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CMOS 21-Stage Counter

High-Voltage Types (20-Volt Rating)

@ CDA40458 is a timing circuit con-
sisting of 21 counter stages, two output-
shaping flip-flops, two inverter cutput drivers,
and input inverters for use in a crystal oscil-
lator. The CD4045B configuration provides
21 flip-flop counting stages, and two flip-
flops for shaping the output waveform for a
3.126% duty cycle. Push-pull operation is
provided by the inverter output drivers.

The first inverter is intended for use as a
crystal oscillator/amplifier. However, it may
be used as a normal logic inverter if desired.
A crystal oscillator circuit can be made fess
sensitive to voltage-supply variations by the
use of source resistors. In this device, the
sources of the p and n transistors have been
brought out to package terminals. tf external
resistors are not required, the sources must
be shorted to their respective substrates (S
to Vpp. Sy, to Vgg). See Fig. 1. The first
inverter in conjunction with an outboard
inverter, such as 1/6 CD4069, and Ry, Cy,
and Rg can also be used to construct an
RC oscillator. The following data is supplied
as a guide in the selection of values for Ry,
Rg, and Cy used in Fig. 11:

1. Ry max = 10 MS2 with Rg = 10 M$2

and Cy = 650 pF
2.Cy max = 25 uF with Rg = 560 k2
and Ry = 50 k{2

The CD4045B types are supplied in 16-lead
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
ages (E suffix), and in chip form (H suffix).

Applications:

® Digital equipment in which ultra-low dissi-
pation and/or operation using a battery
source is required.

| Accurate timing from a crystal oscillator
for timing applications such as wall clocks,
table clocks, automobile clocks, and digital
timing references in any circuit requiring
accurately timed outputs at various inter-
vals in the counting sequence.

& Driving miniature synchronous motors,
stepping motors, or external bipolar tran-
sistors in push-pull fashion.

CD4045B Types

Sp
Features: w02 >
0
® Very low operating dissipation . . . . . o R
<imW {typ) @Vpp =5V, f¢=1MHz
@ Qutput drivers with sink or source capability . . . . . Ly " ° Sod>0
7mA (typ.) @Vpp =5V Slaee inaren 8
u Medium speed (typ.? ... fp=26MHz@Vpp=10V . 50 Mo
® 100% tested for quiescent current at 20 V + i
=5V, 10-V, and 156-V parametric ratings
® Meets all requirements of JEDEC Tentative Standard i !
No. 138, Standard Specifications for Descripiton of J
‘B’ Series CMOS Devices™
FUNCTIONAL DIAGRAM
MAXIMUM RATINGS, Absolule-Maxii Vall

DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voliages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):

FOrTam=550CH0 410000 .. 0t ettt ittt st ie it s isie s saiaenreerrannnes 500mw

ForTam+1000Cto+125%C. ... ...ttt it virnaanranss Derata Lingarity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR .

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .. ..........ovveeeennnn 100mW
OPERATING-TEMPERATURE RANGE (TA). .. ... oeiitiiitsiirenrnnnn i cnnaenns .. -559C to +125°C
STORAGE TEMPERATURE RANGE (Tgg) .« cvvcvvneinrnniiiiomnuninissaainnineaaaaes -85°C to +1509C
LEAD TEMPERATURE (DURING SOLDERING}):

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaX .......ccovveirinainnsnrnes +265°C

v
-j 132 sec
12 sEC

T

REFER TO APPLICATION NOTE

ICAN 6086 ' FOR TRE CHOICE OF
OSCILLATOR COMPONENT VALUES
AND TYPICAL OSCILLATOR CURRENTS

SCHMEMATIC OF
FIRST INVERTER
92CM- 2910681

Fig. 1 — CD4045B and outhoard components in a typical 21-stage counter application.
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CD4045B Types

STATIC ELECTRICAL CHARACTERISTICS

v
CHARACTERISTIC | CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) r
Vo [ViNIVDD . +26 T

) (VI J(v)|(V) | -565 | —40 | +85 |+125 |Min. {Typ. [Max.|$S

Quiescent Device - 05 5 5 § | 150] 150f — 0.04 5
| Current,4ppMax. | —: 0,10 10 [ 10] 10| 300] 300 - 004] 10]
‘ —  Jo.1s] 15 20| 20 e00]| 600 - 004 20"

‘ ‘ — j0,20] 20 | 100 | 100 | 3000 3000 - 0.08 [ 100
Output Low (Sink} 0.4 05 5 45| 43 29| 25 36 71 -
Current Ig Min. | 05 [o10] 10 [11.2]106 1 77 63] 91] 18] —

