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CMOS 14-STAGE RIPPLE-Carry Binary Counter/Dividerand Osclliator

High-Voltage Types (20-Volt Rating)

W XD4060 consists of an oscillator Fetures:
section and 14 ripple carry binary counter
stages. The oscillator configuration allows m 12 MHz clock rate at 15 V
design of either RC or crystal oscillator
circuits. A RESET input is provided which S Gommon r_esel <
resets the counter to the all-O's state and W Fully static operation R() > 14-STAGE
disables the oscillator. A high level on the m Buffered inputs and outputs RIP PLE
RESET line accomplishes the reset function. W Schmitt trigger input-pulse line COUN' TER
9” ffOUﬂter stages are master -slave B 100% tested for quiescent current at 20 V AND
ip-flops. . : DSCILLATOR
The state of the counter is advanced one . Slandardlfed_, symmetricat output a1 @—P—
step in binary order on the negative transi- characteristics . .
tion of $I(and ¢0). All inputs and outputs B 5-V, 10-V, and 15-V parametric ratings Vss=s
are fully buffered. Schmitt trigger. action . VDD-16
on the input-pulse line permits unlimited Oscillator Features: =
input-pulse rise and fall times.
o m All active components on chip @0 @‘4—|
Applications m RC or crystal ocillator configuration 3o .
m Control counters W RC oscillator frequency of 690 kHz
m Timers B min.at 15 V
B Frequency dividers
W Time-delay circuits
————
o1 Qi 22 Q13— @14 Q14 5
FF1 | FF2FF13 | FF14 5
1 all—{o2 aisl—|o14a14
%___ % Q14
Q4-Q10
» R=HIGH DOMINATES (RESETS ALL STAGES) Voo % Q12Q13
A COUNTER ADVANCES ONE BINARY COUNT w QI{,LC’\,:,T(;JSTSPQS$EE$(),§‘CTED Fig.2 - Detail of tyical flip-flop stage.
ON EACH NEGATIVE - GOING TRANSITION O NETWORK
OF GI(AND @0) ‘
Vss
Fig.1 - Logic diagram.
MAXIMUM RATINGS,Abaolute-Maximun Vaiues: AMBIENT TEMPERATUNE(TA)=25°C
DC SUPPLY-VOLTAGE RANGE, (VDD) .
Voltagis referenced 10VSs Terminal) .........ccccooriememenerirnennesee e -0.5V to + 20V i
INPUT VOLTAGE RANGE, ALL INPUTS ... -0.5V to VDD + 0.5V %30 GATE-TO-SOURCE VOLTAGE(VGS)=15V
DC INPUT CURRENT, ANY ONE INPUT .....ooiiiiicecreeeeeeeese s esne s e s s s enesne e s +10mA Ezs
POWER DISSIPATION PER PACKAGE (PD): 3
FoITA = -55°C to +100°C 500mW £2
ForTA- +100°C to +125°C Derate Linearity at 12mW/°C to 200mW z o
DEVICE DISSIPATION PER OUTPUT TRANSISTOR E
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) ......cccccccerersrnerues 100mwW %
OPERATING-TEMPERATURE RANGE . -55°C to +125°C
STORAGE TEMPERATURE RANGE -65°C to +150°C s 1
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/161+1/32 inch (1.59£0.79mm) from case for 10S MaX ...ccccccorrreeererenennns +265°C Fig.3 - Typical n-channel output low (sink)

current characteristics.



