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CD4518B, CD4520B Types

CMOS Dual Up-Counters

High-Voltage Types {20-Voit Rating)

CD4518B Dual BCD Up-Counter
CD45208 Dual Binary Up-Counter

@ CD4518 Dual 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 leve!s on their RESET lines.
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 CD4520B types are supplied
in 16-lead hermetic dual-in-line ceramic
packages (D and F suffixes), 16-lead
dual-in-line plastic packages (E suffix), 16-lead
small-outline package (NSR suffix), and in chip
form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS ..

DC INPUT CURRENT, ANY ONEINPUT .............

POWER DISSIPATION PER PACKAGE (Pp}):

ForTao=-559Cto+100°9C ..........oovvnvnnnnns

ForTa=+100°Cto +125°C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

Features:
8 Medium-speed oparation —
6-MHz typical clock frequency st 10 V-,
= Positive- or negative-edge trighering
® Synchronous internal carry propagation
u 100% tested for quiescent current at 20 V
& Maximum input currentof 1 A at 18V
over full package-temperature range;
100 nA st 18 V-and 25°C
= Noise marginfover full package-temperature
range): 1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
8 5-V, 10:V,-and 15-V parafetric ratings
® Standardized, symmetrical output
8 Meets all requirements of JEDEC Tentative

Standard No. 13B, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices™
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 CD45188, CD45208
FUNCTIONAL DIAGRAM

Applications:

® Multistage synchronous counting
® Multistage ripple counting

] Freqqe_nw dividers

TRUTH TABLE

......................................... +10mA

FOR T A = FULL PACKAGE-TEMPERATURE RANGE (AllPackage Types)...........covvvieenn 100mwW

OPERATING-TEMPERATURE RANGE(Ta)..........

................................ -850C 1o +125°C

CLOCK ENABLE RESET ACTION
_/_ 1 0 Increment Counter
0 x 0 Increment Counter
x X 0 No Change
x i o 0 No Change
J- 0 0 No Change
1 i 0 No Change
X X 1 Q1thruQa=0
X = Don‘t Care 1 = High State 0 = Low Stats

QUTPUT LOW (SINK} CURRENT (L, ) —maA

STORAGE TEMPERATURE RANGE (Tg‘g) ........................................... -85°C to +150°C ]
LEAD TEMPERATURE (DURING SOLDERING): (TOP VIEW)
Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaxX ........cocvvirivveinas. +265°C 92¢5-24515
CD4518B, CD45208
TERMINAL ASSIGNMENT
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Fig 1 — Typical output low {sink) current
characteristics,

Fig. 2 — Minimum output low (sink) current
characterisiics.
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Fig. 3 — Typical output high fsource) current
characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4518B, CD45208 Types

DRAIN-TO-SOURCE VOLTAGE (vps)—V

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

Fig. 8 — Typical maximurm-clock-frequency
vs. supply voltage.
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CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) GATE - 0- SOURCE VOLTABE Ivgqis -4 vREPHET Ll i
CHARACTER- UNITS L3
ISTIC +26 -
vo |vin|Vop x
V) v) | tvy| 55 | —40 +#85 | +125 | Min. | Typ. | Max. 4
Quiescent Device - 05|15 | 6 5 150 | 150 | - 004 | 5 e 3
Current, - Jo10frw |10 [0 f30 j300] - Jow]| o] : 2
DD Max. — J015] 15| 20 | 20 | 600 | 606 | — | ooa | 20| * =y i
- 0,201 20 | 100 | 100 | 3000 | 3000 | - 0.08 100 ! "'5
Outputlow | 04 | 05] 5 | 064 |06 | 042 | 036 | 051 [ 1 - [ 5
(Sink) Current [ 05 |010] 10| 16 | 15 | 17 | 09 | 13 | 25 | - :
loL Min. 15 [015] 15 | 42 | 4 | 28 | 24 | 34 | 68 | - fio 4 . ez
Output High 46 | 05| 5 | -064]-061|-042]-036[-051] -1 | - | ™ %0. 4 = Minimum output high (source) current
{Source) 25 |os5[ s [ -2 -1ws |13 f-1as]—6[-32] -
Current, 95 [o10] w1615 -11|-00-13]-286] - e e
10H Min. AMBIENT rsw:nnuasn‘lsza'c IR l B
1365 [015] 15 | 42| -4 | 28 | 24 |-34| 68| b ool ~
Output Voltage: - 05| 5 0.05 - 0 005 2 |l —»-»»;"r
Low-Level, N 0.10| 10 005 -1 o 0.05 z i
VoL Max. M ; .
- 0,15 15 0.05 - |- o Joos| 3 20
Output Voltage: - 05| s 4.95 495 | 5. [ - 5 b
High-Level, ~ lo10].10 9.95 995 | 10 - g
VOH Min. —Tos| s 14.95 1895 15 | - 5 o i —
Input Low 05,45 — 5 15 - - 1.5 g 50 I s HE
Vo, 55 1~ 1o s =T T
L . 15,135]| - 15 4 — — 4 v o D P R )
" — X 35 _ _ $2cs- 20!07
Input High 0.5, 4.5 5 35 : _ Fig. 5 - Typ:cal propagation delay vs. load
Voltage, ) 1,9 - 10 7 7 - - capacitance, clock or enable
VIH Min. 15,135 _ 15 11 1 — - to output.
In'put n?lu"em _ 018f 18 | 201 | 201 | # 1 ~ [210-5| 201 | pa
IN Tox AMBIENT TEMPERATURE (Taje 25-
2 sy
SO i ey VOLTASE 3%
z
2 =
g
s
bt L] L e
§ ol T ey
G 20 % .40 % W -
LOAD CAPACITANCE €y —pF 9205-28344
Fig. 6 — Typical propagation delay time vs.
/oad capacitance, reset to output.
TANNIENT TEMPERATURE (Tga}e29°C et
T n  JAMBIENT TEMMERATURE (Tp)-23%C .. fil oo T
i LOAD CAMACITANCE (G, ) - 304F IR LEEN 103 [ammiEn T rempERaTURE (7,3 25%¢] — LT
] 2
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Fig. 9 — Typicel power dissipation
characteristics,
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CD4518B, CD45208 Types

