CMOS Logic MN4000B Series MN45168/MN4516BS

MNA4516B /MN4516BS

4-Bit Binary Up/Down Counters

B Description P-3

The MN4516B/S are 4-bit synchronous up/down counters. An
appropriate value of the counter is presettable by setting data
inputs (Pg ~ P3) while the reset input is Low and the load input
High.

The counter advances on the positive going edge of the clock
input when the load and the counter inputs are low.

A High on the reset input resets all the outputs (Og ~ O3) Low.
The UP/DN input determines whether the counter functions up
or down (H = UP, L = DOWN).

The MN4516B/S are equivalent to MOTOROLA MC14516B and 16-Pin « Pjastic DIL Package

RCA CD4516B. p 3

M Truth Table
MR PL |UP/DN| CE CP Mode 16-Pin « Panafiat Package (SO-160)
L H X X X parallel load
L L x H x no change Pin Configuration
L L L L A count down
L L H L va count up
H x X x x liset PLE—ﬁ ZG] Voo
uZH & HEce
P3 E"* LE _E 02
z
. . RdH & Hr
Pin Explanation _E E 3 v
CE|5H > -
CP  : Clock input 5] 12 P,
UP/DN: Up, Down designate input 0061 z 1] o,
PL . Counter load input TC 71 i —{10) up/DN
CE . Counter enable input Vss E E MR

MR . Reset input
Py~P; . Data input

0y~0; . Counter output
TC  : Carry output
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CMOS Logic MN4000OB Series MN4516B/MN4516BS

B Maximum Ratings (Ta=25C)

Item Symbol Ratings Unit
Supply Voltage Voo —0.5~+18 v
Input Voltage v, —0.5~Vppt0.5* vV
Quiput Voltage Vo —0.5~Vppt+0.5* vV
Peak Input - Qutput Current +1; max. 10 mA
Power Dissipation | Ta=—40~+60T max. 400 )
(per package) Ta=+60~-+85C Po Decrease up to 200mW rating at 8mW/°C mW
Power Dissipation (per output terminal) Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature Tstg —65~+150 T

* Vpp + 0.5V should be under 18V

\

B DC Characteristics (Vss=0V)

Voo | Sym- L Ta=—40C Ta=25C Ta=85T )
Item ' Conditions - . ] Unit
(V) | bol min. | max. | min. | max.| min. | max.
oui > 5 — 20 | — |2 | — | 150
uiescent Power
Supply Current 10 Ion V[= VSS or ij - 40 - 40 ha 300 /JA
15 — 80 — 80 — 600 —————
5 - v — 0.05 — 0.05 -~ 10.05 ——
Output Voltage . 17 Vss 0% Voo _ _ _ ——
Low Level 10 VoL ol < 1uA 0.05 0.05 0.05 v —
15 — 1005 — 1005 — |[0.05 ——
5 e o v 495 — 1495 — |4.95| —
Quipat Valtage 10| Vou | oom 9.95 | — 19.95| — |9.95| — | V
& [Tol <1uA
15 14.95{ — |14.95| — |14.95] —
5 Vo=0.5Vor4.5V — 1.5 — 1.5 — 1.5
Input Voltage 10 | Vi |[1y/<1#A | Vo=1V or 9V — v 3| =3 | =1|3]|vV
15 Vo=1.5Vorl3.5V| — 4 — 4 —
5 Vo=0.5V or 4.5V 3.5 — 3.5 — 3.5 —
o Lo 10| Vi ||Lo|<1#A | Vo=1V or 9V 7| -7 | =17 | =1V
15 Vo=1.5Vor13.5V| 11 — 11 — 11 —
5 Vo=0.4V, Vi=0or 5V 0.52 — | 0.44| — |0.36| —
Output Current _ - _ — _
Low Level 10 Io. | Vo=0.5V, Vi=0or 10V 1.3 1.1 0.9 mA
15 Vo=1.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
5 Vo=4.6V, V=0 or 5V 0.52 — 1 0.44 — 10.36 | —
D et 10 | —Ion | Vo=9.5V, Vi=0 or 10V 13| — {11 — 09| — | mA
15 Vo=13.5V, Vi=0 or 15V 3.6 — 3 — 2.4 —
Output Current High Level 5 —Ioy | Vo=2.5V, Vi=0or 5V 1.7 - 1.4 — 1.1 — mA
Input Leakage Current 15 *1I; | Vi=0 or 15V — 0.3 — 0.3 - 1 HA
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CMOS Logic MN4000B Series MN45168/MN4516BS
B Switching Characteristics (Ta=25TC, Vss=0V, CL=50pF)
Item Vin (V) Symbol min. typ. max Unit
5 — 60 180
Output Rise Time 16 triu - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 true - 30 90 ns
15 - 20 60
Propagation Delay Time 5 o 145 435
10 teuL — 60 180 ns
CP—On (H—L}
15 — 45 135
Propagation Delay Time 5 o 155 465
10 tp]_H - 65 195 ns
CP—On (L—H)
15 — 45 135
5 — 260 780
Propagation Delay Time
e 10 trul - 105 315 ns
CP—TC (H-L)
15 - 75 225
5 — 180 540
Propagation Delay Time
- 10 teru — 75 225 ns
CP—TC (L—H)
15 - 55 165
P o Delay Ti 5 — 125 375
ropagation Delay Time 10 tonL _ 55 165 ns
PL—On (H—L)
15 — 40 120
. 5 — 170 510
Propagation Delay Time
10 tpLH - 70 210 ns
PL—On {L—H)
15 — 50 150
Propagation Delay Time 5 - 250 750
_ 10 truL — 110 330 ns
PL—TC (H-L)
15 — 80 240
. . 5 — 250 750
Propagation Delay Time
. 10 teLn — 110 330 ns
PL—-TC (L—H)
15 — 80 240
Propagation Delay Time 5 - 165 495
I 10 teHL - 65 195 ns
CE-TC (H-L)
15 — 50 150
Propagation Delay Time 5 o 145 135
e = 10 teLn — 60 180 ns
CE—~TC (L—H)
15 — 45 135
5 — 205 615
Propagation Delay Time
_ 10 teuL — 65 195 ns
MR—On, TC (H—L)
15 — 45 135
Propagation Delay Time 5 - 225 675
MR—TC (L—H) 10 tpLy — 75 225 ns
15 — 50 150
(¥ig. 1) 5 — 45 135
\I\;lligir}?um Clock Pulse 10 twerL _ 20 80 e
15 - 15 45



