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ABSTRACT

This-project is present about structures land designs of the

BEEP CALL. " The coded »BEEP GALL ‘of, [which /data< will'be/sented via

UHF radio frequency with 310 MHz —of carrier frequency./In this BEEP

TALL ,different receivers codes —range from 0 to 99 codes. The BEEP

CALL can be programmed (extendable) and it can displayed on numberic

or alphabic display. In transmitting.of~BEEP~CALL,each calling number
can be programmed indepently.

The receiver size can be reduced by using the GAL (Generic

Array Logic). In addition, emergency function is also installed in

such BEEP CALL for use in case of emergency.
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= SEMICONDUCTOR

MOTOROLA

TECHNICAL DATA

Encoder and Decoder Pairs
CMOS

These devices are designed to be used as encoder/decoder pairs in remote con-
trol applications.

The MC145026 encodes nine lines of information and serially sends this informa-
tion upon recaipt of a transmit enable (TE) 5|gnal/The nine lines may be encoded
with trinary data (low, high, or open) or binary data (low or high). The words are
transmitted twice per encoding sequence to increase security.

The MC145027 decoder receives the serial stream and interpets five of the trinary
digits as an address code. Thus, 243 addresses are possible. If binary data is used
at the encoder, 32 addresses are possible. The remaining serial information is inter-
peted as four bits of binary data. The valid transmission output (VT) goes high on
the MC145027 when two conditions are met. First, two addresses must be consecu-
tively received (in one encoding sequence) which both match the local address.
Second, the 4-bits of data must match the last valid data received. The active VT
indicates that the information at the data output pins has been updated.

The MC145028 decoder treats all nine trinary digits as an address which allows
19,683 codes. If binary data is encoded, 512 codes are possible. The valid transmis-
sion output (VT) goes high on the MC145028 when two addresses are consecutively
received (in one encoding sequence) which both match the local address.

o Operating Temperature Range: ~40° to 85°C

e Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C

o Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators

e RC Oscillator, No Crystal Required

o High External Component Tolerance; Can Use +5% Components

o Internal Power-On Reset Forces All Decoder Outputs Low

o For Infrared Applications, See Applications Note AN1016

e Operating Voltage Range: 4.5 to 18 V

e Low-Voltage Versions Available —
SC41342: 2.5 to 18 V Version of the MC 145026
SC41343:2.810 10 V Version of the MC 145027
SC41344:2.810 10 V Version of the MC 145028

PIN ASSIGNMENTS
At 16} Voo ALt 1601 Voo
azf2 1spomom A2 15006
mls 4pTE uﬂs uor -
0 1301 Rrg M4 13108
A5 (s 12ficre Ass 12109
A6/06 |6 11{1Rg Ri (6 ngvr
AT (|7 101 A9 ¢ g7 10 [1 RalC2
vss 8 9[1 A8DS vss 8 9] DATAIN
MC145026 MC145027 -
SC41342 SCA1343
ENCODERS DECODERS

C1 45026

C14
MC14
Sca1 342
SC41343
SC41344

P SUFFIX
PLASTIC DIP
CASE 648

D SUFFIX
SOG
CASE 7518

Y
DW SUFFIX
SOG
CASE 751G

-
-

ORDERING INFORMATION

MC145026P, SC41342P Plastic DIP
MC145026D, SC413420 SOG Package
MC145027P, SC41343P Plastic DIP

MC145027DW, SC41343DW SOG Package

MC145028P, SC41344P Plastic DIP
MC1450280W, SC41344DW SOG Package

AL Q1 16 ) Voo
a2 1511 A8
mqa a7
M4 130 A8
A5 121 A9
Ry O6 wpvr
ci g7 10 ) Ro/Cy
vss 08 9[) DATAIN
MC145028
SC41344
DECODERS

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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_ MC145026°MC145027°MC145028¢
" '8C413429SC41343SC41344

Rs  Rrc
Crc .
w ul 12 13
3PN
oL | osdivon 4 DATASELECT | 15 DATA
= T | Dwioer AND out
_I < ENABLE BUFFER

g

Al
i
o2
i
Py % TRINARY
. e DETECTOR
A6DS £3
7 (524
ATD7 4
9 _& Vpp =PIN 16
28be - Vsg =PI 8
A9

