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Abstrack

Interphone is the intercom via telephone system which consits base station remote
station and telephone answer.Interphone can install maximum 10 remote stations,call external

line and answer by each remote station.When holding can transfer all station numbers by

intercom mode.And have LED to display status all station numbers.
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M"OTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by MC145436A/D

3

:‘ MC145436A

AEdvance Information
Low-Power Dual Tone

Gl

. - - : P SUFFIX

Multiple Frequency Receiver ! PLASTIC DIP
14

1F'he MC145436A is a low-power and improved input sensitivity version of the 1
MC141.C5436.

The MC145436A is a silicon gate CMOS LS| device containing the filter and
decoder for detection of a pair of tones conforming to the DTMF standard with DW SUFFIX
outputs in hexadecimal. Switched capacitor filter technology is used together ‘6\ S%ig’égg\gE
with digital circuitry for the timing control and output circuits. The MC145436A 1
provides excellent power line noise and dial tone rejection and is suitable for
ap‘plications in central office equipment, PABX, and keyphone systems, remote ORDERING INFORMATION
control equipment and consumer telephony products.

. . MC145436AP  Plastic DIP
?’he MC145436A offers the following performance features: MC145436ADW SOG Package

« 'Single + 5 V Power Supply
+ Detects All 16 Standard Digits
* Uses Inexpensive 3.58 MHz Crystal

» Provides Guard Time Controls to Improve Speech Immunity PIN ASSIGNMENTS
¢ Output in 4-Bit Hexadecimal Code PDIR
» *Built-In 60 Hz and Dial Tone Rejection p2(f 1o 14 ) D4
+ Pin Compatible with SS1-204, MC 145436, and MC14LC5436 010 2 13 ) 08
» Functional and Applicational Compatible with MC145436 and
*MC14LC5436 ens { 3 12 ov
R vop [ 4 11 (] ATB
» Gt s 10 I Xi
Xen (] 6 9 {1 Xout
A 7 8 [] GND
SOG
' D2(] 1o 16 [] D4
p1{2 15 [1D8
! ENB (] 3 14 Jov
Voo 4 13 INC
! NC (5 12 [1ATB
: GT( 6 1 X
I Xen ] 7 10 J Xout
A 8 9 IGND
' NC = NO CONNECTION

b
This document contains information on a new product. Specifications and information herein are subject to change without notice.

REV1
1/96

i _ @ MOTOROLA

@ Motorola, Inc. 1996
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MAXIMUM RATINGS (Voltages Referenced to GND Unless Otherwise Noted)

. Rating Symbol Value Unit
DC Supply Voltage Voo -0.51t0+6.0 v
Input Voltage, Any Pin Except Aip Vin ~-0.5t0 Vpp +0.5
lnpt.ét Voltage, Ain Vin Vpp-10to Vpp +0.5
DC Current Drain per Pin | +10 mA
Pov?er Dissipation PD 100 mW
Opérating Temperature Range TA ~40to+85 °C
Storage Temperature Range Tstg ~ 6510+ 150 °C

3

ELECTRICAL CHARACTERISTICS

This device contains circuitry to protect the
inputs against damage due to high static voit-
ages or electric fields; however, itis advised that
normal precautions be taken to avoid applica-
tions of any voltage higher than the maximum
rated voltages to this high impedance circuit.

For proper operation it is recommended that
Vin and Vgt be constrained to the range Vgg <
(Vin or Vout) S Vpp- Reliability of operation is
enhanced if unused inputs are tied to and
appropriate logic voltage leve! (e.g., either Vgg
or Vpp).

(AH l:’olarities Referenced to Vgg =0 V., Vpp = 5.0 V £ 10%, TA = - 40 to + 85°C, Unless Otherwise Noted)

. Parameter Symbol Min Typ Max Unit
DC Supply Voltage \%s)s) 4.5 5 5.5 \
Supply Current {(fci Kk = 3.58 MHz) IbD — 5 8 mA
Input Current GT lin — — 450 HA

ENB, Xin, Xen - - 1
Input Voltage Low ENB, GT, Xan Vit — — 1.5 v
Inpﬁut Voitage High ENB, GT, Xen VIH 35 -— — v
tout Data and DV Pins: Vgt = 4.5 V (Source) loH 800 — — MA
lout Data and DV Pins: Vgt = 0.4 V (Sink) loL i.0 — — mA
lngut Impedance Ain Rin 90 100 — kQ
Fanout ATB | Fout 15 - 10
Ingut Capacitance Xen, ENB Cin — 6 —_ pF

!

3
ANALOG CHARACTERISTICS (Vpp =5.0 V + 10%, Tp = - 40 to + 85°C, Unless Otherwise Noted)

: Parameter Min Typ Max Unit
Signal Level for Detection (Ajn) -35 — -2 dBm
Twist = High Tone/Low Tone -10 — 10 dB
Frequency Detect Bandwidth +(1.5 + 2 Hz) £25 +£35 % {0
60 Hz Tolerance - - 0.8 Vrms
Dial Tone Tolerance (Note 1) — — 0 dB

(Dial Tone 330 + 440)
Noise Tolerance (Notes 1 and 2) — — -12 dB
Power Supply Noise (Wide Band) — — 10 mV p-p
Talk Off (Mitel Tape #CM7290) - 2 — Hits
NOTES:

1. Referenced to lower amplitude tone.

2. Bandwidth limited (0 to 3.4 kHz) Gaussian Noise.

X

H
MC145436A

MOTOROLA

3
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AC CHARACTERISTICS (Vpp = 5.0V £ 10%, Ta =~ 4010 + 85°C)

" Characteristic Symbol Min Typ Max Unit
Tohe On Time For Detection | TONEgq 40 - — ms
N For Rejection — — 20
Pguse Time For Detection {| TONEq# 40 — - ms
! For Rejection — — 20
Detect Time GT=0 tdet 22 -— 40 ms
' GT=1 32 — 50
Release Time GT=0 trel 28 —_ 40 ms
GT=1 18 — 30
Data Setup Time - tsu 7 —_ - us
Data Hold Time th 42 4.6 5 ms
Pulse Width GT| tw(GT 18 —_ - us
D\_'I Reset Lag Time ' tag(bv) — — 5 ms
ENB High to Output DV* tEHDV - 120 500 ns
ENB Low to Output High-Z* | tEewz — 110 300 ns

* Data out: C_ = 35 pF {| R, =500 Q.

TIMING DIAGRAM

[&———— TONEg ——————>«—— TONE4

ANALOG IN(F;U'I; i TONE BURST 1 TONE BURST 2 \
in
r— et —>] <—>1" trel
b1, 02 i ‘ B— Hz —
04,08 4 ' <
¥ tsy th

e FENE 9D EIN

A

A tag(OV) T >
’ te Dz 1% !EHDV"‘ & > iz
t -
; ENB \ /- \
' Ww(GT) T
I GT >

—

MC145436A MOTOROLA
4 .
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PIN DESCRIPTIONS

3
Vpp
Positive Power Supply (PDIP, SOG — Pin 4)
The digital supply pin, which is connected to the positive
side of the power supply.

