DMS54LS90/DM74LS90, DM54L.S92/DM74LS92, DM54LS93/DM74LS93

National
Semiconductor

DM54LS90/DM74L.S90, DM54L.S92/DM74LS92,
DM54LS93/DM74LS93 Decade, Divide by 12,

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 LS90, divide-
by-six for the LS92, and divide-by-eight for the LS93.

All of these counters have a gated zero reset and the LS90
also has gated set-to-nine inputs for use in BCD nine’s
complement applications.

To use their maximum count length (decade, divide-by-
twelve, or four bit binary), the B input is connected to the
Q4 output. The input count pulses are applied to input A
and the outputs are as described in the appropriate truth
table. A symmetrical divide-by-ten count can be obtained
from the LS90 counters by connecting the Qpoutputtothe
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 45 mW
B Count frequency 42 MHz

Absolute Maximum Ratings (ote 1)

Supply Voltage v
Input Voltage (Reset) w
Input Voltage (A or B) 5.5V
Storage Temperature Range —-65°Cto150°C

Note 1: The “Absolute Maximum Ratings” are those values beyond.
which the safety of the device cannot be guaranteed. The device shouid
not be operated at these limits. The parametric vatues 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.

Connection Diagrams (Dual-in-Line Packages)
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=)
Function Tables E
e
w
©
1=
LS90 L1590 Lse2 o
BCD COUNT SEQUENCE BI-QUINARY (5-2) COUNT SEQUENCE E
{See Note A) (See Note B) (See Note C) r'h‘
Count Output Count Output Count Output %’
Qp Qc 0B Oa s Qp Qc OB Qp Qc 0B 0a o
0 L L L L 0 L L L L o L L L L E
1 L L L H 1 L L L H 1 L L L H o
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 N
6 L H H L 6 H L L H 6 H L L L =)
7 L H H H 7 H L H L 7 H L L H =
8 H L L L 8 H L H H 8 H L H L N
9 H L L H 9 H H L L 9 H L H H r
10 H H L L @
11 H H L H N
(=]
. =
Ls93 &
COUNT SEQUENCE 1S90 [
{See Note C) RESET/COUNT TRUTH TABLE @
=
Count Output Reset inputs Output a
Op Qc QO Qa RO(1) RO(2) R9(1) RO(2)| Op Qc O Oa E
0 L L L L H H L X L L L L ™
1 L L L H H H X L | L ¢ 1 L »
2 L L H L X X H H H L L H 7.1
3 L L H H X L X L COUNT @
4 L H L L L X L X COUNT
5 L H L H L X X L COUNT
6 L H H L X L L X COUNT
7 L H H H
8 H L L L
9 H L, L H
10 H L H L
1 H L H H LS92,LS93
12 H H L L RESET/COUNT TRUTH TABLE
13 H H L H
14 H H H L Reset Inputs Output
15 H H H H RO(1) RO(2) |Op Q@c QB Qa
H H L L L L
Note A: Qutput Qp is connected to input B far BCD count. L X COUNT
Note B: Output Qp is d to input A for bi-q y count. X L 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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DM54LS90/DM74LS90, DM54LS92/ DM74LSQ2, DM541..593/DM74LS93

Recommended Operating Conditions

DM54L.S90 DM74LS9%0
Sym Parameter Units -
Min Nom Max Min Nom Max

Vee Supply Voltage 4.5 5 55 475 5 5.25 v

Vin High Level Input 2 2 \
Voltage

Vi Low Level 0.7 0.8 v
Input Volitage

lon High Level Output -04 ~-04 mA
Current

loL Low Level Output 4 8 mA
Current

fcuk | Clock Frequency Ato Qp 0 32 0 32 MHz
(Note 1) Bto Qg 0 16 0 16

fcuk | Clock Frequency Ato Qp 0 20 o] 20 MHz
(Note 2) Bto Qg 0 10 0 10

tw Pulse Width A 15 15 ns
{Note 1) B 30 30

Reset 15 15

tw Pulse Width A 25 25 ns

(Note 2) B 50 50
Reset 25 25

tREL Reset Release Time 25 25 ns
{Note 1)

trREL Reset Release Time (Note 2) 35 35 ns

Ta Free Air Operating -55 125 0 70 °C

Temperature

Note 1: C| =15 pF and R =2 k2.
Note 2: Gy =50 pF and R =2 k.
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'L S90 Electrical Characteristics

over recommended operating free air temperature {unless otherwise noted)

