90A ¢ 93A

National
Semiconductor

5490/DM5490A/DM7490A, DM5493A/DM7493A
Decade, and Binary Counters

General Description

Each of these monolithic counters contains four master-
slave flip-flops and additional gating to provide a divide-by-
two counter and a three-stage binary counter for which the
count cycle length is divide-by-five for the 90A and divide-
by-eight for the 93A.

All of these counters have a gated zero reset and the 90A
also has gated set-to-nine inputs for use in BCD nine’s com-
plement applications.

To use their maximum count length (decade or four-bit bina-
ry), the B input is connected to the Qa output. The input
count pulses are applied to input A and the outputs are as
described in the appropriate truth table. A symmetrical di-
vide-by-ten count can be obtained from the 90A counters by

connecting the Qp output to the A input and applying the
input count to the B input which gives a divide-by-ten square
wave at output Qa.

Features

B Typical power dissipation
— 80A 145 mw
—93A 130 mw

m Count frequency 42 MHz

a0 Alternate Military/Aerospace device (5490) is available.
Contact a National Semiconductor Sales Office/Distrib-
utor for specifications.
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Absolute Maximum Ratings (ote)

if Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage v
Input Voltage 5.5V
Operating Free Air Temperature Range

DM54 and 54 —55°Cto +125°C

DM74
Storage Temperature Range

0°Ctio +70°C
—65°Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ralings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics™
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter DM5490A DM7490A Units
Min Nom Max Min Nom Max
Voo Supply Voltage 45 5 55 4.75 5 5.25 \
ViH High Level input Voltage 2 2 \
ViL Low Level Input Voltage 0.8 0.8 \
loH High Level Qutput Current —-0.8 —-08 mA
loL Low Level Output Current 16 16 mA
foLk Clock Frequency A 4] 32 0 32 MHz
(Note 5) B 0 16 0 16
tw Pulse Width A 15 15
(Note 5) B 30 30 ns
Reset 15 15
tREL Reset Release Time (Note 5) 25 25 ns
Ta Free Air Operating Temperature —55 125 0 70 °C
"90A Electrical Characteristics
over recommended operating free air temperature range (uniess otherwise noted)
Symbol Parameter Conditions Min (N:\t'g 1) Max Units
Vi Input Clamp Voltage Voo = Min, || = —12mA -1.5 \Y
VoH High Level Output Ve = Min, loy = Max 24 34 v
Voltage ViL = Max, Vjiy = Min
VoL Low Level Output Vee = Min, loL = Max 0.2 0.4 v
Voitage Vin = Min, Vy_ = Max (Note 4)
h :nput Current @ Max Voo = Max, V) = 5.5V 3 mA
nput Voltage
lin High Level input Vee = Max A 80
Current Vp= 27V Reset 40 A
B 120
i Low Level input Voo = Max A —-3.2
Current Vi = 0.4V Reset 16 mA
B —4.8
los Short Circuit Ve = Max DM54 —20 —57 mA
Output Current (Note 2) DM74 18 57
lec Supply Current Voo = Max (Note 3) 29 42 mA

Note 1: All typicals are at Voo = &V, Ta = 25°C.
Note 2: Not more than one output should be shorted at a time.

Note 3: Icc is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V, and all other inputs grounded.
Note 4: Qp outputs are tested at Ig. = Max plus the limit value of | for the B input. This permits driving the B input while maintaining full fan-out capability.

Note 5: Ty = 25°C and Vg¢ = 5V.
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’80A Switching Characteristics

atVoc = 5V and Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

90A * 93A

RL = 4000
From (Input) -
Symbol Parameter To (Output) C_ = 15pF Units
Min Max

fMAX Maximum Clock AtoQa 32 MHz

Frequency BtoQp 16
toLH Propagation Delay Time

Low to High Level Output AtoQp 16 ns
tPHL Propagation Delay Time

High to Low Level Output AtoQa 18 ns
tPLH Propagation Delay Time

Low to High Level Output AtoQp 48 ns
tPHL Propagation Delay Time

High to Low Level Output AtoQp 50 ns
tpLH Propagation Delay Time

Low to High Level Output BtoQg 18 ns
tPHL Propagation Delay Time

High to Low Levei Output BtoQg 21 ns
tPLH Propagation Delay Time

Low to High Level Output BtoQc 82 ns
tPHL Propagation Delay Time

High to Low Level Output BtoQg 35 ns
tpLH Propagation Delay Time

Low to High Level Output BtoQp 32 ne
tPHL Propagation Delay Time

High to Low Level Output BtoQp 35 ns
tpLH Propagation Delay Time SET-9to 30 ns

Low to High Level Output Qa, Qp
tPHL Propagation Delay Time SET-9to 40 ns

High to Low Level Output Qg, Q¢
tPHL Propagation Delay Time SET-0 40 ns

High to Low Level Output Any Q
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Recommended Operating Conditions

