} SY‘ SEMICONDUCTORES Y COMPONENTES

74L.S90
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 DM74LS90.

All of these counters have a gated zero reset and the
DM74LS90 also has gated set-to-nine inputs for use in
BCD nine’s complement applications.

To use their maximum count length (decade or four bit
binary), the B input is connected to the Q, output. The
input count pulses are applied to input A and the outputs
are as described in the appropriate truth table. A symmetri-
cal divide-by-ten count can be obtained from the
DM74LS90 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 Q.

Features

m Typical power dissipation 45 mW

m Count frequency 42 MHz

Ordering Code:

Order Number | Package Number

Package Description

DM74LS90M M14A

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow

DM74LS90N N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

INPUT

Reset/Count Truth Table

A NC aa ap GND Qg ac Reset Inputs Output
14 lva 12 1 |1o 9 8 RO(1) RO(2) R9(1) R9(2) |Qp Qc Qs Qa
H H L X L L L
H H X L L L L
X X H H H L L
- - X L X L COUNT
o - L X L X COUNT
L X X L COUNT
X L L X COUNT
1 2 3 |4 |5 6 7
INPUT  RO(1) RO(2) NC  Vge  R9(1)  R9(2)
B
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DM74LS90

Function Tables

BCD Count Sequence (Note 1)
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Bi-Quinary (5-2) (Note 2)
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H = HIGH Level
L =LOW Level
X =Don't Care

Note 1: Output Q, is connected to input B for BCD count.

Note 2: Output Qp is connected to input A for bi-quinary count.

Note 3: Output Qp is connected to input B.

Logic Diagram
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The J and K inputs shown without connection are for reference only and

are functionally at a high level.
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Absolute Maximum Ratingsote 4)

Supply Voltage N
Input Voltage (Reset) N
Input Voltage (A or B) 5.5V
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

Note 4: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. 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 Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \
Vg HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \%
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
feLk Clock Frequency (Note 5) A'to Qp 0 32 MHz

B to Qg 0 16
foik Clock Frequency (Note 6) Ato Qp 0 20 MHz
Bto Qg 0 10
tw Pulse Width (Note 5) A 15
B 30 ns
Reset 15
tw Pulse Width (Note 6) A 25
B 50 ns
Reset 25
tReL Reset Release Time (Note 5) 25 ns
tReL Reset Release Time (Note 6) 35 ns
Ta Free Air Operating Temperature 0 70 °C
Note 5: C| =15 pF, R =2kQ, Ty =25°C and V¢ =5V.
Note 6: C| =50 pF, R =2KkQ, T =25°C and V¢ = 5V.
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min (sz 7 Max Units
\ Input Clamp Voltage Vce =Min, [ =-18 mA -15 \
Vou HIGH Level Vee =Min, loy = Max 27 - v

Output Voltage VL = Max, Vi =Min
VoL LOW Level Vee =Min, g = Méx (Note 8)
Output Voltage VL = Max, V| =Min 0.35 05 \Y
loL =4 MA, Ve = Min 0.25 0.4
Iy Input Current @ Max Vee =Max, V| =7V Reset 0.1
Input Voltage Vce = Max A 0.2 mA
V,=5.5V B 0.4
iy HIGH Level Ve =Max, V) =2.7V Reset 20
Input Current A 40 HA
B 80
I LOW Level Vee = Max, V|, = 0.4V Reset -0.4
Input Current A -2.4 mA
B -3.2
los Short Circuit Output Current Ve = Max (Note 9) -20 -100 mA
lcc Supply Current Vce = Max (Note 7) 9 15 mA

Note 7: All typicals are at Ve = 5V, Ty = 25°C.
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DM74LS90

Electrical Characteristics (continued)

Note 8: Qp outputs are tested at Ig, = Max plus the limit value of I, for the B input. This permits driving the B input while maintaining full fan-out capability.

Note 9: Not more than one output should be shorted at a time, and the duration should not exceed one second.

Note 10: Ic¢ is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded.

