T
Msi

TYPES SN54480,

SN5418480, SN74490, SN74LS490
DUAL 4-BIT DECADE COUNTERS

BULLETIN NO. DL-S 7612089, OCTOBER 1976

Dual Versions of Popular SN5490A, SN541.S90,
SN7490A, and SN741L.S90 Counters

Individual Clock, Direct Clear, and Set-to-9
inputs for Each Decade Counter

Dual Counters Can Significantly Improve
System Densities as Package Count Can
Be Reduced by 50%

Maximum Count Frequency . .. 35 MHz
Typical

Buffered Outputs Reduce Possibility of
Collector Commutation

description

Each of these monolithic circuits contains eight
master-slave flip-flops and additional gating to imple-
ment two individuatl 4-bit decade counters in a single
package. Each decade counter has individual clock,

SN54480 . .. J OR W PACKAGE
SN74490 ... JOR N PACKAGE
(TOP VIEW)
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positive logic: High input to clear resets all four outputs low;
high input to set-to-9 sats QA and Qp high, Qg
and Oc low.

clear, and set-to-9 inputs. BCD count sequences of any length up to divide-by-100 may be implemented with a single
‘490 or ‘LS4890. Buffering on each output is provided to ensure that susceptibility to coilector cummutation is
reduced significantly, All inputs are diodeclamped to reduce the effects of line ringing. The counters have
parallel outputs from each counter stage so that submultiples of the input count frequency are available for system

timing signals,

The SN54490 and SN54L5490 are characterized for operation over the full military temperature range of —55°C to
125°C; the SN74490 and SN7415490 are characterized for use in industrial systems operating from 0°C to 70°C.

BCD COUNT SEQUENCE
(EACH COUNTER)
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FUNCTION TABLE
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TYPES SN54490, SN541L5S490, SN74490, SN741S4980
DUAL 4-BIT DECADE COUNTERS

schematics of inputs and outputs
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TYPES SN54480, SN1A480
DUAL 4-BIT DECADE COUNTERS

—

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

Supply voltage, VcC (see Note 1)
Input voitage e e e e
Operating free-air temperature range: SN564490

SN74490

Storage temperature range

NOTE 1: Voitage values are with respect to network ground terminal,

recommended operating conditions

}The arrow Indicates that the falling edpe of the clock puise is used for refersnce,

Y]
.. ... 55V
. ~55°C 10 126°C
.. ... 0Cte70°C
. . . .—65°Cto150°C

SN5A490 SN74480 UNIT
MIN  NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 [ 55[4.76 5 8.25( V
High-level output current, IgH -800 —~800 { uA
Low-level output current, iy 16 16 | mA
Count frequancy, feount [4 25 0 26 | MHz
Pulse width, t,, lany input) 20 20 ns
Clear or set-t0-9 inactive-state setup time, tg,, 25 254 ns
Operating free-air temperature, T —58 125 V] 70 C

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

PARAMETER TEST CONDITIONS? MIN TYPE MAX |UNIT
ViH High-level input voltage 2 v
ViL Low-level input voltage 08| Vv
ViK Input clamp voltage Voo =MIN, 1) =-12mA -15| Vv
Vow High-level autput vol Ve =MIN, Vi =2V, 24 24 v
igh-level ou vol . X
OH put vaitage VIL=0.8V, lon = ~800 kA
Ve =MIN, Vig=2vV,
VoL bLow-level output volt 0.2 04 ] V
OL Lowlevel outputvoltage VIL=08V Ig = 16mA
1y Input current at maximum input voltage Voo =MAX, V=565V 11 mA
Iy High-level input current Cloar, set109 | vec = MAX, Vi =24V 201 4
igh-levet input curren = . = 2.
IH np L Clock CC I 80 H.
Clear, set-t0-9 -1
| Lowtevel i t Vee = MAX, V=04V A
[N ow-tevel input curren Ciock cC } 32 m
SN54480 ~20 —57
igg Short-circuit output current § Vee = MAX SN78390 vy — ™
icc  Supply current Veg = MAX, See Note 2 45 70 | mA
TFor conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended gperating conditions.
Tan typical valuesars at Vo =5V, Ta = 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: Igc is messured with all outputs open, both clear inputs grounded ing Y tion to 4.5 V, and all other inputs

grounded,
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TYPES SN54480, SN74490
DUAL 4-BIT DECADE COUNTERS

switching characteristics, Vec =5V, TA =25°C

PARAMETERY FROM 0 TEST CONDITIONS MIN TYP MAX |UNIT
{INPUT} (OUTPUT)

frmax Clock Qa 25 35 MHz
1 12 20

PLH Clock Qa ns
tPHL 13 20
t 24

PLH Clock Q. Qp 3 ns
tPHL Cp = 15pF, Ry =400 9, 26 39

See Fi 1 and Note 3
PLH Clock ac ee Figure 1 and Note 32 54 .
tPHL 36 54
ML Clear Any 24 39 ns
Qa.