Vss
Ground (PDIP — Pin 8, SOG — Pin 9)

Ground return pin is typically connected to the system
ground.

D1 ,EDZ, D4, D8
Data OQutput (PDIP — Pins 2, 1, 14, 13; SOG — Pins 2, 1,
16, 15)

These digital outputs provide the hexadecimal codes cor-
responding to the detected digit. The digital outputs become
valid after a tone pair has been detected and are cleared
whén a valid pause is timed. See Tablé 1 for hexadecimal
codies.These output pins are high impedance when the
enable pin is at logic 0.

ENB
Enable (PDIP, SOG — Pin 3)

Qutputs D1, D2, D4, D8 are enabled when ENB is at a
logic 1, and high impedance (disabled) when ENB is at a
Iogi;c 0.

GT’
Guard Time (PDIP — Pin 5, SOG — Pin 6)

The guard time control input provides two sets of detected
time and release time, both within the allowed ranges of tone
on and tone off (see Figure 1). A longer tone detect time
rejects signals too short to be considered valid. With GT = 1,
talk off performance is improved, since it reduces the prob-
ability that tones simulated by speech will maintain signal
conditions long enough to be accepted. In addition, a shorter
release time reduces the probability that a pause simulated
by an interrupt in speech wiil be detected as a valid pause.
On the other hand, a shorter tone detect time with a long

¥ Table 1. Hexadecimal Codes

release time would be appropriate for an extremely noisy
environment where fast acquisition time and immunity to
dropouts would be required. In general, the tone signal time
generated by a telephone is 100 ms, nominal, followed by a
pause of about 100 ms. A high—to—ow or low—to-high tran-
sition on the GT pin resets the internal logic and the
MC145436A is immediately ready to accept a new tone
input. If left open, this pin is internally pulled to ground.

Xen
Oscillator Enable (PDIP — Pin 6, SOG — Pin 7)

A logic 1 on Xgpn enables the on—chip crystal oscillator.
When using alternate time base from the ATB pin, Xegn should
be tied to Vgs. .

Ain
Analog Input (PDIP — Pin 7, SOG — Pin 8)

This pin accepts the analog input and is intemally biased
so that the input signal may be ac coupled. The input may be

dc coupled so long as it does not exceed the positive supply
(see Figure 2). ‘

XinXout
Oscillator In and Oscillator Out (PDIP — Pins 10, 9;
SOG — Pins 11, 10)

These pins connect to an internal crystal oscillator. In oper-
ation, a parallel resonant crystal is connected from Xip to
Xout, as well as a 1 MQ resistor in parallel with the crystal.
When using the aiternate clock source from ATB, Xijn'should
be tied to Vpp.

ATB
Alternate Time Base (PDIP — Pin 11, SOG — Pin 12)

This pin serves as a frequency reference when more than
one MC145436A is used, so that only one crystal is required
for multiple MC145436As. When doing so, all ATB pins
shouid be tied together as shown in Figure 3. When only one
MC145436A is used, this pin should be left unconnected.
The output frequency of ATB is 447.4 kHz.

Output Code DV
Digit D8 D4 D2 D1 Data Valid (PDIP — Pin 12, SOG — Pin 14)
] 0 0 0 1 DV signals a detection by going high after a valid tone pair
2 0 0 1 0 is sensed and decoded at output pins D1, D2, D4, D8. DV
"3 0 0 1 1 remains high until a loss of the current DTMF signal occurs
or until a transition in GT occurs.
. 4 0 1 0] 0
"5 0 1 0 1
6 0 1 1 0 l
7 0 1 1 1 I
. 8 1 0 0 "0 |
9 1 0 0 1 , |
5 1 ) 1 0 GUARD TIME | v
- 1 0 1 1 | ——l
# 1 1 0 0 |
A 1 1 0 1 { =
B8 1 1 1 0 l
C 1 1 1 1
"D 0 0 0 0 Figure 1. Guard Time
MOTOROLA MC145436A

3
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Vin < VpD

Aip

| ey ===

} VoD : Voo

I Vm>VDD '

l 10pF ootiF | P oopr
> Ay > =

i 100%Q } 100 kQ

| L Il

| = | =

| I

b b

Figure 2. Analog Input (Operational Information Based on PDIP Package)

}
4
3.58 MHz
; [
Xin Xout Vpp
1MQ ‘I

' .l.\..TE. MC145436A ‘COL1 COL2 COL3 coL4

! o o ] [2] [5] (2] vows

: V?Dxin . mola |l s |l 6] 8] rowe

DTMF

» ATB acredids }ei ) 2| 7 || 8 || 9] c| nows

P o[« | [0 ][ ¢ ][ 0] nows
Y 1209 1336 1477 1633
v STD OTHE (1)
13
Figure 3. Multiple MC145436As Figure 4. 4 x 4 Keyboard Matrix
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PACKAGE DIMENSIONS
P SUFFIX
PLASTIC DIP
CASE 646-06
NOTES:
AAR AN AR EOSTION AT S PUAKE AT AR
. MATERIAL CONOITION.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD

1 7 FLASH,
V V LL( llf V v Y 4. ROUNDED CORNERS OPTIONAL.
INCHES | WILLMETERS |
M T WA [ _WIN | uAX
0715 { 0770 | 18.16 | 1
0240 | 0260 | 610 1 660 |
0145 1 0185 | 369 | 469
0015 | 0021 o038 | o0&
0,040 ] 0070 1,78
0100BSC | 25185C |
00s2 T 005 [ 12 | 241
0008 | 0015 | 020 038
0115 [ 0335 | 29 | 343

0.300 BSC 7.¥ BSC
0° 10° 9° 10¢

0015 {00391 039 101

O
e— 00 —>

3

= ISR | [T (O [ O 30 jaa

DW SUFFIX
SOG PACKAGE
CASE 751G-02

[=A=}
oAAAAAAAAS T

NQTES:
{B . DIMENSIONING AND TOLERANCING PER ANSI
B~

-

=S

Y14.5M, 1982,
4, MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
1HHHHHHH _ A¢] SIDE.
PROTRUSION SHALL, BE 0.13 (0.005) TOTAL IN
MILLIMETERS INCHES
l \j Ie-nxcs" 740 ] 760 ] 0292 | 0299

8x P 2. CONTROLLING DIMENSION: MILLIMETER,
| . DIMENSION D DOES NOT INCLUDE DAMBAR
16x D ":
¥ EXCESS OF D DIMENSION AT MAXIMUM
NN | MAX | WIN | MAX
2351 265 | 0053 | 004
. 035 | 049 | 0014 [ 0019
Y 050 | 090 | 0020 | 0035
12785C 0.050 BSC
025 | 0010 | 0012
SEATING
uxG K pane

010 | 025 | 0004 | 0009
00

1005 | 1055 1 0395 | 0415
9251 0751 0010 | 0029

$ [@l 0.010 (025)®] B @] 3 225#‘%'2:‘63'} AND 8 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE DAMBAR
(@] 0.010025@[1]2a ®]8 ®)] _.l MATERIAL CONDITION.
F
1035 | 1045 | 0400 [ 04n
(
=

B [olEIx n*ncom»l%

MOTOROLA

'

MC145436A
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

BCD-To-Decimal Decoder
Binary-To-Octal Decoder

The MC14028B decoder is constructed so that an 8421 BCD code on the
four inputs provides a decimal (one~of-ten) decoded output, while a 3-bit
binary input provides a decoded octal (one—of—eight) code output with D
forced to a logic “0". Expanded decoding such as binary—to—hexadecimal
(one—of-16), etc., can be achieved by using other MC14028B devices. The
part is useful for code conversion, address decoding, memory selection
control, demultiplexing, or readout decoding.