16 (015 15 | 204 | 28| 196 188 238] 47| ~- | .
Qutput High (Source)| 4.6 05 56|-45|-43 | -29| -25| -3.6 -7 -
Current, lgH Min. | 95 [0,10[ 10 F1i2 fios | —77[ -6.3] —ea] —18| -
- 135 [0,15| 15 |-294 | —28 | 196 |-16.8 {-238] -47| -
"|Pin 15 Output 0446) 05 5 - 30.1] 1048 —

Lowand High _ [0.595[0,10| 10 - 30.2] 03| - |mA
Current, I . Iy [1.5.13.5/0.15] 15 - +0.5 +1 -
QOutput Voltage: — 05 5 0.05 - - 0.05
Low-Level, - jo,ro[ 10 " 0.05 — — ]0.05

VoL Max. - [0,18] 15 0.05 - - (005
Qutput Voltage: — 05 b5 4.95 4.95 51 -
High-Level, - —  lo.20] 10 9.95 9.95 0] -
Vo Min. - Jo,5] 18 14.95 14.95 15 —
Input Low 0545 — 5 1.5 - - 15
Voltage 1,9 ~ | 10 3 — - 3

VL Max. 1.56,135{ — | 16 4 - - 4 v
input High 0545 — | 5 35 35 — _
Voltage, 1.9 -1 10 7 71 - -

V|1 Min. 15138 —{ 15 1 - | -
Input Current — losl 18 | 0.1 ] 20 #1] w1 | - |+10-5)201]ua
hin Max.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that-operation is

always within the following ranges

CHARACTERISTIC Vop | _LIMITS UNITS
v) Min. Max.
Supply-Voltage Range (For T 5 = Full Package- 3 18 v
Temperature Range) -
5 - 100
Minimum Input-Pulse Width, tw 10 - 50 ns
15 - 40
. 5 5 _
Maximum Input—Pulse Frequency, f¢
) 10 12 - MHz
{External Pulse Source) 15 15
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CD40458B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 26°C; input t,, tf = 20 ns, [ i s
CL =50 pF, Ry = 200 kS2 1!
1
TEST LIMITS 3 T
CHARACTERISTIC CONDITIONS Vbp UNITS & t 2
\4 Min. Typ. | Max. E ¥
g
Propagation Detay Time: 5 - 2.2 5.5 ] o
$)toy or y+d out 10 - 09 | 27 us 2 :
PHL: tPLH 15 - 0.65 2 g ”53 GATE - SOURGE VOLTAGE (ige)=
Transition Time: 5 - 25 50 “Hh LI
T AMBIEN TAl*25°C.
10 - 13 | 25 HH * LSS
tTH L, tTLH 15 - 10 20 ns DRAIN-TO- SOURCE VOLTAGE {vpg)—V 205-31360
e ) . Fig. 2 — Typical output low (sink) current
Minimum Input-Pulse Width 5 - | &0 100 k4 c:ﬂmwﬁsr’?ﬁ.
10 - 25 50 '
tw 15 - 20 40
Input-Pulse Rise or Fall Time: 5 - - 500 3
10 — - 500 us 1
49, ¢ 15 - - 500 é ”
Maximum Input-Puise 5 5 10 - £ e 10
Frequency: 10 12 25 - MHz E
{External Pulse Source) fo 15 15 30 - ]
Input Capacitance, CiN Any Input — 5 7.5 pF | t
. § 295' GATE SOURCE VOLTAGE (vgg)=SV
Variation of Output Frequency 5 - 0.05 - 3 K t E f t
{Unit-to-Unit} f=5MHz 10 — 0.03 - % T HHT isaEsdnes
15 - 0.1 - CE 5 "
DRAIN-TO-SOURCE VOLTAGE {vps)—Y
. . 92CS-H34
RC Oscillator Operation Fig. 3 — Minimurm output low (sink) current
Maximum Oscillator Frequency | Ry =50k, 5 45 60 75 characteristics.
(See Fig. 11) Rg=560kf2, 10 45 60 75 kHz
fosc Cy =50pF 15 45 60 75 Fﬂmﬁ-c
DRAIN-TO-SOURCE VOLTAGE (Vps)—V ORAIN-TO-SOURCE VOLTAGE (vpsl—V %
-1 - - =3 | - l i
“"‘"“"""""“"ﬁ‘,“.’r‘.".” § Il: = AMBIENT TEMPERATURE (m-z-.s-l i” é 2
IS8 EEBNI = 1 I L - 4+
iianice: i i H i 2
GATE SOURCE VOLTAGE sy TE SOURCE VOLTAGE [ sV E_z._,§ y 1
H™ g + H 2 E oy :
i i & z
4 E g g
) 3 8
HHH-00g 0 5,
=10 Cdmr g - 5 g
mg ™ é ITT 1
E E z : 3 1 20
2 X SUPPLY VOLTAGE (Vppt—V I2C5-31344
+ he H Fig. & — Typical propagation delay time as a
“isy H 200 AR HH oo | function of supply voltage fo,toy
S2cs~3342 ascs-ai3as or y +dout vs. Vo D}
Fig. 4 — Typical output high (source) current Fig. & — Minimum output high (source)
characteristics. . characteristics. 0= ANGIENT TEMPERATURE (Ta)e25°C
40) AMMENT TEMPERATURE {Tp)e25°C - Yop+5, 10,0R 15V
B AMBIENT T URE (Tp)=25*C T 1 1 RSOBEO (11}
HERCL 4 i R : g " 5080
A i [.\'5‘/, 1 HHEHE ! T
5 LAy # 20t ditaiied g 3 .
I a4 s ] H- :
& a1~ HH oo g §
: . EY. SR, £ ¥,
5 G SA A LA 5 2 2 g s
8 ¢ /] 2 g FH
E Py Sy // ,1/ 2] E 5 o1
3 o A A ; g
¢ 7 | 2
2| / / 001 !
© A R [:] w0? 10 ot 0} 0
| 2 488, 7 agR 7 4 683 2 4 68 SUPPLY VOLTAGE (VppI—V CAPACITANCE {Cx)—pF 92531347
INPUT FREQUENCY iy ) —kHz 92c5-31343 9205-31346 Fig. 9 — Typical RC oscillator frequency as a
Fig. 7 — Typical power dissipation as a function of Fig 8 — Typical maximum input-pulse frequency function of capacitance (C X"
input frequency {21 counting stages). as a function of supply voltage. Ses Fig. 11.
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CD40458 Types