Symbol Parameter Conditions Min (NI‘:: g | Max Units
Vi Input Clamp Voltage Vee=Min, j= - 18 mA -15 v
Vou High Level Output Vce = Min DM54 2.5 3.4 v

Voltage 'on =Max DM74 27 34
V|L= Max
VIH =Min
VoL Low Level Output Vg =Min DM54 0.25 0.4 v
Yoltage oL = Max OM74 0.35 0.5
V|L = Max
Vm =Min
(Note 4)
loL=4 mA DM74 0.25 0.4
VCC = Min
Iy Input Current @Max Voo =Max Reset 0.1 mA
input Voltage Vi=7V
: Vee = Max A 0.2
V=55V B 0.4
hw High Leval Input Vee=Max Reset 20 rA
Current V=27V A 40
8 80
Il Low Level Input Vee = Max Reset -0.4 mA
Current V=04V A —24
B -3.2
los Short Circuit Vee=Max . DMS54 -20 -100 mA
Output Current {Note 2) DM74 —-20 —100
lce Supply Current Ve = Max (Note 3) 9 15 mA

Note 1: Al typicats are at Voo =5V, Ta =25°C.

Note 22 Nol more then one oulput should be shoried at a time, and the durstion should not sxcesd one second.
Note X Icc is measured with ail cutputs open, both RO inputs gr following

¥

10 4.5V and all other inputs grounded.

Note 4: Qu outputs are fasted at lgL = Max plus the limit value of fiL for the B input. This permita driving the B Input while maintaining tul tan-out

capabihty.
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DMS54LS90/DM74LS90, DM54LS92/DM74LS92, DM54LS93/DM74LS93

’LS90 Switching Characteristics

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

From R.=2 ko
(Input)
Parameter To C_L=15pF C_=50pF Units
(Output) Min Typ Max Min Typ Max
fmax Maximum Clock A 32 42 20 30 MHz
Frequency to
Qp
B 16 10
to
Qg
tpLH Propagation Delay A 10 16 13 20 ns
Time Low to High to
Level Output Qa
ten Propagation Delay A 12 18 18 24 ns
Time High to Low to
Level Output Qa
tpLH Propagation Delay A 32 48 35 52 ns
Time Low to High to
Level Output Qp
tpHL Propagation Delay A 34 50 40 60 ns
Time High to Low to
Level Output Qp
teLn Propagation Delay B 10 16 15 23 ns
Time Low to High to
Level Output Qg
tpHL Propagation Delay B 14 21 20 30 ns
Time High to Low to
Levei Output Qg
tp 4 Propagation Delay B 21 32 25 37 ns
“| Time Low to High to
" Level Output Q¢
teHL Propagation Delay B 23 35 25 44 ns
Time High to Low to
Level Output Q¢
tpLy Propagation Delay B 21 32 24 36 ns
Time Low to High to
Level Output Qp
tpyL Propagation Delay B 23 35 29 44 ns
Time High to Low to
Level Output Qp
teLn Propagation Delay SET-9 20 30 23 35 ns
Time Low to High to
Level Output Qa, Qp
tpy Propagation Delay SET9 26 40 32 48 ns
Time High to Low to
Level Output Qg, Q¢
tpHL Propagation Delay SET-0 26 40 35 52 ns
Time High to Low to
Level Output Any Q
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Recommended Operating Conditions

DM54LS92 DM74LS92
Sym Parameter Units
Min Nom Max Min Nom Max
Vee Supply Voltage 45 5 55 4.75 5 5.25
Vin High Level Input 2 2 v
Voltage .
ViL Low Level 0.7 0.8 v
Input Voitage
loH High Level Output ~0.4 ~-0.4 mA
Current
loL Low Level Output 4 8 mA
Current
foik Clock Frequency Ato Qg 0 32 0 32 MHz
(Note 1) BtoQg 0 16 0 16
ferk Clock Frequency AtoQa 0 20 0 20
(Note 2) BtoQg 0 10 0 10
tw Pulse Width A 15 15 ns
(Note 1) B 0 30
Reset 15 15
tw Pulse Width A 25 25 ns
{Note 2) B 50 50
Reset 25 25
tReL Reset Release Time 25 25 ns
{Note 1)
tReL Reset Release Time (Note 2) 35 35 ns
Ta Free Air Operating - 55 125 o] 70 °C