« Diode Protection on All Inputs )

e Supply Voltage Range = 3.0 Vdcto 18 Vdc

) tapable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Rated Temperature Range

+ Positive Logic Design

¢ Low Outputs on All lllegal Input Combinations

o Similar to CD4028B.

MAXIMUM RATINGS* (Voltages Referenced to Vgg)

Symbol Parameter Value Unit
Nia)s) DC Supply Voltage -0.5t0 +18.0 \
Vipv!Vout Input or Output Voltage (DC or Transient) |-05toVpp+05| V
lia, lout | Input or Output Current (DC or Transient), +10 mA
per Pin
. Pp Power Dissipation, per Packaget 500 mwW
VTstg Storage Temperature - 65to + 150 °C
T Lead Temperature (8-Second Soldering) 260 °C

* Maximum Ratings are those values beyond which damage to the device may occur.
tTemperature Derating:
Plastic “P and D/DW” Packages: — 7.0 mW/°G From 65°C To 125°C
% Ceramic “L" Packages: — 12 mW/°C From 100°C To 125°C

BLOCK DIAGRAM

100—A Q0 f—o03 7
Qi1 t+—o0 14
3-8IT ®Rb—o2
BINARY { 13 0—B Q3}—o 15 | OCTAL
INPUTS Q4}—o 1  DECODED | DECIMAL
asl—o 6 | OUTPUTS } DECODED
OUTPUTS

8421
BCD <
INPUTS

12 0——C Ql—o7
Q7t+—o0 4
Ql—o9
11 o—D Ql—o5

-

e
s

Vpp=PIN16
Vgg=PIN8

REV 3
es .

MC14028B

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
soIC
CASE 751B

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD SOiC

Ta = - 55° to 125°C for all packages.

TRUTH TABLE
DC B A|Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 QO
00 00f(0 O O 0C 0 0 O 0 O0 1
00 01{0 0 0 0 0 0 0 0 t O
00 10|00 0 0 000100
001110 0 0 0 0 01 0000
01 00(0 0 0 00 1 0O0O0TDO0
01 01]j0 0 0 01t 0 0 0 0O
11000 0 1 00 O0O0O0TO
01110 0 1+ 0 0 0 0 0 O O
1000(0 1 0 0 0 O0CO0CO0C OO
1t001{1 0 0 0 0 0 0 O0 OO
t010{0 0 0 0 00 0 O0O0O
1011/0 0 0 0 0 00 0 0O
11000 0O 0 0-0 0 0 0 0O
11010 0 0 00 0 0 0 00O
11 10f{0 0 0 000 0 O0O00O0
11110 0 0 0 0 0 0 0 0O

Q Motorola, Inc. 1995

»

@ MOTOROLA



ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

| VoD ~55°C 25°C 125°C
Characteristic Symbol | Vde Min Max Min Typ # Max Min Max Unit
Out'put Voltage ‘0" Level 5.0 — 0.05 — 0 0.05 —_ 0.05 Vde
Vin= Vpporo VoL 10 —_ 0.05 — 0 0.05 — 0.05
15 —_ 0.05 —_ 0 0.05 —_ 0.05
. “1" Level 5.0 4.95 — 4.95 5.0 -— 4.95 —_ Vde
Vin =0o0rVpp VOH 10 9.95 - 9.95 10 - 9.95 -
' 18 14.95 —_ 14.95 15 —_— 14.95 —
Input Voltage ‘0" Level Vde
(Vo = 4.5 or 0.5 Vdc) v 5.0 — 15 — 2.25 1.5 — 1.5
(Vo =9.0 or 1.0 Vdc) I 10 - 3.0 — 4.50 3.0 — 3.0
(Vo = 13.5 or 1.5 Vdc) 15 - 4.0 - 6.75 4.0 - 4.0
“1" Level vde
*(Vo =0.5 or 4.5 Vdc) v 5.0 35 — 3.5 2.75 — 35 —
(Vo = 1.0 or 9.0 Vdc) H 10 7.0 — 7.0 5.50 — 7.0 —
(Vo = 1.5 or 13.5 Vdc) . 15 1 — 1 8.25 — 1 —
Output Drive Current mAdc
(VoH = 2.5 Vdc) Source 5.0 -3.0 _ ~-24 -42 - -17 —_
(VoK = 4.6 Vdc) loH 5.0 -0.64 -_ -0.51 -0.88 —_ -0.36 —_—
(VoH = 9.5 Vdc) 10 ~-16 — -13 -225 — -09 -
(VOH = 13.5 Vdc) 15 -42 = -34 -88 —_ -24 -
(Vor = 0.4 Vdc) Sink 5.0 0.64 - 0.51 0.88 — 0.36 — mAdc
(VoL = 0.5 Vdc) loL 10 1.6 - 1.3 2.25 —-— 0.9 -
(VoL = 1.5 Vdc) 15 4.2 —_ 3.4 8.8 — 2.4 -
Input Current lin 15 - £0.1 — £0.00001 | 0.1 — +1.0 | pAdc
Input Capacitance Cin — - — — 5.0 7.5 — — pF
 NVin=0)
Quiescent Current DD 5.0 — 5.0 —_— 0.005 5.0 — 150 pAdc
* (Per Package) 10 — 10 — 0.010 10 — 300
15 — 20 —_ 0.015 20 —_ 600
Total Supply Current**t IT 5.0 I = (0.3 pA/KHZ) f + Ipp pAde
(Dynamic plus Quiescent, 10 I = (0.6 pA/KHZ) f + IpD
Per Package) 15 | IT=(0.9 pAKkH2) f + Ipp
' {CL = 50 pF on all outputs, all
buftfers switching)

#Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the iIC’s potential performance.
*= The formulas given are for the typical characteristics only at 25°C.
ﬂ'o calculate total supply current at loads other than 50 pF:
. IT(Cy) = IT(50 pF) + (CL — 50) Vik
where: IT is in pA (per package), CL in pF, V = (Vpp — Vgg) in volts, f in kHz is input frequency, and k = 0.001.
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SWITCHING CHARACTERISTICS* (C(_ = 50 pF, Ta = 25°C)

l Characteristic Symbol Vop Min Typ # Max Unit
Qutput Rise and Fall Time FLH, ns

LM, tTTHL = (1.5 ns/pF) C_+ 25 ns tTHL 5.0 —_ 100 200

LM, tTHL = (0.75 ns/pF) C + 125 ns 10 — 50 100

TTLH, tTHL = (0.55 ns/pF) C_+9.5ns 15 — 40 80
Prdpagau'on Delay Time PLH, ns

dPLH. tPHL = (1.7 ns/pF) C_+ 215 ns tPHL 5.0 — 300 600

tPLH, tPHL = (0.66 ns/pF) G+ 97 ns 10 — 130 260

APLH, tPHL = (0.5 ns/pF) C_+ 65 ns 15 —_ 90 180

* The formuias given are for the typical characteristics only at 25°C.

xina labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.

