HD14521B

24- Stage Frequency Divider

The HD14521B consists of a chain of 24 flip-flops with an input

circuit that allows three modes of operation. The input will function
as a crystal oscillator, an RC oscillator, of as an input buffer for
an external oscillator. Each flip-flop divides the frequency of the
previous flip-flop by two, consequently this part will count up to
234=16,777,216. The outputs of the last seven-stages are available
for added flexibility.

M FEATURES .

Quiescent Current= 5nA/pkg typ. @5V f{max)=9MHz typ @10V
All Stages are Resettable

Reset Disables the RC Oscillator for Low Standby Power Drain
RC and Crystal Oscillator Qutputs are capable of Driving Ex-
ternal Loads

Test Mode to Reduce Test time

VDD’ and V38’ Pins Brought Qut on Crystal Oscillator Inverter
to Allow the Connection of External Resistors for Low-power
Operation

Supply Voltage Range=3 to 18V

Capable of Driving One Low-power Schottky TTL Load Over
the Rated Temperature Range
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Output Count Capacity
Que 2—262,144
Qe 2'9~524 288
Qo 2% —1,048.,576
Qa 2%1=2,097,152
Q22 2=4.194,304
Qas 2%=§ 388,608
Qu 2%=16,777,216




HD145218

BLOGIC DIAGRAM
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B ELECTRICAL CHARACTERISTICS
Characteristic Symbol ——7 iTest Conditions '740:C - 8 - LA Unit
Voo (V) min max min typ max min max
5.0 — | 0.05 — 41 0.05 ~—| 0.05
Voui 10 Vin=Vop or 0 — | 0.05 — 9/ 0.05 —| 0.05 v
15 — | 0.05 — 0] 0.05 —| 0.05
Qutput Voltage 5.0 195 —| 49! 50 —| 49| —
Vou 10 V=0 or Von 9.95 — g.85 10 — 6.95 — '
15 14.95 — | 14.95 15 — [ 14.95 -
5.0 Vour=4.5 or 0.5V — 1.5 — 2.25 1.5 — 1.5
Vie 10 Vour=9.0 or 1.0V — 3.0 — 4.50 3.0 — 3.0 v
tnput Voltage 15§ Vouw=13.5 or 1.5V — 4.0 —| 6.75] 4.0 —| 4.0
5.0 Veur=0.5 or 4.5V 1.5 - 3.5 2.75 — 3.5 —_
Vig 10 Veur=1.0 ar 9.0V 7.0 — 7.0 5.50 — 7.0 -— v
15 Vou=1.5 or 13.5V 1i.0 - 11. 0 8.25 — 11.0 —
5.0 Vow=2.5V —-1.0 - | —0.8] 1.7 — 7 —0.6 —
Ton 5.0 Vou=4_6V —0.2 — |-0.16 [ —0.36 — |—0.12 — mA
10 Vor=9.5V —0.5 — | —0.4] —0.9 — | —0.3 —
Output Drive Cuorrent 15 Von=13,5V —1.4 — | —1.25 —3.5 — | —1.0 —
5.0 Vor=0.4V 0.52 — 0.44 (.88 — 0.36 -
ToL 10 Vor=0.5V 1.3 — 1.1 2.25 - 0.9 — | mA
15 Vor=1.5V 1.6 — 3.0 8.8 - 2.4 -
Input Current fin 15 - | +£0.3 — |40.00001| +0.3 —| x1.0 uA
Input Capacitance Cin — V=0 - — — 5.0 7.5 — —: pF
5.0 |, Signal — 20 —]0.005] 20 —| 150,
Quiescent Current | Iop 10 ’ — 40 — | 0.010 40 — 300 | uA
15| Per Package T 80| | o.0135 8 —| e
5.0 Dynamic—+ i, - - —| 0.42 - — -
Total Supply Current?* I 1 10 per Gate ! - — i —| 0.85 — - — | HA
' 15 | C.=50pF, f=1kHz I — — | — 1.4 — _ —

