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Features: S @] T 20 ::
® 12 MHz clock rate at 15 V vege® s
@ -CD4060B consists of an oscillator ® Common reset Voote gla j
section and 14 ripple-carry binary counter . : 4, @
stages. The oscillator configuration allows W Ly stat.lc opsration - 2 D —e I
design of - either RC or crystal oscillator ® Buffered inputs and outputs C s2c5-290m80
circuits. A RESET input is provided which ¥ Schmitt trigger input-pulse line
Lese:’sl th::h countlelr to tt: aII-O"s Ztlate and ® 100% tested for quiescent current at 20 V FUNCTIONAL DIAGRAM
isables the oscillator. high level on the . . -
RESET line accomplishes the reset functicn. . iﬁ:::trglim,ssymmemcal output
All counter stages are master-slave flip-flops. a5 . .
. -V, 10-V, and 15-V parametric ratings
The state of the counter is advanced one 8 Meets all requirements of JEDEC Tentative

step in binary order on the negative transi- ‘ o A
tion of ¢T(and ¢g). All inputs and outputs :::d:;f dNe:;:rPtBi oni‘:ﬁg" ds:?::gﬁ:)s
are fully buffered. Schmitt trigger action P 5

on the input-pulse line permits unlimited Devices™
input-pulse rise and fall times. Oscillator Features: Applications
The CD4060B-series types are supplied in ® All active components on chip = Control counters
16-lead hermetic dual-in-line ceramic 8 RC or crystal oscitlator configuration n Timers
T O i S a AC cclator requecy of 690 % Froaueny dhide
ual-in-li sti . . A
1 min.at 15 V 8 Time-delay circuits

16-lead small-outline package (NSR suffix),
and in chip form (H suffix).
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G4-9i0
§ R=HIGH DOMINATES {RESETS ALL STAGES) Vpp % 2,013
ALL INPUTS ARE PROTECTED 92¢8-29072
& COUNTER ADVANCES ONE BINARY COUNT BY CMOS PROTECTION
ON EACH NEGATIVE - GOING TRANSITION NETWORK
OF ¢I (AND ¢0) 92CM_29074R2 Fig. 2 — Detail of typical flip-flop stage.
Vss
Fig.1 — Logic diagram.

MAXIMUM RATINGS; Absofute-Mikiniior Values: [ [T ToeoRe (a8 figsees
DC SUPPLY-VOLTAGE RANGE, (Vpp) T SHiRTica, fasse

Voltagés referénced o Vag Tarminal) ......cooevvnniiniinnnnen..s ... -0.5V 10 +20V iy H H
INPUT VOLTAGE RANGE, ALLINPUTS ......coooviiniiiiiiininniiiiiienennes -0.5Vto Vpgy +0.5V h GATE-T0-BGURCE VOLTARE (Vas1+i5 V
DC INPUT CURRENT, ANY ONEINPUT ...0unntiintieneitieesianseanerasensssinennens cves £10MA g i s
POWER DISSIPATION PER PACKAGE (Pp): 3 ]

ForTaA= 880G 10 +100%C .. .. iiiitiniiioiettiiis s iaar i ariisnssisasttsnesneennnnnns 500mW F -

FOrTA= +1009CH0 +125%C, . ... evniininnneninnnnsannnnans Derate Linearity at 12mW/2C to 200mW e M oY
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ¢ Er

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Typés) .............. reenas 100mwW 5 "} : ':
OPERATING-TEMPERATURE RANGE(TA). - .. e v v vvvenennannnnsn.. e, ~559C to +125°C 3 Sy it
STORAGE TEMPERATURE RANGE (Tgyg) .. ... P -859C to +150°C ] i

~ — LEAD TEMPERATURE (DURING SOLDERING): o 7 =
0. 71]7 #Atdistance 1/16 = 1/32 inch {1.58 £ 0.78mm) from case for 108 MaX .........euvernrrnnn.n.., +2659C PRAMN-TO-SOURCE YOLTABEWOSI—Y e curuams
- 2 Fig. 3 — Typical n-channel output low [sink)
) current characteristics.