¥

i

]
Inputs B, C, and D 20ns 20ns
switching in respect INPUT A

¢ to a BCD code. 10%

20 ns La—20 NS

} I‘g‘w iy VoD
INPUT C . 0%
- Y A i T
' Inputs A, B, and D low. {PLH - tpHL

! £ 50% Vo

50%

Q4 oy ’
VoL

TLH THL

-

e e

—

Figure 1. Dynamic Signal Waveforms

All outputs connected
to respsctive Cy_loads.
f in respect to a system
clock.
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LOGIC DIAGRAM

@
i

Ly
SR

t
' APPLICATIONS INFORMATION

; INPUTS
Expanded decoding can be performed by using the A ————
MC14028B and other CMOS Integrated Circuits. The circuit b ¢ B A

in Figure 2 converts any 4-bit code to a decimal or hexadeci-
mal code. The accompanying table shows the input binary
combinations, the associated “output numbers” that go “high” I
wh:en selected, and the “redefined output numbers” needed D C B A 0 C B A
for the proper code. For example: For the combination DCBA

= 0111 the output number 7 is redefined for the 4-bit binary, 3 HR S MC140288
it gray, excess—3, or excess—3 gray codes as 7, 5, 4, or 2, BEY Pomt— )0 @ ———— @
respectively. Figure 3 shows a 6-bit binary 1—of-64 decoder l l [ I ] l l
using nine MC14028B circuits and two MC14069UB in- r A A e M R 15 ———— -0,
verters. [}
The MC14028B can be used in decimal digit displays, LT UENUMBERS

such as, neon readouts or incandescent projection indicators

as shown in Figure 4. Figure 2. Code Conversion Circuit and Truth Table

Code and Redefined

¥ Output Numbers

Hexadecimal Decimal

Inputs Output Numbers T

55157 2|85 § |5

ég.% 46| 8|85 § g
p|lc|B|A|15|14{13 |12 |11 |10|9 |8 |7 |6 |54 |3|2]|1]0 il ]
ojofojofojofofojojojojojojofofojojofof1folfoO 0|0
ojojofltjojojojfojojojojojojojojojofo|tfof1 |1 111
olo|1io0joflofjoflojo]o|lolojojo]olo]Joj1{0]|O0]|2]3 0|2} 2
oloj1{1lolo]lolo]Jololo|lojofofojol1|o]lojo}3|2]|0[3]3
olt]ojojojojofojojofojojojojoft|ojo]o]o |47 |1]|4]|34a
o|ltjo|t1]|ojofofofofofo}ojofo]|t1jofo]o}jo0}0]|5]|6]2 3
ol1]l1]loflolo]lololojotolojo|1]jo0]ojo|oflo]oj6 |4]3]H1 4
ol1]l1]l1]0j0lojotltojofojo|1]|ojo|lo]ojojo|o]|7|5B5]|4]|2
;1{oflolofo]ojo]o|ojojojt1tjojofojojofojolo}B8 15]|5
*v10lo|1]|lolo|lofjo|lo]Jo|l1]o|lojo]loflo]jojo]|o|O]|9 |14]6 5
i1]lol1lojo]lolojolo]1|o]lojojlo|o|lo]|o]Jojo]|o}10{12|7 |8 6
11o0|l1|l1jo0]loto]lo]lt1]olojo|lo]o|ojojo]ojo o |11 |[13]8 5
1 lojojojofolijojojojojojo o|lojolo|lo|oj{12]18 |9 |56
f1 t+toj1lojol1]|]ojolo|loto|lolo}jojo|ojo]lo}o(|[183]3F9 6 |7 1|7
11111 |ojo]|]1|o]oflo]ojolojo|ofojo]|o|0ojOo |0 [14}1 81818
'+ 11111110 lolojlojololo|lo|lolo]lojo]ojo]|o0o |15 ]10 71919
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INPUTS

“BC D E F  INHBT
9 Q0 9 9 9 ©  (NO SELECTICN)
A 8 C -0
MC140288
[0 1 Q9
}[Il
? ? o . d * ? *
3 1 ) S I 1 J_ 1 h G | P G A
I 1 1 B N I | J J 1 S | T 1 1 D AN I | T 1 1 l]‘
ABCDIlaB CcD||lABCOD|lABCOD||]lABCODI|ABCOD{fABCDJ]|]ABCD

MC140288 || MC140288 MC140288 || MC140288 || MC140288 {| MC140288 MC140288 MC140288
Q0 — —Q9|Q0 — ——Q9}{00— —Q9|]Q0 — — Q9] |Q0 — —Q9{{Q0 — —Q9|{Q0 — —Q9] |Q0 — —Q9

) T T—— 0 T—— T T—— 0 J—— I I =T 1=
0 7 8 15 16 23 2% 31 3R 39 40 47 48 55 56 68
] *1/6 MC14069UB 64 OUTPUTS (SELECTED OUTPUT IS HIGH)
' ' Figure 3. Six-Bit Binary 1-of-64 Decoder
K
12
APPROPRIATE APPROPRIATE
Q0 —o VOLTAGE VOLTAGE
y O0—A Qi |l—o A NEON INCANDESCENT
Q2o DISPLAY N DISPLAY
. Q4t+—o OR
. MC14028B Q5 1—o
o—{C Q6 —o
; Q7 |—o
Q8 }—o 9 2 1 0
v O— D 09 O — L —— —
14
. Figure 4. Decimal Digit Display Application
¢
E
¥
:
4
¥
3
{
i
¥
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OUTLINE DIMENSIONS

=

SEATING
PLANE

L) -

—

L SUFFIX
CERAMIC DIP PACKAGE
CASE 620-10
ISSUE V

| tae B s B e B e 3 s T e 3 e B

(zAc | NOTES:

16

1

ANSI Y14.5M, 1982,

9 2. CONTROLLING DIMENSION: INCH.

FORMED PARALLEL.

1. DIMENSIONING AND TOLERANCING PER

8- 3. DIMENSION L TO CENTER OF LEAD WHEN

3 4. DIMENSION F MAY NARROW TO 0.76 (0.030)

W hhd b Gdd LW Nl W W

C e | —— B80ODY.