CMOS Logic MN4000B Series

MN4516B/MN4516BS

B Switching Characteristics (Ta=25T, Vss=0V,

C1.=50pF) (countinued)

Item Vion (V) Symbol min, typ. max Unit
. 5 — 55 165
Minimum PL Pulse (Fig. 2) 10 tupLu — 25 75 ns
Width (H) :
15 — 15 45
(Fig. 2) 5 — 60 180
Minimum Reset Pulse \*&- 10 to — % 75
Width (H) WMRH ne
15 — 20 60
5 — 65 195
Reset Recovery Time (Fi8-2) 10 trMr — 20 60 ns
15 — 15 45
5 — 75 225
PL Recovery Time ¢Fi& 2) 10 trpe - 25 75 ns
15 - 15 45
Set-up Time (Fig. 2) 5 - 50 150
10 tsu — 25 75 ns
Pn—PL
15 — 20 60
: 5 — 125 375
Set-up Time (Fig. 1) 10 ¢ 50 150
—— - n
UP/DN—CP su ®
15 - 35 105
: 5 — 60 180
Set-up Time (Fig. 1) 10 ¢ _ 20 60
CE—CP su ne
15 — 10 30
- 5 — —40 10
: (Fig. 2)
Hold Time 10 fhore o e 5 ns
Pn—PL
15 — —20 0
. 5 — —90 35
ime (Fig, 1)
Hold Tl_me 10 thotd — —-35 15 ns
UP/DN—CP
15 - —25 15
. 5 — —40 20
. (Fig. 1)
Hold Time 10 thotd — —15 5 ns
CE—-CP
15 — —10 5
5 5 10 —
Maximum Clock Frequency 10 fmax 12 24 — MHz
15 17 34 —
Input Capacitance C - - 7.5 pF

o Dynamic Signal Waveforms

(Fig. 1) twepr . ta(UP/DN—CP + CE—~CP), t,s(UP/DN—CP - CE~CP)

Input (CP}

Input (CE}

thoid

thod  tsu

thatd

Input (UP/DN)

50%

Waveforms showing minimum_pulse width for
CP, set-up and hold times for CE to CP and UP/

DN to CP
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CMOS Logic MN4000B Series MN4516B/MN4516BS

(Fig. 2)twpLn. tRpL. tRMgr. twwmrd, tsu(Pn—PL), tyu(Pn—PL)

Input {CP!

Input (PLJ 50% \50%

tsu

Input (Pn)

Input (MR} 0% \50%

taakn

Waveforms showing minimum pulse width for PL and MR,
recovery time for PL and MR, and set-up and hold times for
PnhtoPL

B Timing Diagram
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CMOS Logic MN4000B Series MN45168/MN45168S

B Logic Diagram
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