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MC14516B/D

MC14516B

Binary Up/Down Counter
The MC14516B synchronous up/down binary counter is

constructed with MOS P−channel and N−channel enhancement mode
devices in a monolithic structure.

This counter can be preset by applying the desired value, in binary,
to the Preset inputs (P0, P1, P2, P3) and then bringing the Preset
Enable (PE) high. The direction of counting is controlled by applying
a high (for up counting) or a low (for down counting) to the
UP/DOWN input. The state of the counter changes on the positive
transition of the clock input.

Cascading can be accomplished by connecting the Carry Out to the
Carry In of the next stage while clocking each counter in parallel. The
outputs (Q0, Q1, Q2, Q3) can be reset to a low state by applying a high
to the reset (R) pin.

This CMOS counter finds primary use in up/down and difference
counting. Other applications include: (1) Frequency synthesizer
applications where low power dissipation and/or high noise immunity
is desired, (2) Analog−to−Digital and Digital−to−Analog conversions,
and (3) Magnitude and sign generation.

Features
• Diode Protection on All Inputs

• Supply Voltage Range = 3.0 Vdc to 18 Vdc

• Internally Synchronous for High Speed

• Logic Edge−Clocked Design — Count Occurs on Positive Going
Edge of Clock

• Single Pin Reset

• Asynchronous Preset Enable Operation

• Capable of Driving Two Low−Power TTL Loads or One
Low−Power Schottky Load Over the Rated Temperature Range

• These Devices are Pb−Free and are RoHS Compliant

• NLV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC−Q100
Qualified and PPAP Capable

MAXIMUM RATINGS (Voltages Referenced to VSS)

Parameter Symbol Value Unit

DC Supply Voltage Range VDD −0.5 to +18.0 V

Input or Output Voltage Range
(DC or Transient)

Vin, Vout −0.5 to VDD
+ 0.5

V

Input or Output Current (DC or Transient)
per Pin

Iin, Iout ±10 mA

Power Dissipation, per Package (Note 1) PD 500 mW

Ambient Temperature Range TA −55 to +125 °C

Storage Temperature Range Tstg −65 to +150 °C

Lead Temperature (8−Second Soldering) TL 260 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
1. Temperature Derating: Plastic “DW” Packages: 

– 7.0 mW/�
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PIN ASSIGNMENT
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TRUTH TABLE

Carry In Up/Down Preset Enable Reset Clock Action

1 X 0 0 X No Count

0 1 0 0 Count Up

0 0 0 0
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SWITCHING CHARACTERISTICS (Note 5) (CL = 50 pF, TA = 25�C)

Characteristic Symbol VDD

All Types

UnitMin Typ (Note 6) Max

Output Rise and Fall Time
tTLH, tTHL = (1.5 ns/pF) CL + 25 ns
tTLH, tTHL = (0.75 ns/pF) CL + 12.5 ns
tTLH, tTHL = (0.55 ns/pF) CL + 9.5 ns

tTLH,
tTHL 5.0

10
15

−
−
−

100
50
40

200
100
80

ns

Propagation Delay Time
Clock to Q
tPLH, tPHL = (1.7 ns/pF) CL + 230 ns
tPLH, tPHL = (0.66 ns/pF) CL + 97 ns
tPLH, tPHL = (0.5 ns/pF) CL + 75 ns

Clock to Carry Out
tPLH, tPHL = (1.7 ns/pF) CL + 230 ns
tPLH, tPHL = (0.66 ns/pF) CL + 97 ns
tPLH, tPHL = (0.5 ns/pF) CL + 75 ns

Carry In to Carry Out
tPLH, tPHL = (1.7 ns/pF) CL + 230 ns
tPLH, tPHL = (0.66 ns/pF) CL + 97 ns
tPLH, tPHL = (0.5 ns/pF) CL + 75 ns

Preset or Reset to Q
tPLH, tPHL = (1.7 ns/pF) CL + 230 ns
tPLH, tPHL = (0.66 ns/pF) CL + 97 ns
tPLH, tPHL = (0.5 ns/pF) CL + 75 ns

Preset or Reset to Carry Out
tPLH, tPHL = (1.7 ns/pF) CL + 465 ns
tPLH, tPHL = (0.66 ns/pF) CL + 192 ns
tPLH, tPHL = (0.5 ns/pF) CL + 125 ns

tPLH,
tPHL

5.0
10
15

−
−
−

315
130
100

630
260
200

ns

tPLH,
tPHL 5.0

10
15

−
−
−

315
130
100

630
260
200

ns

tPLH,
tPHL 5.0

10
15

−
−
−

180
80
60

360
160
120

ns

tPLH,
tPHL 5.0

10
15

−
−
−

315
130
100

630
360
200

ns

tPLH,
tPHL 5.0

10
15

−
−
−

550
225
150

1100
450
300

ns

Reset Pulse Width tw 5.0
10
15

380
200
160

190
100
80

−
−
−

ns

Clock Pulse Width tWH 5.0
10
15

350
170
140

200
100
75

−
−
−

ns

Clock Pulse Frequ17 Tm
(190)Tj
T2
552.1ET
521.121 375.534 .68024 29.707 re
f
552.189 375.534 .4
521
8 0 0 8 4486511 395.7166 T35 45968t

