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RTL= Resistor Transistor Logic.
DTL = DiodTransistor Logic HTL = High Threshold Logic.
I’L= Integrated Injection Logic. ECL = Emitter Coupled Logic.

TTL = Transistor Transistor Logic. MOS, CMOS
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7403

QUAD 2-INPUT NAND GATE
(Open-Collector Output)

TOP VIEW

All four positive-logic NAND gates may be used independently. On
any one gate, with either input low, the output is driven to an open
circuit. When both inputs are high, the output is low. An output-high
state can be obtained only by adding an external resistor, usually
2.2K, from output to +5 volts.

The pinouts on the 7403 are identical to the logically similar 7400.
The circuitry is identical to the 7401, Note that this is a NAND gate,
not a NOR gate.

Propagationdelay ................ 8 nanoseconds to output low,
35 nanoseconds to open circuit

Current per package ........... sisieE e 8 milliamperes average

7404

HEX- INVERTER

TOP VIEW

All six inverters may be used independently. On any one inverter

the low-input condition dri
e & 3 Mg
=S sios - s"wou e output high. The high-input con-

Propagation del
- ) A . do:n:o«cno:mun.iaco

Cu
rrent per package ......... ... . ... 12 milliamperes average
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7420 7430

DUAL 4-INPUT NAND GATE 8-INPUT NAND GATE

TOP VIEW
TOP VIEW
sed independently. On either gate, any There is only a single gate per package. Any input-low condition
ﬂhn.ﬂ“ﬂ“:ﬂﬂﬂoﬂ.ﬂwwoﬂozﬂo oS_vS ﬂwn? When all inputs are high, drives the output high. When all inputs are high the output is low.
— -

the output is low.

Propagation delay .................... 10 nanoseconds typical

Propagationdelay .................... 10 nanoseconds typical

Current per package .................. 2 milliamperes average

Current per package ...............ou 4 milliamperes average

\

Z




Mmo| sindino o ‘sasedwoyiw pg
yBry sindyno o ‘sesedwoijiw ¢ e eBoxond Jed jusiiny

oBDJIGAD SPUOIISOUDU 1] *****rosensnnn
el 1 " * Aojep uoyoBodoiy

"00¥ £ Y4 so yans 84oB ponb Aicuipio uo
10 Ayjiqodo
sewl @34y} soy zey/ ey sny) “sindu; 1) og o>_._v__uou «“no.“ﬂvx“._(-

. "moj s1 indino ey yBiy 9o synd
“2.3 YBry s1 indino ayy ‘moy i ynduy Joyue :oﬂic...o&a“:nh._u .‘M“M
O "Ajuapuedspu) pesn oq Abw sieyng ANYN 21Boj-eAuisod unoy ||y

M3IA doL

¥34dN8 ANVYN INdNI-Z avnd

LEVL

aOu&EU_:_E i ¢t e EEERER SRR R OOUJUUQ ._0& ~=0._.5U

aBDJeAD spuodasOUDU Z| TN Apjep uoyoBodoid

*mo| si indyno ayj mo| aid sindui yjoq

ueyp "yBry ueAlp s indyno ays ‘yBry si indul Jeyye usym ‘9yob suo
Aup uQ ‘Apuspuedepul pasn aq Apw se}pB YO 21Boj-eausod inoy ||y

M3IA dOL

3lvo ¥0 1NdNI-T avndO

TeVL

1A%



7445

BCD TO 1-OF-10 DECODER/DRIVER
(30-Volt, 80-mA Output)

INPUTS QUTPUTS

QUTPUTS

TOP VIEW
This package accepts a 1-2-4-8 Binary Coded Decimal (BED) input
code and provides a grounded output for the selected state. ‘All other

outputs remain @n open circuit. For instance, a 0111 input or
Mmr=1,"2"=1, "4"=1, and “8” =0 gives output line No. 7 a

low state; all others remain open circuited.

Outputs can sink up to 80 milliamperes in the low state and withstand
up to 30 volts in the off state. An output-high condition can only be
obtained by a resistor or lamp load pulling up to some volfage-less
than 30. Note that the supply voltage for this package must be +5

volts.

The package can serve as a binary to 1-of-8 decoder by grounding

pin No. 12.
Slight settling glitches and overlaps during address (input) changes
are possible. Any input code over 1001 sends all inputs to the open-

circuit condition.