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

For maximum reliability, nominal operating conditions should be selected so that VMTEST CIRCUITS
operation is always within the following ranges: T - s
CHARACTERISTIC Vpp LIMITS UNITS °
(3)0 Min Max 300 F 3 e Cg'::':'c
Supply-Volitage Range (For T a=Full Package- 3 18 v i |
Temperature Range) ‘| ceneraton ¢ oz
5 a0 | - | - ° L.
Enable Pulse Width, ty 10 200 - - ns . 2 L T
15 140 - ? °I“%cg=°u
> 200 ’ ‘ toety =200y
Clack Pulse Width, tyy 10 100 - ns Vss o 93¢5 - 2450081
15 : 70 R Fig. 10 — Dynamic power dissipation.
5 15 .
Clock Input Frequency, oL 10 de 3 YMHz
15
. 5 - 15
Clock Rise or Fall Time, t,CL or t{CL: }g N g . us | "?o
5 250 - . INPUTS, | | QuTeuTs
Reset Pulse Width, tyy 10 110 - ns Yin - o
V;’L ] - =
i NOTE:
vgs LEFSLA'M COMBINATION
S DYNAMIC ELECTRICAL CHARACTERISTICS at TA-25°C . s2cs-27841m1
- Input t,,.!f'ZO ns, CL‘SO pF, RL-200 K2 ) . . Fig. 11 — Input voltage.
CHARACTERISTIC TEST CONDITIONS LIMITS UNATS
Voo
Vv Min. [ Typ.| Max. -
Propagation Delay Time, tpHL. 1PLH: 5 - |280 |560 Yon
Clock or Enable to Qutput 10 - |115 [230 T
} 15 - 80 1160 Voo
ns INPUTS
- 5 - ]330 |650 o
Reset to Qutput 10 - 130 {225 vss
15 — 90 | 170
5 - 100 200
Transition Time, tTy L tTLH 10 - 50 | 100 ns
L ] : 15 - 40 | 80
, R 5 15 [ 3 ] - foo)
Maximum Clock Input Frequency, foy 10 3 6 - MHz
: 15 4 8 - vsg
905 27401R)
: 5 100 {200 . ) ) o
Minimum Clock Pulse Width, ty 10 50 |100 ns Fig. 12 — Quiescent device current test circuit.
15 35 |70
Clock Rise or Fali Time ty or tf: 5 - - 15
ork e o frortt wis|_| _|s Hs :
- 00
5 - [125 }250 {
Minimum Reset Pulse Width, 1y 10 55 {110 ns : NPUTS |
15 - | 40| 80 Voo e | more
) 5 - |200 {400 o :).. -— MEASURE INPUTS
Minimum Enable Pulse Width, tw 10 100 {200 | ns v:; -1 :wu:*r':cn»:;:hnvss
* 5| lrofiao e somme et
Input Capacitance, C)y Any Input 5 (78 pF ! Voo OR Veg-
. vis

BACS-2MA02

Fig. 13 — put faakage-current tast
ofrcuit.
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CD4518B, CD45208B Types
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nEsErO—Do—ci/\ 1 1 T Fig. 14 — Decade counter {CD45188) lagic diagram
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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Fig. 16 — Timing diagrams for CD45188 and CDA45208.
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CD4518B, CD45208B Types
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Fig. 17 — Ripple cascading of four counters with positive adge triggering.
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NOTE :

FOR SYNCHRONQUS CASCADING,THE CLOCK TRANSITION
TIME SHOULD BE MADE LESS THAN OR EQUAL TG THE
SUM OF THE FIXEC PROPAGATION DELAY AT 15 pF AND
THE TRANSITION TIME OF THE OUTPUT DRIVER STAGE
FOR THE ESTIMATED CAPACITATIVE LOAD

Fig. 18 — Synchranous cascading of four binary counters with negative edge triggering.

0I020304050607I08087

85 -93
(2.159-2.362)

o —T T —_ 4-10 -
(0.102-0.254) 10.102-0.254)
84 . . 8

-92 4 - 82,
2.134-2.337}

2.134-2.337) 92CcM- 35093

" 92CM- 33092

Dimensions and pad fayout for CO45188H chip. ' Dimensions and pad layout for CDA5208H chip.

Dimensions in parentheses are in miilimeters and are
derived from the basic irch dimensions as indicated.
Grid graduations are in mils (10~3 inch).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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