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MMC 4510 MMC 4518

PRESETTABLE UP/DOWN COUNTERS:
MMC 4510 PRESETTABLE BCD UP/DOWN

COUNTERS

MMC 4516 PRESETTABLE BINARY UP/DOWN

COUNTER
GENERAL DESCRIPTION

The MMC 4510, MMC 4516 are monolithic integra-
ted circuits available in 18-lead dual in-lne plastic
package.

The MMC 4510 Presetable BC Up/Down Counter
and MMC 4516 Binary Up /Down Counter consist of
four synchronously clocked D-type flip-flops (with a
gating structure to provide T-type flip-flop capabi-
fity) connected as counters. These counters can be
cleared by a high level RESET lne, and can be preset
to any binary number present on the jam inputs by a
high level on the PRESET ENABLE line. The MMC
4510 will count out of non-BCO counter states in 3
maximum of two clock pulses in the up mode, and a
maxmum of four clock pulses n the down mode, (f
the CARRY-IN mput 1s held low, the counter advan-
ces up or down on each positive-going clock trans.-
tion. Synchronous cascading is accomplished by

connecting all clock inputs In parallel and connecting
the CARRY-OUT of a less significant stage to the
CARRY-IN of a more significant stage. The MMC
4510 and MMC 4516 can be cascaded in the ripple
mode by connerting the CARRY-OUT to the clock of
the next stage. If the UP/DOWN input changes du-
ring a terminal count, the CARRY-OUT must be ga-
ted with the clock, and the UP/DOWN input must
change while the clock is high. This method provides
a clean clock signal to the subsequent counting
stage.

FEATURES

& Medium speed cperation f,q = 8 MHz typ. at 10V
® Synchronous internal CARRY propagation
& RESETY and PRESET capability

ABSOLUTE MAXIMUM RATINGS

Voo* Supply volitage: G and H types -05to 20 Vv
E and F types -0.5to 18 v
v, Input voltage 05t VpptGb5 v
:5 DC input current (any one input) 10 mA
kot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T4 = full package-temperature range 100 mw/
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to B85 s
Tsrg Storage temperature -65to 160 C
* All voitage values are referred ﬁo Vgg pin voitage
RECOVMMENDED OPERATING CONDITIONS
Vgo! Supply voltage: G and H types 18
E and F types 3to 15 v
V, imput voltage Oto Voo
Ta Cperating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM
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MMC 4510 MMC a5
STATIC ELECTRICAL CHARACTERISTICS o
lover recommended operating conditions)
) TEST CONDITIONS VALUES
PARAMETER (Y Vo [lol {Veo!| Tow as°c The -
™ v . {“_m V) min. | max. | min. | typ | max. | min. { max.
Il  Guiescent |G, H |0/ S 5 5 004| & 1 1s0]
current ftypes 10/10 10 10 004} 10 300
0/15 15 20 004 20 800
0/20 20 100 0.08 | 100 3000 uh
EF|lO/S 5 20 004 ]| 20 150
[types{10/10 10 40 004 (| 40 300
0/15 15 80 004! BO 600
Vow  Output high 0/ 5 <1 5 14.95 4.95 4.95
voltage 0/10 <11 10 19895 8495 g.85 Vv
0/15 <1 15 11485 14.95 14.85
Voo  Output low 5 /0 <1 5 005 ) 0.05 0.05
voltage 10/0 <11 10 0.0% 0.05 005} v
15/0 <3115 0.05 a.05 0.05
Vs Input high 05/451 <1 5135 35 35
voltage /9 <1101 7 7 7 v
157138 <1 i5 |11 11 i1
Vi Input low 45/05| <1 5 1.5 15 1.5
voitage a/1 <1 10 3 3 3 vV
. 135715 <1 15 4 4 4
Iy Output G.H|0/5] o5 5 |-2 ~-16|-3.2 ~1.15
drive types|0/ 5| 46 5 |-064 ~0.51-1 -0.38
current G/10 895 10 |~1.6 -1.3 |-28 -39
0/15| 135 15 |-4.2 -3.4 |-6.8 ~2.4 R
m
E.F |0/ 5 2.5 5 [-1.53 -1.38-32 -1
types |0/ B 46 5 {-059 —{0.44i -1 -(0.36
G/10 a5 10 1-1.3 ~11 |-2.8 ~-0.8
0/15] 135 15 |~36 -3.01-68 —2.4
™ Output G.HO/ 5 04 5 (064 051] 1 0.36
ek types|0/10 05 10 1 18 131 26 0g
current, 0/15 15 15 | 4.2 34 | 68 2.4
) mi
_E, FiGsr 5 04 5 1 052 044} 1 0386
types 10/10 05 10 1.3 11 25 04
. 0/15] 15 15 | 36 30 | 68 2.4
b B Input GH . 5 . .
leakage types 0/18 Any 18 +0.4 +107 +01 +1 \
current . . #
innut
E.Flg/s| " 15 +0.3 +10 5| +03 +1
B types
. Iregut,
CHmOtance Any input 5 | P34 | pF
T - BB for G M devices,  A0°C for £, F devices.
Y Tme 12570 for G H devices, FHS'C for B F devices.
Tha Noisa Margn for both "1 amtd "0 level s
TV mun. with Vi == BV
2V ormin with Vg = 10V
2.8 vV mmn with Vpo = 15 V -
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'MMC 4510 MMC 4516