WHERE THE LEAD ENTERS THE CERAMIC

INCHES

MILLIMETERS

L _MIN_| MAX |

JL D tsPL. [@[ozs(oow)@h]e ®]

0750 | 0.785
0240 1 0295
— 10200

A

M

3

9.93

05 1 1
1

.J49

[

$.08

0015 1 0.020

Al

950

0.050 BSC _1;11§$_
0.055 | 0.085 | t4o | 165 |

I S M

—-'d——J 18

0.100 BSC 54
0,008 | 0015 0
0125 10170 | 318 | 43t

G

0.300 BSC

0° 15°

X T

S
z:rx:ommoow»lg

0.020 | 0.040

051 |

101

{025 0.010®[T| A ®]

P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08
ISSUE R

NOTES:

—{=A=

f Oonfadtnd 2. CONTROLLIG DIMENSION: INCH.

18

FORMED PARALLEL.

5. ROUNDED CORNERS OPTIONAL,

9 f 3. DIMENSION L TO CENTER OF LEADS WHEN

INCHES MILLIMETERS

WA ] MAX | M
0.740_| 0.770 | 18.80

—C L

MAX
19,

0250_| 0270 | 635 |

0145 | 0175 | 369

6.85
444

0015 § 0.021 039

0.53

1.02

| R e

A
4
SEATING
me=k \

0100 BSC 258

8SC

0.050 BSC 127

0008 | 0015 | 021

Uk N \,M

038 |

010 | 0130 | 280

330

0295_| 0305 | 150

7.74

o°l 10° 0°

10°

. DIMENSIONING AND TOLERANCING PER ANSI

4, DIMENSION B DOES NOT INCLUDE MOLD FLASH.

w:r—x;::n-noom»lg
(=1
2
=3
=2
E]

0.020 | 0,040 0.51

101

|%] 025 0.0100@|T[ A @]

"MC14028B
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OUTLINE DIMENSIONS
i
| D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751B-05
ISSUE J
; {—-A-;

NQTES

+ lg-o—o—og—-o— — e N
AR B R AR AR 1. sxla:g;s.wemom&mmmmsx
' I _f 2. CONTROLLING DIMENSION: MILLIMETER,

3. DIMENSIONS A AND 8 DO NOT INCLUDE

MOLD PROTRUSION.
] P réﬁozs G 010)@} - @I ¢ MEAXMUM MOLD PROTRUSION 0.15 {0.006)
25 (0. PER SIDE.
I (D 8 _i 5. DIMENSION D DOES NOT INCLUDE DAMBAR
H H H H_H PROTRUSION. ALLOWABLE DAMBAR
—g—-g-d.H-U— PROTRUSION SHALL BE 0.127 (0.005) TOTAL
¢ IN EXCESS OF THE D DIMENSION AT
G MAXIMUM MATERIAL CONOITION,
i
3 MILLIMETERS | INCHES
_J . o [ WIN_|_MAX |_WN_| MAX
; A | 980 | 1000 | 0386 | 0393
K"l i r- R x4se B | 3.80 | 400 | 0.150 | 017
. ) C | 135 | 175 0054 ] 0068 |
_i c D | 0351 049 | 0014 | 0.019 |
i o e e F 40| 125 oot I o049 |
[ET=Tseame "f_f W G| 12785C 005085C |
PLANE M J J 018 | 0251 0008 | 0009
K | 010 | 025 | 0004 | 0,009
D 1spPL M 0° 7°] _o°f 1°
P | 580l 6 9| 0264
I$l°~25 (0-010)®IT1 B @|A©] R_|_ 025 ”—% 0.010 | 0.019

g

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and spacifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical* parameters which may be provided
in Motorola data sheets and/or specifications can and do vary in different applications and actual performance may vary over ime. All operating parameters,
iricluding “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent
rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgica! implant
into the body, or other applications intended to support or sustain life, or for any other appfication in which the tailure of the Motorola product could create a
situation where personal injury or death may occur. Should Buyer purchase or use Motorola products tor any such unintended or unauthorized application,

! Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of ‘personal injury or death associated with such unintended or
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General Description

The LM567 and LM567C are general purpose tone decod-
ers designed to provide a saturated transistor switch to
ground when an iriput signal is present within the passband.
The circuit conéists of an | and Q detector driven by a volt-
age controlled oscillator which determines the center fre-
quency of the decoder. External components are used to
independently set center frequency, bandwidth and output
delay.

Features

® 20 to 1 frequency range with an external resistor

® Logic compatibie output with 100 mA current sinking
capability

NNational Semiconductor

LM567/LM567C Tone Decoder

February 1995

u Bandwidth adjustable from 0 to 14%

m High rejection of out of band signals and noise
® Immunity to faise signais

u Highly stable center frequency

u Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

| Touch tone decoding

m Precision oscillator

| Frequency monitoring and control
u Wide band FSK demodulation

u Ultrasonic controls

& Carrier current remote controls

® Communications paging decoders

Connection Diagrams

Metal Can Package

oUTPUT
FILTER AR
Loap TIMING
FILTER CAPACITOR
TIMING
INPUT RESISTOR
v'
TL/H/6975-1
’ Top View

Order Number LM567H or LM567CH
See NS Package Number HOBC

Duat-in-Line and Small Qutline Packages

outreur ! s
FILTER ] | > outeut
Looe _2 7
FILTER [~ GND
3 §
ot =] |
4 5 TiMING
V] ™ RESISTOR
TL/H/6875-2
Top View
Order Number LM567CM
See NS Package Number MOSA
Order Number LMS67CN

See NS Package Number NOSE

21995 Nasonal Semiconductor Corporation  TL/H/897S

RARD-B30M11$/Printed in U, S, A
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Absolute Maximum Ratings
If Mitttary/Aerospace specified devices are required,

Soldering information

piease contact the National Semiconductor Sales Duatin-Line Package

Office/Distributors for availabllity and specifications. Sofdering (10 sec.) 260°C
Supply Voltage Pin 9V Small Outline Package i
Power Dissipation (Note 1) 1100 mw xxmz'gges(::o) sec.) g;g,g
Ve 18V See AN-450 “Surface Mounting Methods and Their Effect
V3 -1ov on Product Reliability” for other methods of soldering sur-
Va V4 + 0.5V face mount devices.

