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DESCRIPTION

The 5493 is a 4-bit, ripple-type Binary
Counter. The device consists of four mas-
ter-siave flip-flops internally connected to
provide a divide-by-two section and a di-
vide-by-eight section. Each section has a
separate Clock input to initiate state
changes of the counter on the High-to-Low
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A gated AND asynchronous Master Reset
(MR,sMR) is provided which overrides
both clocks and resets (clears) all the
flip-flops.

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be op-
erated in various counting modes. In a

As a 3-bit ripple counter the input count
pulses are applied to input TP,. Simulta-
neous frequency divisionsof 2, 4 and 8 are
available at the Q,, Q, and Qg outputs. In-
dependent use of the first flip-flop is avail-
able if the reset function coincides with
reset of the 3-bit ripple-through counter.

clock transition. State f:hanges of the @ 4-bit ripple counter the output Qg must be ORDERING INFORMATION
outputs do not occur simultaneously be- ctod ext Iy to input CF. DESCRIPTION ORDER CODE
cause of internal ripple delays. Therefore, connected externally to input . - -
decoded output signals are subject to de-  The input count pulses are applied toinput | 14-Pin Ceramic DIP 5493/BCA
coding spikes and should not be used for  TP,. Simultaneous divisions of 2, 4,8 and | 14-Pin Ceramic FlatPack 5493/BDA
clocks or strobes. 16 are performed at the Qp, Q;, Qz and Q,
outputs as shown in the Function Table.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54
MR Master reset inputs 1UL
TPy Input 2uL
TP, Input 2UL
Qo - Qs Outputs 10UL
NOTE: Where a 54 Unit Load (UL) is understood 1o be 40pA Iy and -1.6mA |
PIN CONFIGURATION LOGIC SYMBOL
TPy E @ TPy
MR, [Z] 13 Ne
MR, [7] 12 oo ¥ —q cpy
ne 4] 1] o3
vee [5] 0] GND T 9 o
w6 5] o Q 0 0 o
23 12 9 8 "
For LLCC Pin A soe JEDEC No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2
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LOGIC DIAGRAM
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() = Pin number
veg = Pis % @ Q2 ]
GND = Pin 10
FUNCTION TABLE MODE SELECTION
COUNT OUTPUTS RESET INPUTS OUTPUTS
Q Q, Q, Q3 MR, MR Q Q Q Q
0 L L L L H H L L L L
1 H L L L L H Count
2 L H L L H L Count
3 H H L L L L Count
4 L L H L
5 H L H L H =High voltage level
6 L H H L L =Low voltage level
7 H H H L X =Don't care
8 L L L H
9 H L L H
10 L H L H
1 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H
NOTE: Output Qg connected to input CP4.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air tomperature range unless otherwise noted.)
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 7.0 "
' Input voltage range -0.5t0 +46.5 v
Iy Input current range -30t0 +5 mA
Vo Voltage applied to output in High output state range 0.510 Ve v
Tsra Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Ve Supply voltage 4.5 50 556 Vv
Vi High-level input voltage 20 \
Vi Low-level input voltage +0.8 v
Ik Input clamp current -12 mA
loH High-level output current -800 A
loL Low-level output current 16 mA
Ta Operating free-air temperature range -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! UMITS UNIT
Min Typ? | Max
Vou High-level output voltage Vee = Min, Vyy = Min, V= Max, loy = Max 24 34 \
VoL Low-level output voltage Vee = Min, Vi = Min, V|| = Max, g, = Max 0.2 04 v
Vi Input clamp voltage Vee = Min, | = Ik -15 v
hn2 Input current at maximum input voltage Vee = Max, V) =55V 10 mA
It High-level input currrent Vee = Max, V| = 2.4V MRinputs 40 uA
TPy, TP, inputs 80 HA
MR inputs -1.6 mA
" Low-level input current Voo = Max, V| = 0.4V TPy input 3.2 mA
TP, input -3.2 mA
los Short-circuit output current® Vee = Max -18 -55 mA
log Supply current? (total) Vee = Max 28 46 mA
AC ELECTRICAL CHARACTERISTICS T, = 25°C, V¢ = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
C_ = 15pF
Min Max
fuax TPy input count frequency 10 MHz
fMAX TP, input count frequency Wavetorm 1 10 MHz
tPLH Propagation delay 33 ns
tPHL TPy input to Qg output Waveform 1 33 ns
thLH Propagation delay 33 ns
tPHL TP, input to Q; output Waveform 1 33 ns
trLH Propagation delay 67 ns
tPHL TP, input to Q; output Waveform 1 67 ns
tPLH Propagation delay 102 ns
tPHL TP, input to Q3 output Waveform 1 102 ns
trLH Propagation delay 135 ns
tPHL TP, input to Q3 output Waveform 1 135 ns
AC SETUP REQUIREMENTS T, = 25°C, Vg = 5.0V
SYMBOL PARAMETER TEST CONDITIONS LIMIT UNIT
Min Max
tw TP, pulse width Waveform 1 50 ns
tw TP, pulse width Waveform 1 50 ns
tw MR pulse width Waveform 2 50 ns
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AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vg = 5.0V
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
CL = 50PF
Min Max
fmax TP, input count frequency 10 MHz
fuax TP, input count frequency Waveform 1 10 MHz
thLH Propagation delay 37 ns
tPHL TP, input to Qg output Waveform 1 37 ns
toLn Propagation delay 37 ns
tPHL CP, input to Q¢ output Waveform 1 37 ns
teLH Propagation delay ral ns
tPHL TP, input to Q output Waveform 1 71 ns
toLH Propagation delay 106 ns
oL TP, input to Qs output Waveform 1 106 ns
[ Propagation delay 143 ns
[ TP, input to Q3 output Waveform 1 143 ns
AC ELECTRICAL CHARACTERISTICS Tj = -55°C and +125°C, Vg = 5.0V8
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
C, = 50pF
Min Max
frmax TP, input count frequency 10 MHz
fmax TP, input count frequency Waveform 1 10 MHz
tLH Propagation delay 48 ns
tPHL TPy input to Qg output Waveform 1 48 ns
trLH Propagation delay 48 ns
tPHL TP, input to Qq output Waveform 1 48 ns
teLH Propagation delay 87 ns
tpHL TP, input to Q, output Waveform 1 87 ns
teLH Propagation delay 138 ns
tPHL TP, input to Q3 output Waveform 1 138 ns
teLn Propagation delay 186 ns
tPHL TPy input to Qg output Waveform 1 186 ns
AC SETUP REQUIREMENTS T4 = -55°C and + 125°C, V¢ = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS LIMIT UNIT
Min Max
tw TPy pulse width Waveform 1 50 ns
tw TP, pulse width Waveform 1 50 ns
tw MR pulse width Waveform 2 50 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table operating mode.