* To caleulate toial supply current at frequency other than lkHz.
@Voom5.0V  fr=(0.42pA/KHZ ) f+Tna, @Voo=10V  [r=(0.85uA/kHz) i+ oo, @Voo=15V Jr= (1.4 gA/KHZ) f+ Ton
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HD14521B

BPOWER DISSIPATION TEST CIRCUIT AND WAVEFORM
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BSWITCHING CHARACTERISTICS (C.=50pF, Tae=25"C)
Characteristic Symhbel Voo [V} min typ max Unit
5.0 — 180 400
Qutput Rise Time L, 10 = 90 200 rs
15 — 65 160
5.0 — 120 250
Output Fall Time ty 10 — 60 125 ns
15 - 440 100
5.0 — 4.5 13.5
Clock to Qs 10 — 1.7 5.2
teLa, 15 - 1.2 3.9
trar 5.0 - 6.0 18 #s
Propagation Delay Time Clock to Qu 10 — 2.2 6.5
15 — 1.5 5.0
3.0 - 1300 4000
Reset to Q. [E1 1¢ — 500 1500 ns
15 - 350 1200
5.0 385 149 —
Clock Pulse Width PWe 10 150 55 =] s
15 120 40 -
5.0 - 3.5 1.5
Clock Frequency PRF 10 - 9.0 3.5 MHz
15 - 12 4.5
5.0 — — 15
Clock Pulse Rise and Fall Time t., i 10 — — 15 us
15 — — 15
5.0 1800 700 —
Reset Pulse Width PWx 10 900 300 — ns
15 700 200 —
B SWITCHING TIME TEST CIRCUIT
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B CRYSTAL OSCILLATOR
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Optional for low power operation.

(scillator Frequoney SfouelkHz)

HD14521B

CIRCUIT
” Characteristic 500kBz Cirenit | 500kHz Cireuit Unit
oo
R Resonant Freguency 500 50 kHz
F‘ D }_‘ R* Crystal Characteristics |Cut S N
Voo © Voo .
§18M Foquivalent Resistance R 1.0 6.2 kil
—o—{In1l  Oucl
B Y Ro 47 750 k0
12 External Resistor/
s o
Q][: l o Capacitor Values Cr 82 82 oF
o In 2 Qu 0 . Cs 20 20 pF
e Vi Change from 5V 10 10V)  +6.0 +2.0
Q2 o Frequency Change as a op Lhange Irom a¥ to . . ppm
. wfo Furetion of Vi Vs Change from 10V 10 15Y]  +2.0 +2.0 ppm
+—o0—| R Qi —o
Frequency HI}4521B Cnly —4.0 —2.0 ppm
%Vss Vs Change as | —55~+25C
N a Function Complete Osc.* + 100 +120 ppm
L i of Tempe- HD145218 Only —2.0 ~2.0 ppm
- - rature +25~+125C
{ Vop= 10V) Complete Osc.* —160 —560 ppm
* Complete oscillator includes crystal, capacitors, and resistors.
B RC OSCILLATOR CIRCUIT
o Voo
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Out 2 |o—— A S i T — —
Qut—o B T
Qs —o 2 -840
t——o0—1ln2 Qs [—0O g s.ov\
bl - T
Gz |—o Rre =56k, {__?s =0,f=10,15kHz # Vpp =10V, Tg =25°C
. Qeaf—o —15 C=1,000pF | ===ps =120kQ,f=7.8kHz & Vnp =10V, Ta =25C
r= 1 R Qo —55 -25 4 25 30 75 100 125
Z3Rrcl Ambient Temperature TalC)
Rsz2Rre Vss Vss
FiHz), RIQ)Y CLF)
100
— Voy =10V
30 \‘ N HI
20 \,_‘\ ?E'ASR:( functior}:::;:
C=1,000pF"
10 __fRster:J A
5.0 e
[Cfas a function v
0ot € 3 ~
! Rre=56k@1
1.0 E(__R_s=_[20k!
0.5 —
0.2
0.1 &
Lok 10k e toy 100k 1.oM
0.0001 0.001 C (¥ 0.01 0.1
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Unit: mm

19.20
20.00 Max
16 9
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Hitachi Code DP-16
JEDEC Conforms
EIAJ Conforms
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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