HD14518B,HD145208B

Dual BCD Up Counter - -------vent HD14518B
Dual Binary Up Counter:.-:----+. HD14520B

The HDI14518B dual BCD counter and the HD14520B dual
binary counter consist of two identical, independent, internally
synchronous 4-stage counters. The counter stages are type D flip-
flops, with interchangeable Clock and Enable lines for increment-
ing on either the positivegoing or negative-going transition as
required when cascading multiple stages. Each counter can be
cleared by applying a high level on the Reset line. In addition, the
HD14518B will count out of all undefined states within two clock
periods. These complementary MOS up counters find primary use
in multi-stage synchronous or ripple counting applications requir-
ing low power dissipation and/or high noise immunity.

B FEATURES

¢ Quiescent Cutrent = 5nA/pkg typ. @5V

e Supply Voltage Range = 3 to 18V .

e Intemally Synchronous for High Internal and External Speeds

¢ Logic Edge-clocked Design .., Incremented on Positive Transi-
tion of Clock or Negative Transition of Enable

o 6MHz Counting Rate

* Capable of Driving One Low-power Schottky TTL Load Over
the Rated Temperature Range
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B PIN ARRANGEMENT
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B TRUTH TABLE

{Top View)

Clock | Enable | Reset Action
VAR 0 | Increment Counter
0 TN 0 Increment Counter
x x 0 No Change
x | e No Change
_/_ ¢ 0 No Change
1 ‘\7 0 No Change
X X 1 ! Qo~Qa= 10
x=Don’t Care
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HD14518B, HD145208

BELECTRICAL CHARACTERISTICS

—40°C ) 5°C 85°C |
Characteristic Symbol Test Conditions i Unit
Vool V) min ;| max min | typ max min max
5.0 0.05 — 0 0.05 — 0.05
Voo 10 Ven= Voo or 0 - ¢.05 — 0 0.05 — 0.05 Vv
. 15 0.05 — -0 G.05 - 0.05
Output  Voltage !
5.0 £.95 — 485 5.0 — 4,951 —
Vo | 10 | V=0 or Vio 9.95| — | 995 10 | — | 8.95 — v
15 14.95 | — | 14.95! 15 — | 14.95
5.0 | Vew= 4.50r 0.5V — b1s | — 2| 15| o — o1
Ve 10 Vour= $.0 or 1.0V - 3.0 — 4.50| 3.0 — 3.0 v
15 Voue=13.5V or 1.5V — 4.0 — 6.75| 1.0 — 4.0
input Veltage -
5.0 Voue= 0.5 or 4.5V 3.5 — 3.5 2.75. — 3.5 .
Vi | 10 | Vow= 1.0 or 9.0V 70 — 700 55 — | 70| — @V
15 Vowe= 1.5 or 13.0V 11.0 — 1110 8.25 - 11.0 —
5.0 | Vey= 2.5V —10] — |-08 17| — |-~06 ] — |
5.0 Vin= 4.8V -0.2, — -0.16,-0.36| — —0.12
Tow - T mA
10 Vou= 9.5V -0.5, — —0.4 |-0.9 — ~0.3 .
Output Drive Current 15 Vor=13.0V v~1.4 — -1.2 |—3.5 — -1.0: -
5.0 Vor= 0.4V 0.2 — 0.44 Q.88 — 0.36
lov 10 Vo = 0.5V 1.3 — 1.1 2.25 — 0.9 - mA
15 | Vo= 13V 36 | — | 30l 88 — o 24l -
Input Current I 15 — 403 — zesw| +0.3] — +1.0| pA
Input Capacitance Cen Vie=10 - = — 5.0 7.5 — - pF
5.0 : 20 — 0.005, 20 . — 150
! Zero Signal, t i
Quiescent Current Ton 10 - 40 - 0.0101 40 ‘ — 300 rA
per Package :
15 - 80 - 0.015 80 — 600
5.0 Dynamic+ 1o, — — 0.8 — — -
Total Supply Current* Ir 18 per Gate — - - 1.2 - — phA
15 | Ci=50pF, /=1kHz - =] =7 = = -
* To caleulate tolal supply current at frequency other than lkHz.
@ Vpp=5.0V Ir=(0.6pA/kHz) f+iop. @ Voo=10V [r={1.2pA/kH2)f +Ioo. @ Voo=15V Ir=(1.7uA/kH2) f+ loo
B POWER DISSIPATION TEST CIRCUIT AND WAVEFORM
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HD14518B, HD14520B

BSWITCHING CHARACTERISTICS (C,=50pF, Tae=25C)

Characteristic Symbol Voo (V) min typ max - Unit
5.0 — 180 360
Output Rise Time tr 10 — 90 180 ns
15 — 65 130
5.9 | - 130 ; 250
Gutput Fall Time. tr 10 I - 50 100 ns
15 - 40 80 g
5.0 — ) 280 560 :
Clock noo - 115 20
i Pin, T !
15 — 80 160 :
Propagation Delay Time T ns
5.0 — : 440 800
teune P
Reset 10 - ; 160 300
15 - 110 20
5.0 i 200 100 - E
PWen T 4
Clock Pulse Width 10 ‘{ 100 50 - L ns
PWe t i
15 H 70 35 | —
5.0 - 5.0 2.5
Clock Frequency PRF 10 — 0.0 | 5.0 MHz
15 — 15.0 7.5
5.0 — — 15
Clock Pulse or FEnable Rise bty 10 - - 15 us
and Fall Time 15 _ _ 15
5.0 440 220 -
1
Enable Pulse Width PW; 10 200 100 — | ns
15 150 70 -
5.0 250 ' 125 —
Reset Pulse Width PWg 10 110 55 — ns
15 80 40 —

B SWITCHING TIME TEST CIRCUIT B TIMIG DIAGRAM
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Unit: mm
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Weight (reference value)| 1.07 g




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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