Figure 1. MC145026 Encoder Block Dlagram

VT
l £
CONTROL_@— g D6
r LOGIC 2 14
@ % 07
[+«
f < 13
] % S ”
SEQUENCER CIRCUIT E 12
I 4 2 1] ~ ™ Do
Y-
NE S
Ms DATA 9 DATA
P EXTRACTOR N
L

=PIN16
c1,| |G c Voo

1044 Vsg=PINS
-g‘ Ry Ry =

Figure 2. MC145027 Decoder Block Diagram
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MC145026°MC145027°MC145028°
SC413420SC41343°SC41344

CONTROL | 1
LOGIC Vi
l SEGUENCER CRCUIT l
7 5 4 3 1
1
A %_
o8
22 Sl SHFT
Y I ia REGISTER
w B‘g pd
5 : DATA "
As % EXTRACTOR s
o 18 2
c
ol & 9 _Cu_lw\J' ! 510 t--|c4 Vpo = PIN16
13 % bd = Ry Q. = Vss=PINe
. 523 R
A9 12 -

Figure 3. MC145028 Decoder Block Diagram

o
MAXIMUM RATINGS®* (Voltage Referenced to Vss) Tt devicacantabofrotection ci-
Symbol Parameter Value Unit cuitry to guard against damage due
to high static voltages or electic
VoD DC Supply Voltage (except SC41343, SC41344) ~0.510 +18 v fields. Howaever, precautions must
Vpp | DC Supply Voltage (SC41343, SC41344 only) 0510 +10 v be taken to avoid applications of any
voltage higher than maximum rated
Vin DC Input Voltage —05t10Vpp+S | V voltages to this high-impedance cir-
v DC Output Volta 05t Vpp+05 | V cuit. For proper operation, Via and
outl] RO o _ 0o Vout should be constrained 1o the
lin DC Input Current, per Pin 110 mA range Vss s (Via o Voud) S VDD.
lout DC Output Current, per Pin +10 mA
Pp Power Dissipation, per Package 500 mw
Tstg Storage Temperature —651t0 +150 c
- TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional
operation should be restricted to the limits in the Electrical Characteristics tables or Pin Descrip-
tions section.

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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MC145026°MC145027°MC145028¢
SC413420SC41343°SC41344

ELECTRICAL CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342* (Vollage Relarenced to Vgg)

Guaranteed Limit
Symbol Characteristic veo —40°C 25°C +85°C Unlt
Min Max Min Max Min Max
VoL Low-Levél Output Voltage . 50 -— | oos | — | o005 - 0.05 v
(Vin = VDD o7 0) : 10 — |oos| — Joos | — |o0.05
in
15 — 0.05 —_ 0.05 — 0.05
VoH | High-Level Output Voltage 50 | 495 | — | 495 | — | 495 | — v
(Vin =00r VpD) 10 9.95 - 9.95 - 9.95 —
15 14.95 —_ 14.95 - 14.95 -

ViL Low-Level Input Voltage v
(Vout=4.50r0.5V) 50 - 1.5 - 15 == 15
(Vout = 9.0 or 1.0V) 10 —_ 3.0 -_— 3.0 - 3.0
(Vout=1350r1.5V) 15 - 4.0 - 40 - 40

VIH High-Level Input Voltage v
(Vout=0.50r4.5 V) 5.0 35 — 35 —_ 35 —

(Vout = 1.0 0r9.0V) 10 70 — 70 — 70 =
(Vout = 1.5 0r 13.5V) 15 1" - 1" = 11 .

IOH High-Level Output Current mA
(Vour =25 V) 50 V2568 — | 21| &% 7| —
(Vout=46V) so |-052| — |-—044]| — |-036] —
(Vout=9.5V) 10 -1.3 — -1.1 — -0.9 -

(Vout = 13:5V) 5 | 96| — | 80| — | 24| —

loL Low-Level Output Current mA
(Vout=04V) ¥ 5.0 0.52 —_ 0.44 —_ 0.36 —
(Vout=05V) 10 13 - 1.1 - 09 -
(Vout=16V) 15 3.6 — 30 —_ 24 -

lin Input Current — TE 5.0 - — 30 1 | X s WA
(MC 145026 and SC41342, Pullup Device) 10 - - 16 60 - —

