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PRESETTABLE UP/DOWN COUNTER
BINARY OR BCD-DECADE

GENERAL DESCRIPTION the CARRY—IN signal is low. The CARRY—IN signal
in the low state can thus be considered a CLOCK

e MMC 4029 is a monolithic integrated circuit, ENABL — inal -
gvailable in 1B-lead dual in-line plastic or ceramic tggi to E\}q;hih%‘r?a?): ir:r:IJst:rg‘illqaar‘vn:Zlgsut"gf?Q cigngg_

ckage. , Y input is high:
?‘?\e B%MC 4029 consists of a four-stage binary or complished when the BINARY /DECADE input is high;

. . - the counter counts in the decade moade when the
BCD-decade up/down counter with provisions for BINARY /DECADE inout. is low

lnok-shead carry in both counting modes.The inputs Multiple packages can be conected in either a paral-

MMC 4029

consist of a single CLOCK, CARRY--IN (CLOCK lel-clocking or a ripple-clocking arrangement as
NABLE), BINARY/DECADE, UP/DOWN, PRESET ihown in.é:ascading counter packlagesscj ﬁar&:lletf cloc-
ENABLE signals. G, G2, G3, G4 and a CAFRY DUT  raspenge from "8l counting outpute, Rippie.clocking
signal are provided as outputs. A high PRESET ENA- allows for longer clock input rise and fall times.

BLE signal allows information on the JAM INPUTS to

preset the counter to any state asynchronously FEATURES

with the clock. A low on each JAM line, when the ® Medium speed operation—B8 MHz (typ) at C =
PRESET—ENABLE signal is high, resets the counter 50 pF and Vpp—Vgg = 10V

to it's zero count. The counter is advanced one ® Multi-package paraﬁe! clocking for synchrancus
count at the positive transition of the clock when the high speed output response or ripple clocking for
CARRY—IN or PRESET ENABLE signals arehigh. slow clock input rise and fall times
Advancement is inhibited when the CARRY—IN or .pgﬁfdsé%T ENABLE™ and individual "JAM" inputs

PRESET ENABLE signals are high. The CARRY— @ Binary or decade up/down counting

QUT signal 1s normally high and goes low when the ® BCOD outputs in decade mode
counter reaches its maximum count in the UP maode
or the minimum count in the DOWN mode provided

ABSOLUTE MAXIMUM RATINGS

Vpg® Supply voitage: G and H types -0.5to0 20 v

E and F types 0510 18 v

Vi Input voltage -0.5 to Vopt0.5 Vv

| DC input current (any one input) 10 mA

I}’tm Total power dissipation {per packagel 200 mw

Dissipation per output transistor

for T, = full package-temperature range 100 mW

Ta Operating .
temperature © G and H types -55 to 125 ‘;

. E and F types -40 to 85 oC

Tsig Storage temperature -65to 150 C

* Alf voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS

Vot ; 3to 18
o Sueply valtage: ggr?g F zty\'r')%ess 3 to 15 vV
v, imput voltage 0to Voo
Ta Operating
temperature : G and H types 5510 125 °C
E and F types -40 Lo 85 °C
CONNECTION DIAGRAM
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MMC 4029

STATIC ELECTRICAL CHARACTERISBTICS
{over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v Vg 1ol | Voo T ow 25C Thices I
v tvi WA | ™ o Tmax. | min. typ Imax | min fmes I
I Guiescent G.HO/5 5 5 004 5 150
current typesiC/10 10 10 o4y 10 300
0/158 15 20 o4y 20 GO0
0/2C 20 100 008 100 3000 A
B
E.FiO/ S 5 20 004] 20 1501
types [0/10 10 40 QD4al 40 300
0/15 15 80 004} 80 800
Von  Output high 0/ 5 <1 5 1485 495 445
voltage 0710 <1110 [995 895 995 '
0/15 <1 ] 15 1485 14.95 14995
Vo, Output low 5 /0 < 4 5 Dos 0.05 oS
voltage 1070 <1 10 005 0.05 0051 v
15/0 <11 15 0.05 005 oos
Vs input high -~ lossas|<1| s |35 35 34
voltage 1/9 <1 10 | 7= 7 7 v
15/1385] <1 | 15 |" (i 1
Vi input low 45/05] <1 5 15 15 15
voltage 9/1 <1 | 10 3 3 3 V
135715 <1} 15 4 4 4
lom Output GHID/S 25 5 -2 ~1.6{-3.2 -115
drive types[0/ 5 46 5 |-064 051 -1 -0 36
cureent 0/10 95 10 |-1.6 131-286 -5
/131 135 15 {-4.2 34 )-68 -2.4
ma
E.F {0/ 5 2.5 5 1-1.53 136} 32 11
typesi0/ 5 486 5 |-052 -0 44;-1 -0 3R
0/10 95 10 13 -11 |-26 -09
0/15] 135 19 | 36 -30|-68 -24
b, Output G H|D/H g4 5 1 064 BRSNS 036
SNk types (0710 05 10 16 13 ] 26 08
current 0/15 15 15 | 42 34 | 68 24
mA
E.FIO/ D 04 5 1082 0aaj 1 036
types (0710 0% 10 113 11§26 09
0/15 15 15 1 36 30| 68 24
b b Iput GH 1618 18 t01 100 +0 +1
leakage types Any
current, EF st . A
h 0715 15 +(3 +10 21 +0.3 +1
types
C, Input
capacitance Any input 5 75 pF
*Tioaw 56 Cfor G, H devices, - 400 C for . F devions
CTeorpe o 2 125°CHoe G devices, +B5°C tor £ F devices
The Noese Margm for both "7 and 07 level s
1V min with Vf",” : 5 i
2V minowith Ve 10V
25V min owth Vp, 10V




