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ECD4060B consists of an oscillator Features: 1@ o3CILLATOR; o:: :5
secti i - i
ion and 14 _r|pple carry bma_ry counter ® 12 MHz clock rate at 16 V veges e 1
stages. The oscillator configuration allows » Co t voot6 e 2
design of either RC or crystal oscillator mmon .rese A 3
circuits. A RESET input is provided which s Fully mt_“ operation . :0 I
resets the counter to the all-O’s state and ® Buffered inputs and outputs *0 (® secs2s0msm
disables the oscillator. A high level on the ® Schmitt trigger input-pulse line
RESET line accomplishes the reset function. ® 100% tested for quiescent current at 20 V FUNCTIONAL DIAGRAM
All counter stages are master-slave flip-flops. ® Standardized, symmetricat output -
The state of the counter is advanced one step characteristics
in binary order on the negative transition of dy & 5.V, 10-V, and 15-V parametric ratings
(and ¢p). All inputs and outputs are fully 8 Meets all requirements of JEDEC Tentative
buffered. Schmitt trigger action on the Standard No. 13B, “Standard Specifica- )
input-pulse line permits unlimited tions for description of ‘‘B’* Series CMOS
input-pulserise and fall times. Devices™ :
The CD4060B-series types are supplied in Oscillator Features: A pplications
16-lead hermetic dual-in-line ceramic packages . . -
(F3A suffix), 16-lead dual-in-line plastic ® All active oompou:lents on c:-lp ., - :Eontrol counters
packages (E suffix), 16-lead small-outline = RCor ‘f’yml oscitlator configuration Imers .
packages (M, M96, MT, and NSR suffixes), and L R(_: oscillator frequency of 690 kHz . Ffequencv d’_"de'“
16-lead thin shrink small-outline packages (PW min. at 156V & Time-delay circuits
and PWR suffixes).
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RESET(12 * \ ,

¥ Re<HIGH DOMINATES {(RESETS ALL STAGES) Voo * 13
ALL INPI Ts ARE PROTECTED 92¢8-29072
& COUNTER ADVANCES ONE BINARY COUNT BY CMOS PROTECTION
ON EACH NEGATIVE - GOING TRANSITION NETWORK
OF $I (AND ¢0) 92CM-28074R2 Fig. 2 — Detail of typical flip-flop stage.
Vss
Fig. 1 — Logic diagram.
MAXIMUM: anr, Absoiute-MixAnilin Vaiues: [ [T TTTURE (a8 TEEE I
DC SUPPLY-VOLTAGI:RANGE, (Vpp) 3 sidas 3
Voltages referenced 10.Vag THIMANI ......o..oeveeereneninnanss e -0.5V t0 +20V L B H
INPUT VOLTAGE RANGE, ALLINPUTS ...\ .0 iiuninrineinerinniinseenennseennnns -0.5V to Vppy +0.5V £ TE-TO-SOURCE VOUTAGE [Vgaie(3 v
DG INPUT CURRENT, ANY ONEINPUT ...iutiiniiinieiieeie et eeteeetea e et seen e +10mA 8 =+ pyses =i
POWER DISSIPATION PER PACKAGE (Pp) g £ T
FOrTA=m =B8PGI0+100%C ...uounuinniniettiiinietteaeianeen e ineieneneneaennannns 500mw £ 2 :
ForTa= $1009Ct0 +125%C. . ..o vrieiinnenncinnanneinnnns Derate Linearity at 12mW/2C to 200mW e oV
DEVICE DISSIPATION PER OUTPUT TRANSISTOR H =
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .............. e 100mW 5" it
OPERATING-TEMPERATURE RANGE(TA) .- .uvovnnnnninaennanns . +~550C 10 +1259C 5 B
STORAGE TEMPERATURE RANGE (Tatg).. -+ oenovnnrrnnniennnnns ...-859C to +150°C i
LEAD TEMPERATURE (DURING SOLDEHING): 5o r ;
Atdistance 1718 + 1/32inch (1.58 £ 0.79mm) from case for 108 MBX ...........ceeeeeneinners +285°C ORAIN-TO-SOURCE YRTAGEVBSI—Y e arians
Fig. 3 —~ Typical nchannel output low fsink)
current charactaristics.
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CD40608B-Types