15 —_ —_ 35 120 — —_
lin Input Current 15 — .| 103 - 403 — +10 WA

\ ' Rg (MC145026 and SC41342),
4 Data In (MC145027, MC145028)

lin Input Current HA

A1-AS, A6/DE-A9/D9 (MC 145026 and SC41342), 50 - — —_ +110 —_ —

A1-AS (MC145027), 10 — _ —_ ass =

A1-A9 (MC145028) 15 — —_ . 1500 - =

+1000
Cin Input Capacitance (Vin =0) — — — — 75 — - pF
{[o)s) ‘Quiescent Curment — MC 145026 and SC41342 5.0 — — — 0.1 — -
10 - - - 0.2 —_ - a4
15 — - - 0.3 —_ -

oD Quiescent Current — MC 145027, MC 145028 5.0 — —_ —_ 50 o 2y
10 —_— Ed -_— 100 — - A
15 - _ —_— 150 —_— _

ldd Dynamic Supply Current — MC 145026 and SC41342 5.0 - — — 200 — — HA
(e = 20 kH2) 10 - - - w0 | — -

15 -— - _ 600 — —

lad Dynamic Supply Current — MC 145027, MC145028 50 —_ —_ — 400 — — WA

(fc = 20 kHz) 10 — — — | 80 | — -
15 - — — 1200 | — —

*Also see next Electrical Characteristics table for 2.5 V spedifications.

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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MC145026°MC145027°MC145028°
SC413420SC41343°SC41344

ELECTRICAL CHARACTERISTICS — SC41342 (Vohage Referenced to Vss)

: Guaranteed Limit
Symbol Characteristic VeD —40°C 25°C +85°C Unlt
; Min Max Min Max Min Max
Vou Low-Level Output Voltage 25 -_ 0.05 -— 0.05 - 0.0 \"
(Vin =0 Vor Vpp)
VoH | High-Level Output Voltage 25 245 - 245 — 2.45 — Vv
(Vin =0 VorVpp)
ViL Low-Level Input Voitage 25 — 03 —_ 03 - 03 v
(Vout = 0.5 Vor2.0V)
VIH High-Level Input Voltage 25 22 - 2.2 - 22 — v
(Vout =0.5 Vor2.0V)
loH High-Level Output Cumrent 25 0.28 — 0.25 —_ 0.2 —_ mA
(Vout = 1.25V)
loL Low-Level Output Current 25 0.22 — 0.2 - 0.16 - mA
(Vour = 0.4 V)
lin Input Current (TE — Pullup Device) 25 — - 0.09 18 - - HA
lin Input Current (A1-AS, A6/D8-A9/D9) 25 - - - 428 - - pA
Ipo Quiescent Current 25 — — — 0.05 — — pA
lad Dynamic Supply Current (fc = 20 kHz) 25 — — — 40 - — WA

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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MC145026°MC145027° MC145028°
SC413420SC41343SC41 344

ELECTRICAL CHARACTERISTICS — SC41343 and SC41344 (Voltage Referenced to Vss)
; Guaranteed Limit
Symbol Characteristic Veo —40°C 25°C +85°C Unit
Min | Max | Min [ Max | Min Max
VoL Low-Level Output Voltage 28 - 0.05 - 0.05 - 0.0 v
(Via =0 Vor VpD) 5.0 _ loos| — |oos | — o008
10 - 0.05 - 0.05 - 0.05
VOH High-Level Output Voltage 28 275 - 275 - 275 - v
(Via =0 Vor VpD) 5.0 495 | — |ass | — [495 | —
X 10 9.95 —_ 9.95 — 9.95 —

ViL Low-Level Input Voltage v
(Vout=23V or05V) 28 - 0.84 -_ 0.84 —_ 0.84
(Vout=4.5VorosV) 5.0 - 1.5 - 1.5 - 15
(Vout=9.0Vor1.oV) 10 - 3.0 - 30 - 30

VIH High-Level Input Voltage v
(Vout=05Vor23V) 28 1.96 - 1.96 — 1.96 —
(Vout=05Vor 4.5V) 50 35 - 35 - 35 —
(Vout=10Vors.0V) 10 7.0 — 7.0 — 70 -

