 V)
9 2Y multiplexer output from source 2
10,11, 12,13 2lpto 2l data inputs from source 2
16 Vee positive supply veoltage
|u
S0
& [0 U 18] Vee :: :::
5 [Z] i8] 28 4« —J1iy b
1y E E 8 31—y
n 21 1—QE
" 153 . 10 —{n
ny [5] 2] 21 )
11 =
11g (5] 1] 2 “___::': 2vf—9
w 7] 10] 21 13 =214
ano [ | E} 2y 16 —0f 26
7203124 sll
2 jzeans

Fig.2 Logic symbol.

[

EEEEF FITE

12931261

Fig.3 |EC logic symbol.

L] 5 4 3 14 |2 10 11 12 13
Tig |10y [z |13 [S0[51 [2'a |21 1212 |213
MULTIPLEXER MULTIPLEXER
ap 2E] 18
1Y g
K] le 22921270

Fig.4 Functional diagram.

December 1990




Philips Semiconductors Product specification

Dual 4-input multiplexer 74HC/HCT153
FUNCTION TABLE
SELECT ' OUTPUT
INPUTS DATA INPUTS ENABLE OUTPUT
(573 S, nly nly nl; nls nE nY
X % X X X X ¥ L
L L L X X X L L
L L H X X X ! H
H L X L X % L L
H L X H 4 X L H
L H X X L X L L
L H X X H X L H
H H X X X L L L
H H % X X H L H
Note

1. H=HIGH voltage level
L = LOW voltage level
X =don't care

1€ lig 113 1y 11 Sg s, 21y 21y 21, 21y 28

12930

Fig.5 Logic diagram.

December 1990




Philips Semiconductors

Product specificalion

Presettable synchronous BCD decade

74HC/HCT190
up/down counter

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION

3,:2.6;7 Qpto Qs flip-flop outputs

4 CE count enable input (active LOW)

5 u/D up/down input

8 GND ground (0 V)

1 PL parallel load input (active LOW)

12 TC terminal count output

13 RC ripple clock output (active LOW)

14 CP clock input (LOW-to-HIGH, edge-triggered)

15; 1, 19,9 Dy to Dy data inputs

16 Ve positive supply voltage
o] YV [@we
% E E =0 11 18 1 19
9, 3] [14] c» [ .
&0 E = & | E“;’1. DO 04 0y DJRC L
o [5] 189 [12] ¢ 4-ofce
0,8 1] PL 14—{cp w5, i chn‘: L!z
0y [7] 12] 02 TR

ano 2] (3]0 32 & 7 gz
1293708
Fig.1 Pin configuration. Fig.2 Logic symbol.

——————————

o

|

o

Fig.3 IEC logic symbol.

December 1990




Philips Semiconductors

Product specification

Presettable synchronous BCD decade

74HC/HCT190
up/down counter
15 |1 0 |8
O [0 |07 |03
nje
= RE |13
u_m COUNTER e |12
CE
14 CF FLIP FLOPS
Qp [0y |07 (O
3108 07 zea0
Fig.4 Functional diagram.
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE — = —
PL u/D CE CcpP D, Q,
parallel load & X 4 X . -
L X X X H H
count up H L | T X count up j
count down H H | T X count down
hold (do nothing) H X H X X no change |
TC AND RC FUNCTION TABLE
[ INPUTS TERMINAL COUNT STATE OUTPUTS
UID CE cP Q Q; Q | a ¢ | R
H H X H X X H L H
L H X H X X H H H
L L [ H X X H 1 niin
L H X L. L B L L H
H H X L L L L H H
H L =i L L L L 1 <
Notes