Propagation delay ..., .. 45 nanoseconds

43 milliamperes

7447

BCD TO 7-SEGMENT DECODER-DRIVER
(Low=o0n, 40-mA, 30-Volt Outputs)

+5V o

INPUTS
QIQIQIOIQIOIQIO
2" 4" LAMP OUT N gt e SEGMENT
: 7 P IDENTIF ICATION
TOP VIEW

This package accepts a 1-2-4.8 i

: -8 positive-logic Binary Coded Decimal
:.__".S and converts it to the proper pattern to light a 7-segment dis-
Play. A low output is intended to light the segment.

The outputs can sink 40 milliam

peres in the low state and can with-
a-o“.m 30 volts in the high state. Note that the supply must _.o:_“u?
at +35 volts. An output-high state can be obtained only if a display

device A
o <o_=a.=. resistor pulls the output to some positive voltage less than

Current-limiting resistors, typi

. : , , typically 330 ohms, must be used when
drving a light emitting diode display with this package. Incandescent
or fluorescent readouts can be directly driven.

The ro_s_.v Test input should remain high. Bringing the Lamp Test to
ground simultaneously brings all the outputs to ground.

A _o_,_z on the Blanking input will extinguish only character “0.” A low
n“__.. the w_os_._:o. output is provided to extinguish the character “0” of
the next stage if leading-edge blanking is desired.

A low on the Blankin ingui
o g output will extinguish th i -
missible to short this output to ground. g S S

P
ropagationdelay ...................... ... . 45 nanoseconds

Current per package ............coooiiinns

Current per POCRIIIN & o0 55 855 s o < 43 3::039...!.
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7475

QUAD LATCH (Level-Sensitive)

1-2

o 2 2 o f 30 0 4«
NuiDu(Du@) == ==
[=A=] oo o oo
(=} [~} o [~}
) 3 4
< =4

1@ 10 20 EN. 3D 4
3-4 +5V

TOP VIEW

This package contains four memory elements. Note the unusual sup-

ply connections.
s with an Enable control. If the
follow the input, thereby pro-
lement of the input at Q.
a high at Q.

The memories are controlled in pair
Enable control is high, the memories
viding the input signal at Q and the comp
A low at the D input appears as a low at Q and

d storage latch, both Enables are paralleled. En-

For use as a qua
low holds the previous valve.

able-high follows the input. Enable-
Note that this is not a clocked system and cannot be used as a shift-
register element. Stages cannot be cascaded.

..... 24 nanoseconds typical

Propagation delay ..o
ve.v.. 32 milliamperes

Current per package ......

7476

DUAL JK LEVEL-TRIGGERED FLIP-FLOP
(With Preset and Preclear)

X100 18 x
2
D= (D)= (D)= m ()= (D =) ._
b SET 7] &
- 3 = &
D=0=0=0=0
U 7 L
10K 1SET ICR 1) 2K B0 2
"y
TOP ViEwW

This is a clocked |
ogic block and is : o
There are two outputs: Q, and its noan.”_\“.“..o“. h.._ﬂ .m_o.n__ in Chapter 5.

Under certain input conditi

: ons, Q and @ can ch

Mv_”.“r n._”_MMw owou _“o M .o<n_s level. The Q and @ oSMHamMr:.%oMMMLMM
nange in the J and K inputs; th i

as the input clock goes to a _oﬂ. _o<o_.o RO i

If J and K are grounded, the
e , the clock does nothing. If J and
u.ﬂu“u. _“r.w .n_onr changes the output states o:u Q n:“:ﬂ xoﬂ..m....._...uﬂn.“o
s _. .M _:mr ..uau K is low, clocking makes Q high .n:m Ql i
ow and K is high, clocking makes Q low and @ high o

Inf i "

houmuu.\oﬂ%o:.. suo M‘.nam K inputs can be changed only once im-

operation (see n_..“nv..o‘...o.&mcd...“_:ow_nrgnou can bring.about invalid
0 e .

very rapidly per desired operation. A b oongiinddu-chep

The Clea

es naoa_. ﬂ:m__mcm__avc: should be left, or tied positive for normal

i ==o. -4 Mn ear input is grounded, the flip-flop immediatel

bt e te with Q low and @ high. If the Set input %

and B _0<.< t mnnahﬂ%m_w on::..n&._i-? goes into the state with D_u _..3__”
; ’ !

or a disallowed state will _.“2...__“.1 never be simultaneously grounded,
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7486

QUAD EXCLUSIVE-OR GATE

TOP VIEW

. Th
The package contains four independent EXCLUSIVE-OR gates. They

may be used separately.
but not both, inputs are high, the out-

On any one gate, when one, high or both inputs are low, the

put is high. When both inputs are
output is low.

