HD14541B

Programmable Oscillator/Timer

The HD14541B programmable timer consists of a I6-stage
binary counter, an integrated oscillator for use with an external
capacitor and two resistors, an automatic power-on reset circuit,
and output control logic. Timing is injtialized by turning on
power, whereupon the power-on reset is enabled and initializes the
counter, within the specified Vpp range. With the power already
on, an external reset pulse can be applied. Upon release of the
initial reset command, the oscillator will oscillate with a frequency
determined by the external RC network. The 16-stage counter
divides the oscillator frequency (f,g. ) with the n#’t stage frequency
being fe/27.

B FEATURES

Available Qutputs 28, 2!, 213 or 216

Increments on Positive Edge Clock Transitions

Low Symmetrical Output Resistance (typically 10082 @15V)
Built-in Low Power RC Oscillator (+2% accuracy over tempera-
ture range and £10% supply and *3% over processing @ <
10kHz)

Oscillator Frequency Range = DC to 100kHz

Oscillator May Be Bypassed if External Clock is Available
(Apply external clock te Pin 3)

Automatic Reset Initializes All Counters When Power Turns On
(Limits-Vpp from 8.5V to 18V when enabled)

External Master Reset Totally Independent of Automatic Reset
Operation

Operates as 27 Frequency Divider or Single Transition Timer
Q/Q Select Provides Output Logic Level Flexibility

Reset (auto or master) Disables Oscillator During Resetting to
Provide No Active Power Dissipation

Clock Conditioning Circuit Permits Operation with Very Slow
Clock Rise and Fall Times

Supply Voltage Range = 3 to 18V

B MAXIMUM RATINGS (Voitages referenced to Vis)

Characteristic Symbol Value Unit
DC Supply Voitage Voo —0.5~-+18 v
Input/Quitput Voltage Vine Vour —0.5~Vas+90.5 v
DC Current Drain per Input Pin I +10 mA
DC Current Drain per Output Pin Tor, Iow + 45 mA
Operating Temperature Range Ta —40~ 485 T
Storage Temperature Range T —65~ 4150 T
Power Dissipation Po 300 mW

@ HITACHI
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B TRUTH TABLE

State
Pin
0 1
5 Auto Reset Auto Reset
Operating Disabled
8 Timer Master Reset
Operational ON

9

Output Initially
Low After Reset

Output Initially
High After Reset

10

Single Cyele
Mode

Recycle Mode

B FREQUENCY SELECTTION

TABLE

A | B |chmber ol | o
0 0 13 8192
0 1 10 1024
1 0 8 256
1 1 16 65536
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HD145418B

M BLOCK DIAGRAM
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BELECTRICAL CHARACTERISTICS
—40°C 25°C 85°C
Characteristic Symbol Test Conditions Unit
Vool V) min max min typ max min max
5.0 —| 0.05 = 0| 0.05 -1 0.05
Vou 10 | Vie=Vos or 0 —| 0.05 — 0 0.05 —| 0.05 v
1 — . — . — .
Output Voliage 5 9.05 0 9.9 9.05
5.0 4.095 — 4.95 5.0 — 4.95 —
Vou 10 | V=0 or Vop 9.95 -— 9.95 10 — 9.95) - v
15 14.95 — | 14.95 15 — 1 14.95 —
50 | Vew=4.5 or 0.5V —| 1.5 —| 2.25] 1.5 —| 1.5
Vi 10 | Vour— 9.0 or 1.0V — 3.0 —| 4.50] 3.0 - 3% v
15 | Vor=13.5 or 1.5V — 4.0 —i 6.73] 4.0 —| 4.0
Input Voltage
5.0 | Vou=10.5 or 4.5V 3.5 - 3.5] 2.75 - 3.5 -
Vin 10 | Viu=1.0 or 9.0V 7.0 -— 7.00 5.50 — 7.0 — v
15 | Vour— 1.5 or 13.5V 1.0 — 11.0) 8.25 — 11.¢ —
5.0 { Vou=12.5V —-5.1 — | —4.27} -12.83 — 1 —3.5 -—
Tox 10 | Vou=19.5V —2.69 we | —2.25]—6.75 — | —1.85 —- | mA
15 | Vey=13.5V —10.5 — 1 —8.8| -6.33 — | —7.22 -
Output Drive Current
5.0 | Vor=10.4V 1.24 — 1.04| 3.12 - 0._85 —
los 10 | Vor="0.5V 3.18 - 2.66 B.O - 2.18 — | mA
15 | Vor=1.5V 12.4 — 10.4| 31.2 — 8.50 -
Input Current L. 15 —| +4.3 —|t0.00001| +§.3 —| £1.0| uA
Input Capacitance Cin V,=10 — — — 5.0 7.5 — — pF
5.0 — 20 —| 0.005 20 —i 150
o Zero Signal,
Quiescent Current Ioe 10 — 40 -—| 0.010 40 - 3o¢ uA
per Package
15 - &0 —! 0.015 a0 —| 600
5.0 —| 200 — 7| 200 —| 1200
Aute R i
wio Heset Quiescent | 100 | Pin 5 is low — 20| —| 30 20| —| 1500 wa
Current
15 —| 500 — 82{ 500 —|( 2000
5.0 | Dynamic +foo, - — - 0.4 — — —
Total Supply Current* Ir 1¢ | per Gate — — — 3.8 — — — A
15 | C.=50pF, f=1kHz — — — 1.2 — — —

* To calculate total supply current at frequency other than l1kHz.
@Voo =50V Jr=00.4 pA/KH2)f+Too, @Vor=10V Ir=1{0.8 2A/XHz)f+ oo, @Vao= 15V Ir=(1.2 pA/kHz)f+ lon
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HD145418B
M SWITCHING TIME TEST CIRCUIT
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W SWITCHING CHARACTERISTICS (C.=50pF, Ta=25C)

Characteristic } Symbo Vool V) min typ max Unit
% 5.0 - 180 400
Output Rise Time & i 10 — 90 200 ns
15 — 65 16¢
5.0 — 100 200
Output Fall Time iy 10 — 50 100 ns
15 - 37 80
5.0 — 3.5 10.5
Clock 10 Q(2° Output] 10 - 1.25 38
Propagation Delay Time frum 15 _ 8.9 29 us
tpac 5.0 — 6.0 18
Clock to Q (2" Output) 10 - 3.5 10
15 — 2.5 7.5
5.0 900 300 -
Clock Pulse Width PWe 10 300 100 ~ ] ns
15 225 85 -
5.0 — 1.5 -
Clock Frequency PRF 10 — 4.0 - MHz
15 — 6.0 -
5.0 900 300 -
Minimum Master Reset 1Pulse Width PWur 10 300 140 - ns
15 225 85 -
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Unit: mm
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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