Temperature

Note 1: C| =15 pF and R =2 k.
Note 2: C| =50 pF and R =2 k(.
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DM54LS90/DM74L.S90, DM54LS92/DM74LS92, DM54LS93/DM74LS93

’LS92 Electrical Characteristics

over recommended operating free air temperature (unless otherwise noted)

Symbol Parameter Conditions Min (Ng: 1) Max Units
\'7 Input Clamp Voltage Vee =Min, )= —18 mA ~-15 \
Vou High Level Output Voo =Min DM54 25 34 v

Voltage loy = Max DM74 27 3.4
V)L = Max
Vig=Min !
VoL Low Level Output Voo =Min DM54 0.25 0.4 v
Voltage lo =Max DM74 0.35 05
VL= Max
V4 = Min
(Note 4)
loL=4 mA DM74 0.25 04
Vee =Min
i Input Current@ Max Vee = Max Reset 0.1 mA
Input Voitage Vi=7v
VCC = Max A 0.2
Vi=5.5v B 0.4
hH High Level Input Ve = Max Reset 20 uA
Current V=27V A 40
B 80
I Low.Level Input Ve = Max Reset ~0.4 mA
Current V;=0.4V A —2.4
B ~-3.2
los Short Gircuit Ve = Max DM54 -20 - 100 mA
Qutput Current {Note 2) DM74 ~20 — 100
lee Supply Current With Ve = Max (Note 3) 9 15 mA

Nate 1: Al typicals are at Voo =5V, Ta = 25°C.

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Nate 3: I is measured with ali outputs open, both RO inputs grounded following momentary connection to 4.5V and ali other inputs grounded.
Nate 4: Qp outputs are tested at g = max plus the limit value of I|L for the B input. This permits driving the B input while maintaining full fan-out capability.
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(=)
’LS92 Switching Characteristics =
at Voo =5V and To=25°C (See Section 1 for Test Waveforms and Output Load) I‘E
[74]
From R =2ko =4
{input) =
Parameter To CpL=15pF C_ =50 pF Units (=]
(Output) Min Typ Max Min Typ Max 5
N
fmax Maximum Clock A 32 42 20 30 MHz 6
Frequency to o
Qa L
B 16 10 =
to : 5
Qp Y
-
tpw Propagation Delay A 10 16 13 20 ns 8
Time Low to High to N
Level Output Qa o
tpyL Propagation Delay A 12 18 18 24 ns E
Time High to Low to B
Level Output Qa 5
tpLy Propagation Delay A 32 48 35 52 ns 3
Time Low to High to “U
Level Output Qp F—
tpuL Propagation Delay A 34 50 40 60 ns -4
Time High to Low to 5
Level Output Qp ©
w
tpLu Propagation Delay B 10 16 15 23 ns a
Time Low to High to =
Level Output Qg ~
>
tpHL Propagation Delay B 14 21 20 30 ns r
Time Righ to Low to %
Level Output Qg W
tpLy Propagation Qelay B 10 16 13 20 ns
Time Low to High to
Level Qutput Q¢
tpHL Propagation Delay B 14 21 20 30 ns
Time High to Low to
Level Output Q¢
tpLn Propagation Delay B 21 32 24 36 ns
Time Low to High to ’
Level Output Qp
tpuL Propagation Delay B 23 35 29 44 ns
Time High to Low to
Leve! Output Qo
tpyL Propagation Delay SET-0 26 40 - 35 52 ns
Time High to Low to
Level Output Any Q
N
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DMS54L.590/DM74LS90, DM54LS92/DM74LS92, DM54LS93/DM74LS93