IOH High-Level Output Current mA
(Vout=14V) 28 -0.73 - -07 — -0.55 -
(Vout=45V) 5.0 -0.59 — 0.5 — -0.41 -
(Vout=90V) 10 -13 — -1.1 - -0.9 -

loL Low-Level Output Current ; mA
(Vout=04 V) 28 0.35 03 0.24 -

' (Vout=0.5 V) 5.0 0.8 - 06 — 0.4 -
(Vout=1.0V) 10 3.6 29 23 -

lin Input Current — Data In 10 Suik 103 - 0.3 - +10 HA

lia Input Current 28 — — - 130 — iy
A1-AS (SC41343), 5.0 — - - +140 — —

A1-A9 (SC41344) 10 > AT A b
1600
Cin Input Cepacitancs (Vin = 0) — — - — 75 — - pF
oo Quiescent Current 28 — £ — 60 — — BA
50 — — - 75 — -
10 —_ - - 150 — -

lad Dynamic Supply Current 28 - —_ - 300 —_ —_ HA

(fc = 20 kHz) 5.0 — —_ - 500 - i
10 —_ - — 1000 —

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITA!
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SWITCHING CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342* (CL =50 pF, T = 25°C)

Guaranteed Limit
Symbol Characteristic | voo Min Max | Lt
tTLH. Output Transition Time 6.0 - 200 ns
tTHL (Figures 4 and 8) 10 —_ 100
15 . - - 80
tr Data In Rise Time (Decoders) 5.0 — 15 us
(Figure §) 10 — 15
15 — 15
t Data In Fall Time (Decoders) 5.0 —_ 1§ us
(Figure 5) 10 — 50
15 — 40
fosc Encoder Clock Frequency / 50 0.001 20 MHz
(Figure 6) 10 0.001 5.0
15 0.001 10
f Decoder Frequency (Referenced to Encoder Clock) 50 1.0 240 kHz
(Figure 14) ; 10 1.0 410
15 1.0 450
w TE Pulse Width (Encoders) 50 65 - ns
(Figure 7) 10 30 -
15 20 —
“Also see next Switching Characteristics table for 2.5 V specifications. ~
SWITCHING CHARACTERISTICS — SC41342 (C|_ = 50 pF, T = 25°C)
Guarsnteed Limit
Symbol Characteristic Vpp Min Max Unit
tTLH. Output Transition Time 25 - 450 ns
tTTHL (Figures 4 and 8)
fosc Encoder Clock Frequency 25 1.0 250 kHz
(Figure 6)
w TE Pulse Width 25 — — ns
(Figure 7)
SWITCHING CHARACTERISTICS — SC41343 and SC41344 (C|_ = 50 pF, T = 25°C)
Guaranteed Limit
Symbol Characteristic Voo Min Max Unit
tTLH, Output Transition Time 28 - 320 ns
tTHL (Figures 4 and 8) 5.0 - 200
’ 10 - 100
tr Data In Rise Time 28 - 15 us
(Figure 5) 50 — 15
10 - 15
] Data In Fall Time 28 - 15 us
(Figure 5) 5.0 - 15
10 — 5.0
t Decoder Frequency (Referenced to Encoder Clock) 28 1.0 100 kHz
(Figure 14) 50 1.0 240
10 1.0 410
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avourur ¥ Y & .
% — Voo
MH THL DATAN  4ou

\7
/ SS
Figure 4. Figure 5.
osc
Voo
TE 50%
R1C 50% —_—
Ss
W
Figure 6. Figure 7.
TEST PONT
- OUTPUT
UNDER
TEST I CL'

“INCLUDES ALL PROBE AND JIG CAPACITANCE.

Figure 8. Test Circuit

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS

6-24



MC145026°MC145027°MC145028¢
S$C4134225C413432SC41344

OPERATING CHARACTERISTICS

MC145026

The encoder serially transmits trinary data as defined by the
state of the A1 through AS and A6/D6 through A9/D9 input
open) allowing 19,683 possible codes. The transmitsequence
isinitiated by a low lavel on the TE input pin. Each time the TE
input is forced low, the encoder outputs two identical data
words. Between the two data words, no signalis sent for three
data periods. Ifthe TE input is kept low, the encoder continu-
ously transmits the data word. See Figure 10.

Upon power-up the MC145026 can continuously transmit
data as long as T% remains low. The device can transmit two-
word sequences by pulsing TE low. However, no application
should be designed to rely upon the first data word transmitted
after power-up, because this first word is invalid data.

