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EIOGHEETORIED

PRESETTABLE UP/DOWN COUNTER
BINARY OR BCD-DECADE

GENERAL DESCRIPTION the CARRY—IN signa! is low. The CARRY—IN signal

MMC 4029 | ithic it ced circu in the low state can thus be considered a CLOCK
The ' is a mondlithic integrated circuit,  ENABLE. SRRV ol . )
ovailable in 16-lead dual in-ine plastic or ceramic  rag 1o quzhih%ﬁe‘%: e Jst:rgi'rr::r vn::l::imt?:g conse

ack%gﬁ- . . complished when the BINARY /DECADE input is high;
?‘he MC 4028 consists of a four-stage binary or the co - nput 15 igh,
. . = unter counts in the decade mode when the
BCD-decade up/down counter with provisions for BINARY/DECADE inout. is low

lnok-ahead 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

ENABLE). BINARY/DECADE, UP/DOWN, PRESET ihown in é:ascadingrj] counter packiagesd ﬁarallelf cloc-
. ing provides synchronous contral and hence faster

ENABLE 5'9”5“56 @1, G2, 33, A4 and a CARRY OUT response from all counting outputs. Ripple-clocking

signal are provided as outputs. A high PRESET ENA- altows 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—8 MHz (typ) at G =

PRESET—ENABLE signal is high, resets the counter 50 pF and Vpp—Vgs = 10V

to it's zero count. The counter is advanced one ® Muiti-package paraﬁe! clocking for synchronous

count 8t the positive transition of the clock when the h:gh sipeed' 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 .er:ﬁiEdséiT ENABLE" and individual "JAM® inputs

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

QUT signal 1s normaily high and goes low when the & BCO outputs in decade mode
counter reaches its maximum count in the UP mode
or the minimum count in the DOWN mode provided

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voitage: G and H types -0.5to 20 v
E and F types 0510 18 v
V, input voltage -0.5 to VDU+O'5 vV
| DC input current (any one input) 10 mA
I}’m Total power dissipation {per package} 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mw
Ta Operating . .
temperature ¢ G and H types -55to z
. E and F types -40 to 85 cC
Teig Storage temperature -65to 150 C
* Alf voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vet Supply voltage; G and H types 3to 18 v
E and F types 3to 15 Y
v, imout, voltage Oto Voo v
Ta Operating
temperature . G and H types 5510 125 °C
E and F vypes -40 ta 85 °C
CONNECTION DIAGRAM
PRESET ENABLE(f 1 Wio
o 2 £LOCK
e Q3 a3
JE R & 12 JAM3
TN S 1AM 2
av s a2
hmRY 0T 7 UPY DXIWN
vee [la BINARY /OE C ADE
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_ MMC 4029
STATIC ELECTRICAL CHARACTERISTICS
{over recommended operating conditions)
YEST CONDITIONS VALUES
PARAMETER v Vg 1ol | Voo T ow 25°C Lyem il
vi tvi WAL | ) oo Tmax. | min. | typ | max | mun. | mce e
I Guiescent G.HIO/5 5 5 004 5 150
current typesiC/10 10 10 co4ay 10 300
0/15 15 20 Qo4 20 6007
0/20 20 100 008} 100 13000 A
In
E.F |0/ 8 5] 20 1004] 20 150
types |0/10 10 40 Q04| 40 300
0/15 15 80 0p4| 80 500
Von  Qutput high 0/ 5 <1 5 1495 4.95 435
voltage 0/1Q <11 10 {995 895 935 v
0/1%8 <1 ]| 15 (1485 1495 14 95§
Vg,  Cutput low 5 /0 < 1 5 005 0.05 oS
voltage 10/0 <1 {10 0.05 Q.05 QUS| v
15/0 <11 15 0.05 005 aos
Vi input high 05/45 1 <1 5135 as 35
voltage 1/9 <P 10 | 7= 7 7 v
1521358 <1 15 |11 " i
Vi input low 45/051| <1 o) 15 15 15
voltage 9/1 <1 | 10 3 3 3 Vv
13572151 <1 | 15 4 4 4
lom Output GHID/D 25 S |2 ~-16 §-32 -115
drive types|{0/ 5 4.6 5 |-064 051 -1 -0 36
cureent 0/10 95 10 |-1.8 13 1-26 -8
0/15F 1356 15 {-4.2 -341-68 -2.4 N
m
E.F {0/ 5 2.5 5 153 1.36] 3.2 11
ypes 0/ 5 456 5 |-052 -0 44;-1 -0 36
0/10 a5 10 13 -11]-26 -09
0715 135 15 | 38 -301-68 -2.4
by Output G H|0D/5 04 5 | 064 RRSR N I 03k
SNk types |0/10 5 10 16 13126 08
current 0/15 15 15 | 42 34 | 6B 24 A
m
EFIG/H 04 5 | 082 D44 1 036
types {0710 05 10 13 11 2b a9
0/15 15 15 | 36 30| 68 24
hie i nput GHl6/18 18 t0.1 1105 +0 11
leakage types Any A
current, #
EF g M 15 +03 £10 9} +03 1
types
C, Input
capacitance Any input 5 75 pF
*Tioaw 85 Cfor (. Hdevices - 400 C for £ F devices
*Toors o H129°C for G Hodevices, 4850 tor £ F devices
Thie Nesse Margm tor both 777 and "0 level 1
1V min with Vr',[_] - by
2V minowith Vo 10V
25V min with Vi, 10V
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MMC 4028