STATIC ELECTRICAL CHARACTERISTICS . L [UPIENT TEMPERATURE. Mk 2370 FHH
i o et U <
" i . E
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) |N la’ T
TER|ST|C i . ) T_ glz GATE - TO- SOURCE vufuu,‘s(nrg,) l5v;F:::
Vo | Vin|Voo| . | - § H :
vV} V)| (V)| -55 | —40 +85 {+126 |Min. | Typ. Max. . :
] - 05] 5 5 5| 150] 150 — 004} 5 o E
Quiescent ‘ ) -
Device - 0,10] 10 10 10 300| 300| — 004} 10 Al [E_E
- - - ! £ 2sHAHH
fufre’;‘. -~ Jois|{ 15| 20| 20| eo00|:-s00| = | 0oaf 20 12 ey
ax. S B - 4 H
ob - 0,20| 20 100 100 3000| 3000 - . 008 100 - ° DRA?N—TD»SWRCE VOUTAGE (VpS}—V  s2cs-2a3i0m
04 05| 5| c.e4| 0.61 042| 036] 0511 1} - Fig. 4 — Minimum n-channe! output low (sink)
Output Low . current characteristics.
{Sink}Current®,| 0.5 0,10 10 1.6 1.5 1.1 09 1.3 26| —
loL Min. 15 |o01s] 15| a2 4| 28 24| 34| 68] -
46 05 5 |-0.64| 061 | —0.42|-0.36 —0,51 11 - |mA BRAIN=TO- SOURCE VOLTAGE t¥ps)—V
Output High sz - : EENT TERERRTORE (AT 75 SRR R
(Source) 25 05| 5 -2| -18| -1.3{-1.181 ~16| =32} = S b S e g
Curremt™. 195 o010} 10| —16] —15] —1.1] —09] —13] -26] - 7 1 I
OR™™ I35 [oas| 15 | 42| — | —28| —24] 34| 68| - "
Output Voltagel_ = 05| 5 0.05 - 0005 £ :
Low-Level, | =~ |00/ 10 - 0.05 — 0]0.06 ¢
VoL Max. -~ Jois|as | 005 - 0|oo0s] “i
Output — o5t 5 495 495 .5 = H .
Voltage: _ . “aael il =K
High-Level, 0,10| 10 9.95 9.95(. 10 3
VOH Min. - 0:1 5 15 14.95 14.95 15 - 3 9205- 2432043
Fig. § — Typical pchannel output high (source)
0545 — 5 1.5 — - 1.5 current characteristics.
Input Low o 0 3 3 .
VOItaw z _ — — ORAIN-TO-SOURCE VOLTAGE (Vos)—.vl
ViLMax.  h15138{ - |15 4 - -] 4 13 - = o
o . V[ pemmem ey
Input High 0545 — 5 3.5 35 -1 - SATE-10-SOURCE VOLTAG ’cv':;;?“ﬂ:#.: : :z
Voltage, 19 - |10 7 7 -1 - 3 3
VinMin.  1e338] — | 15 T T1 g
Input Current 5 b, ] 3
11N Max. - 0,18 | 18 |£0.1 | 0.1 11 A1) - ’:HO,-«- -£0.1[ pAL- : n.g
# Data not applicable 1o terminal 9 or 10, A " §
RECOMMENDED OPERATING CONDITIONS - g
For maximum reliability, nominal operating conditions should be selected so that operation is i °

always within the following ranges

9208-2432082

Fig. 6 — Minimum p-channel output high fsourcel
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t characteristics.
CHARACTER'sTlc VDD LlMlTS UN.Td current charactersstics.
MIN. | MAX.
Supply-Voltage Range (For T = Full Package - 3 | 18 v , | JHeiENT TEMPERATURE (Ta1-257C]
Temperature Range) I '
5 | 100 | - o : :
Input-Pulse Width, ty (f = 100 kHz) 10 40 - ns I SR TR
5 | 30| - g a8 e
5 St e
£
Input-Pulse Rise Time and Fall Time, try, 114 10 Unlimited i B
15 o rx)Esasas
=g I - . - N
5 | - | 35 g e
Input-Pulse Frequency, fﬂ {External pulse source} 10 - 8 MHz § CHEHE
15 - 12 2 HHFHH
o = 2’0’ 40 60 0o
5 120 - LOAD CAPACITANCE (CLI=RF  one s nag
Reset Pulse Width, ty 10 60 - ns Fig 7 — Typical propagation dglay time (Q,, to Q,+1}
15 40 — as a function of load capacitance.