Propagation time

18 nanoseconds

30 milliomperes

Current per package

* 7489

64-BIT (16 x4) MEMORY

PS5V

SELECT

ADDRESS CONTROL
A

ENABLE
TOP VIEW 4
This package contains o memory arranged as sixteen different words
of mﬂco.....& bits each. It keeps its internal information as long as power s
applied.

To place information in the memory, a 4-bit word is placed on the
110, 21In, 3 In, and 4 In lines, This is the information to be stored.
Next, a location in the memory is selected by using Select or Address
lines A, B, C, D, These are binarily weighted A=1,B=2, C = 4,
D = 8. The Write Enable line is then brought low to enter the data.
Information that was in the four storage locations corresponding to

unless new information is fo be entered in the memory.

The Read Enable line is normally left in the low condition, and the
complement of the selectsd word will appear as an output. Do not
change addresses with Write Enable low.

If both Read Enable and Write Enable are held high, the output goes
to an open-circuit condition. The memory may be expanded by con-

necting package outputs together, so long as all packages but one
have their Write Enable and Read Enable outputs held high at any
given time.

SO SO s e el s e 33 nanoseconds
L N S 48 nanoseconds

Current per package ,............. . ... . 75 milliamperes
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7490

DECADE -COUNTER 47 10): (Ripple,
not Presettable, not Unit-Cascadable)

y S +5V
ToP. NIEW

.,:...»rﬁ a@t«b.&i a divide-by-5 counter in-a go_!tnnroco
They may be used together as a divide-by-10 or separately. _Z...vv_b
coynts_in_the BCD-up direction. Note_the unusual supply pinouts.

g -~
Yo ? N Y

;- weigh 2:4, via Glock1,7amd fumsper
For oBCD counter; weighted 1-2:4-8, entervia Clock™1, o
B?ﬂ%h—ﬂufi ‘SuSet and gﬁ&l uzvcl . aconm!rtaﬁl&
for :o.wﬂ-m.w%ad.} FoatrDe, 00D, S 2wt Q9 E

P
The counter. Gdvances on The negative-going clock edge,

be, prapetly ﬁnm‘wwﬂ&.ni made boungeless and.noige, free, If o

conventiona e counter is needed, all set terminals myst be_held
at ground. . . Ny
The no.._ao..wan‘i be reset to zero by pringing either or. beth. Q-Set

inputs positive. The counter may be preset to 9 by bringing, either or
both 9-Set inputs positive.

An exfernal jumper must be provided batween counter halves. : .2._‘“
is via Clock 2, and Q8 is jumpered to Clock 1, a counter weight
1-2-4-5 results, with Q1 as the most.significant output. nam..n sym-
metrical square wave at the output. ,>o_..o details on this deyice ap-
pear in Chapter 6. The circuit is not unit-cascadable.

Typical maximum toggle frequency ..............

The clock mus

74¢

BASE-TWELVE '(+12) COUNTER (Ripple,
not Presetfable, not Unit-Cascadable)

This is a divide-by-2 and a divide-by-6 counter in a single package
They may be used together as a divide-by-12 or separately. It ripple
countr in the~BCD-up-directien. Note the unusual supply pinouts
Nete also the pinconneétions are not the same as the 7490 or 7493

£,

For ‘@ mo-m..mﬁ counter, ﬁ,!of.o,m 1-2-4-6, enter via Clock 1 anc

jumper QT to nwhar‘ 2.'The 0-Set inputs must be grounded for norma
counting. The output is low for six counts and high for six.

The: counter advances on the negative-going clock edge. The clock
must be properly conditioned and made bounceless and naise free

if a conventional base-12 counter is needed, both 0-set terminals
must be held at ground.

The counter may be reset to zero by bringing either or both 0-Set
inputs positive.

An external jumper must be provided between counter halves. If
entry is via Clock 2, and Q6 is jumpered to Clock 1, an unweighted
counter with a different sequence results. Q1 becomes the most sig-
nificant output ‘@and has o symmetrical square wave. This other con-
nection also allows the use of the divide-by-6 section as a divide-by-3.

Typical maximum toggle frequency ............ .. 18 meaaherts

4
)



4000 _

DUAL 3-INPUT NOR GATE PLUS INVERTER

0+3T0+15V

TOP VIEW

The package contains two 3-input NOR gates and an inverter. They may be
used separately.