Copyright O 2002, Texas Instruments Incorporated


http://www.dzsc.com/stock_cd4060be.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

CD4060B-Types

STATIC ELECTRICAL CHARACTERISTICS N > . . [AMBIENT TEMPERARURE.(Ta1e23°C }
I N U <
.. ; _ <
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES {°c) r la' :
TERISTIC : - . i T E'l‘z'. GATE - TO- SDURCE VDLLTN».E(UGH'I&\I:F:::
Vo |Vin|Vop . . 425 s 5 :
v} {vi| (v)|-56 | —40 +85 |+126 | Min. | Typ. |[Max. .. o
i — 05| 5 5 5| 150] 150 — 004} & 3 i
jescent ’ . S o
Device - - Jotjof 1o 10] 300] ao]- | ooa] 10f,.| [ T H
fu"e'at' " - 105|115 200 20| 600|:800] X | 004} 20| B Zrzait:
ax. =t — . H
00 - 020]| 20 100 100 | 3000(-3000 | -~ . 0.08:100f |- ° ma?u--ro-swagz VOLTAGE (:bs)—v vzcs-zaziom
04 0,5 5| 0.64] 0.61 042) 036 051} 1} - Fig. 4 — Minimum n-channel output low (sink)
Output Low current cheracteristics.
{Sink}Current*,| 0.5 0,10 10 1.6 1.5 1.1 09 1.3 26} —
loL Min. 15 lois| 15| a2] a4l 28] 24| 34| e8] -
' 46 | 05| 5 |-064]-061]|-042|-036]|-051 —1{ — |mA DRAIN-TO- 8OURCE VOLTAGE (Vo)
Qutput High |- - * : AMBIENT 'rswsnrunub'r‘) Dk .:'.o.::: 1{:;;? I 7
{Source) 25 05| & -2| -18| -13]-1.151 ~1.6] =321 = Lo T 3
ICWeM"it;f 95 {010{10]|-16] —15[ -1.1] —09] —r3f -26] - | i
O™ [135 [oas| 15 | —a2| —a| —28| —24| 34| e8] — 1 2z
Output Voltage]_~ o5 5] . 0.05 - oloos| |. SR =
Low-Leve, | — - Jo10[ 10| 0.05 - o]o.0s i 3 |8a
VoLMax. - 1™ To1s 15 005 _ 0]oos| i 3w
- e . - —— - — - A ' —l
Output - ]-051 5 4.95 ;| a08 .s| — s ‘s, E
Voltage: - Jo1w] 10 995 - | gesl ia] - 3 &2
High-Level, - = x
VOH Min. - 0:15 15 14.95 : 14.95 15 - ) 9205 2432003 g g
. - Fig. & — Typical pchannel output high (source) x
0545 - 5 1.5 - - 1.5 current characteristics. ©
Input Low 7o 0 3 - - 3 )
zfll-t:‘w;x ’ _ . — — 2 DRAIN-TO-SOURCE VOLTAGE (Vpgi—V'
(2188 - 118 . e V| [ e
nput High  [0545) — } S| 3.5 35, -| - RN et b s it 3
Voltage, 1,9 - {10 7 : 7 -1 - "
VinMin. B35 — |15 T 71 g
Input Current ; " 3
nput Curren - 0,18 | 18 | 0.1 +0.1 +1 1. - 11015 -10.1} pAf- t o8
1N Max. ’ } H
* Data not applicable to terminal 9 or 10. A " §
RECOMMENDED OPERATING CONDITIONS 1 §
For maximum reliability, nommal operating conditions should be selected so that operation is : °

92C8-24321R2

always within the following r anges Fig. 6 — Minimum p-channsl output high (sourcel

t characteristics.
CHARACTERISTIC - Vob LMITS | ] curmamp Sharsatersties
' ‘ MIN. | MAX,
Supply-Valtage Range (For Tp = Full Package 3 | 18 v | AMBENT TEMPERATURE (Ta)-257C]
Temperature Range) - T :
5 100 - | 10 . r
Input-Pulse Width, tyy (f = 100 kHz) 10 40 — ns 3 R AN 589
. 15 30 — __fd o roechat _vu: T
w P! A
5 F S
Input-Pulse Rise Time and Fall Time, t,, tyg 10 Unlimited : b i
15 3 0. L]
5 | - | 35 - S
Input-Pulse Frequency, fol {External pulse source) 10 - 8 MHz § R
15 - 12 § HHREHE
[+ = 2'0‘ 40 0 80 00
5 120 - LOAD CAPACITANCE {CLV—pF  coou sy ngg
Reset Pulse Width, tyy, 10 60 — ns Fig 7 — Typical prapagation delay time (Q,, to Q,+1}
15 40 - - as a function of load capacitance.
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Fig. 8 — Typical propagation delay time {¢; to Qy
Output) as a function of lpad cap

TRANSITION TIME (FT I T_HI~Ps

[£

y
LGAD CAPACITANCE {C }=pF 925~ 24322

Fig. 9 — Typical transition time as a function
of load capacitance.

