L[y SGS-THOMSON T74LS390
Y GcroELECTRONIGS T74LS393

DUAL DECADE COUNTER
DUAL 4-STAGE BINARY COUNTER

» DUAL VERSION OF LS290 AND 293

s LS390 HAS SEPARATE CLOCKS ALLOWING
+2,+25,+5

a INDIVIDUAL ASYNCHRONOQUS CLEAR FOR
EACH COUNTER

s TYPICAL MAX COUNT FREQUENCY OF
50 MHz

= INPUT CLAMP DIODES MINIMIZE HIGH
SPEED TERMINATION EFFECTS

DESCRIPTION

The T74LS390 and T74LS393 each contain a pair

of high-speed 4-stage ripple counters. Each half of

the LS390 is partitioned into a divide-by-two section B1 D1

and a divide-by-five section, with a separate clock (Plastic Package) (Ceramic Package)

input for each section. The two section can be con-
nected to count in the 8.4.2.1 BCD code or they can
count in a biguinary sequence to provide a square
wave (50 % duty cycle) at the final output.

Each half of the LS393 operates as a Modulo-16 bi-
nary divider, with the last three stages triggered in

a ripple fashion. in both the LS390 and the LS393, {Micro Package) {Plastic Chip Carrier)
the flip-flops are triggered by a HIGH-to-LOW tran-
si-tion of their CP inputs. Each circuit type has a T74LSX>?XR|[3)FR CO?FEEL:SXXX o1
Master Resetinput which responds to a HIGH signal
by forcing all four outputs to the LOW state. T74LSXXX BT T74LSXXX M1
PIN CONNECTION (top view)
DUAL IN LINE
LS390 LS393
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T74L5390/393

CHIP CARRIER
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PIN NAMES
cP CLOCK ACTIVE LOW GOING EDGE
o INPUT TO — 16 (L53093)

TPy CLOCK ACTIVE LOW GOING EDGE

. INPUT TO - 2 (LS390)

CP, CLOCK ACTIVE LOW GOING EDGE
INPUT TO - 5 (LS390)

MR MASTER RESET (active HIGH) INPUT

Qp-Qs FLIP-FLOPS OUTPUTS

TRUTH TABLES

LS380 BCD LS390 = 5 LS393
(Inputon CPo; Qo CP 4) (Input on CP 4)
[ T T |
COUNT gmj count [ QUTPUTS | COUNT |_outputs
Qa&_&J»QL Q3| Q:z[ O Q| Q0| Q
0 L L LIL |- 0 LiL|tL 0 LiL|L|L [=
1 LiL|L H 1 LiL|H 1 LlL|L|H
2 LiL|lH L, 2 LIH|L 2 LIL|H|L
3 LIL|H H® 3 L|H|H 3 LIL|H|H
4 LIH|L|L]| 4 H{L|L 4 LiH|L|L
5 LI{H|L|H 5 L|H|L|H
6 LIH|[H| L 6 LiH|H]|L
7 LIH|H|H 7 L{H|H|H
8 HiL|L|L 8 Hliu|L]|L
9 Hib L H — 9 HiL|L|n
10 |H|L|H]|L
1 H{L|[H|H
12 |H|H|L]|L.
13 |H|HIL|H
14 |H|H[{H]|L!
H = HIGH Voltage Level 15 HiH[H[H]
L = LOW Voltage Level
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T74LS390/393

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
v Input Voltage, Applied to Input -05t0 15 \'%
Vo Output Voltage, Applied to Output -05t0 10 Vv

Iy Input Current, into Inputs —30to5 mA

lo Output Current, into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this speciication i1s not
implied. Exposure to absolute maximum rating conditions for extended peniods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS390XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.
LOGIC SYMBOLS AND LOGIC DIAGRAMS
LS390 (one half shown)
{6)
(1 15—dce, Py
(&) 12—dcp,
”lR U|~o f|h U|~z T: Lcom a ) Q_J ; a ) a
i1}
LN w® b w
21 E 61D ths ¢ Ry ’
%13 1109 K(n xLu Kln Kcnu
MR l2)l>= 1 1 b 1
3i 5 16} n
0 G4 Q; B3 o055
L$393 (one half shown)
{1 13 cp J [+§ J a J QJ J 1
HIR Tn (lll (III T] Le-om CcP ﬂl—qcP P P P
(21 3){5)(6) (T X ") X G « ") X
121109 8 2
" | |
|(3l {&) (5 {6)
O Q4 Qg Qoo
L7 SGS-THOMSON 36
Yf wicroel EcTRONICS