An input low drives the inverter output high, and vice versa.

On the NOR gates, any input high drives the output low. All inputs low
drives the output high.

The gotes may be combined. A NOR gate followed by an inverter gives a
3-input OR gate. This output routed to the remaining gate gives a 5-input
NOR function.

Propagation delay is 25 nanoseconds at 10 volts and 60 nanoseconds at
5 volts. Total package current is 0.3 mA at 5 volts and 0.6 mA at 10 volts
at a 1-megahertz data rate.

4001
QUAD 2-INPUT NOR GATE

TOP VIEW

All four positive-logic NOR gates may be used independently. On any one
gate, with either or both inputs high, the output is low; with both inputs low,
the output is high.

Propagetion delay Is 25 nanoseconds at 10 volts and 60 nanoseconds at
5 volfi. Total package current ot 1 megahertz is 0.4 milliampere at 5 volts
and 0.8 milliampere at 10 volts.
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74154

1-OF-16 DATA DISTRIBUTOR

DATA 15 M4 13

INPUT
OUTPUT SELECT INPUTS OUTPUT LINES

g

OUTPUT LINES

TOP VIEW =

This package may be used to provide a 1-low-out-of-16 output or
may be used to send input data to one selected output of sixteen,

the remaining fifteen staying high.

The output address is selected with the 1, 2, 4, and 8 select lines.
For instance, 1 low, 2 high, 4 high, and 8 low selects output No. 6.

If Enable and Data Input are both low, the selected output address
goes low.

If Enable is low, and a Logic input is provided the Data input, the se-
lected output address follows the Logic input.

Note that the functions of data selector and data distributor cannot
be interchanged in TTL. This circuit accepts one input and routes it
to sixteen outputs.

Select time ..... St R s cEee s 49 nanoseconds

Current per POCKEage - « ssions s smss s s wemns s 34 milliamperes

74155

DUAL ....OT& DATA DISTRIBUTOR

TOP VIEwW

This dual package may be used to provide two 1-low-out-of-4 out-
puts or may be used to send input data to one selected output of

four, the remaining three staying high ==
identically addressed. Ying high. Both halves of the circuit are

The output address is selected with the 1 and 2 Address inputs. For

instance, a 1 low and a 2 low input selects output
sides of the circuit. ’ output No. 0 on both

If the Data input is made high and the Enable input low on circuit

”“ro_ ~_ the um_oh.zxm o._.“.vS address goes low. If the Data input is
ow and the Enable is made low ircui

vy sl s on circuit No. 2, the selected

.= the Enable is made low on circuit No. 1, the complement of the
_:vcw ...._J»n appears at the selected output. If the Enable is made low
on circuit No. 2, the input data appear at the selected output.

.203 that the two halves of this circuit are not identical. Side No. 1
inverts the data. Side No. 2 does not,

The circuit is .no=<u1om into a 1-of-8 data distributor by connecting
the two Data input lines together and using them as a 4-address line,

If both Enables are @B, the selected 1-of-8 output goes low. If both
Enables are parall and fed data, the data are routed to the se-
lected output.

Address select time ............ ... . . . . 21 nanoseconds

Current per package ............... ... ... 25 milliamperes
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4027
DUAL JK FLIP-FLOP

+370+15V

TOP VIEW

Each flip-flop may be used independently. There are two modes, clocked
and direct.

In the clocked mode, the direct set and clear inputs must remain of ground.
Inputs to the J and K lines decide what the fiip-flop is going to do. The
actual operation doesn’t happen until the positive edge (ground-to-posifive
transition) of the clock.

If J and K remain grounded, clocking does nothing.

If J is positive and K grounded, clocking forces Q positive and Q to ground.
If J is grounded and K positive, clocking forces Q to ground and Q positive.
If both J and K are positive, clocking olternates the Q and Q states.

In the direct mode, a positive set input forces Q positive and Q to ground.
A positive reset input forces Q to ground and Q positive. Should both set
and reset simultaneously go positive, both Q and @ will also go positive.
This is usvally @ disallowed state. The last direct input to go to ground will
determine the final state of the Q and @ outputs. The direct inputs over-
ride the clocked inputs.

The clock input must be noiseless and have only @ single ground-to-positive
edge transition per desired clocking. Clock rise and fall times should be 5
microseconds or faster.