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Inputst‘s tg = 20 ns,
.RL= 200 k2
TEST LIMITS
CHARACTERISTIC CONDITIONS UNITS
VDD MIN. | TYP. | MAX.
(V) )
fnput-Pulse Operation
Propagation Delay 5 - 370 740
Time, ¢t to Q4 Out; 10 ~ 150 300
tPHL. tPLH 15 - 100 200
Propagation Delay 5 — 100 200
Time, Qn 10 Qp+1; 10 - 50 100°
tPHL. PLH 15 - 40 80
Transition Time, 5 - 100 200
ITHL. tTLH 10 - 50 100° ns
15 - 40 80 '
Min. l}lput-PuIse B 5 - 50 100
Width, tyy f = 100kHz 10 - 20 | 40
15 - 15 30
Input-Pulse Bise & Fall 5
Time, t.4, tw 10 Untimited
: 15
Max. input-Puise 5 35 7 -
Frequency, f
{External pulse 10 8 16 = MHz
source) 15 12 24 -
Input Capacitance, C1q Any Input - 5 7.5 pF
Reset Operation
Propagation Delay 5 — 180 360
Time; tPHL 10 - 80 160
15 — 50 100 ns
Minimum Reset 5 — 60 120
Pulse Width, ty 10 - 30 860
15 - 20 40
Voo
500, F7] Io lfx
S
o |,
'l 2
At s
—y | 4
—F L
),F\- -— 6 H
),F‘- 7 RESET RglS 2Ry TO IORy
8 T=2.2 RyCy
= 92Cs-3F252R1
. 92CS-31254
.éig. 11 — Dy ic power dissip test Fig. 12'_- Typical RC circ_uit.
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tNPUT FREQUENCY (I‘Il—le

‘Fig. 10 — Typical dynamic power dissipation as a
function of input frequency.

CxTar*C1+C2+CSTRAY
i »BROADER FREQUENCY
RESPONSE
g =CURRERT LIMITING

9205~ 31253

Fig. 13 — Typical crystal circuit.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C, Input t,, t¢ = 20 ns,
Cy =50 pF, Ry_ = 200 k{2 {cont'd]

LIMITS
CHARACTERISTIC c ONBEI$TONS VoD UNITS
v) Min. | Typ. | Max.
RC Operation
o Cy = 200 pF, 5 — [e3xi0%] —
Va:'::c""&::_':o_umt) Rg = 560 k{2, 10 — eax10W _—
auency Ry = 50 k§2 15 — [eszi0d —
- kHz
Variation o_f Fre- 2)(:5223 E; 5V 10 10.V _ 15 1 —.
guency with voltage g = . 10V to 15Vl _ 05 _
change {Same Unit) Ry =560 k2
Ry max. "1 Cx =10 uF 5 - — — 20
=50 uF 10 - - 20 MQ
=10 uF 15 -1 - 10
Cy max. Ry = 500 k&2 5 — — |1000
‘ =300 k§2 10 - - 50 | wF
=300 k2 15 - - 50
Maximum Oscillator Eé : gok% 10 530 | 650 810 KHz
Frequency* Cy =15pF 15 690 | 800 | 940
Drive Current at
Pin 9 (For Oscillator
Design} Vo=04V 5 0.16 | 0.36 -
loL =05V 10 0.42 0.8 -
=15V 15 1 2 - mA
Vo=46V 5 -0.16 |-0.36 -
toH =95V 10 042 | -08 -
=135V 15 -1 -2 —

*RC oscillator applications are not recommended at supply voltages betow 7 V for Ry < 50 kf},

91-99
(2.311-2.515)

92CM-35106

Chip dimensions and pad layout for CD4060B
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Fig. 14 — Quiescent device current,
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Fig. 15 — Input voltage.
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NOTE:

MEASURE INPUTS
SEQUENTIALLY,

Voo
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Vss

tritd

CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg

Vss

92L8-27402

Fig. 16 — Input current.

TERMINAL DIAGRAM

]

Qz— 1@ 16 — vpp
3—2 15— a0
Qe —13 14— 08
Q6 —1 4 3 pF—a9
Q5 —8 12 — RESET
Qr— & 1}p— ¢z
ot —{7 0 — 4o
vgs—{® 9 wg
{T0P VIEW]

92CS-2376IR2

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Geed graduations are in mils (10— inch).

T0 BOTH vpp AND Vgg:

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs




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 patentright,
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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