T74LS390/393

FUNCTIONAL DESCRIPTION

Each half of the LS393 Operates in the Modulo 16
binary sequences, as indicated in the + 16 Truth
Table. The first flip-flop is triggered by HIGH-to-
LOW transitions of the CP input signal. Each of the
other flip-flops is triggered by a HIGH-to-LOW tran-
sition of the Q output of the preceding flip-flop. Thus
state changes of the Q outputs for not accur simul-
taneously. This means that logic signals derived
from combinations of these outputs will be subject
to decoding spikes and, therefore, should not be
used as clocks for other counters, registers or flip-
flops. A HIGH signal on MR forces all outputs to the
LOW state and prevents counting.

Each half of the LS390 contains a + 5 section that
is independent except for the common MR function.

The + 5 section operates in 4.2.1 binary sequence,
as shown in the + 5 Truth Table, with the third stage
output exhibiting a 20 % duty cycle when the input
frequency is constant. To obtain a + 10 funtion
having a 50 % duty cycle output, connect the input
signalto CP+ and connect Q3 output to the CPginput
; the Qo output provides the 50 % duty cycle output.
If the input frequency is connected to CPo and the
Qo output is connected to CP4, a decade divider
operating in the 8.4.2.1 BCD code is obtained, as
show in the BCD Truth Table. Since the flip-flops
change state asynchronously, logic signal derived
from combinations of LS390 outputs are also sub-
ject to decading spikes. A HIGH signal on MR forces
all ouputs LOW and prevents counting.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ.(*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
for All Inputs
ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v
for All Inputs
Veo Input Clamp Diode Voltage -065 | -15 | Vec =MIN, Iin =-18 mA \'
Vo Output HIGH Voltage 2.7 Vee = MIN, lon = - 400 pA Vv
Vin = ViH or Vi per Truth Table
VoL Output LOW Voltage 0.4 loL=4.0mA | Vcc = MIN,
Vin = Vigor ViL v
05 | loo=8.0mA | per Truth Table
lH Input HIGH CP, CPy 40 | Voo =MAX, Vin=27V A
Current CP4 80
MR 20
CP. CPo 400 | Vcc = MAX, Vin=7.0V pA
CP4 800
MR 100
I Input LOW CP. CP -24 | Vec =MAX, ViN=04V mA
Current CPy -32
MR -04
los Output Short Circuit Current -20 -120 | Vec = MAX, Voyur=0V mA
{note 2)
Icc Power Supply LS290 30 Vee = MAX mA
Current
LS293 30 mA
Notes: 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating conditions for the device type.
2. Not more than one output should be shorted at a time.
(") Typical values are at Vec =5.0V, Ta=25 C.
456 (N7 SGS-THOMSON
Y/ ichoELECTRONICS
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T74L5390/393

AC CHARACTERISTICS : Ty =25°C,Voc =50V

Symbol p t Limits T
mbo eter it i
y aram Min. Typ. Max. est Conditions Unit
fmax Maximum Clock Frequency 25 35 MHz
CPy to Qg
fmax Maximum Clock Frequency 12.5 20 MHz
CP1 to Q1
teLh Propagation Delay, 12 20 ns
tPHL CP to Qc 1.S393 13 20
toLn CPo to Qg 1S390 12 20 ns
tPHL 13 20 c 5 oF
— =1
teLw | CP to Qq L5393 40 60 L=1ovp ns
tpuL 40 60
teLm CPo to Qz LS390 37 60 ns
tPHL 39 60
teLH CPy to Q4 LS390 13 21 ns
tpHL 14 21
trLm CP, to Qz LS390 24 39 ns
tPHL 26 39
tpLH CP, to Qs LS330 13 21 ns
tPHL 14 21
tpne MR to any Input LS390/393 24 39 ns
AC SET-UP REQUIREMENTS : T, =25C
Limits
Symbol Parameter Min. Typ. Max. Test Conditions Unit
tw ClccRuls@idth LS390 20 ns
tw CP, Pulse Width L$390 20 ns
tw CP, Pulse Width LS390 40 Voo =5.0V ns
tw MR Pulse Width LS390/393 20 ns
trec Recovery Time LS390/393 25 ns

RECOVERY TIME (t) - is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in
order to recognized and transfer HIGH Data to the Q outputs.

<7}
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T74LS5390/393

AC WAVEFORMS
Figure 1.
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The number of Clock Pulses requred between the tpr. and tpin measurements can be determined from the appropriate Truth Table.
Figure 2.
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