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CMOS Dual Up-Counters

High-Voltage Types {20-Voit Rating)

CD4518B Dual BCD Up-Counter
CDA45208 Dual Binary Up-Counter

e

@ CD4518 Dua! BCD Up-Counter =
and CD4520 Dual Binary Up-Counter each-
consist of two identical, internally synchro- -
nous 4-stage counters. The counter stages are -
D-type flip-flops having interchangeable .-
CLOCK and ENABLE lines for incrementing
on either the positive-going or negative-going ~
transition. For single-unit operation the
ENABLE input is maintained high and the < -
counter advances on each positive-going -
transition of the CLOCK. The counters are
cleared by high tevels on their RESET lines.
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® Positive- or negative-edge triggering RESET A
® Synchronous internal carry propagation CLaCK B TP
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® 100% testad for quiescent current at 20 V T Fe -
Maximum input current of 7 pA at 18 V ‘ aee
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The counter can be cascaded in the ripple
mode by connecting Q4 to the enable input
of the subsequent counter while the CLOCK
input of the latter is held low.

The CD4518B and CD45208 types are sup-
plied in 16-tead hermetic dual-in-line cer-
amic packages (D and F suffixes), 16-lead
dual-in-line plastic packages (E suffix), and
in chip form (H suffix).
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INPUT VOLTAGE RANGE,ALLINPUTS ................
DC INPUT CURRENT, ANY ONEINPUT ................

POWER DISSIPATION PER PACKAGE (Pp)
ForTp = -55°C to +100°C
For T = +100°C to +125°C
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CD4518B, CD4520B Types

over fulf package-temperature range;
~foo nAat 18 V.and 26°C :
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FUNCTlONAL DIAGRAM

nnga)‘ 1VatVDD-5V
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25V at Vpp =15 V_

Applications:

8 Multistage synchronous counting
= 4f8 Multistage ripple counting

® Frequency dividers
Standard No. 13B, ““Standard Specifications

for Description of 'B' Series CMOS Devices™ TRUTH TABLE

CLOCK ENABLE RESET ACTION
_/_ 1 0 increment Counter
0 x 0 Increment Counter
x X ] No Change
E X 7 0 No Change
J"' 0 0 No Change
1 2B\ 0 Ne¢ Change
X X 1 QlthruQ4 =0
............................... -0.5V to +20V X=DoniCare 1 =HighSuw 0 = Low Stare
........................... -0.5VioVpp +0.5V
...................................... +£10mA
...................................... 500mW
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Fig' 1 = Typical output low (sink) current
characteristics.
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Fig. 2 — Minimum output low (sink) current

Fig. 3 — Typical output high (source) current
characteristics.

characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD45188B, CD45208 Types

DRAIN-TO-SOURCE VOLTAGE (Vpsi—v

Fig. 7 — Typical transition time vs. load
capacitance.

Fig. 8 — Typical maximum-clock-frequency

vs. supply voitage.
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Fig. 9 — Typical power dissipation
characteristics.
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Low-Level, T 2o 2saatid T“’r
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CD4518B, CD45208 Types

RECOMMENDED OPERATING CONDITIONS at Ta = 259C, Except as Noted. TéST CIRCUITS

For maximum reliability, nominal operating conditions should be selected so that Vog
operation is always within the following ranges: ’ : s
CHARACTERISTIC Voo LIMITS UNITS 001 o
(v) Min. | Max ‘ soe (o) ceRamc
Supply-Voltage Range (For T4 =Full Package- 3' 18 v : )
Temperature Range) GERERATOR ¢ azl
5 400 - - : e .
: : 03 F
Enable Pulse Width, tyy : 10 200 - s e Le T
15 140 - : °‘—_lrcL4=cL
5 200 - b
Clack Pulse Width, tyy 10 00 | .- ns YL R R
15 . 70 _ Fig. 10 — Dynamic power dissipation.
: g
5 1.5 .
Clock Input Frequency, fo 10 dc 3 vMHz
15
. 5 _ 15
Clock Rise or Fall Time, t,CL or t{CL: ‘:g B g us | v?;
5 250 - . INPUTS, | | guTPuTS
Reset Pulse Width, tyy 10 110 - ns Vi - .
15 80 - \—» = o= hd
V;‘L == - =
) NOTE:
Vg :’E's:"‘l'nv COMBINATION
RER DYNAMIC ELECTRICAL CHARACTERISTICS at TA-25°C : 92C5-2784 1R
- Input t,,,q-zo ns, CL'SO pF, RL-200 K2 ) ) Fig. 11 — Input voltage.
CHARACTERISTIC TEST CONDITIONS LIMITS | UNITS
Vbp
Vv Min. [ Typ. | Max. -
Propagation Delay Time, tPHL: PLH: 5 - |280 |560 Yop
Clock or Enable to Qutput 10 - |115 1230 T
’ 15 - 80 {160 Voo
ns INPUTS
- 5 - ]330 |650 o
Reset to Output 10 - 130 {225 vss
15 — 90 | 170
5 -~ 100 200
Transition Time, tT . tTLH 10 - 50 | 100 ns
L 15 — 40 | 80
, R 5 15 [ 3 | - foo)
Maximum Clock Input Frequency, fop 10 3 6 MHz
. - 15 4 8 - vss
94€S 27401R)
. 5 100 {200 . ) ) o
Minimum Clock Pulse Width, tyy 10 50 |100 ns Fig. 12 — Quiescent device current test circuit.
15 35 |70
) ' 5 15
F i : - -
Clock Rise or Fall Time, t; or tf 10,15 | _ - 5 us )
- 00
5 - |125 f250 4
Minimum Reset Pulse Width, 1y, 10 55 {110 ns : INPUES |
: 15 - 40 | 80 voo —] | wore
- 5 _ 200 400 \ (:) > - . MEASURE INPUTS
Minimum Enable Pulse Width, 1y 10 100 |200 | ns vas T TR o Ao ves
. 15 70 1140 - CONNECT ALL UNUSED
} : o WPUTS TO EITHER
Input Capacitance, C) Any Input 5 |75 pF ! Vpp O Vgg -
. . vss'

22C5- 2102

Fig. 13 — Input fnakage-current tast
oircuit.



CD4518B, CD4520B Types
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s for one of two identical counters,
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' Fig. 15 — Binary counter (CD45208) logic diagram
for one of two identical counters.
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CD4518B, CD45208B Types
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FOR SYNCHRONOUS CASCADING,THE CLOCK TRANSITION
TIME SHOULD BE MADE LESS THAN OR EQUAL TG THE
SUM OF THE FIXED PROPAGATION DELAY AT I3 pF AND
THE TRANSITION TIME OF THE GUTPUT DRIVER STAGE
FOR THE ESTIMATED CAPACITATIVE LOAD

Fig. 18 — Synchranous cascading of four binary counters with negative edge triggering.
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Dimensions and pad layout for CD45188H chip, ' Dimensions and pad layout for CD45208H chip,

Dimensions in parenthesas are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mits {10~ inch).



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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