Signetics

ACL Products

FEATURES

+ Synchronous, reversible counting

Positive edge-triggered clock
+ BCD/decade

Asynchronous Parallel Load capa-
bility

Output capability: +24mA

CMOS (AC) and TTL (ACT) voitage
level inputs

500 incldent wave switching
Center-pin V¢ and ground configu-

ration to minimize high-speed
switching noise

I category: MSI

DESCRIPTION

The 74AC/ACT11192 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11192 is an asynchro-
nously presettable up/down BCD decade
counter, Separate up/down clocks, CPU
and CPD respectively, simplify operation.
the outputs change state synchronously
with the Low-to-High transition of either
Clock input. If the CPU clock is pulsed
while CP, is held High, the device will

PIN CONFIGURATION

N and D Packages
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Q, (2] [18] cpy
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Objective Specification

GENERAL INFORMATION
CONDITIONS TYPICAL |
SYMBOL PARAMETER Ty = 25°C; GND = 0V; T T O DUNIT
V..=50V AC . ACT
o 1 ccC
to o/ Propagation delay
PLH Ay C, = 50pF
tp. | CP,10Q_(PL = Highy | "L~ °F 68 | 85 | ns
Power dissipation f= 1MHz: C. = 500F
Cep capacitance' z.C = %0p 68 70 pF
L Cin Input capacitance Vi=0VorV.. 40 4.0 pF
: } Per Jedec JC40.2
LATCH | Latch-up current Standard 17 500 500 mA
Maximum clock
t C, = 50pF
MAX | frequency; CP, »Q, L P 125 | 110 | MHz
Note:
1. CPD is used to determine the dynamic power dissipation (PD in uW)
Po=Cpp * Voo I+ 20, x Ve x t) where
fI = input frequency in MHz, CL = output load capacitance in pF,
fo = output frequency in MHz, VCC = supply voltage in V,
¥ (CL x VCC2 x IO) = sum of outputs
ORDERING INFORMATION S
PACKAGES i TEMPERATURE RANGE ORDER CODE
~ 20-pin plastic DIP ) . 74ACT1192N
(300mil-wide) ~40°C 1o +85°C 74ACT11192N
20-pin plastic SO . . 74AC11192D
| (300mil wide) -40°C 1o +85°C 74ACT11192D

LOGIC SYMBOL

~ LOGIC SYMBOL (IEEE/IEC)
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74AC/ACT11192

~ount up, it is
pulsed while CP,  is held High, the d%wce
willcount down. %)nly one Clock input can
be held High at any time, or erroneous
operation will result.

Inside the device are four master-slave
JK flipflops with the necessary steering
logic to provide the asynchronous reset,
preset load, and synchronous count up
and count down functions.

Each flip-flop contains JK feedback from
slave to master such that a Low-to-High
transition on the CP_, input will decrease
the countby one, wh(?e asimilartransition
on the CP input will advance the count
by one.

One clock must be held High while count-
ing with the other because the circuit will

PIN DESCRIPTION

sither count by twa's or not at all depend-
ing on the state of the first flip-flop, which
cannot toggle as long as either Clock
input is Low. Applications requiring re-
versible operation must make the revers-
ing decision while the activating clock is
High to avoid erronecus counts.

The Terminal Count Up (TE yand Termi-
nal Count Down (TC ) ou1puts are nor-
mally High. When the circuit has reached
the maximum count state of 9, the next
High-to-Low transition of CP, will cause
TC,, to go Low. TC will stay Low until
CP goes High agaln duplicating the
count up clock, although delayed by two
gatedelays. Likewise, the ﬁooutputwill
go Low when the circuitis inthe zero state
and the CP_ goes Low. The TC outputs
can be used as the Clock input signals to
the next higher order circuit in a multi-

| PINNUMBER | SYMBOL | _ NAMEANDFUNCTION
12 MR Master reset |npul
11 PC Parallel Ioad mput (actlve Low)
19 cPy Ccunt up e clock |nput (acnve rising edge)
20 CPp Count down clock mput (actlve nsmg edg,e)
18,17, 14,13 Dp-Dy Data mputs
2.3,8,9 Q- Q3 Counter outputs
10 ﬁu Termlnal count up (carry) output (acnve Low)
1 TEO Termlnal count down (carry) output (acnve Low)
4,5.6,7 GND Ground (OV)
15, 16 Vee Positive supply voltage
. _TIMINGDIAGRAM
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stage counter, since they duplicate the
clock waveforms. Multi-stage counters
will not be fully synchronous, since there
is atwo-gate delay time difference added
for each stage that is added.