Recommended Operating Conditions

DM54LS93 DM74LS93
Sym Parameter Units
Min Nom Max Min Nom Max

Vee Supply Voltage 4.5 5 55 4.75 5 5.25 \

ViH High Level input 2 2 v
Voltage

ViL Low Level 0.7 0.8 v
Input Voltage

lon High Level Output ~-04 ~-0.4 mA
Current

loL Low Level Output 4 8 mA
Current

fork Clock Frequency AtoQ, 0 32 0 32 MHz
{Note 1) BtoQp 0 16 0 16

fok Clock Frequency Ato Qp 0 20 0 20
(Note 2) Bto Qg 0 10 ) 10

tw Pulse Width A 15 15 ns
(Note 1) B 30 a0

Reset 15 15

tw Pulse Width A 25 25 ns

(Note 2) B 50 50
Reset 25 25

tREL Reset Release Time 25 25 ns
(Note 1)

tReL Reset Release Time (Note 2) 35 35 ns

Ta Free Air Operating ~55 125 0 70 °C

Temperature

Note 1: C| =15 pF and R =2 k(.
Note 2: Cy =50 pF and R =2 k0.
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’LS93 Electrical Characteristics

over recommended operating free air temperature (uniess otherwise noted)

‘Symbol Parameter Conditions Min (Nl!: 1) Max Units
Vi input Clamp Volitage Voo =Min, = -~ 18 mA -15 v
Vou High Level Qutput Vee=Min DM54 25 34 v

Voltage lon = Max DM74 27 34
ViL=Max
Vi =Min
VoL Low Level Output Ve =Min DM54 0.25 0.4 v
Voltage loL = Max DM74 0.35 05
V||_ = Max
Vig = Min
(Note 4)
loL=4 mA DM74 0.25 04
VCC = Min
l) Input Current@ Max Vge = Max Reset 0.1 mA
input Voltage V=7V
Vcc = Max A 0.2
V=55V B 0.4
™ High Level Input Voo = Max Reset 20 A
Current V=27V A 40
‘ B 80
I Low Level Input Voo = Max Reset ~0.4 mA
Current V=04V A _24
B -3.2
los Short Circuit Ve = Max DM54 - 20 —100 mA
Output Current (Note 2) DM74 _20 — 100
lee Supply Current With Ve = Max (Note 3) 9 15 mA

Note 1: Ali typicals are at Voo =5V, Ta=25°C.

Note 2: Not more than one output should be shorted aft 2 time, and the duration should not exceed one second.

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 [of = max plus the limit value of I)_for the B input. This permits driving the B input while maintaining full fan-out capabitity.
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DM54LS90/DM74LS90, DM54LS92/DM74LS92, DM54LS93/DM74LS93

’LS93 Switching Characteristics

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

From

R =2kn
(input)
Parameter To C_=15pF C_ =50 pF Units
(Output) Min Typ Max Min Typ Max

fmax Maximum Clock A 32 42 20 30 MHz
Frequency to

Qa

B 16 10

to

Qp
tp Ly Propagation Delay A 10 16 13 20 ns
Time Low to High to
Level Output Qa
tpyL Propagation Delay A 12 18 18 24 ns
Time High to Low to
Level Output Qa B
tpn Propagation Delay A 46 70 55 85 ns
Time Low to High to
Level Output Qp
tpuL Propagation Delay A 46 70 60 90 ns
Time High to Low to
Level Output Qp
tpLH Propagation Delay B 10 16 15 23 ns
Time Low to High to
Level Output Qg
teHL Propagation Delay B 14 21 20 30 ns
Time High to Low to
Level Qutput Qp
tpLn Propagation Delay B 21 32 25 37 ns
Time Low to High to )
Level Output Q¢
tpHL Propagation Delay B 23 35 29 44 ns
Time High to Low to
Level Output Q¢
tpLn Propagation Delay B 34 51 40 60 ns
Time Low to High to
Level Qutput Qp
tpHL Propagation Delay B 34 51 46 70 ns
Time High to Low to
Level Qutput Qp
tpHL Propagation Delay SET-0 26 40 35 52 ns
Time High to Low to
Level Output Any Q
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Logic Diagrams o
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The J and K inputs shawn without connection are lor reference only and are functionally at a high level. *
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