LESZIN
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. All typical values are at Voo = 5V, Ty = 25°C.

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

. lec is measured with all outputs open, both MR inputs grounded following momentary connection > 4.0V, and all other inputs grounded.
These parameters are guaranteed, but not tested.
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AC WAVEFORMS
HMAX \{"] \{"]
TP _-\ MR _]
m m s A\ le— tw Yrec
tw TP
PHL PLH LM
Q Vou
M ™ tPHL
VoL Q
\{"]
Waveform 1. Waveform 2.
NOTE: Vi « 1.5V
The number of Clock Pulses required between the tpy 1 and tpj(_ can be d from the appropriate Truth Table,
TEST CIRCUIT AND WAVEFORM
! |
vx Vee 5.0 27V W 2v oo
NEGATIVE
T PULSE AL u
AL 0.3V 0.3V ov
i 7
PULSE y UT our I'_ THL() LKt _'* l'_
GENERATOR
= s maw
Rt cL D 2.7v 27v )
POSITIVE
I PULSE \[] M
0.3V 0.3V
= = = = = { w 1 o
Test Clrcuit for 54 Totem-Pole Outputs input Pulse Definition
INPUT PULSE CHARACTERISTICS
FAMILY
R Vi Rep. Rate Tw Trn True
54XXX 400Q 1.5V 1MHz 500ns <7ns <7ns
DEFINITIONS:
C. = Load capacitance includes jig and probe capacitance: see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyt of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent.
Vx = Undclocked pins must be held at <0.8V, 2.7V or open per FunctionTable.
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