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TERMINAL CONNECTIONS:
See item 1.2 of this specification i

HEC/HEF40598
Programmable divide-by-N counter

TYPICAL CONSTRUCTION:

i Silicon monolithic local oxidation
CMQOS integrated circuit, cavity/non-
cavity packages.

CAUTION: STATIC SENSITIVE DEVICE !

ASSESSMENT LEVELS: P, Y, L

REMARKS

Information about manufacturers who have components qualified to this detail specification is
available in the current CECC 00 200: Qualified Products List.

Documents

AY A

Full document details: CECC 90104-232 ISSUE10


http://www.avadocuments.com/doc/cecc-90104-232-issue-1-0
http://www.avadocuments.com/doc/cecc-90104-232-issue-1-0

' CECC CECCx90%L04- 232%ISSUEXL *x BN 1974499 0045107 LTT BN

~

- %

|
- | Nederlands Elektrotechnisch Comite Page 2 CECC 90 104-232
| Postbox 5059
2600 GB Delft

This specification is also available from
Nederfandse Philips Bedrijven B.V. of 9 ISSUE 1

1 TYPE DESCRIPTION

1.1 Function
The HEF40598 is a divide-by-n counter which can be programmed to divide an input frequency by

The three mode selection inputs Ka. Kp and K¢ determine the modulus ("divide-by’ number) of the
first and last counting sections in accordance with function table (section 1.1.1).

Every time the first (fastest) counting section goes through one cycle, it reduces, by 1, the number
that has been preset (jammed) into the three decades of the intermediate counting secticn and into
the last counting section (which consists of flip-fiops that are not needed for operating the first
counting section).

For example, in the + 2 moade. only one flip-flop is needed in the first counting section. Therefore the
last {5th) counting section has three flip-flops that can be preset to a maximum count of seven with

a place value of thousands,

This counting mode is selected when Ka: Kp and K¢ are set to HIGH. In this case input Jq is used to
preset the first counting section and J2 10 J4 are used to preset the last (5th) counting section.

If = 10 mode is desired for the irst section, K is set HIGH, Kp to HIGH and K, to LOW. The jam
inputs Jq to Jq are used to pr-set the first counting section and there is no last counting section. The
intermediate cou nting section consists of three cascaded BCD decade (+ 10) counters, presettable by
means of the jam inputs Jg to J1g.

When clock pulses are applied to the clock input after a number n has been preset into the counter, the
counter counts down until the DETECTION circuit detects the zero state. At this time the PRESET
ENABLE circuit is enabled to preset again the number 7 into the counter and to produce an output
pulse,

The preset of the counter to 3 desired + 1 is achieved as follows:

n={MODE*) (1000 x decade 5 preset + 100 x decade 4 preset + 10 x decade 3 preset
+1 x decade 2 preset) + decade 1 preset.
* MODE = first counting section divider (10, 8, 5, 4 or 2).

To calculate preset values for any n count, divide the n count by the selected mode. The resultant is
the corresponding preset values of the 5th to the 2nd decade with the remainder being equal to the
1st decade value.

preset vaiue = »

mode

If n = 8479, and the selected mode = 5, the preset value = 8479 ~ 5 = 1695 with a remainder of 4, thus
the jam inputs must be set as follows:

4 1 5 9 6

J1d2 U3 Jg U5 Ug J7 Jg Jg Jio g Y12 13 J1a g J16
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The mode select inputs permit frequency-synthesizer channel separations of 10, 12,5, 20, 25 and 50
parts. These inputs set the maximum value of n at 9999 {when the first counting section divides by

_ 5 or 10) or at 15999 (when the first counting section divides by 8, 4 or 2).
The three decades of the intermediate counting section can be preset to a binary 15 instead of a
binary 9. In this case the first cycle of a counter consists of 15 count pulses, the next cycles consisting
of 10 count pulses. Thus the place value of the three decades are still 1, 10 and 100. For example, in
the + 8 mode, the number from which the intermediate counting section begins to count-down can be
preset to:

3rd decade: 1500
2nd decade: 150
1st decade: 15

1665

The last counting section can be preset to a maximum of 1, with aplace value of 1000. The total of these
numbers (2665) times 8 equals21320. The first counting section can be preset to a maximumof 7.
Therefore, 21 327 isthe maximum possible count in the + 8 mode. The highest count of the various modes
is shown in the function table (section 1.1.1}, inthe column entitled ‘extended counter range’. Control
inputs Ky, and K¢ can be used to initiate and lock the counter in the 'master preset’ mode. In this condition
the flip-flops in the counter are preset in accordance with the jam inputs and the counter remains in
that mode as long as Kp and K¢ both remain LOW. The counter begins to run down from the preset
state when a counting mode other than the ‘master preset’ mode is selected. Whenever the ‘master
preset’ mode is used, control signals Ky, = L and K¢ = L must be applied for at least 3 full clock pulses.
After the master preset mode inputs have been changed to one of the cou nting modes, the next
positive-going clock transitition changes an internal flip-flop so that the count-down can begin at the
second positive-going clock transition. Thus, after a ‘master preset’ mode, there is always one extra
count before the output goes HIGH. Figure 1 illustrates the operation of the counter in mode + 8
starting from the preset state 3
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Fig.1 Total count of 3.
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