FW AMBIENT T£ € (Ta)e 257C]
\ :?;:..I‘O.m 13¥

» R IMA

i N

8

2 N

g A,

: ~N

o
) o ot $ 00 Yes 82c5-31349
RESISTANCE (Ry)—h0
SECS-348

Fig. 11 — Typical RC circuit.

Fig. 10 — Typical RC oscillator frequency as 2
function of resistance (R s,
See Fig. 11.

INPUTS oUTPUTS Voo
= - :
ML -] o o - ) f
LY - N 7 : INPUTS
-] . L .
Vie <=1 = I Voo - NOTE:
. = \_@__ MEASURE INPUTS
- . o * SEQUENTIALLY,
v - WorE: o Vg - 0 BOTH vpp AND Vag-
¥ss TEST ANY COMBINATION -] CONNECT ALL UNUSED
OF INPUTS INPUTS TO EITHER
Vpp OR Vg
- 8205 -2TA0IRE ‘ oo ¥ 'ss
Vss 92C5-27402

Fig. 13 — Noise-immunity test circuit. Fig. 14 — Input-leakage-current test circuit.

B80-88
{2.032-2.235})

I..' 410
10.102- 0.254

97 - 105
I {2 463-2.6671

9ZCM- 31355

Chip dimensions and pad layout for CD40458

Dimensions in parentheéses sre in -millimeters snd
are derived from the basic inch dimensions as in-
dicated. Grid gradus are in mils (103 inch).
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" Vop

INPUTS

(oo)

vss
92CS5- 27T4QIRI

Fig. 12 — Quiescent-device-current test circuit.

Voo
-—@TE*"—- e oltiion
2 [
i 3 " vss
OfufF == S00pF 4 13
] 2
CL & 1]
J"l ik I 0
1 a 4
= 92€5-31350
Fig. 1& — Dynamic power dissipation test ci
TERMINAL DIAGRAM
Top View
4
Sp-l® 18— &
SN —2 15— %5
VoD —{3 14— Vgg
—Ja 13—
Nc{ =5 12 p—
—6 Hp— )JNC
y —7 19—
y+d —I 8 9 o

) 92¢5-24478R2
NC=NO CONNECTION

NOTE Observe power-supply terminal connec-
tions, VDD is terminal No. 3 and’\lss is
terminal No. 14 {not 16 and 8 respec-
tively, as in other CD4000B Series 16-lead

devices).
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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 TI PRODUCTS 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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