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SN74143
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER
SDLS050
NOVEMBER 1971 —REVISED MARCH 1988
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'This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

description

This TTL MSI circuit contains the equivalent of 86 gates on a single chip. Logic inputs and cutputs are completely
TTL compatible. The buffered inputs are implemented with relatively large resistors in series with the bases of the
input transistors to lower drive-current requirements to one-half of that required for a standard Series 54/74 TTL input.
The serial-count-enable, actually two internal emitters, is rated as one standard Series 54/74 load. The logic outputs,
except RBOD, have active pull-ups.

The SN74143 driver output is designed specifically to maintain a relatively canstant on-level sink current of approximately
15 milliamperes from output *“a’" through “'g”’ and seven milliamperes from output ‘‘dp’’ over a voltage range from
ane to five volts. Any number of LED's in series may be driven as long as the output voltage rating is not exceeded.

All inputs are diode-clamped to minimize transrission-line effects, thereby simplifying system design. Maximum clock
frequency is typically 18 megahertz and power dissipation is typically 280 miiliwatts. The SN74143 is characterized
for operation from 0°C to 70°C.

PRODUCTION DATA documents contain infarmation .
current as of publication date. Products canform to /
specifications pet the terms of Texas Instruments TEXAS
standard warrst. Production pracessing does not

nacessarily inciy

testing of all parameters. lNSTRUMENTS
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4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER

description (continued)

Functions of the inputs and outputs of these devices are as follows:

FUNCTION
CLEAR INPUT

CLOCK INPUT

PARALLEL COUNT

ENABLE INPUT (PCEI)

SERIAL COUNT

ENABLE INPUT (SCEI}

MAXIMUM COUNT
OouTPUT

LATCH STROBE
INPUT

LATCH OUTPUTS
(Qa. Qg, Qc, Cp!

DECIMAL POINT
INPUT
BLANKING INPUT
(B}

RIPPLE-BLANKING
INPUT (RBT)

RIPPLE-BLANKING
OUTPUT (RBO)

LED/LAMF DRIVER

QUTPUTS
(a,b,c,d, e f g dp)

Al
e L

SEGMENT
IDENTIFICATION

-}

PIN NQ.
3

23

22

21

17,18, 19, 20

15,16, 14,9
11,10, 13,8

DESCRIPTION
When low, resets and holds counter at 0. Must be high for normal

ntine

COUNING.

Each positive-going transition will increment the counter provided that the
circuit is in the normal counting mode (serial and parailel coun

inputs iow, ciear input high).

Must be low for normal counting mode. When high, counter wiil be
inhibited. Logic level must not be changed when the clock is low,

Must be low for normal counting mode, also must be low to enable
maximum count output to go low. When high, counter will be inhibited
and maximum count output will be driven high. Logic levei must not be
changed when the clock is low.

Will go tow when the counter is at 9 and serial count enable input is low.
Will return high when the counter changes to 0 and wiil remain high during
counts T through 8. Will remain high (inhibited} as long as serial count
enable input is high.

When low, data in latches follow the data in the counter. When high, the
data in the latches are held constant, and the counter may bhe operated
independently,

The BCD data that drives the decoder .can be stored in the 4-hit lateh and
is available at these outputs for driving other logic and/or processors. The
hinary weights of the outputs are: Qa =1,0g =2, Q¢ =4,Qp =8.

Must be high to display decimal point. The decimal point is net dispfayed
when this input is low or when the disptay is blanked.

When high, will biank (turn off) the entire display and force RBO low.
Must be iow for normal dispiay. May be pulsed to implement intensity
control of the dispfay.

When the data in the latches is BCD 0, a low input will blank the entire
display and force the RBO low. This input has no effect if the data in the
latches is other than 0.

Supplies ripple blanking information for the ripple blanking input of the
next decade. Provides a low if BI is high, or if RBI is low and the data in
the latches in BCD Q; otherwise, this output is high. This pin has a resistive
pull-up circuit suitable for performing a wire-AND function with any
open-collector output, Whenever this pin is low the entire display will be
blanked; therefore, this pin may be used as an active-low blanking input.

Qutputs for driving seven-segment LED's or lamps and their decimal
points. See segment identification and resultant displays on foilowing

page,
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RIFPLE BLANKING RBD
BLANKING
INPUT

INPUT  NOBDE

DECIMAL
POINT
INPUT

=2 2
EDTIIE

(0160) aansod) weabeip 0160)

f OUTPUTS

dp/J

HIAIHO dINYT/03T LNINDIS-NIAIS ‘HOLYVHILNNOD LIE-¥

EVIVINS



M AAIIRITEDIE ATMNE OFUFA OFARAFRT IFNII ARER RRiLrem
-0l GUUNIER/LAILA, oCVEN-OCUWNWICN I LEU/LANVIF URIVER
[ T T S R o
scneimatics of INpUts ana oulpuls
EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
EACH I_I\iPUT I/RB OUTPUTS EXCEPT Bi/RBO
EXCEFT BI/RBO
Veg -= OQUTPUT/INPUT - .— Veo
A _ N —
€ M 10 k2 % )
NOM NOM
INPUT —_— QUTPUT
. S
T % SRS o
R g N 1 —
- L4 1
SCEl: Agg = 4 k{2 NOM
Cther
inputs: Rgq =8 k Q2 NOM

