High Speed CMOS Logic — 54HC4060

14-Stage Binary Ripple Counter / Divider with Oscillator in bare die form

Description

The 54HC4060 is produced on a 2.5um 5V CMOS process
with high speed LSTTL performance combined with CMOS
low power consumption. The device consists of 14 master—
slave flip—flops & an oscillator with frequency controlled
either by crystal or by external RC circuit. Each flip—flop
output feeds the next where each output frequency is half
the preceding one. A high-to-low transition on the clock
input increments the counter. The active—high Reset is
asynchronous & disables the oscillator for low standby
power consumption. Ten kinds of divided output are
provided; 4 to 10 & 12 to 14 stage inclusive. Maximum
division available at Q12 is 1/16384 of oscillator frequency.

Ordering Information
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Features:

= OQutput Drive Capability: 10 LS'IB@

= Low Input Current: 1TpA

= OQutputs directly interface @MOS and TTL
= Operating Voltage R : 2% 1o 6V

CMOS High Nois nity

@' ith CD4060B

=  Full Militagf TegtPerature Range.

Die,&ensions in um (mils)

=  Function comg

The following part suffixes apply: ** 1610 (63)
* No suffix - MIL-STD-883 /2010B Visual Inspectio — ~ A
»  “H” - MIL-STD-883 /2010B Visual Inspectio O O
+ MIL-PRF-38534 Class H LAT @ ] ]
[]
= “K’-MIL-STD-883 /2010A Visual r.. (Space) ] [] )
+ MIL-PRF-38534 Class O s
O O |1s
LAT = Lot Acceptance Test. @ [ -
For further information on L@ ess flows see below. ] 0 0 DD
Y

www.siliconsupplies.@uaIitv\bare-die-Iot-quaIification

Supply F

= Defa i® in Waffle Pack (100 per tray capacity)

. ﬁh Wafer on Tape — On request

= Unsawn Wafer — On request
» Die Thickness <> 350um(14 Mils) — On request

= Assembled into Ceramic Package — On request

Mechanical Specification

o 1610 x 1610 | pm
Die Size (Unsawn) 63 x 63 mils
Minimum Bond Pad Size 110x110 um
4x4 mils

: : 350 (+20) um

Die Thickness 13.78 (+0.79) | mils

Top Metal Composition Al 1%Si 1.1um

Back Metal Composition N/A — Bare Si
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High Speed CMOS Logic — 54HC4060

Pad Layout and Functions
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COORD
X Y

PAD | FUNCTION
1
2
3 Q14 190
4 Qé 0.190
5 @ 0.190
6 Q 0.190
7@ 0.190
\ GND 0.590
Qa Osc OUT2 0.950
s | 10 | OscOUT 1.270
11 Osc IN 1.310
12 MR 1.310
13 Q9 1.310
14 Q8 1.310
15 Q10 1.310
16 Vee 0.880

1.350
1.140
0.970
0.790
0.620
0.440
0.270
0.150
0.150
0.150
0.340
0.650
0.860
1.050
1.220
1.350

CONNECT CHIP BACK TO V¢c OR FLOAT

Function Table

X

H

CLOCK | RESET OQUTPUT STAGE
— L NO CHANGE
. L ADVANCE TO NEXT STATE

ALL OUTPUTS ARE LOW
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Pad Descriptions

INPUTS

Osc IN (Pad 11) Q
Negative—edge triggering clock input. A high—to—low transition on this input advances the state of the counter. Osc IN riven

by an external clock source.

CONTROL INPUTS
MR (Pad 12)
Active—high reset. A high level applied to this input asynchronously resets the counter to its zero state (f N Q outputs low)
and disables the oscillator. &

OUTPUTS
Q4—Q10, Q12-Q14 (Pads 7, 5, 4, 6, 13, 15, 1, 2, 3) Active—high outputs. Each Qn output divi Clock input frequency by N,
The user should note the Q1, Q2, Q3 and Q11 are not available as outputs.

Osc OUT1, Osc OUT2 (Pads 9, 10)

Oscillator outputs. These pads are used in conjunction with Osc IN and the external gfm s to form an oscillator. When Osc IN
is being driven with an external clock source, Osc OUT1 and Osc OUT2 must be | nkircuited. With the crystal oscillator in RC
configuration, Osc OUT2 must be left open circuited. Q\
Absolute Maximum Ratings’ ,
PARAMETER ﬁVIBOL VALUE UNIT
DC Supply Voltage (Referenced to GND) Vee -0.5t0 +7.0 V
DC Input Voltage (Referenced to GND) @ Vin -0.5to V¢ +0.5 \Y
DC Output Voltage & Vout -0.5to Ve +0.5 \
DC Input Current, per pad @ In 120 mA
DC Output Current, per pad lout +25 mA
DC V¢c or GND Current, per pad OV lec +50 mA
Power Dissipation in Still Air’ Pp 750 mW
Storage Temperature Range % Tsta -65 to 150 °C
1. Operation above the absolute mg 'ing may cause device failure. Operation at the absolute maximum ratings, for extended periods, may
reduce device reliability. 2. Measufe plastic DIP package, results in die form are dependent on die attach and assembly method.

