Signetics

ACL Products

FEATURES

Synchronous, reversible counting
Positive edge-triggered clock
4-blt binary

Asynchronous Parallel Load capa-
bility

Output capabllity: +24mA

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

5002 Incident wave switching
Center-pin Vcc and ground configu-

ration to minimize high-speed
switching noise

I category: MSi

DESCRIPTION

The 74AC/ACT11193 high-performance
CMQOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11193 is an asynchro-
nously presettable up/down 4-bit binary
counter. Separate up/down clocks, CP

and CPD respectively, simplify operation.
the outputs change state synchronously
with the Low-to-High transition of either
Clock input. If the CP, clock is pulsed
while CPy, is held High, the device wil

PIN CONFIGURATION
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Asynchronous Presettable
Synchronous 4-Bit Binary Up/
Down Counter w/Dual Clock

Objective Specification

GENERAL INFORMATION

! CONDITIONS TYPICAL
SYMBOL PARAMETER TA = 25°C; GND = 0V; B "7 77 1 UNIT
V.= 5.0V AC | ACT
I N S cc R N S !
to ! | Propagation delay ‘
PLH ) C, = 50pF 68 ' 85 ns
'L | CP, 10 Qy (PL=High | L . S
Power dissipation . :
o) t = 1MHz; C, = 50pF !
PD capacitance i =4 P 66 . 70 @ pF }
79}N Input capacitance V|f OV or Vo o 40 . 40 i PF
| 1 Per Jedec JC40.2 ' * !
LATCH | Latch-up current | Standard 17 500 | 500 l mA \
i BN T : i i
Maximum clock : !
t C, = 50pF
MAX trequency; CP »Q_ [i® P 125 ‘ 110 ‘ MHz i

Note:

1. CPD is used to determine the dynamic power dissipation (F"D in pW):

P =Cpp * Voo x f + £ (G x Vi x to) where:

1| = input frequency in MHz, C, = output load capacitance in pF,

10 = output frequency in MHz, VC

c= supply voltage in V,

¥ (CL % V002 x f5) = sum of outputs

ORDERING INFORMATION

[ PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP . . 74AC11193N
(300mil-wide) 40°C 10 +85°C 74ACT11193N
20-pin plastic SO e e Ao 74AC11193D

| (300mi.wide) 40°C 10 +85°C | 74ACT11193D

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
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Asynchronous Presettable Synchronous 4-Bit
Binary Up/Down Counter w/Dual Clock

7JAAC/ACTI1193

count up, if CP is pulsed while CP,,
held High, the devnce will count down
Only one Clock input can be held High at
any time, or erronecus operation will
result.

Inside the device are four master-slave
JK flip-flops with the nacessary 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, whqa asimilar transition
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

either count by two’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-
varsible operation must make the revers-
ing decision while the activating clock is
High to avoid erroneous counts.

The Terminal Count Up (TC )and Termi-
nal Count Down (TCD) outputs are nor-
mally High. When the circuit has reached
the maximum count state of 15, the next
High-to-Low transition of CP,, will cause
TG, 10 go Low. TCU will stay Low until
CP|, goes High again, duplicating the
count up clock, although delayed by two
gatedelays. Likewise, the TG, output will
go Lowwhenthe circuitisin the zero state
and the CP, goes Low. The TC outputs
can be used as the Clock input signals to
the next higher aorder circuit in a multi-

[ PINNUMBER | sYMBOL | * NAME AND FUNCTION
MR Master reset mput
PL Parallel load input (active- Low)
CPy Count up clock input (actwe rising edge)
20 cPy Count down clock |nput (act»ve nsmg edge)
18, 17,14, 13 Do-D3 | Data inputs. l
2,3,8,9 Q- Q4 Counter ouxputs
10 TEU Termlnal coum uwp (carry) oulput (acuve Low)
1 TED Termlnal count down (carry) output (actlve Low)
4,56,7 GND Ground (OV)
15, 16 Vee Posmve supply voltage
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MR M
pL il
0, _J
D1
b, _I : I——— B — -
0, _J
cP,
ce, aiplaly el
G, g S g IS p IS S e B oy BN
a, ] 1 f L T 1
9, [ 1 f :
9, 1 |
%, é
T, —1J
0 13 14 195 ] 1 2 t [ 1% 4 13
PN iy ‘@ COUNT UP > COUNT DOWN
CLEAR PRESET
June 2, 1989 5-250

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 Paralle! Load capability
permits the counter to be preset to any
desired number. Information present on
the parallel Datainputs (D, - Da) isloaded
into the counter and appears 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 be counted.
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Objective Specification