abseplute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VCC (see Note 1) . . .. e 7V
Input voltagE . . . . o e e e e 55V
Off-state current at outputs ‘‘a’’ thru "'g"” and “dp’’ . ... ... . . ... e 280 uxA
Continuous total power dissipation at {or below} 70°C free-air temperature {see Note 2) . .. . ... . ... .. 1.4 W
Operating free-air temperature range . . ... ..o vt e e e Q°C ta 70°C
Storage 1emperature TANGE . . . . .o . ot e e e -65°C to 150°C
NCTE 1: Voltage values are with respect to network ground terminal,
recommended operating conditions
MIN  NOM MAX UNIT
Supply voltage, Ve 4.75 5 B.25 A
On-state voltage at outputs a thru g and dp 1"143 only} 1 5 v
Qa. Q. 8¢, Op - 240
High-level output current, Iny Maximum count - 560 Y-}
ABO -120
Qa. Qg. Qc. Qp, RBO 4.8
Low-level autput ent, | mA
ow-ievel output curr oL Maximum count 11.2
) High logic levet 25
Clock pulse width, t ns
ock pulse wi wiclack) Low logic iavel 5h
Clear pulse width, twi{clear) 25 ns
. Serial and parallel carry 3ot
Setup time, tgy ns
Clear inactive state goT
Operating free-air temperature, Ta ) 70 °C

T The arrow indicates that the rising edge of the clock puise is used for reference.
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4-BIT COUNTE

T

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS Y MIN TYP? MAX UNIT
VIH High-level input voltage 2 v
VL Low-level input voltage 0.8 v
Vi Input clamp voitage Voo = MIN, | = —12 mA -1.8 v
RBO v MIN, V FAY
VOH High-lavel output voltage Qa. Q. Qc. Qp \./-c-:c=_0,8 \.Jr, |,}.H. ; MA;( 2.4 v
Maximum count b bl
Qp Qp. Qc, RBO | vee = . =2V,
VoL Low-level output voltage A'. B -C cc MIN. ViH v 0.4 v
Maximum caount ViL = 0.B YV, IpL = MAX
YO (off) Ofi-state output voitage Qutputs a thiu g, dp | Vg = MAX, gy = 250 pA 7 v
Y0ion) On-state output voltage Qutputs a thru g, dp | Ve = MIN v
Voo = MIN, Vg = 1V 9 15
Qutputs a thru g Ve =5V, Vg=2V 15
\ = MAX.Vp =5V 16 22
1010n) On-state output current cc 0 mA
Ve = MIN, vg =1V 4.5 7
Output dp Voo =5V, vg=2V 7
Vee = MAX Vg =6V 7 12
] Input current at maximum input voltage Ve = MAX, V= 65V 1 mA
Serial carry 40 uhA
N High-level input current RBJ node Voo = MAX. V) = 24V 0.12 -0.5 mA
Other inputs 20 uh
Serial carry -1.6
Voo = MAX, V| = 04V,
I Low-level input current ABO node -1.5 -24 mA
- See Note 3
Other inputs -0.8
Short-circuit Qa, Qg, Qc, Op -9 -27.5
1 v = MAX mA
03 output current Maximum count cc -15 -85
lee Supply current Voo = MAX, See Note 4 56 23 mA,
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
* All typical values are 2t Voo = B V. Tg = 258°C.
NQTES: 3. Ij_ at RBQ node is tested with B grounded and RBI at 4.5 V.
4. lee is measured after the following conditions are established:
a) Strobe = RBl = DP = 456 v
b) Paraliel count enable = serial count enable = Bl = GND
et Clear { ) then clock until all outputs are on ( )
d} Qutputs “‘a’’ through ""g” and “'dp”” at 2.5 V, all other outputs open.
switching characteristics, Vg = 5V, Ta = 26°C
PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {QUTPUT)
fmax 12 18 MRz
t 12 20
PLH Senal lock-ahead Maximum count ns
tPHL C_ = 15pF, RL = 660 0. 23 35
t See Note 5 26 40
PLH Clock Maximum count ¢ ns
tPHL 29 45
t 28 45
I:;H Clock Qa. Q. Oc.Qp | CL = 16pF, R = 1.2 ke, ns
L
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RIPPLE BLANKING—

INPUT

CLOCK INPUT

LATCH STROBE
INPUT

TONEXT
MORE
SIGNIF ICANT
DIGIT

OVERRIDING

BLANKING INPUT L

CLEAR iNPUT

DECIMAL POINT
INPUTS

TYPICAL APPLICATION DATA

This application demonstrates how the drivers may be cascaded for N-bit display applications. It features:

Synchronous, look-ahead counting
Ripple blanking of leading zeros; blanking of trailing zeras {not illustrated) can also be implemented
Overriding blanking for total suppression or intensity modulation of display

Direct parallel clear

Latch strobe permits counter to acquire next display while viewing current display