Each transmitted trinary digit is encoded into pulses (See
Figure 11). A logic zero (low) is encoded as two consecutive
shortpulses, alogicone (high) as two consecutive long pulses,
and an open (high-impedance) as a long pulse followed by a
short pulse. The input state is determined by using a weak

"'output"devico to try to force each input first low, then high. If
only a high state results from the two tests, the input is as-
sumedto be hardwired to Vpp. fonly alow state is obtained,
theinputis assumedto be hardwired to Vgs. Ifboth a high and
alow can baforced at an input, an open is assumed and is en-
coded as such. The “high®and “low" levels are 70% and 30%
of the supply voltage as shown in the Electrical Characteristics
Table. The weak “output” device sinks/sources upto 110 pA at
a5 Vsupply level, 500 uA at 10 V, and 1 mA at 15 V.

The TE input has an internal pullup device so that a simple
switch may be used to force the Input low. While TE is high, the
encoder is completely disabled, the oscillator is inhibited, and
the current drain is reduced to quiescent current. When TE is
brought low, the oscillator is started, and the transmit se-
quencebegins. The inputs are thensequentially selected, and
determinations are made as to the input logic states. This in-
formation is serially transmitted via the Data Out pin.

MC145027

This decoder receives the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, consisting
of two identical words, is examined bit by bit during reception.
Thefirstfive trinary digits are assumedtobe the address. Ifthe
received address matches the local address, nextfour (data)
bits are internally stored, but are not transferred to the output
data latch. As the second encoded word is received, the ad-
dress must again match. If a match occurs, the new data bits
are checked against the previously stored data bits. If the two
nibbles of data (four bits each) match, the dataistransferred to
the output data latch by VT and remains until new data re-
places it. Atthe same time, the VT output pin is brought high
and remains high until an error is received or until no input sig-
nal is received for four data periods. See Figure 10.

Althoughthe address information maybe encoded intrinary,
the data information must be either a one or azero. A trinary
(open) data line is decoded as a logic one.

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
data output is avallable. The VT outputis used toindicate that
avalid address has been received. Fortransmission security,
two identical transmitted words must be consecutively re-
ceived before a valid transmission autput (VT) signal isissued.

The MC145028 allows 19,683 addresses when trinary lev-
ols are used. 512 addresses are possible when binary levels

are used.

PIN DESCRIPTIONS

MC145026 ENCODER

A1 through AS, A6/D6 through A9/D9 (Pins 1 through 7,
9, and 10)

These address/data inputs are encoded and the datais sent
serially from the encoder via the data out pin.

Rs, C1C, RrC (Pins 11, 12, and 13)
These pins are part of the oscillator section of the encoder.

See Figure 9. 2 | _
Hf an external signal source is used instead of the internal os-

cillator, it should be connected tothe R input and the RT¢c and
CTC pins should be left open.

TE (Pin 14)

This active-low transmit enable input initiates transmission
when forced low. An internal pullup device keeps this input
normally high. The pullup current is specified in the Electrical

Characteristics table.

Data Out (Pin 15)
This is the output of the encoder that serially presents the
encoded data word.

Vss (Pin 8)
The most-negative supply potential. This pin is usually
ground.

Vpp (Pin 16)
The most-positive power supply pin.

MC‘i45027 AND MC145028 DECODERS

A1 through A5 (Pins 1 through 5) — MC145027
A1 through A9 (Pins 1 through 5, 15, 14, 13, and 12) —
MC145028

These are the local address inputs. The states of these pins
must match the appropriate encoder inputs for the VT pinto go
high. The local address may be encoded with trin\a\ry orbinary
data.

D6 through D9 (Pins 15, 14, 13, and 12) - MC145027
ONLY

These outputs present the binary information that is on en-
coder inputs A6/D6 through A9/D9. Only binary data is ac-
knowledged; a trinary open at the MC145026 encoder is de-
coded as a high level (logic 1).

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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R‘il Cq (P,ln. 6,7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whether a narrow
pulse or wide pulse has been received, ThetimeconstantRq x
C1 should be set to 1.72 encoder clock periods:

Rt C1 =3.95 RT¢c CTC.