Storage Temperature Range —~65°C to +150°C

Operating Temperature Range
LMS67H
LMS67CH, LMS67CM, LMS67CN

~55"Cto +125°C
0*Cto +70°C

Electrical Characteristics Ac Test Circuit, T4 = 25°C, v+ = 5v

Parameters Conditions L LMS67C/LMS67CM Units
Min Typ Max| Min Typ Max
Power Supply Voltage Range 475{ 5.0 8.0 | 475 5.0 9.0 \%
Power Supply Current Ry = 20k
Quiescent <] 8 7 10 mA
Power Supply Current Ry = 20k :
Activated 11 13 12 15 mA
Input Resistance 18 20 15 20 kN
Smallest Detectable input Voitage I = 100mA, f; = {5 20 25 20 25 mVrms
Largest No Output Input Voltage Ic = 100 mA, f; = {4 10 15 10 15 mvrms
Largest Simultaneous Outband Signal to s 8 a8
inband Signal Ratio
Minimum Input Signal to Wideband Bn = 140 kHz
. -6 =6 dB
Noise Ratio 5
Largest Detection Bandwidth 12 14 16| 10 14 18 | % offy
Largest Detection Bandwidth Skew 1 2 2 3 % of fy
Largest Detection Bandwidth Variation with £0.4 0.4 %/°C
Temperature
Largest Detection Bandwidth Variation with | 4.75 — 6.75V £1 £2 +1 +5 %V
Supply Voltage
Highest Center Frequency 100 500 100 500 kHz
Center Frequency Stability (4.75-5.75V) 0<Ta<70 35 + 60 35 £60 ppm/°C
~55 < Tp < +125 35 £ 140 35 + 140 ppm/*C
Center Frequency Shift with Supply Voltage | 4.75V — 6.75V 0.5 1.0 0.4 2.0 %IV
4.75V — 9V 2.0 2.0 %/V
Fastest ON-OFF Cycling Rate fo/20 fo/20
Output Leakage Current Vg = 15V 0.01 25 0.01 25 pA
Output Saturation Voitage e = 25 mV, lg = 30 mA 0.2 0.4 0.2 0.4 v
e = 25 m\, Ig = 100 mA 0.6 1.0 0.6 1.0
Output Fail Time ’ 30 30 ns
Output Rise Time 150 150 ns
Note 1: The function temp of the LMS587 and LM567C Is 150°C. For operating at el d , devices in the TO-5 must be
derated based on a thermal of 150°C/W, | 10 ambient or 45°C/W, junction to case. For the OIP the device must be derated based on a thermai

resistance of 110°C/W, junction to ambient. For the Smali Outline package, the device must be derated based on a thermal resistance of 160°C/W, junction 1o
ambient.
Note 2: Refer to RETS567X drawing for specifications of military LM567H version.
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Typical Performance Characteristics

Typical Frequency Drift Typical Bandwidth Variation Typical Frequency Drift
18 S [} ] 15 pm—
g XX Y1) ‘ " g LRy S, )
E . + 8y z 1
a 3 3
g s s 18| E w
» 2 2 e
= Lt 2 1
g . — e ~g é 18 . ; []
- s 2 s €
: il N
5 10 L1 =z .8
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s -8 ] < 18
- S8 40 -39 0 7% 50 )5 108 128 S5 .50 25 0 215 39 % 108 I H % 88 - 0 3 W I

TEMPRATURE Q) TEPERATIRE () TEMPERATURE Q)

Bandwidth vs Input Signal

T oW T e

N Typical Frequency Drift Amplitude Largest Detection Bandwidth
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S C75 0 8 o8 e " 2 4 6 8t 1w uwow 100 ™ - e M
TEMPERATURE (°C} JAROWIOTH (%0F fg) CENTER FREQUENCY (Hz)
. Detection Bandwidth as a Typical Supply Current vs Greatest Number of Cycles
Function ot C2 and C3 Supply Voltage Before Output
0 F: 1680 -
e T ] [ e
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Typical Applications

Touch-Tone Decoder

wrd

s

e

INPUT
100200 m¥ims o—9

Lowve -L — 9 Jl .
el 7/es Tt:::;‘,
= T T % 1 ’

[

e

ot
:
Yy

i

0.5 uf ﬁ e

L d
Component vaiues (typ)
A1 6810 15k

R2 47k
LMSS? R3 20k
138 e C1 0.10 mid

C2 1.0 mid 6V
Q3 22mid 6V
C4 250 mid 6V

qu@

TL/H/6975~5
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Typical Applicationsicontinued)
Osciliator with Quadrature Output Oscillator with Double Frequency Dutput

3 Lse? s " EL'_L s ' _._% " JUU =

T

T ;

. TL/H/E875-6 -
Connect Pin 3 10 2.8V 16 Invart Output TL/HI6875-7

Precision Oscillator Drive 100 mA Loads

+*

vCo
TERMINAL
(+6%)
ll
S )
S @l TL/H/6975-8
AC Test Circuit Applications Information
The center frequency of the tone decoder is equal to the
free running frequency of the VCO. This is given by
1
f ——————
a1 c1e o= 1.1 R1C4
24K .8033 The bandwidth of the filter may be found from the approxi-
mation
— i
- W = 1070 , /— in % of {
8 070 "Ca in % of {
Where:
2 3 4 Vi = Input voltage (volits rms), V; < 200 mV

)

i ! 1uf Ca = Capacitance at Pin 2 (uF).
005 .01

snmm +5V
€ weur

il

TUH/6975-9

f = 100 kHz + 5V
*Note: Adjust for f = 100 kHz.
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Physical Dimensions inches (milimsters)

—

Jo.358-0.310
(l.m-a.aw"}
»"“ (| Bas—o3ss

I ; l 8001 ~3.509)
1 .25 MAX
0.165-0.185 | f0.635]
- |y LEAD DA
A [ s I 4
REFERENCE PUNE —[— T SEATING PLANE
-y T pas_aom
0.500 "~ o.288) -

” (0.381 - 1.015)

o]l DO18-00Y oy

{0.406 —0.483)

. 0.195-0.285 DIA
¢.100 {4.953-5.297) P.L.

\ 0.029-0.045
0.737-1.14)
0.020—0.034
e 0.115--0.143
(0.711-0.864) \\/ mn—_m
P oia
45° EQUALLY
SPACED 1ORC INEY €
Metal Can Package (H)
Order Number LM567H or LM567CH
NS Package Number HO8C
0.189 ~0.497
(4.000 - 5.004)
| E I A 1 H}
anAAA
$.208-0.24
S0 -6108
! s ) LEL P
———) 10.254)
\ Y :;‘: [ 2 n}T

81500137

[ ET))
281020070, 450 )
B2se—0.508) I'_ iR (u-Lmn & iom
L ~0.284)
(——-—— ALL LEADS o.we
i ) j—- E SEATIG
oom £ ] ) e
0.008-0.010 1.100) 1 m -
FaEmmamy AT (:“:::::?ﬁ w38 T o (l.lll-:::!m
TYP ALL LEADS TP AL LEAS w mm ——
Small Outline Package (M)
Order Number LM567CM
NS Package Number MOSA
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~ 1 M567/1.M567C Tone Decodef
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Physical Dimensions inches (milimeters) (Continued)

0.373~-8.428
GIESTeD)
0.098
™ e
8.092 0 m] mﬂ 0.032+0.008
230 ~ ; {8.813=6.127)
PIN KO, 1 OENT @ } T -
’ ~ Sy (381870 PIN MO, 1 1DENT
ormon1 |° ¥ T e
T oW
Dz ht— 0.040
™ "™ 80 L. fos ] .
0.300-0320 | (0.78) — A% 21480200
a8tz i m't"—’l [ . 1.633-3.000)
# R I ‘ ol b 0.19+0.008
. LI hwmsom | |
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Ufe support devices or systerns are devices or 2 A critical component is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain Iife, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the iabeling, can
be reasonably expected to resuit in a significant injury
to the user.