MOST-SIGNIFICANT

LED/LAMP DRIVER QUTPUTS LEAST-SIGNIFICANT

DIGIT
DIGIT N
s A
— T
| T I bbb Ll
_] adaddbdhd fobddbdd 006886484
(— aboed e fogdp abcdef gdp a bedef gdp abhcdefgdp
STROBE cK STROBE cK STROBE ck b STROBE CK
— RAI RBD p—— REI REC fo——— RBI RBO p———¢) RBI RBO p— OPEN
MAX —_— MAX — MAX — MAX — 1
4——*: COUNT SCEI Po—— oonT SCE1 o—— LoonT SCEI D—_]__ — counT SCEI Dj__
o CLEAR FCEI CLEAR PCEI 0| CLEAR FCEI p——4 ] CLEAH PCEI p—
. y El Qp Qg Q¢ Qp DP BI QA [oF: Q¢ Op DP Bl Qp Qg Q¢ Qp DP Bl Op Qg Q¢ Qp DP -
. | ;
H —

TThe serial count

4
LATCH LOGIC QUTPUTS

-enable input of the least-significant digit is nermally grounded: however, it may be used as a count-anable contral for the

entire counter {high to disable, low to count} provided the loglc leval on this pin is not changed while the clock line is low or false counting

may resuit,
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FUNCTION TABLE

INPUTS DUTPUTS
CLOCK LATCH — | DECIMAL| SERIAL | PARALLEL | ~— MAXIrMUM LATCH LED/LAMP DRIVERS TYPICAL
FUNCTION puLse | CLEAR | sTrose RBi | BI INPUTJ CARRY | CARRY RBI/RBD| COUNT Gpacoganl a b ¢ d e 1t g dp |DISPLAY NOTES
ouTPUT
Clear /Ripple Blank L L L X X X X L H L L L L JUFF OFF OFF OFF OFF QFF QFF OFF| MNone A E
Blank H L X | H % X X L H t L L L |QFF OFF OFF OFF OFF OFF OFF OFF| Mone |A D E
Decimal 0 H L H |1 H L L H " L L L L|ON ON ON ON ON ON OFF ON _,'_,' B
1 H L H| L L L L H " L L L H|OFF ON QN OFF OFF OFF OFF OFF N 8
2 H 1 Hl L L L L H H L L H L|ON ON OFF ON ON OFF ON OFF ,:-" B
3 H L H | L L L L H H L I H H|ON ON ON DN OFF OFF ON OFF 5’ B
4 H L Ho| oL L L L H H I W L L|OFF ON ON OFF OFF ON ON OFF| '/ B
5 H L H [ L L L I H H L H L H|ON OFF ON ON OFF ON ON OFF ‘_—-, #
6 H L H| b L L t H H L H H LIONOFF ON ON ON ON ON OFF ,‘_:, B
7 H L HofL L L L H H L H H H|ON ON ON OFF QFF OFF OFF OFF _" B
8 H L H | L L L L H H H L L LiON OM ON ON OM ON OM OFF _,‘_—_,' B
g H L H | L L | L H L H L L H|ON DN ON ON QFF OGN ON OFF ‘—_,' B
0 H T T ! L L H HoofL L L Llov on oN on on on oFFOFFL S | ac
i H L H [ L L L L H H L b L H[OFF ON ON OFF OFF OFF OFF OFF H B
2 H L H | L L L L H H L L H L|[ON ON OFF ON ON OFF ON OFF E’ 8
k] H L H | L L L L H H t L H H[ON ON ON ON QFF OFF ON OFF :_,' B
1 H L H| L L t L H H L H L L |OFT ON ON OFF OFF ON ON OFF| %/ B
5 H H H | L L L L H R L H L H|ON OFF ON ON OFF DN ON OFF ‘—_' B
Lateh & H " H | L L 1 L H H L H L H|OM OFF ON ON OFF UN ON OFF ,':—, B
Latch 7 H H H | L L L L H H L H ¢ H|lon OFF ON ON GFF ON ON OFF ':’ 8
8 H L H L L L L H H H L L L{ON ON ON ON ON ON ON OFF ,'_—_,' )
9 H L H i L L L L 5 L H L L H|ON ON ON ON OFF ON ON OFF ‘_:,' B
Ripple Blank 0 H L L | x L L L L H L L L L |[OFF OFF OFF OFF DFF OFF OFF OFF | MNone |A B E
NOTES: . RBI/BBO is wire-AND logic serving as rippla blanking input (BB} and/or ripple blanking output {RBO).

The blanking input |BT} must be low when functions DECIMAL/0 through 20/RIFFLE BLANK are desired.

condition,

m

ripple-blanking output {REG) gues to a low logic level {response condition).

A
8
C, The ripple-blanking input {RB1) must be open or high to display a zero during the decimal D input,
D. When a high logic level is applied directly to the blanking input (B1) ali segment cutputs are off regardless of any other input

. When the ripple-blanking input (RBi} and outpuls Qpa through Qp are at a low logic level, all segment outputs are off and the

451

dp-“'..":lc
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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