Switching Characteristics atvec =5vand T, = 25°C

From (Input) RL=2kQ
Symbol Parameter To (Output) C_L=15pF C_ =50 pF Units
Min Max Min Max

fumax Maximum Clock Ato Qp 32 20 MHz
Frequency Bto Qg 16 10

! Propagation Delay Time

PLH Pag Y AtoQp 16 20 ns
LOW-to-HIGH Level Output

t] Propagation Delay Time

PHL Pag v AtoQp 18 24 ns
HIGH-to-LOW Level Output

t] Propagation Delay Time

PLH Pag Y AtoQp 48 52 ns
LOW-to-HIGH Level Output

! Propagation Delay Time

PHL Pag Y AtoQp 50 60 ns
HIGH-to-LOW Level Output

t] Propagation Delay Time

PLH Pag y Bto Qg 16 23 ns
LOW-to-HIGH Level Output

t] Propagation Delay Time

PHL pag y Bto Qg 21 30 ns
HIGH-to-LOW Level Output

! Propagation Delay Time

PLH Pag Y BtoQc 32 37 ns
LOW-to-HIGH Level Output

t] Propagation Delay Time

PHL Pag v BtoQc 35 44 ns
HIGH-to-LOW Level Output

t] Propagation Delay Time

PLH Pag Y BtoQp 32 36 ns
LOW-to-HIGH Level Output

! Propagation Delay Time

PHL Pag Y BtoQp 35 44 ns
HIGH-to-LOW Level Output

t] Propagation Delay Time

PLH Pag y SET-9t0 Qu Qp 30 35 ns
LOW-to-HIGH Level Output

t] Propagation Delay Time

PHL Pag Y SET-9t0 Qg, Qc 40 48 ns
HIGH-to-LOW Level Output

! Propagation Delay Time

PHL pag Y SET-0to Any Q 40 52 ns
HIGH-to-LOW Level Output
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Physical Dimensions inches (millimeters) unless otherwise noted

0.335-0.344
(8.509 —8.738)

0.226—0.244
{5.791-6.198)

|
LEAD NO. 1
IDENT

0.010 pax
0.259)
0.150-0.157
> @810-3.989)
0.053 - 0.069
0.010-0.020 .. o
{0.254—0.508 < > [ (1.346—1.753)
8° MAX TYP + 0.004-0.010
ALL LEADS . Y (©0.102-0.250)
}—nf ¢ SEATING [ AN 13y Y e e e e e

T PLANE T uﬁu #

(0.203-0.254) 0.016-0.050 (0356) g > L* —>‘ L—

0.008 -0.010 0.050 0.014-0.020 1yp
- 0.356—0.508
TYP ALL LEADS 0.004 {0.406—1.270) v 0.008 { )
©0.102) TYP ALL LEADS >y "
ALL LEAD TIPS M14A (HEV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A
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DM74LS90 Decade and Binary Counters

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

PINNO. 1T

0.145 —0.200
(3.683 —5.080)

0.740-0.770

(8801958
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< D00
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(6.3500.254)

LT 2] 3] [4] 5

0.092
DIA
(2.337)

IDENT

0.030 MAX
{0.762) DEPTH

OPTION 1

0.135+0.005

(3.429%0.127)

0.060 1vo
(1.528)

ol

A

A
Y j—‘_

€ 4° TYP
OPTIONAL

0.020
{0.508)
MIN

0.014—
{0.356—

A S

0.125—0.150 [

(3.175-3.810) —
—

0.023

0.584)
0.050 £0.010
{1.270-0.254)

TYP —| -

90° +4° TYP
0.075£0.015
{1.905£0.381)

0.100 £0.010
{2.540+0.254)

INDEX
AREA

PIN NO. 1
IDENT

OPTION 02

0.300-0.320
(7.620—8.128) 0.065

‘ \_

o 4Bo 0.008—0.016
95° £5 .00 TYp
e > {0:203—0.406)

0.280
{7 112)—>|
MIN

+0.040
—0.015

+1.016
(3'255-0,381)

0.325

N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Package Number N14A
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