R2/C2 (PIn 10)

As shown in Figures 2 and 3, this pin accepts a resistor and
capacitor that are used to detect both the end of a received
word and the end of atransmission. The time contant R x C2
should be 33.5 encoder clock periods (four data periods per
Figure 11): R2 C2 = 77 RTC CTC. Thistime contant is used to
determine whether the data in pin has remained low for four
data periods (end of transmission). A separate on-chip
comparator looks at the voltage-equivalent two data periods
(0.4 R2 C2) to detect the dead time between received words
within a transmission.

VT (Pin 11)

This valid transmission output goes high after the second
word of an encoding sequence when the following conditions
are satisfied:

(1) the received addresses of both words match the localde-
coder address, and

(2) the recsived data bits of both words match,

VT remains high until either amismatch is received or noin-
put signal Is received for four data periods.

Vss (Pin 8)

The most-negative supply potential.
ground.

This pin is usually

Vpp (Pin 16)
The most-positive power supply pin.

Crc Rrc

12 13

———

INTERNAL
ENABLE

This oscillator operates at a frequency determined by th
external RC network; i.e., E

1

AT o B\ L
for 1 kHz < f < 400 kHz

where: CTC' = CTC + Clayout + 12 pF

Rs=2RTC

Rg 220k

Rrc210k

400 pF <C7C < 15 uF

The value for Rg should be chosen to be = 2 times RTC.
This range ensures that current through Rg is insignificant
comparedto current through RTC. The upperlimitfor Rg must
ensure that Rg x 5 pF (input capacitance) is small compared
to Rc x CtC.

For frequencies outside the indicated range, the formulais
less accurate. The minimum recommended oscillation fre-
quency of this circuit is 1 kHz. Susceptibility to externally in-
duced, noise signals may occur for frequencies below 1 kHz
and/or when resistors utilized are greater than 1 MQ.

Figure 9. Encoder Oscillator Information
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ENCODER
k=t Phimin 2 WORD TRANSM
ISSION
TEj_l —————————————————————————————————— CONTINUOUS TRANSMISSION
ENCODER MNTYe® 22RNIRER YIS SE T 2280¢N 3
oectLioR SR AL,
cunon (I, Il W ,nnmwgwmr‘ T
[+ DIGIT —={ —DiGIT — 06T —  —DIGIT —f

DATA OUT
ewig — T U U UL U ¥UL_IL‘_
[

F— HIGH —=t*— OPEN —~t+— Low —| L

OPEN
I-_—_ DATA PERIOD ——.I

Figure 11. Encoder Data Waveforms

fe—————— 1sTWORD +| e 2ND WORD |
|
DECODER :1-1 (chz)l
|
VALID TRANSMISSION
PN11) 1' g ™
|
|
!
’ DATA OUTPUTS A
Figure 10. Timing Diagram
ENCODER :
PIN12) ' |
|
ENGODED
ONE! 2] U !”—
DATA _
(PIN15) FERC" !
|
|
1
|
|
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DISABLE VT
ON THE 15T
ADDRESS MISMATCH

DISABLE VT
ON THE 1ST
DATA MISMATCH

LATCH DATA
ONTO OUTPUT
PINS AND
ACTIVATE VT

DISABLE
vi

Figure 12. MC145027 Flowchart
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N
NO HAS
THE TRANSMISSION
BEGUN?
YES
DISABLE VT ON THE 1ST
ADDRESS MISMATCH
AND IGNORE THE REST
OF THIS WORD
ACTIVATE VT
HAVE YES
4-BIT TIMES DISABLE VT
- PASSED?
NO
NO HAS A
g NEW TRANSMISSION
BEGUN?
YES

Figure 13. MC145028 Flowchart
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Vpp=5V

1004

b,

1 i i e 4 — 1

T + T v T M T v T
10 2 ') “© 50

Clayout (9F) ON PINS 1-6 (MC145027); PINS 1-5 AND 12-15 (MC145026)