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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Decade Counter

The MC140178B is a five-stage Johnson decade counter with built—in code L SUFFIX
converter. High speed operation and spike—{ree outputs are obtained by use gigg’g;%

of a Johnson decade counter design. The ten decoded outputs are normatly
low, and go high only at their appropriate decimal time period. The output
changes occur on the positive-going edge of the clock pulse. This part can
be used in‘frequency division applications as well as decade counter or P SUFFIX

decimal decode display applications. \({ PLASTIC
. P 'y PP CASE 648
e Fully Static Operation
» DC Clock Input Circuit Allows Slow Rise Times
o Garry Out Qutput for Cascading D SUFFIX
¢ Divide—by-N Counting solc
¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc ] CASE 751B
¢ Capable of Driving Two Low—power TTL Loads or One Low—power .
Schottky TTL Load Over the Rated Temperature Range ORDERING INFORMATION
 Pin—for-Pin Replacement for CD4017B mgl :iiiggi g‘aSﬂCi
. . eramic
o Triple Diode Protection on All Inputs MC14XXXBD SOIC
MAXIMUM RATINGS* (Voltages Referenced to Vgg) TaA =—55° to 125°C for all packages.
Symbol Parameter Value Unit
Vpp | DC Supply Voitage -0510+18.0 v
- - FUNCTIONAL TRUTH TABLE
Vinf- Vout | Input or Output Voltage (DC or Transient) |-0.5toVpp+0.5| V ‘(Positive Logic)
line lout | input or Qutput Current (DC or Transient), 10 mA Clock Decode
per Pin Clock| Enable | Reset| Output=n
PD Power Dissipation, per Packaget 500 mWwW 0 X 0 n
5 X 1 0 n
Tstg Storage Temperature -65to+ 150 C X X 1 Qo
TL Lead Temperature (8—Second Soldering) 260 °C va 0 0 n+1
* Maximum Ratings are those values beyond which damage to the device may occur. \ }(_ 0 n
fTemperature Derating: X 4 0 n
" Plastic *P and D/DW" Packages: - 7.0 mW/°C From 65°C To 125°C ! 0 n+
Ceramic “L" Packages: = 12 mW/°C From 100°C To 125°C X = Don't Care. lf n < § Camry = “17,
i Otherwise = “0".
' LOGIC DIAGRAM
4 Q5 Q1 Q7
1 2 5 BLOCK DIAGRAM
E é CLOCK 14 0—— QF—o3
. 14 Qit—o2
cmcxta Ql—o 4
LLOCK - Q3f—o7"
ENABLE | 13 ¢ CARRY Q4l—o 10
4 6 o CLOCK
15 R A ENABLE 13 O—f Q5}—o01
RESET o——] So—g—{>0— -t Q6—o05
: 1 Q7 —o6
Q8—o9
]
= Q—o 1
) RESET 15 o~ Cout—o 12
g Vpp=PIN16
3 5 4 Vgg =PIN8
Qo Q6 Q2
3
REV 3
1194

@ MOTOROLA

© Motorola, Inc. 1995



]

ELECTRICAL CHARACTERISTICS (Voitages Referenced to Vgg)

Vop -55°C 25°C 125°C
Characteristic Symbol | Vdc Min Max |{. Min Typ # Max Min ‘Max Unit
Qutput Voltage 0" Level VoL 5.0 —_ 0.05 — 0 0.05 - 0.05 vde
Vin= Vpporo 10 —_ 0.05 -_— 0 0.05 - 0.05
' 15 — 0.05 — 0 0.05 - 0.05
“1° Level VOH 5.0 4.95 —_ 4.95 5.0 —_— 4.95 —_ Vde
Vin=00rVpp 10 9.95 - 9.95 10 - 9.95 -
15 14.95 —_— 14.95 15 —_ 14.95 —
Input Voitage “0" Level ViL Vde
(Vo =4.50r 0.5 Vdc) 5.0 —_ 1.5 — 2.25 1.5 - 1.5
(Vo =9.0 or 1.0 Vdc) 10 —_ 3.0 — 4.50 3.0 — 3.0
(Vo = 13.50r 1.5 Vdc) 15 —_ 4.0 — 6.75 4.0 —_— 4.0
“1" Level VIH Vde
(Vo =0.5 or 4.5 Vdc) 5.0 3.5 — 3.5 2.75 — 3.5 —
(Vo = 1.0 0r 8.0 Vdc) 10 7.0 —_ 7.0 5.50 —_ 7.0 —_
{Vo = 1.5 0or 13.5 Vdc) 15 11 — 1 8.25 — 1 -
Output Drive Current IoH . mAdc
(VoK = 2.5 Vdc) Source 5.0 ~3.0 — -24 -42 — -17 —
i (VOH = 4.6 Vdc) 5.0 -0.64 — -0.51 -0.88 — -0.36 —_
" (VOH = 9.5 Vdc) 10 -1.6 — -1.3 -225 — ~-09 —_
(VoH = 13.5 Vdc) 15 -42 — -34 -88 —_ -24 -
‘ (VoL = 0.4 Vdc) Sink loL 5.0 0.64 —_ 0.51 0.88 — 0.36 —_ mAdc
{VoL = 0.5 Vdc) 10 1.6 - 1.3 2.25 — 0.9 -
(VoL = 1.5 Vdc) 15 4.2 — 34 8.8 — 24 —
Input Current lin 15 — +0.1 — +0.00001 | £0.1 — +1.0 | pAdc
Input Capacitance Cin — — — — 5.0 7.5 — - pF
{(Vin=0)
Quiescent Current Un)») 5.0 — 5.0 — 0.005 5.0 - 150 pAde
(Per Packagse) 10 —_ 10 — 0.010 10 — 300
15 — 20 — 0.015 20 _ 600
Total Supply Current**} T 5.0 IT =(0.27 pA/kHZ) f + Ipp pAde
t (Dynamic plus Quiescent, 10 IT =(0.55 pA/KkHz) f + IppD
t Per Package) 15 IT = (0.83 pA/kH2) | + IDpD
§ (CL =50 pF on all outputs, all
buffers switching)
#Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
** The formulas given are for the typical characteristics only at 25°C.
170 calculate total supply current at loads other than 50 pF:
IT(C) = I7(50 pF) + (C_ - 50) Vik
where: it is in pA (per package), Ci_in pF, V = (Vpp — Vsg) in volts, { in kMz is input frequency, and k = 0.0011.
- 85 SRS F e . o, D SRR
§ This devlce‘contalnszmtwﬁwcim&mﬁ&mguargaghfﬁ%:{%%g 5 PIN ASSIGNMENT
* dore-torhigly staub.voltaggs*cre}ectﬂmfrems’iﬂ ““;,gﬁréeauﬂ &: s 1e 18 1 Vop
be taken to-avoid applicationso fany voltagehi%girmanmaximu - .
¥ vottages'ttxmi&zhiglnlmpedance drcuiﬁ;ﬁ&ﬁropwopmﬁomv"f;ﬁandrm Qi 2 15 [] RESET
Voutshouldz‘b&conshainedstmme:srqngg\!‘sss
", Unusediny utsgmosmm%eéﬁ?&tmr@ppropﬁmél Qf3 14 1 CLOCK
3 Ievel (e:gr,etther‘\fégoﬂ?b‘ x,Unu tP Bels Q2] 4 13[1CE
Qs fl s 12 [ Cout
a7 s 11 lQe
) Qg7 10 ] Q4
i vgs [l 8 9 :_]_(18‘
}
i
MOTOROLA CMOS LOGIC DATA MC14017B
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SWITCHING CHARACTERISTICS® (C_ = 50 pF, Ta = 25°C)