;D'I\IAMIG ELECTRICAL CHARACTERISTICS

= p5°C; be"g 50 pF, R, = 200 k, typical temperature coeficient for all Vpp values i 0,3%/°C, &l input rise

and fell times = 20 ns)
' VALUES
PARAME TEST CONDITIONS - _ . UNIT
e Voo W MIN. | TYR. | MAX
tm,  Propagation delay time Clock to @ | 1% Egg ' ggg e
ton output ; 158 751 190
Propagation delay time preset or B 5 210 420
E:_": reset to Q output - 10 1 gg % é g - ns
15
oy grugpagation delay time clock to carry _ 150 ?gg ggg s
Fpu 15 o0 | 180
Propagation delay time carry in to 5 125 250
trl carry out 10 60 | 120 | o
15
tpwLs Propagation delay time preset or 5 320 640
toLH reset tO carry Ut 10 162 ggg ns
15 12
tr, Transition time’ 5 : 100 200
r‘THL 10 50 100 ns
15 40 80
fnex: Max. clock frequency 1% 2 g 2
16 55 1M1
tn Clock pulse width 5 1 ;')g
10 nsg
15 &80 '
(*} Preset enble or removal time 5 1 gg
10 5
15 &0
tr o+ Clock rise and fall time fé 1 g’
t 1 ns
f 15 3
Loetup Carry in S8tup time 5 15-33
10 2 ns
15 45
Lsetup Up-down setup time % 538 i
1 ’ i
15 110
tw Preset enable or reset pulse width 3 agg | l
m 1 ! Eooms
15 75 b

t*) Time regurea arter the faling edge of the reset or preset enable inpits betore Lne 7ising edge of the clock
will trigger the counter {similar to setup timel o o _ S

) more than umt 5 CAsCadEe mn tne paratel cicched appicati tn, oomiooe 5h0 i be rnade Jess thar ue et
to the sum of the fGxed oropagation delay of 15 pf end the teansibon tima of the carry outgut drieac stage
for the astivated cpn o
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MMC 3510 MMC 451 g
LOGIC DIAGRAM & 7omn 1
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MMC 4510 MMC 4518
TIMING DIAGRAMS MMC 3510
cuock ruu g
{ARRY ™ il
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MMC 4510MMC 951

TYPICAL APRLICATIONS

Typical i6-channet ¥ bit dofn aguisition syshem
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This aguisiion systern can be operated m the random access mode by jamming in the channel number at

the present nputs orn the sequentsst mode by clocking the MMC 4516,
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