MMC 4029

DYNAMIC ELECTRICAL CHARACTERISTICS

gﬁ : niag;cégl'n; S0 pF, R, = 200 kn. typical temperature coefficient for all Vpg = 0.3%/°C, all input rise and
PARAMETER TEST CONDITIONS VALUES
. Vop V) —t UNIT
. min, l typ. | max
Clocksd operation
;;; Propagaticn delay time (O outputs) 5 050 | 500
' 10 120 | 240
¢
PHe 15 90 | 180
e  Propagation delay time (Carry Qutput) 5 280 | 560 ns
tpr, 10 130 | 260
15 85 | 190
triH, Transition time (@ outputs, carry output) B 100 | 200
bt 10 S0 | 100 | ns
15 a0 | 80
tw. Minimum clock pulse width 5 a0 | 180
10 45 | 80| n«
15 301 60
bttt Clock rise and fall time 5 15
10 15 | us
15 15
Tgerppte3t Minimum setup time (Carry input) 5 30| BO
10 10| 20
15 6] 12
— ‘ ns
Lserp  Minimum setup time (B/0 or U/D)- 5 170 | 340
‘ 10 70 |1 140
15 50 | 100
frae  Maximum clock nput frequency 5 2 4
10 4 8 MH2
15 55 11
Preset snable 2
tni.  Propagation delay tiune (Q ocutputs) 5 235 | 470
i 10 100 | 200
15 80 | 160
— ns
o,  Propagation delay bme (Carry Output) 5 320 | B4D
LR 10 145 | 2890
15 105 | 210
tw. Minimum Preset enable (pulse width) 5 65 { 130
10 35| 70| ns
15 25| 50
Lremse  Minimum preset enable (removal time) 5 100§ 200
10 551110 | nrs
15 , A0t Ay
Carry input
. Propagation delay time (Carry outout) 5 170§ 340
tou 10 70 { 140| ns
15 50 | 100
Lserup st
Minimum setup time Carry input) 5 251 50
10 15| 307 "S
15 12| 25
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MMC qoazg

PARAMETER TEST CONDITIONS VALUES -
1 VUD {V) min. typ — Nﬁ
Enotg E30
hetd Minmum hold time [Carry input} 5 100 | 200
10 35 | 70 |ns
15 a0 60

3 )f more than one umit s cascaded in the paraltel clocked application, t. should be made less than or

gqual to the sum of the fied propagation delay at 15 pF and the
driving stage for the estimated capacitive tpad.

=3¢ From Up/Down, Binary/Decade, Carry In preset tnable Control Inputs to Clock Edge.

1383 From Carry In to Clock Edae.

LOGIC DIAGRAM
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TRAUTH TABLES

clockq Ty PEL L 1818 controL npuT | 05 ACTION
p X | olo] 0] 1
BIN/DEC + | BINARY COUNT
{01 | x| 080 @ /D) 0 | DECADE COUNT
X x | ol 1110
_ UP/DOWN 1| UP COUNT
- 1 1 Q|0 NC (/o 0 DOWN COUNT
Jpx Q |GNC PRFSET ENABLE | 1 | JAM IN
T PE) 0 | NOJAM
3 NO) COUNTER ADVANGE
CRRAY N (G 1 | AT POSITIVE CLOCK
{CLOCK ENABLF) TRANSITION COUNTER
0 | ADVANGE AT POSITIVE
CLOCK TRANSITION
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