Figure 14. fmax v8 Clayout — Decoders Only
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|
Voo w® Voo Voo
( L . Voo
[ = orpF 01 pF
i 0| T T s,
=14 |16 = = |16
. L one 1 15 9 1 I At 3
TRINARY o N
ADDRESSES o« 2 2 l A
R I .
—1 4] wctdsos R MC145027 [ 4 s
L ¢ § 9as 5 OR Arc 7 OR 5 A5
SCA142 SCA1343
S5 = I - B o
48T o7 [_9| = (13
BINARY 1 T 10 1 4 122
DATA N o— M m o
O N Y T RIC
= 8
i
ABO
REPEAT OF
ABOVE
. . CTC’ = CTC + Clayout + 12 pF
1 100 pF s CTCcS 15 uF
foscsi— =" RTc 210k;Rg=2RTC
23 Rtelrc’ Ry 210k
C4 2 400 pF
R{Cy =3.95RTcC 1
1C1 TCCTC Ro2 100K
R2C2 = 77 RTcCTC C2 2 700 pF

Example R/C Values
(All Reslstors and Capacitors are 1+5%)

(CTC” = CTC + 20 PF) b
fosc (kHz) | RTC Cric | Rs Rq Cq Rz [
362 10k 120 pF 20k 10k 470pF | 100k | 910pF
181 10k 240 pF 20k 10k 910pF | 100k | 1800 pF
88.7 10k 490 pF 20k 10k | 2000pF| 100k | 3800 pF
426 10k | 1020pF 20k 10k | 3000pF| 100k | 7500 pF
21.5 10k | 2020pF 20k 10k | 8200pF| 100k | 0.015uF
8.53 10k | 5100pF 20k 10k 0.02uF| 200k | 0.02uF
\.71> | 50k | 5100pF | 100k | 50k | 002uF| 200k 0.1yF

Figure 15. Typical Application

TRINARY
ADDRESSES
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APPLICATIONS INFORMATION

Infrared Transmitter
In Eigure 16, the MC145026 encoder is set ta sun at an oscil-

lator frequency of about 4 kHz to 9 kHz. Thus, the time re-

quired fora complete two-word encoding sequence is about 20
ms to 40 ms. The data output from the encoder gates an RC
oscillator running at 50 kHz; the oscillator shown starts rapidly
enough to be used in this application. When the "send" button
is not depressed, both the MC145026 and oscillator are in a
low-power standby state. The RC oscillator has to be trimmed
for 50 kHz and has some drawbacks for frequency stability. A
superior system uses aceramic resonator oscillator running at
400 kHz. This oscillator feeds a divider as shown in Figure 17.
The unused inputs of the MC14011UB must be grounded.

The MLEDB81 IRED is driven with the 50 kHz square wavae at
about 200 mA to 300 mA to generate the carrier. If desired, 2
IREDs wired in series can be used. (See Application Note
AN 1016 for more information.) The bipolar IRED switch shown
in Figure 16 offers two advantages over a FET. First, a logic
FET has too much gate capacitance for the MC14011UB to
drive without waveform distortion. Second, the bipolar drive
permits lower supply voltages, which are an advantage in por-
table battery-powered applications.

Theconfiguration shownin Figure 16 operates overasupply
range of 4.5 Vto 18 V. A low-voltage system which operates
down to 2.5 V could be realized if the SC41342 (the low-volt-
age version of the MC145026)is used in lieu of the MC145026.
The oscillator section of a MC74HC4060 is used in place of the
MC14011UB. The data output of the SC41342 is inverted and
fed to the reset pin of the MC74HC4060. Alternately, the
MC74HCUO04 could be used for the oscillator.

Informationonthe MC14011UBisin book number DL131/D.
The MC74HCU04 and MC74HC4060 are found in book num-
ber DL129/D.

Infrared Recaiver

The receiver in Figure 18 couples an IR-sensitive diode to
input preamp A1, followed by bandpass amplifier A2 with a
gain of about 10. Limiting stage A3 follows, with an output of
about 800 mVp-p. The limited 50 kHz burst is detected by
comparator A4 that passes only positive pulses, and

peak-detected and filtered by a diode/RC network to extract
the data envelope from the burst. Comparator AS boosts the
signalto logic levels compatible with the MC145027/8 data in-
put. The data in pin of these decoders is a standard CMOS
high-impedance input which must NOT be allowed to float.
Therefore, direct coupling from AS to the decoder inputis uti-
lized.

Shielding should be used on at least A1 and A2, with good
ground and high-sensitivity circuit layout techniques applied.