XD4060 DIP-16

STATIC ELECTRICAL CHARCTERISTICS

AMBIENT TEMPERATURE(TA)=25°C
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES(°C) U i
o
TERISTIC N e
- +25 T % GATE-TO-SPIRCE VOLTAGE(VGS)=15V
Quiescent Vo | Vin [VbD s E125
™| v | W £ 10 E
i - 0,5 5 5 5 150 150 - 0.04 5 g : s
Device 05 10 | 10 | 10 | 300 | 300 4 | 10 o H
Current, - : - 100 pA 2 s
Ipp Max. - 0,15 | 15 20 20 600 600 - 0.04 20 3 2.5::."
- 0,20 | 20 100 | 100 | 3000 | 3000 - 0.08 | 100 2
0 10 15
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - DRAIN-TO-SOURCE VOLTAGE (VDS) — V.
. " Fig4 - Minmum n-channel output low (sink)
Sink)O t*,
¢ IT ) l;;::n 0.5 0,10 10 16 1.5 1.1 0.9 13 2.6 - current characteristics.
oL ™ 15 [ 0,15| 15 | 4.2 4 2.8 24 | 34 | 68 i
Output High 4.6 0.5 5 |-064)-061|-042)-036 |-051)| - ~__{mA DRAIN-TOSOURCE VOLTAGE (VDS) — V
(Source) 25 05| 5 2 |18 | 13 [115|-16 | -32 - 15 10 5 0
Current*, AMBIENT TEMPERATURE(TA)=25°C HH} HH
I on Min. 95 [ 010| 10 | -1.6 | -15 | -1.1 | 09 [-13 |26 | - GATETOSPIRCE VOLTAGEVGS)=5Y: s g
it [
135 | 0,15 15 | 4.2 -4 2.8 24 | -34 | -68 - 10
2 &
Output Voltage: - 0,5 5 - 0 0.05 FrH 15 g
Low-Level, = 0,10 10 _ 0 0.05 v HH 20 o
VoM - Toas| 15 - | o Joos =g
, - \ 15V 30 g
Output Voltage: . 0.5 5 4.95 S - E
High-Level, - 0,10 | 10 995 | 10 - 2
VoL Min. - [015] 15 14.95[ 15 - °
0545 - 5 _ _ 15 ) ) )
Input Low - Fig.5 - Typical p-channel output high (source)
Voltage 19 - 10 - - 3 current characteristics.
VL Max. 1_5,13_5 _ 15 _ _ 4 DRAIN-TO-SOURCE VOLTAGE (VDS) — V.
- Vv -15 -10 5 0
Input High 0545 - 35 - - AMBIENT TEMPERATURE(TA)=25°C )
Voltagfe 19 N 10 7 - - E
V|H Min. 15,135 _ 15 1 _ _ H-5 E
ramnn
I =1
"PIU‘ 3“"""‘ - | 018|018 | 01 | +01 | *1 *1 - | +10° | 201 |pA -10v i g
IN Max. 2
3
*Data not applicable to terminal 9 or 10. 15v _155
RECOMMENDED OPERATING CONDITIONS é
For maximum relibiliy, nominal operating conditions should be selected so that operation is ©
always within the following ranges
LIMITS Fig.6 - Minimum p-channel output high (source)
CHARACTERISTIC VpD — —— UNITS current characteristics.
-?:&ﬂgg:::g?e Renge(For 1A = Full Rackgas " 3 18 \" . AMBIENT TEMPERATURE(TA)=25°C
|
5 100 E
Input-pulse Width tW (f=100kHz) 10 40 - ns o
15 30 150
bt =N HHH
- 5 % pPLY VQ““tﬁD%fz: i
Input-Pulse Rise Time and Fall Time, trg,tfg 10 Unlimited %100 :5“ e
15 i} H
‘; :::g
5 35 g o ; i 1ov.
Input-Pulse Frequency, fg) (External pulse source) }g - 8 MHz 9~ B HHH H
12 ]
5 120
REser pilse width,tW 10 60 - ns 0 0 4 60 100
15 40 Fig.7 - Typical gaton delay tme (Qn to Qn+1)

as a function of load capacitance.



XD4060 DIP-16

DYNAMIC ELECTRICAL CHARSCTERISTICS at TA = 25°C, Input triff = 20ns,
CL = 50 pF, RL = 200 kQ
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Fig.8-Typical propagation delay time (@ to Q4
Output) as a function of load capacitance.

TRANSITION TIME (fTLHATHL)-ns

0
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Fig.9-Typical teansition time as a function

of load capacotance.