IPLH Set-t0-9 A- 9D 2 9 ns
tPHL Qag, Q¢ 20 36

1fmax = maximum count frequency
tp| H = propagetian delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Loed circuft is shown an page 3-10,
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1 1 -—-—- VoH
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V  —
4

kg

VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supptied by a generator having the following characteristics: ty < 5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle
= 50%, 2oyt ™ 50 ohms.

FIGURE 1
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TYPES SN54LS490 SN74LS490
DUAL 4-BIT DECADE COUNTERS

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, Vo (see Note 1}
Clear and set-to-9 input voltage

Clock input voltage
Operating free-air temparature range SN54LS490
SN74LS490

Storage temperature range

NOTE 1:

recommended operating conditions

Voltage values are with respect to network ground terminal.

.7V
.7V
55V

. . _56°Ct0125°C
.. 0°Cto70°C
. —65°C t0 150°C

: Supply voltage, Voo

SN54LS480 SN74L8490 UNIT
MIN NOM MAX | MIN NOM MAX
45 5 5.5) 4.75 5 526 V
High-level output current, QN —400 —400 | xA
Low-tevel output current, g 4 8| ma
Count frequency, foount [ 25 [ 25 | MH2
Pulse width, t,,, (any input} 20 20 ns
Clear or set-to-9 inactive-state setup time, tg,, 25, 254 ns
Operating free-air temperature, TA —55 125 0 0] °C

1 The arrow indicates that the falliing edge of the clock pulse is used for reference.

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

SNG4LS490 SN74L5490
PARAMETER TEST CONDITIONST Ul
A MIN _ TYP MAX | MIN TYPI MAX T
Vi High-level input voltage 2 2 4
ViL Low-level input woltage 0.7 08 \
VIK Input clamp voltage Vee = MiN, 1 =—1mA -15 -1.5 v
. Vee = MIN, ViH=2V,
J VoH  High-level output voltage 2.8 34 2.7 34 v
Vi = ViLmax
Vee=MIN, ;5 =ama 025 04 0.25 04
VoL Low-level output voitage Vig=2V, v
ViL = ViLmax | fgL =8 mA 0.35 05
Clear,
Input current at V=7V 0.1 0.1
h maximum input vol serto9) Vee = MAX, mA
Put voltaee [Ciock =55V 0.2 02
Clear,
" . 20 20
i High-levet input current| set-to-9| Vo = MAX, V=27V KA
Clock 40 40
Clear,
. -0.4 —04
h Law-level input current | set-to-9 Vg = MAX, =04V mA
Clock -1.6 -1.6
ios  Shortcircuitoutput currentd | Vg = MAX —20 -100 | —20 ~100 | mA
ice Supply current Ve = MAX, See Note 2 16 26 15 26 mA

tFor conditions shown as MIN or MAX, use the appropriate value spec:fied under recommended operating conditians.
Ian typical valuesareat Vo =5V, Ta = 25°C,
$Not more than one output shouid be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 2:

Icc is measured with all outputs Open, both clear inputs grounded following momentary connaction 1o 4.5 V, and all other inputs
grounded.
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TYPES SN541S490, SN74LS490
DUAL 4-BIT DECADE COUNTERS

switching characteristics, Vec =5V, TA =25°C

FROM TO
PARAMETERY (INPUT) (QUTPUT) TEST CONDITIONS MIN  TYP MAX JUNIT
frnax Clack Qa 25 35 MHz
t
PLH Clock Qa 12 20 ns
tPHL 13 20
Y
PLH Clock as. Qp 24 39 )
tPHL CL=16pF, Ry = 2kf2 26 39
tPLH Clock a See Figure 2 and Note 4 32 54
ns
tPHL c 36 54
1PHL Clear Any 24 39 ns
t Qaa. 9 39
PLH Set-to-9 A D 24 ns
tPHL Qs.Qc 20 36
11"‘“ = maximum count frequency
tpLH = propagation delay time, low-to-high-level cutput
tpHL = propagation delay time, high-to-low-lavel output
NOTE 4: Load circuit is shown on page 3-11.
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NOTES: A.

= 50%, Zgye = 50 ohms.

Input pulses are supplied by a generator having the following characteristics: t, < 16 ns, ty <6 ns,PRR = 1 MHz, duty cycle

FIGURE 2
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