1. H =HIGH voltage level
L =LOW voltage level

=don't care
= LOW-to-HIGH CP transition

— N -

“LIT = one LOW level pulse

L =TC goes LOW on a LOW-to-HIGH CP transition

December 1990

= LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition



Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary

74HC/HCT191
up/down counter
PIN DESCRIPTION
'PIN NO. SYMBOL NAME AND FUNCTION
3.2.6:7 Qg to Q3 flip-flop outputs
4 CE count enable input (active LOW)
5 u/D up/down input
8 GND ground (0 V)
11 PL parallel load input (active LOW)
12 TC terminal count output
13 RC ripple clock output (active LOW)
14 CP clock input (LOW-to-HIGH, edge triggered)
15,1,10,9 Dgto D3 data inputs
|16 Vee positive supply voltage
| .
04 [I U Vec
a,[Z] [15] 0 1m1s i 110 t]a
a 34/1.2—
. E E ur PL Dp 0y Dy D3 12z [__
TE| 4 E RC 5s—U/0 RC JO—13 15 3
191 =130 ¥
Uio[s [12] e 4-0fce -1 | 2
0, [7] — 14— cp S Qarc — 12 10| ™
9 7
93 E 1__01 82 | l [ _==._:==?
e E 03 3 2 8 7 203713 2CT=0/2CT=156 '—-l';
1,24CT=0 z—
1203710 124CT=15
|
| 1293718
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol
|

December 1990



Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary

74HC/HCT191
up/down counter
15 1 10 |9
Dp |01 |02 |03
11 {PL o
= AC |13
At COUNTER vc|12
4 |CE
Mjce FLIP FLOPS
Qg |ay [a7 [az
3 12 |8 2 7293898 i
[
Fig.4 Functional diagram.
FUNCTION TABLE
INPUTS OUTPUTS '|
OPERATING MODE — = —
PL u/D CE CP Dn Qn '
arallel load L X X X - -
P L X X X H | H
count up H L | i X count up
count down H H | T X count down
hold (do nothing) H X H X X no change
TC AND RC FUNCTION TABLE
INPUTS TERMINAL COUNT STATE OUTPUTS
u/D CE cP Qo Q4 Q; Q3 TC RC
H H X H H H H L H
L H X H H H H H H
L L EF H H H H e —Lh
L H X L. L L L L H
H H X L L I L H H
H L el | L L L T |
Notes

1. H =HIGH voltage level
L = LOW voltage level
| =LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition

X =don't care

T = LOW-to-HIGH CP transition

"L =one LOW level pulse

=L

December 1990

= TC goes LOW on a LOW-to-HIGH CP transition
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CD4001BC/CD4011BC

Oclober
Revised

' Quad 2-Input NOR Buffered B Series Gate *
'Quad 2-Input NAND Buffered B Series Gate

General Description

The CD4001BC and CD4011BC quad gates are monolithic
complementary MOS (CMOS) integrated circuits con-
slructed with N- and P-channel enhancement mode tran-
sistors. They have equal source and sink current
capabilities and conform to standard B series output drive.
The devices also have buffered outputs which improve
lransfer charactenstics by providing very high gain.

| Al inputs are protected against stalic discharge with diodes
to Vpp and Vs,

Features
B Low power TTL:
Fan out of 2 driving 74L compatibility:
W 5V-10V-15V parametric ratings
B Symmetrical output characteristics

B Maximum input leakage 1 pA at 15V
temperature range

1987
March 2002

or 1 driving 74LS

over full

Ordering Code:

Order Number | Package Number Package Description
CD4001BCM M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CDA001BCS) M14D [ 14-Lead Small Outline Package (SOP), EIAJ TYPE 1, 5.3mm Wide
CD4001BCN NT4A | 4-Lead Plastic Dual-in-Line Package (PDIF), JEDEC MS-001, 0.300" Wide
CD4011BCM M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-012, 0,150" Narrow
'CD4011BCN NT4A [ 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
-Eu-:';i'.u:; :ﬁ:-,ﬁ ;-i—i..l.'.hiu -_I'I-III|N.‘ :mni' .Hl..il,'-l.!.';s|JH(.I[;j 't:; ui:;:u_l1<|:|:| '|'rﬁ-.ﬁi’fuﬁ:a_r-?m&mﬁmEm'u; ) S I

Connection Diagrams

Pin Assignments for DIP, SOIC and SOP
CD4001BC

| 13 |12 |1 1o |9 5

Pin Assignments for DIP and SOIC

CD4011BC
Vou

s

LL

Veg

11 12 I

i;(:[;\_—l_

1 |z l: |-|

Top View

Vg

© 2002 Fairchild Semiconductor Corporation DS005939

www fairchildsemi.com
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SEMICONDUCTOR ™

CD4511BC

October 1987
Revised January 2004

BCD-to-7 Segment Latch/Decoder/Driver

General Description

The CD4511BC BCD-to-seven segment latch/decoder/
driver is constructed with complementary MOS (CMOS)
enhancement mode devices and NPN bipolar output driv-
ers in a single monolithic structure. The circuit provides the
functions of a 4-bil storage latch, an 8421 BCD-to-seven
segment decoder, and an output drive capability. Lamp test
(LT). blanking (Bl), and laich enable (LE) inputs are used to
test the display, to turn-off or pulse modulate the brightness
of the display, and to store a BCD code, respectively. It can
be used with seven-segment light emitling diodes (LED),
incandescent, fluorescent, gas discharge, or liquid crystal
readouts either directly or indirectly.

