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FEATURES
- Synchronous counting and leading

« Two count enable inputs for n-bit
cascading

+ Positive edge-triggered clock

» Synchronous reset

» Qutput capability: £24mA

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

« 50Q incident wave switching

= Center-pin Vg and ground configu-

ration to minimize high-speed switch-
ing noise

« lgc category: MSI

DESCRIPTION

The 74AC/ACT11162 high-performance
CMOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-

74AC/ACT11162

Synchronous presettable BCD decade
counter, synchronous reset

QUICK REFERENCE DATA

CONDITIONS TYPICAL
SYMBOL PARAMETER Temp = 25°C; GND = 0V; UNIT
Vee = 5.0V AC | ACT

tpLH/ Propagation delay G =500k

teHL CP, to Q; (PE = High) L P 6.9 8.2 ns
Power dissipation - - ¢, = 50pF

Cpp capacitance' f=1MHz; C = 50p 54 58 pF

Cin Input capacitance Vi=0VorVee 40 | 40 pF

Per Jedec JC40.2

ILatcH | Lateh-up current Standard 17 500 | 500 mA

Faax Maximum clock Cy = 50pF 140 150 | MMz
frequency

Note:

1. CPD is used to determine the dynamic power dissipation (F‘D in pW):
2 .
Pp="Cpp * Voo X+ Z(C x Vo  fg) where:
f, = inputfrequency in MHz, CL = output load capacitance in pF,
'0 = output frequency in MHz, VCC = supply voltage in V,

Z(C v002 x f) = sum of autputs
ORDERING INFORMATION

lies. PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP . o 74AC11162N
The 74AC/ACT11162 4-bit synchronous (SogmiEwide) ~40°C 10 +85°C 74ACT11162N
presettable decade counters feature an 20-pin plastic SOL 74AG11162D
internal carry look-ahead and can be (300mil-wide) -40°C to +85°C 74ACT11162D
used for high-speed counting. Synchro-
nous operation is provided by having all
flip-flops clocked simultaneously on the
positive-going edge of the clock.
PIN CONFIGURATION LOGIC SYMBOL LCGIC SYMBOL (IEEE/IEC)
N and D Packages
CTRDIVIO
T E_\J—@ = 0 18 17 14 13 %:_15 2R
0, 2] 18] cp SRR 2 |
o, 3 18] D, PE Dy Dy D3 D3 1 a3
GND [ 4] 77 D, 12 — cep Pram A
GND 3| 18] vee  — cer b c21, 2,3, 4+
GND [8] [15] Ve TC e 1 1 [
GND (7] [13] D, 19 — CP 18 1,20 2
Q, [F] [13] D, 20 —d sn 17 3
o, (3] [12) cep Q, Q, Q, Q4 18 8
e 1T
13 g9
2 3 8 9
4CT=9 p—
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Product Specification

Synchronous presettable BCD decade counter,

synchronous reset

74AC/ACT11162

The outputs of the counters may be
preset to High or Low levels. A Low
level at the Parallel Enable (PE) input
disables the counting action and causes
the data at the Dy - D3 inputs 1o be
loaded into the counter on the rising
edge of the clock. Preset takes place
regardless of the levels at Count Enable

(CEP, CET) inputs.

A Low level at the Reset (SR) input sets
all four outputs of the flip-flops (Qp - Q)
to Low levels after the next positive-
going transition on the clock (CP) input.
This action occurs regardless of the
levels at PE, CET, and CEP inputs.
This synchronous reset feature enables
the dssigner to modify the maximum
count with only one external NAND

gate.
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
20 SR Synchronous reset (active Low)
19 cpP Clock input {Low-to-High edge-triggered)
18,17, 14, 13 Do-Dj Data inputs
12 CEP Count enable input
10 PE Parallel enable input (active Low)
11 CET Count enable carry input
18,17, 14,13 Qg-Qq Counter outputs
1 TC Terminal count output
4,5,6,7 GND Ground (0V)
15, 16 Vee Pasitive supply voltage

FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE — —

SR | CP |CEP|CET| PE | D, Q, TC

Reset (clear) | T X X X X L L
Parallel load h T X X ! ! L L
h T X X | h H (1)

Count h T h h h X focount| (1)
h X i X h X 1

Hold (do nothing) o 0
h X X | h X Qn L

H = High voltage level
L = Low voltage level

h = High voitage level one setup time prior to the Low-to High clock transition
I = Low voltage level one setup time prior to the Low-to High clock transition

X =Don't care

q = State of the referenced output prior to the Low-to High clock transition
T = Low-to-High clock transition

NOTE:

1. The TC output is High when CET is High and the counter is at Terminal Count (HLLR).
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The carry lock-ahead simplifies serial
cascading of the counters. Both Count
Enable inputs (CEP and CET) must be
High to count. The CET input is fed
forward to enable the Terminal Count
(TC) cutput. The TC output thus en-
abled will produce a High output pulse
of a duration approximately equal to the
High level output of Qp. This pulse can
be used to enable the next cascaded
stage,
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Product Specification