Asynchronous Parallel Load capability
permits the counter to be preset to any
desired number. Information present on
the parallel Datainputs (D - D,) is loaded
into the counter and appears on on the out-
puts when the Parallel Load (PL) input is
Low. A High level on the Master Reset
(MR) input will disable the parallel load
gates, override both Clock inputs, and set
all Q outputs Low. If one of the Clock
inputs is Low during and after a reset or
load operation, the next Low-to-Hightran-
sition of that clock will be interpreted as a
legitimate signal and will ba counted.
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MODE SELECT-FUNCTION TABLE

OPERATING INPUTS OUTPUTS
MODE  [MR[PC[CP, [CP,[D, D, [D; [Ds [Gs @, O; Gy |TCu|TCo
WX x [ C[x[x|x[x]e v v c]H]|L
Reset(clea) | |y | x | W |x|x|x|x|L ¢ L L|H]|H
tfofx oot 'I: ": t t : '5
Lol x| Rl lL|tL
Paralielioad | | | (| L | x | R| x| x|H Q, =D, L|
Lle| H| x| H|x[{x]|H Q, =D, H | H
Count up L|IH|T H|X|X|X]|X Count up HM | H
Count down LIH|H T X[ X[ X]| X Count down H [HE

H = High voltage level

L = Low voltage level

X = Don't care

+ =Low-to-High clock transition

NOTES:

1. T, = CPU at terminal count up (HLLH).
2. T, = CPD at terminal count down (LLLL).

LOGIC DIAGRAM

STATE DIAGRAM
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RECOMMENDED OPERATING CONDITIONS

[ o o 7747Aci17{1792 ‘74ACT11 192
SYMBOL PARAMETER b [ g e UNIT
Min Nom Max Min Nom
Ve DC supply voltage  eo' | s0 55 45 | so0 | 85 | v
VI Input voltage , o 777*79 _VQC ] 7!90% ,,V,
__ Vo | Outputvoltage ) o ] Ve Ve | Y
input transition rise
avav or fall rate 0 10 0 10
TA Operating free-air t;r;i);ak ture -40 185 -40 Toees |
NOTE: - o ) o

1. No electrical or switching characteristics are specified at VCC < 3V. Operation belween 2V and 3V is not recommended,

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER
Vg _| DO supply votage .
| DC input diode current?
IK
or —— S
' v .
: ! DC input voltage
| OC output diede current?
OK
or [S—— [ —
\
(o] DC output voltage
| OC output source or o
| o sink current per output pin )
'CC DC VCC current
or e
leND DC ground current
TSTG Storage lemper;idre L o )
Power dissipation per package
Plastic DiP
Pror g issipatio q
Power dissipation per package
Plastic surface mount (SO)
NOTES: -

TEST CONDITIONS

Above 70°C derate linearly by BmW/K

Above 70°C:derate linearly by 6mW/K

RATING TUNIT
T 051470 | v
R
e - mA
20
0510V, 405 v
.50
e mA
50
0510 Ve +05 v
+50 mA
+150
e ———— mA
+150
6510150 | °C
500 mwW
400 mw

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of Ihe device at these or any other
conditions beyond those indicated under "recommended operaling conditions™ is notimplied. Exposure lo absolute-maximum-rated conditions for extended periods

may alfect device reliability.

2. The input and output voltage ratings may be exceeded if the input and oulput current ratings are observed
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Asynchronous Presettable Synchronous BCD

Decade Up/Down Counter w/Dual Clock /
DC ELECTRICAL CHARACTERISTICS ) )
{ __T4AC11192 74ACT11192 .—l
T, =-40°C T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=+25C| §Lesec | Ta=+25°C| §  as0c | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level oy :
i VIH input voltage 45 | 3.15 3.15 20 2.0 v
1 55 | 3.85 3.85 20 20
IRRETR 090 |  |os0
Low-level = ST
VIL input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 08
T T T a0 | 29 29
IOH=-50pA 45 | 44 44 44 44
V)= 55 | 54 54 54 54
High-level Vi T TS
VOH output voltage or |0H = -AmA 3,0 2'58,, 248 v
v 45 394 38 3.94 38
H Ion = -24mA [ —
55 494 48 4,94 48
, B S
L lOH = -75mA - 55 ] 385 3.85
3.0 0.1 01
IOL=5°""A 45 0.t 0.1 I 04 0.1
Y= 55 0.1 0.1 0.1 0.1
Low-level \N =
VOL output voltage or IOL =12mA - ;ﬂ)k, 0.36 044 \
v 45 0.36 0.44 0.36 0.44
! H 'OL = 24mA A
i 55 0.36 0.44 0.38 0.44
) i
S ='Wl N (0 N I e8] 165
Input leakage _
L current V)=V or GND 55 0.1 £1.0 0.1 1.0 KA
B Quiescent supply | V. = V.. or GND, |
'CC current Icl) = OcC 55 8o 80 80 80 HA
o Supply current, One input at 3.4V, other inputs 1T
AIcc TTL inputs High2 at VCC or GND 55 09 10 mA
NOTES:
1. Not more than one output should be tested at a time, and the duration of the tesi should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0V or VCC'
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