LIMITS
TEST
CHARACTRISTIC UNITS
Input-Pulse Operation
Propagation Delay 5 - 370 740
Time,dl to Q4 Out; 10 - 150 300
tPHLtPLH 15 _ 100 200
. 5 - 100 200
Propagation Delay
Time,Qn to Qn +1; 10 - 50 100
tPHLtPLH 15 _ 40 80 ns
5 - 100 200
Transition time
' 10 - 50 100
tTHL,tTLH
15 - 40 80
5 - 50 100
Min.Input-Pulse _ -
Width, tW f = 100kHz 10 20 | 40
15 - 15 30
5
Input-Pulse Rise&Fall -
Time,trg.tigs 10 Unlimited
15
Max.Input-Pulse 2 = Li —
Frequency,f@l 10 8 16 - MHz
(External pulse source)
15 12 24 -
Input Capacitance,C1 Any Input - 8 75 pF
Reset Operation
5 - 180 360
Propagation Delay _
Time, tPHL LiL L
15 - 50 100
ns
5 - 60 120
Minimum Reset
Pulse Width,tw L - 30 60
15 - 20 40
Vbp
sooF T (ID Sx
CL
1 16—
—2 15—
oL 3 14| s
" )?L . 1n KCL LY
—s  n
oL 6
“ cL NOTE:
=7 RESET Rg is 2Ry TO I0Ry
8 @ T=22RyCy

Fig.11-Dynamic power dissipation test cirucit.

Fig.12-Typical RC circuit

AMBIENT TEMPERATURE(TA)=25°C

LOAD CAPACITANCE(CL)=50pF

-------- CL=10pF

DYNAMIC POWER DISSIPATION (pD)—uW
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Fig.10-Typical dynamic power dissipation as a
function of input frequency.

CXTAL=C1+C2+C STRAY

RC=BROADER FREQUENCY
S|

R RESPON:
S=CURREBNT LIMITING

Fig.13-Typical crystal circuit



XD4060 DIP-16

DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C,Input tff = 20 ns,

CL = 50pF,RL=200kQ2 [contd]

LIMITS
CHARACTERISTIC TEST VDD UNITS
CONDITIONS ) Min Typ | Max
RC Operation
Cx=200pF 5 - |23+10%| -
Variation of Fre- R T
. - S=560kCQ2, 10 - |24410%| -
quency(Unit-to-Unit) Ry=
X=50kC2 15 - |25+10%] -
- e kHz
Variation of Fre- X=200pF, _
quency with voltage Rs=560k, 15(;\// t:z) 1105\</ - (1)2 _
change(Same Unit) Rx=50kQ :
Cx=104F, S = - @
Ry max. =50pF, 10 - - 20 MQ
=100F 15 - - 10
RX=500kQ 5 - - | 1000
Cx max. =300kQ 10 - - 50 uF
=300kQ2 15 = - 50
Maximum Oscilator | X S 10 530 | 650 | 810 | .
Frequency* Cx =15pF 15 690 800 940
Drive Current at
Pin 9(For Oscillator
Design) Vo=04v 5 0.16 | 035 -
loL =0.5V 10 042 08 -
=15V 15 1 2 - | mA
Vo=4.6v 5 016 | 035 | -
IOH =9.5V 10 -042 -0.8 -
=13.5V 15 -1 -2 -

*RC oscillator applications are not recommended at supply voltages below 7V for RX <50 kQ.

TERMINAL DIAGRAM
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Fig. 14-Quiescent device current.
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Fig.15-Input voltage.
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Fig.16-Input current



XD4060 DIP-16
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0.260 (6,60
0.240 (6,10
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7 o
0,070 (1,78
_E'u.ms t.1-4‘]2 Vo

i

0.020 {0,51) MIN

0.045 (1,14
"— Tt A
| |

I—l—l—-——

R

T

0.200 (5,08) MAX

Ed
BiM 2 14 16 18 20
A MAK 0775 | 0775 | 0920 | 1.060
(19,69) | (19.,69) | (23,37) | (26,92)
4 MN 0.745 | 0.745 | 0850 | 0.940
(18,92) | (18,92) | (21,59) | (23.88)
| A | B8 | ac |

Seating Plane

0.325 (8,26
0.300 (7,62

[—]
b bk Tﬁuuqe Plane

L
|
i
i
|

r——— (e

0.100 (2,54

0.021 (0,53
0.015 (0,38

[4]0.010 {D,EE}I@J ,/

NP

0.125 (3,18) MIN

I

" 1418 Pin Only
20 Pin vendor option

0.010 (0,25) NOM

——’ 0.430 (10,82) MAX L—
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