' Vop
Characteristic Symboi Vdc Min Typ # Max Unit
Qutput Rise and Fall Time TLH, ns
P trLH. trHL = (1.5 ns/pF) C + 25 ns THL 5.0 - 100 200
tLH, tTHL = (0.75 ns/pF) C_+ 12.5ns 10 - 50 100
. L. tTHL = (0.55 ns/pF) C_ + 9.5 ns 15 — 40 80
Pi'opagaﬁon Delay Time tPLH, ns
Reset to Decode Output tPHL
tPLH tPHL = (1.7 ns/pF) C_ + 415 ns 5.0 - 500 1000
* tpLH. tPHL = (0.66 ns/PF) Cy_ + 197 ns 10 — 230 460
+ 1PLH, tPHL = (0.5 ns/pF) C_ + 150 ns 15 - 178 350
Plopagation Delay Time tPLH. ns
. Clock to Cout tPHL
tPLH. tPHL = (1.7 ns/pF) C_ + 315 ns 5.0 - 400 800
tPLH, tPHL = (0.66 ns/pF) C_ + 142 ns 10 - 175 350
« tPLH, tPHL = (0.5 ns/pF) C + 100 ns 16 - 125 250
Piopagation Delay Time ] tPLH,- ns
, Clock to Decode Output tPHL
§ PLH: tPHL = (1.7 ns/pF) C_ + 415 ns . 5.0 . 500 1000
¥ tpLH. tPHL = (0.66 ns/pF) C + 197 ns 10 . - 230 460
tPLH, tPHL = (0.5 ns/pF) C_ + 150 ns 15 — 175 350
Tym~Off Delay Time tPLH | ns
Reset to Coyt
tpLH = (1.7 ns/pF) C_+ 315 ns 5.0 - 400 800
tpLH = (0.66 ns/pF) Ci_ + 142 ns 10 _ 175 350
tpLH = (0.5 ns/pF) C + 100 ns 15 — 125 250
Clock Pulse Width tw(H) 5.0 250 125 - ns
' : 10 100 50 — '
. . 15 75 35 -
Ciock Frequency fei 5.0 1 5.0 2.0 MHz
10 —_ 12 5.0
, 15 - 16 6.7
Réset Pulse Width tw(H) 5.0 500 250 — ns
_ 10 250 125 —
i 15 190 95 —
Rését Removal Time trem 5.0 750 375 —_— ns
10 275 135 —_—
15 210 105 —
Clock Input Rise and Fall Time tTLH, 5.0 —_
} THL 10 No Limit
¢
15
Clock Enabie Setup Tima tsu 5.0 350 175 — ns
. 10 150 75 -
P 15 115 52 —
Clock Enable Removal Time trem 5.0 420 260 — ns
5 10 200 100 —_
i 15 140 70 —

* Tﬁe formulas given are for the typical characteristics only at 25°C.
#Data labetled “Typ” is not to be used for design purposes but is intended as an indication of the IC's potential performance.
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o0k 0 Vout Output Output
Vg§ —————0— EWK Qo Sink Drive | Source Drive
l g; —° | Clock to
—° Decode (S110.A) desired
’ Q—o Outputs outputs
Vop 2o St Q4—o @) (S1 10 B)
. «+——0—{RESET Q5|—0 Clock to 5
P vgs 2o st 06}—o Carry thru 9 SitoA
g; —o (S1t08)
‘ 2 Vas= | Vop -Vpp
QI p—o EXTERNAL
v _p—_—~——0—1CLOCK Cout [—0 POWER VDs = Vout Vout- VDD
: SUPPLY
j_Vss
b
' Figure 1. Typical Output Source and Output Sink Characteristics Test Circuit
T VoD
L L ootpF
500 uF () T cenamc
Qr—o
Q1 o
CLOCK Q2l—o
: CTTENRE g3l
d Q4o
t ¢—o—— RESET Q5 —o—
e Q6 —o
PULSE e | 07—o
GENERATOR S ITPLOK a8
Q9
&
Cout L
. v C C AR CLARCL AR CLARCLARC
sS TOUTAUTUT UL LT T R R A

=
Figure 2. Typical Power Dissipation Test Circuit

APPLICATIONS INFORMATION

Figure 3 shows a technique for extending the number of decoded output states for the MC14017B. Decoded outputs are se-
quential within each stage and from stage to stage, with no dead time (except propagation delay).
i

\ -
E ] ~
cLock NESET — 1 crock FESET cLock TESET
i o MC14017B TE MCl0i7B o MCl40178
) Q0 Q1 see Q8 Q9 Q0Q1 « o « 08 Q9 | Ql ¢ oo Q8 Q9
T T =
H—1- —] T
8 DECODED
9 DECODED 8 DECODED
OQUTPUTS D— OUTPUTS 3_ OUTPUTS
3
CLOCK r J_ —_—
FIRST STAGE INTERMEDIATE STAGES LAST STAGE
]
F Figure 3. Counter Expansion —
MOTOROLA CMOS,LOGIC DATA MC14017B
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Pep - _phe- Lo
oo ¥ g,
i | U e Bl s
ENRBLE l I —Vss
trem —>] - ’ 20ns—-“--“--zons Wosw b
RESET | | | L y 0D
g 20ns ——l [ y S
Qo be-tppL " I‘h‘PLH 'PLH 1;——"- VoH
I =Ty oL
tPLH — [—- | k—tPHL | v
o 1% | - VO?.H
: ‘PLH * —1 I‘"PTL B1E R l**‘ l‘"'THL Vou
Q2 -V
e A
Q3 k| A el vy
' fPLH"“"H‘“PHL m—ﬁl*-lr-fml.
' o E———
Q4 : ,‘ g PTH,Li - VoL
‘ PLH j g PHL fTLH - e ke tpyy Vo
Q5 fdss' - VoL
: ‘PLH I- ‘PHL fTLH = [=f{ = 'THL Vor
6 l 10“{;l _:h l ~ VoL
; ITHL
' | tPLH L"’V‘PHL VoH
a7 - VoL
THL ——l ;P v
i PLH OH
EQB TLH o e THL - VOL
! PLH Jl: Le- tpHy Von
Q9 J& - VoL
b - trHL tp
' Cou _.‘ ‘L‘ A ‘PLH g )V' —-l " VoH
' VoL
i | 2] T

Figure 4. AC Measurement Definition and Functional Waveforms
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