Recommend Operating Conditions3 (Voltages referenced to GND)

P TER SYMBOL MIN MAX UNITS
DC Supply V. Vee 2 6 \%
DC Input %Voltage Vin,Vour 0 Vce \
Operatianperature Range T, -55 +125 °C
Vee = 2.0V 0 1000 ns
Input Rise or Fall Times Vec = 4.5V t, t; 0 500
Vee = 6.0V 0 400

3. This device contains protection circuitry to guard against damage due to high static voltages or electric fields. However, precautions must be taken
to avoid applications of any voltage higher than maximum rated voltages to this high-impedance circuit. For proper operation, V\y and Voyr should be
constrained to the range GND < (Vv or Vour) £ Vee. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V¢c).
Unused outputs must be left open.

4. The oscillator is guaranteed to function at 2.5 V minimum. However, parametrics are tested at 2.0V by driving Pad 11 with an external clock source.

Page 3 of 7 www.siliconsupplies.com @



http://www.siliconsupplies.com

High Speed CMOS Logic — 54HC4060

Rev 1.0
) . 26/11/17
DC Electrical Characteristics (voltages Referenced to GND)
PARAMETER SYMBOL | Vcc | CONDITIONS LIMITS ITS
25°C 85°C | FULL RANGE3
2.0V 15 15
Minimum High-Level | |, gov | Vour=Bavor 2.1 2.1
Input Voltage " 45V | |lour] < 20uA 3.15 3.15
6.0V 4.2 4.2 \ 2
2.0V 0.5 0.5 & 5
i 3.0V | Vour=0.1Vor 0.9 0.9 0.9
Maximum Low-Level Vv . Voo 0.1V . . . v
Input Voltage " 45V | |1oor] < 20uA 1.35 @ 1.35
6.0V 1.8 1.8
20V [ 1.9 9 1.9
45V oA 4\ 4.4 4.4 v
6.0V 5.9 5.9
Minimum High-Level Vin = Viu or V
Output Voltage Von 3.0V | |I2UT| SIH2.4mk p ° 8 2.34 2.2
(Q4-Q10, Q12-Q14) VeV o
45V | » | o 3.98 3.84 3.70 Vv
ouT| = 4.
6.0V Y'N ~ rV'L 5.48 534 5.20
2.0V &/ v 0.1 0.1 0.1
45V 4| E%UAL 0.1 0.1 0.1 v
e@/ 0.1 0.1 0.1
Maximum Low-Level Vv = Vg or V
(Q4—Q10, Q12-Q14) Vin = Vi or V
@ Asv | ek | 026 | 033 0.40 v
ouT| = .
O 6.0V YfN - |V<'H5°£r\n/k 0.26 0.33 0.40
ouT| = Y.
& 20V [ D 1.9 19 1.9
IN = Vcc Or
v
6.0V 5.9 5.9 5.9
Minimu hevel VN = Ve or GND
O&:E@“age Von 3.0V | |OUT| < 0.7mA 2.48 2.34 2.20
(OscOlT1, QscOUT2) _
V4 4.5V V'INI = V|°§ ?rofq"/iD 3.98 3.84 3.70 v
| lout| = 1.
gov | Yn=VecOrGND | 5 g 5.34 5.20

[ lour| < 1.3mA
5. -55°C=<T,<+125°C
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DC Electrical Characteristics Continued (voltages referenced to GND)

PARAMETER SYMBOL Vce CONDITIONS
20V Vin = V. GND
IN = Vcc Or
:gx | lour | < 20pA
Maximum Low-Level Viy = Vee or GND
Output Voltage VoL 3.0v I|N|OUT |Cg 0.7mA
(OscOUT1, OscOUT2) 45y Vi = Voo or GND
' | lout| < 1.0mA
VIN = VCC or GND
6OV 1 lour| < 1.3mA
Maximum Input _
Leakage Current I 6.0V | Vin=Voc or GND
Maximum Quiescent | 6.0V VN = Ve or
Supply Current ce ' GND, loyr = OpA
: .6 X
AC Electrical Characteristics *
PARAMETER SYMBOL Vce C TJONS
Maximum Clock 2.0V,
Frequency f 3.0V C. = 50pF,
(50% Duty Cycle) max t. =t; = 6ns
(Figure 1,4) vV
% 2.0V
Maximum Propagat|on
Delay, Osc N to Q47 3.0V tCi‘t 50&?8
(Figure 1,4) 4.5V f
6.0V
2.0V
Maximum Prop Jon
; 3.0V C_= 50pF,
DeIayFl(gzcrl to 1 teLm, terL 45V t, =t = 6ns
6.0V
2.0V
Mg*fum Propagation
D&lay, Reset to any Q tpL 3.0v tCi_t Sogrfs
(Figure 2,4) 4.5V f
6.0V