Asynchronous Presettable Synchronous 4-Bit

: 74AC/ACT11193
Binary Up/Down Counter w/Dual Clock /
MODE SELECT—FUNCTION TABLE STATE DIAGRAM
OPERATING INPUTS OUTPUTS |
MODE MR|PL [CPy |CPy [Dg | D, D, |D; |Qy Q, Q, Q; |TC,|TCy
H|IX]| X L | X X]X|X|L L L L|H L
Reset(clean | i x| x | w|x|x|[x|[x|C C L v|H|H
L] x| |Ljt|t|Ljlb L L LiH]L
Paralielioad | L [ L | X | H L L|LpL L Lo L LR
L|lL]| L X|HIH{HIHIH H H H|L|H
L]L|H X|H HIH|H|H H H H|H!|H
Count up L{H[T H| X)X ]| X]|[X Count up HOY | H
Count down LIH[H|T[X]|X]|X]|X Count down H |H@
H = High voltage level COUNT UP
L = Low voltage level COUNT DOWN
X = Don't care —
T =Low-to-High clock transition
NOTES:
1. TG, = CPU atterminal count up (HHHH).
2. TG, = CPD at terminal count down {LLLL).
LOGIC DIAGRAM
0, D, D, D,
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Asynchronous Presettable Synchronous 4-Bit

Binary Up/Down Counter w/Dual Clock 74AC/ACTINGS

RECOMMENDED OPERATING CONDITIONS

e T Taaciiies | 7aacTiwies
SYMBOL PARAMETER - - - {  UNIT
Min Nom Max |
| Vee DC supply voltage T 50 Y v
Vi |lmutwoltage | °© Vee | Y
,,,,, Vo | Outeut voltage a0 Ve |V
AVAY Input transition rise 0 10 nsiV
or fall rate
o TA Oberating fre-air tempéfature B BT ) 485 °67774!
NOTE: B o T

1. No electrical or switching characteristics are specitied at v‘,;c < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

[syMBOL [ PARAMETER TEST CONDITIONS RATING UNIT
" Veo | OCsupply voltage R T e A
T ”._7'7 Wivi - 77”; T 7iiTl| <0 R -20
| DC input diode current I VI VIE SRR rr — mA
>
KoL . e S A
Yy DC input voltage 0510V +05 \ ‘
i
E v T R .
| DC output diode current? %1_._777.\/. [ fﬂ_,, e T mA
oK > 0
or U R © R ¢1% I . e
Vo DC output voltage 050V, +05 | v
B DC output sgQurce or I o UV T o :
o sink current per output pin Vo=0tVee 50 mA
lCC DC VCC current +150
or e e e F— e e e mA
IsND DC ground current 1150
—:jSTG ] Storage temperature 7; 7 ~ 77 77 r: ” Ag t;:?—50> i 47,:9; 7
Power dissipation per package o .
Plastic DIP Above 70°C:derate linearly by 8mW/K 500 mwW
Pror | Power dissipation per package o o T B -
Plastic surface mount (SO) Above 70°C derate linearly by mW/K | 400 mwW
NOTES: T ) o S T o 7

1. Stresses beyond those listad may cause permanent damage 1o the device. These are siress ralings only and functional operation of the device al these or any other
conditions beyond those indicated under "recommended operating conditions” is notimplied. Exposure 10 absalute-maximum-rated conditions lor extended periods
may affect device reliability.

2. The inpul and outpul voltage ratings may be exceeded if the input and output current ratings are observed.
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Asynchronous Presettable Synchronous 4-Bit

Binary Up/Down Counter w/Dual Clock /
DC ELECTRICAL CHARACTERISTICS N
74AC11193 74ACT11193
T, = -40°C o T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta=*25°C| & iesec | Ta=*25°C| & gsc | UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 210 210
High-level
Viu input voltage 45 [3.15 a.1s 20 20 v
55 (385 385 20 20
30 0.90 0.90
Low-level
v, input voitage 45 135 135 0.8 08 v
55 165 165 08 08
30 | 29 29
Iop = “50pA 45 | 44 44 4.4 44
vi= 55 | 54 54 5.4 54
High-level Vi -
Vou | output voltage o lop = -4mA 30 [2s8 2.48 v
v 45 (394 a8 394 38
H lop = -24mA
55 [4.94 48 494 48
A
lop = -75mA 55 385 385
30 0.1 0.1
o = SOKA 45 0.1 0.1 0.1 0.1
V= 55 0.1 0.1 0.1 0.1
Low-level Vi
VoL | output voltage o lop = 12mA 30 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H lo = 24mA
5.5 0.36 0.44 0.36 0.44
1
lo, = 75mA 55 1.65 165
Input leakage
I current V, = Vg 0r GND 55 $0.1 +10 0.1 10| pA
Quiescent supply V,= V.. or GND,
lec curent | (l) e 55 8.0 80 8.0 80 HA
Supply current, One input at 3.4V, other inputs
8lce | TTL inputs High? 8tV or GND 55 09 10 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.

2. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VCC'
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