−
−

170100−−

ns

1.7014.83 6.5 98.4189905 TD
(10)Tj
227 0 2j
.1347 -1.0205 TD
(10)Tj
25, 08212j
ET
359.7124375.534 .6803 29.7075.09073475.50 0 6.561 29.877 .68033 re
f
BT9 re.3624 423759.71(hTj
T*
(−)Tj
T*
227 0 2j
.1347 -1.0205 TD
−)Tj
T*
25, 08211 r89.594 424375.534 .6803 29.7ree4
5213475.50 0 6.995.68033 re
 45968.*
(100)Tj
.2764 -1.0205 TD
(75)48227 0 2j
.13421.1e3.4.775 59.7.4.25, 08212.754 .680324re

4
521
8 0 0  4486511 33475.50 0 6.9Tj
.2-532.233 688.3654 T285 425.423768024 45.235 37227 0 2j
.1347 -1.0205 TD
−.235 3725, 0821135 404.56124re

4
521
8 0 0  4481 57273475.50 0 6.5 9820 6.5 – t

Clock Pulse227 0 2j
.13490Clock Pu375.53432..9.13490

ns
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Figure 1. Power Dissipation Test Circuit and Waveform
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Figure 3. Presettable Cascaded 8−Bit Up/Down Counter

NOTE: The Least Significant Digit (L.S.D.) counts from a preset value once Preset Enable (PE) goes low. The Most Significant
Digit (M.S.D.) is disabled while Cin is high. When the count of the L.S.D. reaches 0 (count down mode) or reaches 15 (count
up mode), Cout goes low for one complete clock cycle, thus allowing the next counter to decrement/increment one count.
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Figure 4. Programmable Cascaded Frequency Divider

NOTE: The 
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STYLE 1:
PIN 1. COLLECTOR

2. BASE
3. EMITTER
4. NO CONNECTION
5. EMITTER
6. BASE
7. COLLECTOR
8. COLLECTOR
9. BASE

10. EMITTER
11. NO CONNECTION
12. EMITTER
13. BASE
14. COLLECTOR
15. EMITTER
16. COLLECTOR

STYLE 2:
PIN 1. CATHODE

2. ANODE
3. NO CONNECTION
4. CATHODE
5. CATHODE
6. NO CONNECTION
7. ANODE
8. CATHODE
9. CATHODE

10. ANODE
11. NO CONNECTION
12. CATHODE
13. CATHODE
14. NO CONNECTION
15. ANODE
16. CATHODE

STYLE 3:
PIN 1. COLLECTOR, DYE #1

2. BASE, #1
3. EMITTER, #1
4. COLLECTOR, #1
5. COLLECTOR, #2
6. BASE, #2
7. EMITTER, #2
8. COLLECTOR, #2
9. COLLECTOR, #3

10. BASE, #3
11. EMITTER, #3
12. COLLECTOR, #3
13. COLLECTOR, #4
14. BASE, #4
15. EMITTER, #4
16. COLLECTOR, #4

STYLE 4:
PIN 1. COLLECTOR, DYE #1

2. COLLECTOR, #1
3. COLLECTOR, #2
4. COLLECTOR, #2
5. COLLECTOR, #3
6. COLLECTOR, #3
7. COLLECTOR, #4
8. COLLECTOR, #4
9. BASE, #4

10. EMITTER, #4
11. BASE, #3
12. EMITTER, #3
13. BASE, #2
14. EMITTER, #2
15. BASE, #1
16. EMITTER, #1

STYLE 5:
PIN 1. DRAIN, DYE #1

2. DRAIN, #1
3. DRAIN, #2
4. DRAIN, #2
5. DRAIN, #3
6. DRAIN, #3
7. DRAIN, #4
8. DRAIN, #4
9. GATE, #4

10. SOURCE, #4
11. GATE, #3
12. SOURCE, #3
13. GATE, #2
14. SOURCE, #2
15. GATE, #1
16. SOURCE, #1

STYLE 6:
PIN 1. CATHODE

2. CATHODE
3. CATHODE
4. CATHODE
5. CATHODE
6. CATHODE
7. CATHODE
8. CATHODE
9. ANODE

10. ANODE
11. ANODE
12. ANODE
13. ANODE
14. ANODE
15. ANODE
16. ANODE

STYLE 7:
PIN 1. SOURCE N‐CH

2. COMMON DRAIN (OUTPUT)
3. COMMON DRAIN (OUTPUT)
4. GATE P‐CH
5. COMMON DRAIN (OUTPUT)
6. COMMON DRAIN (OUTPUT)
7. COMMON DRAIN (OUTPUT)
8. SOURCE P‐CH
9. SOURCE P‐CH

10. COMMON DRAIN (OUTPUT)
11. COMMON DRAIN (OUTPUT)
12. COMMON DRAIN (OUTPUT)
13. GATE N‐CH
14. COMMON DRAIN (OUTPUT)
15. COMMON DRAIN (OUTPUT)
16. SOURCE N‐CH

XXXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
Y = Year
WW = Work Week
G = PbĭFree Package

GENERIC
MARKING DIAGRAM*

*This information is generic. Please refer to
device data sheet for actual part marking.
PbĭFree indicator, “G” or microdot “�”, may
or may not be present. Some products may
not follow the Generic Marking.
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DESCRIPTION:

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed  versions are uncontrolled  except when stamped  “CONTROLLED COPY” in red.
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