DYNAMIC ELECTRICAL CHARACTERISTICS

. o — 3 -
gﬁﬁ niag--cégl'n; 50 pf, R, = 200 k1, typical temperature coefficient for all Vpp = 0.3%/°C, all input rise and
PARAMETER TEST CONDITIONS VALUES
' VDD V) ' - UNIT
- min. l typ. | max
Clocksd operation
;,:; Propagation delay time (O outputs) 5 250 | 500
- ' 10 120 | 240
15 S0 | 180
tue  Propagation delay time (Carry Qutput) 5 280 | 560 "
tpri 10 130 | 260
15 g5 | 190
triH, Transition time (@ outputs, carry output) E 100 | 200
brut 10 S0 {100 | ns
15 a0 ¢ 80
tw. Minimum clock pulse width 5 80 | 18O
10 45 | 90 | ne
15 301 B0
t. te3t  Clock rise and fall time 5 15
10 15 ] us
_ 15 15
Tgerupie3t Minimum setup time (Carry input) 5 30| B8O
10 10| 20
15 B 12
Lseryp  Minimum setup time (B/0 or U/D)- 5 170 | 340 "
‘ 10 70 | 140
15 80 ¢ 100
frae  Maximum clock nput frequency 5 2 4
10 4 B MHz
15 55 | 11
Preset anable ¢
tn.  Propagation delay time (Q outputs) 5 235 | 470
thn 10 100 | 200
15 80 | 160
ns
to.  Propagation delay tme (Carry Output) 5 320 | 640
toun 10 145 | 280
15 105 | 210
tw. Minimum Preset enable (pulse width) 5 65 | 130
10 35 70| ns
15 ea | 50
Lremsr  Minimum preset enable (removal time) 5 100 | 200
10 55 1 110} ng
15 40 U ]
Eﬂ‘v input ]
tew.  Propagation delay time (Carry output) 5 170 | 340
tory 10 70 { 1a0| ns
o 15 50 | 100
A
Minimum setup time ([Carry input) 5 25| 50
10 15| 30| "S
o 15 12| 25
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MMC a0ag
PARAMETER TEST CONDITIONS VALUES o
. Vpa (M) o | typ, | man. £1
EpotssF 363
hatis Mirimum hold ume [Carry input} 150 ng Egg .
15 0| BO

3 |f more than one unit is cascaded in the paraliel clocked apphcation, t. should he made less than or
gqual to the sum of the fed propagation delay at 15 pF and the transition time of the carry output
driving stage for the estimated capacitive tnad.

=3¢ From Up/Down, Binary/Decade, Carry In preset Enable Control tnputs to Clock Edge.
14483t From Carry In to Clock Edae.
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TRAUTH TABLES
Clock Ty PE 2 1818 conTroL npuT | HOCI ACTION
¥ x | ola ] o]
BIN/DEC 1 | BINARY COUNT
. {0 x | 8]0 @ /D) 0 | DECADE COUNT
X X | ol 1|10
_ UP/DOWN 1 | UP COUNT
. 1 1 X Q|0 NG I/ 0 DOWN COUNT
J x| x ] 0 JONG PRESET ENABLE 1 | oaM N
= e (PE) 0 | NOJAM
_ NO COUNTER ADVANGC
CARRAY IN (€1 1| AT POSITIVE CLOCK
LOCK ENARLE) TRANSITHON COUNTER
0 | ADVANGCE AT POSITIVE
CLOCK TRANSITION
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