Synchronous presettable BCD decade counter,
synchronous reset

74AC/ACT11162

STATE DIAGRAM TIMING DIAGRAM

SR

PE |

7 8 9

INHIBIT »

LOGIC DIAGRAM

T
:

ca—lD- cp [—vcn
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Synchronous presettable BCD decade counter,

synchronous reset 74AC/ACT11162

RECOMMENDED OPERATING CONDITIONS

T4AC11162 74ACT11162
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage a0 5.0 5.5 4.5 5.0 55 Vv
Vi Input voltage 0 Vee 0 Vee
Vo Output voltage v Veo 0 Vee
AYAv Input transition rise ot fall rate 0 : 10 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C

NOTE:

1. No electrical or switching characteristics are specified at Vo <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
Vee DC supply voltage -05TO +7.0 v
I 2 V| <0 -20
IK DC input diode current mA
or V| > Vcc 20
v
1 DC input voltage 051t Ve +0.5 v
I s V<0 -50
OK DC output diode current mA
or Vo> Vee 50
vV
° DCoutput voltage -0.5t0 Vg +0.5 v
DC output source or
| =0
¢ sink current per output pin Vo to Veo 30 mA
lee DC Ve current +125
or mA
! GnD DC ground current +125
Ts1a Storage temperature -65 10 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mW
ProT Power dissipation per package "
Plastic sutface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions™ is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Product Specification

Synchronous presettable BCD decade counter,

74AC/ACT11162
synchronous reset
DC ELECTRICAL CHARACTERISTICS
74AC11162 T4ACT11162
Tamb = -40°C Tamp = -30°C
= +25°C | Tamb T, = +25°C | 'amb
SYMBOL PARAMETER TESTCONDITIONS | Vec | Tamn =+ o 485C | Temw =420 o +85:c | UNIT
\) Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
A\ input voltage 45 | 3.15 3.15 2.0 20 \Y
55| 385 3.85 20 20
3.0 0.80 0.90
Low-level
V
iL input voltage 45 1.35 1.35 0.8 0.8 Vv
55 1.65 1.65 0.8 08
301 28 29
lon=-50pA | 45 | 4.4 44 4.4 4.4
5561 54 54 5.4 5.4
High-level Vi=Vi [, = -4mA 58 2.48
Von output voltage orVy | 02 ’ v
45 | 3.94 38 3.94 3.8
|OH =-24mA
55 | 494 48 494 4.8
loy =-75mA! | 5.5 3.85 3.85
3.0 01 0.1
loL = 501A 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-level Vi=Vi
v loL = 12mA . . 0.44
o output voltage orVy |t 3.0 0.6 v
45 0.36 0.44 0.36 0.44
lOL =24mA
55 0.36 0.44 0.36 0.44
lo, = 75mA’ 5.5 1.65 1.65
I, Input leakage current | V) =Vgg or GND 55 10.1 +10 0.1 +1.0 | pA
Quiescent supply V, = Ve or GND,
I
cC current lp=0mA 55 8.0 80 8.0 8o KA
Supply current Cne input at 3.4V,
Al TTL inputs High? other inputs at Vg or 55 0.8 1.0 | mA
GND
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test 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 OV or V.

October 17, 1990
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Synchronous presettable BCD decade counter,

74AC/ACT11162
synchronous reset
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
74AC11162
SYMBOL PARAMETER WAVEFORM Tums = 425°C Tomp =40 Co uNIT
Min Typ Max Min Max
fiax Maximum clock frequency 1 66 90 66 MHz
toH Propagation delay 1 1.5 8.7 11.7 1.5 13.2 ns
tpHL CPto Qn (PE = "H") 1.5 10.2 14.4 1.5 16.0
tpLH Propagaticn delay 1 1.5 87 11.2 1.5 126 ns
tonL CPto Q, (FE = "L") 1.5 104 14.1 15 16.0
tpry Propagation delay 1 1.5 10.5 14.1 1.5 15.9 ns
torL CP1o TC 1.5 121 158 15 18.0
toLH Propagation delay 2 1.5 58 7.6 1.5 8.5 ns
tomL CETto TC 1.5 6.9 9.9 15 1.0
ts get:)pgge, High or Low 3 6.0 6.0 ns
n
" golgtg;ae. High or Low a 10 10 ns
n
i ﬁ—?:’:é";e' High or Low 3 6.0 6.0 ns
W g%'fo"é"s' High or Low 3 1.0 1.0 ns
Setup time, High or Low
s CEP or CET to CP 4 75 7.5 ns
Hold time, High or Low
tH CEP or CET t0 CP 4 10 1.0 ns
Clock pulse width (load
tw High o‘rJ Low foac) 1 73 78 ns
Clock pulse width (count
tw High oF: Low ( ) 1 7.5 75 ns
Setup time, High or Low
tg SR 10 CP 3 7.5 75 ns
b _g_%lttioucmg. High or Low 3 10 10 ns
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Synchronous presettable BCD decade countet,