Applications include instrument (e.g.. counter, DVM, etc.)
display driver, computericalculator display driver, cockpit
display driver, and various clock, watch, and timer uses.

Features

W Low logic circuit power dissipation

W High current sourcing outputs {up to 25 mA)

M Latch storage of code

M Blanking input

W Lamp test provision

B Readout blanking on all illegal input combinations
B Lamp intensity modulation capability

B Time share (multiplexing) facility

B Equivalent to Motorola MC14511

Ordering Code:

Order Number  Package Number Package Description
CD451BCWM | M168 16-Lead Small Outline Intergrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
CD4511BCN | N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS5-001, 0.300" Wide

Connection Diagrams

84 U % vgp
e LI
~! e,
'|—q'-1 EI
Y =,
II-“—- Lc
At -,
\fss-!-q -Le
Top View

Segment Identification
L]

.[_,_/..

© 2004 Fairchild Semiconductor Corporation DS005991

www.fairchildsemi.com
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Display

Outputs

9

Inputs

c

LT

N2 FY 156 TE]9

LE | BI

Truth Table

Dont Core
*Depends upon the BCD code applied during the O to 1 trensition of LE,

Display

X

og11isvad

L

www.ialrchildsemi.com
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CD4001BC/CD4011BC

General Description

The CD4001BC and CD4011BC quad gates are monolithic
complementary MOS (CMOS) integrated circuits con-
structed with N- and P-channel enhancement mode tran-
sistors, They have equal source and sink current
capabilities and conform to standard B serles oulpult drive,
The devices also have buffered outputs which improve
transfer characteristics by providing very high gain.

All inputs are protected against static discharge with diodes
to Vpp and Vgs.

Oclober 1987
Revised March 2002

Quad 2-Input NOR Buffered B Series Gate
Quad 2-Input NAND Buffered B Series Gate

Features
W Low power TTL:
Fan out of 2 driving 74L compatibility: or 1 driving 74LS
B 5V-10V-15V parametric ratings
B Symmetrical outpul characteristics
B Maximum inpul leakage 1 pA at 15V over full
temperalure ranqae

Ordering Code:

Order Number Package Number Package Description
CD4001BCM M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC M5-012, 0.150" Narrow
CD4001BCSJ Mi4D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
CDA001BCN " N14A | 14-Lead Plastic DuakIn-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4011BCM M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD401BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.200" Wide

Connection Diagrams

Pin Assignments for DIP, SOIC and SOP
CD4001BC

Yoo

[5s

Devices alo avalobke i Tape and Rool, Spacily by appending the suffix lelter "X ta the ordering code

Pin Assignments for DIP and SOIC

Voo

" "

3 e In o o

1 |2 E

[4 E 5 B
Vs
Top View

CD4011BC
1 12 I | 1 'n

@ 2002 Fairchild Semiconductor Corporation DS005939

www fairchildsemicom
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Spartan-3 FPGA Family

Spartan-3 XCIS50 | KCIS200 | XCI5400 | XCIS1000 | XKCIS1500 | XCIS2000 | XCISH000 | XC3IS5000
Spartan-3L — — — XC351000L | XC3515000 — XC354000L —
Spartan-3 EasyPath — — — — XCE351500 | XCE352000 | XCE354000 | XCEIS5000
System Gates 50K 200K A00K 1000K 1500K 2000K AD00K S000K
Logic Calls 1,728 4320 8,064 17,280 29,952 46,080 62,208 74,830
Block RAM Bits 72K 216K 288K 432K ST6K TI0K 1,728K 1872K
Distributed RAM Bits 12K 30K 56K 120K 208K 320K 432K 520K
DCMs 2 4 4 1 4 1 1 4
Multipliers 4 12 16 pi3 EX A0 23 104
1V0 Standards 24 4 24 1 24 2 24 u
Man: Single Ended 1/0** 124 17 264 301 187 565 712 T8
Package and 1/0 Offerings