Rev 1.0
26/11/17
LIMITS s
25°C 85°C | FULL RANGES
0.1 0.1
0.1 0.1 0
01 %
0.26 0.33 ,QQ
0.26 0. 3% 0.40 Vv
0.26 O@ 0.40
10.16 £1.0 +1.0 bA
Q\ 80 160 LA
LIMITS UNITS
25°C 85°C FULL RANGE®
6 9 8
10 14 12 Mz
30 28 25
50 45 40
300 375 450
180 200 250
ns
60 75 90
51 64 75
500 750 1000
350 450 600 .
250 275 300
200 220 250
195 245 300
75 100 125
ns
39 49 61
33 42 53

6. Not production tested in die form, characterized by chip design and tested in package.

7. For T, =25°C and C_ = 50 pF, typical propagation delay from Clock to other Q outputs may be calculated with the following equations:
Vec = 3.0 V: tp = [61.5+ 34.4 (n—1)] ns

Vec=6.0V:tp=[24.4 +12 (n-1)] ns

Veec =2.0 V:tp =[93.7 + 59.3 (n—1)] ns
Vec =4.5V: t, =[30.25 + 14.6 (n—1)] ns
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AC Electrical Characteristics continued 2611117
PARAMETER SYMBOL | Ve | CONDITIONS LIMITS . /NITS
25°C 85°C FULL RANGE
2.0V 75 95 110 @
Maximum Propagation _
Delay, Qn to Qn+1 tpLH’ tpHL 3.0v tC;_t 5:05:1:3, 60 [ 9 ns
6.0V 13 16 \
Maximum Output 2.0V 75 95 & 0
Transition Time, bt 3.0V C. = 50pF, 27 32 36 ns
any output TLHTHL By t =t =6ns 15 1 22
(Figure 1,4) 6.0V 13 10 19
Maximum Input Q
Capacitance Cin ) ) 10 % 10 PF
Power Dissipation C i Ta=25°C, \ TYPICAL F
Capacitance® PD Vee = 5.0V 35 P
/
8. Used to determine the no-load dynamic power consumption: Pp = Cpp V$*ICC Vee
. . 6
Timing Requirements Q/
PARAMETER SYMBOL | Vcc &ODITIONS LIMITS .| UNITS
25°C 85°C FULL RANGE
Minimum Recovery § 100 125 150
Time, Reset Inactive to ¢ t=t=6 75 100 120
rec r=k=bns ns
Clock % BV 20 25 30
(Figure 2) 6.0V 17 21 25
2.0V 75 95 110
Minimum Pulse Width, 30V 27 32 36
Clock tw t.=t=6ns ns
(Figure 1) 4.5V 15 19 23
Q~ 6.0V 13 16 19
?~ 2.0V 75 95 110
Minimu Is§ Width, 30V 27 32 36
et tw t.=t=6ns ns
NFigure 2) 4.5V 15 19 23
* 6.0V 13 16 19
2.0V 1000 1000 1000
Maximum Input Rise 3.0V 800 800 800
and Fall Times t t; t- =t =6ns ns
(Figure 1) 4.5V 500 500 500
6.0V 400 400 400
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Reset
47 GND
tPHL —>

C N \'i cc
OscIn 50%

% GND
Figure 1 — Input to Output Propagation Delay & :\ igure 2 — Reset Timing

Timing

Vee ** Test Circuit
N, @ TEST POINT
tPLH IPHL & ?

Qn+1 50% @

O OUTPUT
_.
Figure 3 — Ripple o@ming DUT
Q c

e
i

?\2 * Includes all probe and jig capacitance

D|SC%\|MER: The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With respect to
any examples or hints given herein, any typical values stated herein and/or any information regarding the application of the device, Silicon Supplies Ltd
hereby disclaims any and all warranties and liabilities of any kind.

Figure 4 — Test Setup

LIFE SUPPORT POLICY: silicon Supplies Ltd components may be used in life support devices or systems only with the express written
approval of Silicon Supplies Ltd, if a failure of such components can reasonably be expected to cause the failure of that life support device or system or
to affect the safety or effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to
support and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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