74AC/ACT11162
synchronous reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V
T4AC11162
SYMBOL PARAMETER WAVEFORM Torrg = +25°C T-'rb;;g'c to UNIT
Min Typ Max Min Max

fuax Maximum clock frequency 1 110 140 110 MHz

toLH Propagation defay 1 1.5 6.4 8.4 1.5 9.5 ns

toL CP to Qp (FE ="H") 1.5 7.4 10.5 15 11.9

tein Propagation delay 1 i5 6.0 7.9 1.5 9.0 s

tert CPtoQ,(PE="L" 1.5 7.2 10.1 1.5 115

ey Propagation delay 1 1.5 77 10.1 1.5 11.2 ns

teHL CPto TC 1.5 8.3 1.1 1.5 12.6

tpLH Propagaticn delay 5 1.5 4.0 85 1.5 6.0 ns

tpHL CETto TC 1.5 5.0 7.4 1.5 10.2
Setup time, High or Low

ts D, to CP 3 4.0 4.0 ns
Hold time, High or Low

th D, 1o CP 3 1.0 1.0 ns
Setup time, High or Low

tg BE to CP 3 5.0 5.0 ns
Hold time, High or Low

tH PEto CP 3 1.0 1.0 ns
Setup time, High or Low

s CEP or CET to CP 4 6.0 6.0 ns
Hold time, High or Low

t CEP or CET 1o CP 4 10 10 ns
Clock pulse width (load)

tw High or Low 1 4.5 45 ns
Clock pulse width (count)

tw High or Low 1 45 45 ns
Setup time, High or Low

ts "Sﬁ o CP 3 45 4.5 ns
Hold time, High or Low

1y S to CP 3 1.0 1.0 ns
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Synchronous presettable BCD decade counter,

74AC/ACT11162
synchronous reset
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11162
SYMBOL PARAMETER WAVEFORM Tamp = +25°C T-mb;;"c"c to UNIT
Min Typ Max Min Max
fmax Maximum clock frequency 1 125 150 125 MHz
tpLH Propagation delay 1 2.4 5.7 9.0 2.4 10.0 ns
tonL CPtoQ, (FE = "H") 28 6.8 10.2 238 11.6
tpLH Propagaﬁo_g_clelay 1 23 5.6 8.6 2.3 9.7 ns
thit CP1oQ, (PE ="L") 29 6.5 10.0 2.9 114
teLH Propagation delay 1 2.6 6.7 101 2.6 11.4 ns
toL CP1oTC 32 7.9 119 32 135
oy Propagation delay 2 1.2 4.0 6.0 1.2 6.6 ne
ts get:)p él;ne, High or Low 3 50 50 ns
n
4y go]tc;tgnpe. High or Low 3 10 10 ns
n
ts %“t‘g e, High or Low 3 7.0 7.0 ns
t %'fo"c’;"s' High or Low 3 0.5 0.5 ns
Setup time, High or Low
s CEP or CET to CP 4 7.5 75 ns
Hold time, High or Low
W CEP or CET to CP N 0.5 0.5 ns
Clock pulse width (load
tw High o’r) Low (oad) 1 40 4.0 ns
Clock pulse width (count
tw High oxrJ Low ( ) 1 4.0 4.0 ns
Setup time, High or Low
tg SR to CP 3 75 7.5 ns
ty g—;'f:g‘;' High or Low 3 05 0.5 ns
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AC WAVEFORMS

1"

Synchronous presettable BCD decade counter, 24AC/ACT11162
/

synchronous reset
MAX =‘|
CP INPUT v,
fe X
—* ‘PHL l 'PLH
Q ,TC
ouTruT

Waveform 1. Waveforms Showing Clock o Outputs Propagation Delays, and Clock Pulse Width
CET INPUT

VM
t PLH t PHL
TC QUTPUT Vu

Waveform 2. Waveforms Showing the Input (CET) to Output {(TC) Propagation Delays

SR, PEINPUT

CPINPUT

Waveform 3. Waveforms Showing the Data Set-up and Hold Times for the Input (D, ), Paralie Enable Input {PE), and
{ Synchronous Reset Input (SR).

2 77

et . v.. / /

CP INPUT vy \

Waveform 4. Waveforms Showing CEP and CET Set-up and Hold Times

=
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Synchronous presettable BCD decade counter,

74AC/ACT11162
synchronous reset
WAVEFORM CONDITIONS
INPUTS OUTPUTS
Vin = GND to Veg,
AC ':M ~ 50% Voccc Vour = VoL to Vou
ACT VlN =GND to 30\/. v 0% V.
Vy = 1.5V M =50% Ve
TEST CIRCUIT

PULSE

=1

Test Circuit

DEFINITIONS
C_ = Load capacitance, 50pF; includes jig
and probe capacitance

R = Loadresistor, 500Q
Ry = Termination resistance should be
equal to Zg;7 of pulse generators
Input pulses: PRR s 10MHz
t, =t = 3ns
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