XC3550 | XC35200 | XC35400 | XCIS1000 | XC351500 | XCIS2000 | XCISA000 | XC3IS5000
VQT00 1414 mm 63 63
TC144 20 20 mm a7 a7 a7
PO208 28 x 28 mm 124 ] 1
FT256 17 x 17 mm 173 173 173*
F32023 x23 mm ] pril 1
F45623 113 mm 264 EEEM EEEM
FGETE 27 x 27 mm 301 287 480
FG20031 x31 mm 565 633+ 633
FG1156 35 x 35 mm T2 784
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Configuration Mode (1) Mo M1 M2 | Synchronizing Clock
Master Sarial 0 4] 0 CCLK Output
Slave Serial 1 1 1 CCLK Input
Master Parallel 1 1 0 CCLK Output
Slave Parallel 0 1 1 CCLK Input
JTAG 1 0 1 TCK Input
MNetes:

1. The vaoltage levels on the M0, M1, and M2 pins select the configuration mode.

2. The daisy chain iz possible only in the Serial modes when DOUT is used.

3. M0=1:]9& Pin 1 and 2 is cormected
W1=1:]94 Pin 3 and 4 is conmected
I2=1:]94 Pin 5 and 6 15 connected
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FPGA Pin FPGA Pin FPGA Pin

Number Application Number Application Number Application
2 7SEG3-d 68 1016 138 ADC-DO
3 TXO0 71 107 139 ADC-OE
4 RXO0 72 1015 140 usbDO
5 SW1-ain4 74 106 141 usbD3
7 SW1-ain3 76 1014 143 usbRD
9 SW1-ain2 77 105 144 usbD4
10 SW1l-ainl 78 1013 146 usbD5
11 RST* 79 CLKIN 147 7SEG1-g
12 SW2-ain8 80 1012 148 usbD6
13 SW3-ain7 81 103 149 7SEG1-f
15 SW2-ain6 85 1011 150 usbD7
16 SW2-ain5 86 102 152 usbTXE
18 SW3-ainl2 87 1010 154 7SEG1l-a
19 SW3-ainll 90 101 155 7SEG2-g
20 SW3-ainl10 93 109 156 7SEG1-b
21 SW3-ain9 94 D4-aled7 161 7SEG2-a
22 20MHZ 95 usbRXF 162 7SEG2-f
24 R1A0 96 D4-aled8 165 7SEG2-b
26 R1A1 97 D3-alad5 166 7SEG1-c
27 R1A2 100 7SEG1l-e 167 usbPWREN
28 R1A3 101 D3-aled6 168 7SEG2-e
29 R1CSO 102 D2-aled3 169 7SEG2-c
31 R1DO 106 D3-aled4. 171 7SEG2-d
33 R1D1 107 Dl-aledl 172 usbhWR
34 R1D2 108 D1l-aled2 175 7SEG2-DP
35 R1D3 109 104 176 7SEG1-d
36 RIWE 111 usbRSTn 178 7SEG1-DP
37 R1A4 113 usbSIWU 180 7SEG3-a
39 R1A5 114 DAC D2 181 7SEG4-a

40 R1A6 115 DAC D1 182 7SEG4-g
42 R1A7 116 DAC _DO 183 7SEG4-b
43 R1A16 117 DAC-CS 184 7SEG4-f
44 R1A15 119 DAC-RW 185 usbhD2
45 R1A14 120 DAC-D3 187 7SEG4-e
46 R1A13 122 DAC-D4 189 7SEG4-c
48 R10E 123 DAC-D5 190 usbD1
50 R1D7 124 DAC-D6 191 7SEG4-d
51 R1D6 125 DAC-D7 194 7SEG4-DP
57 R1D5 126 ADC-CLK 196 7SEG3-DP
58 R1D4 128 ADC-D7 197 7SEG3-c
61 R1A12 130 ADC-D6 198 7SEG3-b
62 R1A11 131 ADC-D5 199 7SEG3-g
63 R1A10 132 ADC-D4 200 7SEG3-f




64 R1A9 133 ADC-D3 203 7SEG3-e
65 R1A8 135 ADC-D2 204 SW3-ain12
67 108 137 ADC-D1 205 usbXTIN