Maximum clock frequency is 8 megahertz at 10 volts and 3 megahertz at

~ e

BCD TO DECIMAL (1-0f-10) DECOI

+370+15V
@

INPUTS

TOP VIEW

This package will decode o standard E:nl.non_om&_oamao_ 4-bi’
1-0f-10 outputs. It can also convert any 3.bit code into 1-of-8 outi

The bed code is input on terminals 10 through 13, with the leas
or 20 = 1 bit on “A" the 2! = 2 bit on "g" the 22 =4 bit or
the 23 =8 bit on “D.” Positive logic with a’ #)" positive ©
grounded is used.

One output goes positive for a given input; the other nine remain
Available output current is 1 milliompere at 5 volts and 2 milli
10 volts.

For instance, with A = ,8=1C= 1, and D=0, output 7 g
and the rest remain low. All outputs remain low if an invalic
(greater than 1001) is applied. Note thot early RCA versions of
produce an 8" output on invalid states “10,” “12," and “14;"
output on invalid states #11,” "13,” and L |- P

As @ 1-of-8 decoder, the D input is grounded. Any 3-bit code ap
A, B, and C inputs will provide one of the outputs high with |
However, the output numbering will be correct only for a "'strai
input code. Qutputs are simply relabeled for any other code.

Propagation time is 100 nanoseconds at 10 volts and 250 nan
5 volts. Total package current at o 1-megahertz word rate wi
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QUAD LATCH

+370+15V

@1 Dl STORE POL _D2

TOP VIEW

This package contains four latches having @ common level-controlled

storage-comman

If the POL input
appears at its

d input. A choice of control polarity is available.

is low and the STORE input is low, data sent to the D input
respective true and complement outputs. When the Store

input is brought high, the data on the input during the positive transition
gets stored internally and appears in true form at output Q and its com-

plement at Q.

If the POL input

is high and the STORE input is high, data sent to the D in-

put appears af ifs respective true and complement outputs. When the
Store input is brought low, the data on the input during the negative transi-

tion gets stored

internally and appears in true form_nt output Q and its

complement at Q.

Note that the output follows the input for one state of the Store control.
This is not a true edge-clocked device and stages may NOT be cascaded.

The Store input
be faster than 5

must be noise free. Recommended rise and fall times must
microseconds.

Propagation delay times are 75 nanoseconds at 10 volts and 150 nano-
seconds at 5 volts. Typical package current at a 1-megahertz store rate is

1.2 milliomperes

at 5 volts and 2.4 milliomperes ot 10 volts.

QUAD R/S FLIP-FLOP
(NOR Logic)

+3T0+15V

TOP VIEW
This package contains four independent set-reset flip-Rops sharing a common-
output tri-state enable control.

On any one ‘flip-flop, Set and Reset should normally be low. If Set is made
high, the output goes and stays high. If Reset is made high, the output goes

and stays low.

If both Set and Reset go high, the output goes high. This is @ :o_..:n_._< dis-
allowed state, and the last input to go low determines the final flip-flop

state.

The outputs are fri-state. They float if the EN ?:ov_& control is low, and
they are connected to the flip-flops if the EN control is high.

Note :hat these are unclocked, simple flip-flops. They should not be cas-
caded, nor are they suitable for counting or shift-register use.

Propagation delay time is 75 nanoseconds at 10 volts and 175 nanosec-
onds at 5 volts. At @ 1-megahertz clock rate, the total package current IS
1 milliampere at 5 volts and 2 milliomperes at 10 volts.

The uo.t is a similar device with NAND (normally high) inputs.

1y
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4071

QUAD 2-INPUT OR GATE

+3T0+15V

TOP VIEW
All four positive-logic OR gates may be used independently.

On any one gate, with either or both in
s puts high, the t will igh.
With both inputs low, the output will be Jow. stimhect

Propagation delay is 80 nanoseconds at 10 volts and 190 nanoseconds at

5 volts. Total package current at 1 me
gahertz is 0.5 mill
and 1 milliampere at 10 volis. milliampere at 5 volts

DUAL 4-INPUT OR GATE

+3T0+15V

TOP VIEW
Both positive-logic OR gates may be used independently.

On any one gate, one or more inputs high provides o high outpu
four inputs low, the output will be low.

4072

t. With all

Propagation delay is 80 nanoseconds at 10 volts and 190 nanoseconds at

" 5 volts. Total package current at 1 megahertz is 0.5 milliampere

and 1 milliampere at 10 volts.

at 5 volts
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