H
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HIGH VOLTAGE ICs




CD40608 Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C, |nput$ t& 20 ns, . |wmEnt Temnnuns('r.a-zs'c SSssaes: jasan mame:
Ry = 200 k2 ook H”P SEEsEiEasct o = =
R i - SRS I8 [ aay Shams
TEST LIMITS “e00f1t = —
CHARACTER!STIC CONDITIONS v - UNlTs ; i;: .—-k*..:ﬂ
DD MIN. | TYP. | MAX. i : 4
) 2 P diace tvgos v il
Input-Pulse Operation L= es o
- H ook J B335 ERExaSY:
Propagation Delay . 5 - 370 | 740 P Ei=s S pe
Time, ¢f to Q4 Out; 10 - 150 | 300 < TR IEEEE ]
PHL tPLH - 5 | - | 100 | 200 § oo SRR
Propagation Delay 5 — 100 200 Ox‘( : '[E‘.ZL{ 1 .OH L IS
T|me, Qn 10 QnQ,‘l . 10 _ w 100 LOAD CAPACITANCE (G }—pF 92C5-31290
' Fig 8 — Typical propagation delay time {¢; to Q4
IPHL. tPLH 15 =1 40 80 Output) as a function of lpad cap
Transition Time, 5 = 100 200
ITTHL. tTLH 10 - S0 | 100° ns
15 - 40 | 80 ' .
N ]
Min. Input-Pul 5 — 50 100 3
. nputTUTse f = 100 kHz 2
Width, ty 10 ~ 20 40 ?
15 - 15 | 30 v
Input-Pulse Rise & Fall 5 é
Time, tyg, tey 10 _ Unlimited 2
3
15 =
Max. input-Puise 5 35 | 7 —
Frequency, f¢ % & 20 10 o25-20322
{External pulse 10 8 16 = MHz LOAD CAPACITANCE {C I—oF
source) 15 12 249 - Fig. 9 — Typical transition time as a function .
Input Capacitance, C1 Any Input — 5 7.5 pF of load capacitance.
Reset Operation
I B,AMBIENT TEMPERATURE (T4 }v25°C
Propagation Delay 5 — 180 360 . 'E“Ii CFAP‘C'""CE 1ELx50pF T
. ——— gy ni15p
Time; tPHL 10 - 80 | 160 P
15 - 50 | 100 | s £
z 4|
Minimum Reset 5 — 60 120 % ]
Pulse Width, ty 10 - 30 60 3
=2 L)
15 - 20 40 N
I
) M ;
o 8
: - /
z ‘4
& 4
___10 : / 9 IS
v 468 Z 4 &8 ZZ ‘59,?158‘
Q. ] 0 10 10 ]
INPUT FREQUENCY H’Ii wHz 92C3-3129)
'Fig. 10 — Typical dynamic power dissipation as a
function of input frequency.
Voo -
500.FT  (Io he
kL
o .
'l 2
. s NOTE :
c b CxraL*CitC2+CsTRAY
= s fic <BROADER FREQUENCY
o s Tee RESPONSE
L F : = = Rs =CURRENT LIMITING
WY 7 RESET Ag!S 2Ry TO IORy
B8 Ta2.2 Rxcx 92CS~ 31233
= s2is-31252R
. P2CS- 31294
Fig. 11 — Dynamic power dissipation test circuit. " Fig. 12 — Typical RC circuit. Fig. 13 — Typical crystal circuit.
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CD4060B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp, = 25°C, Input t,, t; = 20 ns,
Cy =50 pF, R|_= 200 kS2 [cont'd]

LIMITS
CHARACTERISTIC co”gfﬂo”s VDD UNITS
V) Min. | Typ. | Max.
RC Operation
- ‘ Cy = 200 pF, 5 — |28x10% —
Variation of Fre- X
a:ean::on(flnit-r:o-l)nit) Rg = 560 k{2, 10 — 244100 —
auency Ry = 50 kS 15 — [25z109 —
C . : kHz
Variation o-f hFre-‘ zx::gg :;. 5V to 10V _ 15 1 —
quency with voltage | Fs = “ | 1oveersvf - os | —
change {Same Unit) Ry =60 k2
Ry max. Cx =10 uF 5 — — 20
=50 uF 10 — - 20 MQ
=10 uF 15 = 10
Cy max. Ry = 600 k{2 5 = - 1000
=300 k2 10 - = 50 uF
= 300 k2 15 - - 50
Maximum Oscillator E)S( :g,okk% 10 530 | 650 810 KHz
Frequency " Cx =15pF 15 690| 800 | 940
Drive Current at
Pin 9 (For Oscillator
Design} Vp=04V 5 0.16 | 0.3% -
loL =05V 10 0.42 0.8 -
=15V 15 1 2 - mA
Vp=46V 5 -0.16 |-0.35 -
toH =95V 10 -042 | -08 -
=135V 15 -1 -2 -

*RC oscillator applications are not recemmended at supply voltages below 7 V for Ry < 50 kQ1.

105-113,

{2.687-2.670)

S2CM-35106

Chip dimensions and pad layout for CD40608B
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INPUTS

PICS-2T40IRI
Fig. 14 — Quiescent device current.

¥
INPUT!
() ‘5-_ OUTPUTS
Vin -]
o o = *
VIL - L =
= = 3
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS

92CS-Z2TAAIRI

Fig. 15 — Input voltage.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

INPUTS

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vgg:
CONNECT ALL UNUSED
INPUTS TO EITHER
Vop O Vg5

trite

Vss

92C3- 27402

Fig. 16 — Input current.

TERMINAL DIAGRAM
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(TOP VIEW)

92C5-2376R2

Dimensions n parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (103 inch).