Symbol Parameter DMS493A DM7493A Units
Min Nom Max Min Nom Max
Veo Supply Voltage 45 5 5.5 4.75 5 5.25 \
ViH High Level Input Voltage 2 2 \
Vi Low Level input Voltage 0.8 0.8 \
loH High Level Output Current -08 —-0.8 mA
loL Low Level Output Current 16 16 mA
foLk Clock Frequency A 0 32 0 32 MHz
(Note 5) B 0 16 0 16
tw Puise Width A 15 15
(Note 5) B 30 30 ns
Reset 15 15
tREL Reset Release Time (Note 5) 25 25 ns
Ta Free Air Operating Temperature —55 125 0 70 °C
’93A Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min (N:;{g 1) Max Units
\' Input Clamp Voltage Ve = Min, | = —12mA —-15 \
VoH High Level Qutput Vog = Min, lpy = Max 24 a4 v
Voltage ViL = Max, Vi = Min
VoL Low Level Output Voo = Min, loL = Max 0.2 0.4 y
Voltage ViH = Min, V| = Max (Note 4)
0 Input Current @ Max Ve = Max, V| = 5.5V 1 mA
Input Voltage
liH High Level Input Ve = Max Reset 40
Current V=24V A 80 oA
B 80
e Low Level Input Vee = Max Reset —-16
Current V= 0.4V A _a2 mA
B —3.2
los Short Circuit Voo = Max DM54 —20 —57 mA
Output Current (Note 2) DM74 —18 —57
Icc Supply Current Vee = Max (Note 3) 26 39 mA

Note 1: All typicals are at Voo = 5V, T = 25°C.
Note 2: Not more than one output should be shorted at a time.
Note 3: I is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded.
Note 4: Qa outputs are tested at Ior. = Max plus the limit valus of I;_for the B input. This permits driving the B input while maintaining full fan-out capability.
Note 5: Ty = 25°C and Vg = 5V.
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’93A Switching Characteristics

at Voo = 5V and Ta = 25°C (See Section 1 for Test Waveforms and Output Load)

90A ¢ 93A

Symbol Parameter From (Input) gL : :20!'2: Units
4 To (Output) L L
Min Max

fMAX Maximum Clock AtoQa 32 MHz
Frequency Bto Qg 16

tpLH Propagation Delay Time Ato 16 ns
Low to High Level Output Qa

tpHL Propagation Delay Time Ato 18 ns
High to Low Level Output Qa

tpLH Propagation Delay Time Ato 70 ns
Low to High Level Output Qp

tPHL Propagation Delay Time Ato 70 ns
High to Low Level Output Qp

tpLH Propagation Delay Time Bto 16 ns
Low to High Level Output QB

tPHL Propagation Delay Time Bto 21 ns
High to Low Level Output Qg

teLH Propagation Delay Time Bto 32 ns
L.ow to High Level Output Qc

tPHL Propagation Delay Time Bto 35 ns
High to Low Level Output Q¢

tPLH Propagation Delay Time Bto 51 ns
Low to High Level Output Qp

tPHL Propagation Delay Time Bto 51 ns
High to Low Level Output Qp

tPHL Propagation Delay Time SET-0
High to Low Level Output to 40 ns

Any Q
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Function Tables ot D)

V€6 » V06

90A 90A 93A
BCD Count Sequence BCD Bi-Quinary (5-2) Count Sequence
(See Note A) {See Note B) {See Note C)
Count Outputs Count Outputs Count Outputs
Qo Qc Qg Qa Qa Q@ Q¢ G Qp Qc Qg Qa
0 L L L L 0 L L L L [o] L L L L
1 L L L H 1 L L L H 1 L L L H
2 L L H L 2 L L H L 2 L L H L
3 L L H H 3 L L H H 3 L L H H
4 L H L L 4 L H L L 4 L H L L
5 L H L H 5 H L L L 5 L H L H
6 L H H L 6 H L L H 6 L H H L
7 L H H H 7 H L H L 7 L H H H
8 H L L L 8 H L H H 8 H L L L
9 H L L H 9 H H L L 9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
90A 93A
Reset/Count Function Table Reset/Count Function Table
Reset Inputs Outputs Reset Inputs Outputs
RO(1) RO(2) R9(1) R9(2) ([Qp Q¢ Qg Qa RO(1) R0O(2) Qp Q¢ Qg Qa
H H L X L L L L H H L L L L
H H X L L L L L L X COUNT
X X H H H L L H X L COUNT
)L( )L( )L( )'2 gggs; Note A: Output Qp is connected to input B for BCD count.
L X X L COUNT Note B: Output Qp is connected to input A for bi-quinary count.
X L L X COUNT Note C: Output Qp is connected to input B.

Note D: H = High Level, L = Low Level, X = Don't Care.
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90A * 93A

Logic Diagrams
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