For operation with supplies higher than +5 V, limiter A4's
positive output swing needs to be limitedto 3Vto5V. This is
accomplished via adding a zener diode in the negative
feedback path, thus avoiding excessive system noise. The
biasing resistor stack should be adjusted suchthatV3is 1.25V
to1.5V.

This system works up to a range of about 10 meters. The
gains of the system may be adjusted to suit the x dividual de-
sign needs. The 100  resistor in the emitter of the first
2N5088 and the 1 kQQ resistor feeding A2 may be altered if
different gain is required. In genaral, more gain does not nec-
essarily result in increased range. This is due to noise floor
limtations. The designer should increase transmitter power
and/or increase receiver aperature with fresnal lensing to
greatly improve range. See applications note AN1016 for ad-
ditional information.

Information on the MC34074 is in data book DL128/D.

Trinary Switch Manufacturers

Midland Ross—Electronic Connector Div. 617/491-5400

Greyhill 312/354-1040
AugavAlcoswitch 617/685-4371
Aries Electronics 201/996-6841

The above companies may not have the switches in a DIP.
For more info, call them or consult EEM or Gold Book. Ask for
SPDT with center OFF,

Alternative: A SPST can be placed in series between a
SPDT and the Encoder or Decoder to achieve trinary action.

Motorola cannot recommend one supplier over another and
in no way suggests that this is a complete listing of trinary
switch manufacturers.

T
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V+

SELECT FOR
200 mA TO 300 mA
USE OF 2 MLED81s
MLEDS1 \f OPTIONAL
MC14011U8B ~
SEND MPSA13
0 OR
; ‘ MPSW13
= I MC14011U8
TE DATAOUT

MC145026

Rs C1c Rrc
o,
of 1000 pF
220k 100 k FOR APPROX. 4 kHz ADJUST/SELECT FOR
SWITCHES 47 k FOR APPROX. 9 kHz f= 50 kHz (APPROX 100 k)
Figure 16. IRED Transmitter Using RC Oscillator
to Generate Carrier Frequency
V+
MC14011UB
‘ MC14024 50 KHZ TO
:D)——CDD——- CLOCK 03— DAIMVER
RESET TRANSISTOR

M

AA
O S X1 =400 kHz CERAMIC RESONATOR

PANASONIC EFD-A400K048
X1 OR EQUIVALENT " MC14011UB
DATAOUT
o FROM MC145026

470 pF == 470 pF =
I %

Figure 17. Using a Ceramic Resonator to Generate
Carrler Frequency
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SV
Al 1 mH — TOKO TYPE 7PA OR 10PA
._L OR EQUIVALENT
I ’OVF Ve gt
b= 001
s il
001 pF ¢y
| B
2
$ 68k $ 22k vi—s
. A Yo MC34074
L4 47k 0.01 uF
NS4 —WWv s
ia
~
™
100k — A m
s am—
- 10k
A3 —AMV + IN9Id 1k 2k
vi + v ,—’*—W' ~ ——AM »
Yo MC34074 X3 > _I' % s
e MC34074 1000 pF 47k
I s MC34074
360 k FOR APPROX. 4 kHz i |
1000 pF 180 k FOR APPROX. 9 kHz 750k FOR APPROX. 4KkHz +
001 uF 360k FOR APPROX. 9 kHz
J__—”_'“”'"I ¥ ¢ &
ol o V2-2.7V
ct e _l'”'l_ % -
DATA IN MC1450278 Vie25V
2.2k
|+ DATAOUT
v v MC145027 ONLY
o f : ¢ L10wF |05 Vi=13V
L} 9FoRMo14s027 = 104 53k
5V -—d = 5 FOR MC145028
ADORESS I
SWITCHES = = =

Figure 18. Infrared Recelver
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Ve

SELECTFOR
200 mA TO 300 mA
USE OF 2 MLEDS1s
MLEDS1 IS OPTIONAL
MC14011U8 b
SEND
= | MC14011U8
TE DATAOUT
MC145026
Rs Cre Ryc
L
of 1000 pF
220k 100 k FOR APPROX. 4 kHz ADJUST/SELECT FOR
SWITCHES 47 k FOR APPROX. § kHz f= 50 kHz (APPROX 100k)
Figure 16. IRED Transmitter Using RC Oscillilator
to Generate Carrler Frequency
Ve
MC14011UB
MC14024 50KHZ TO
:D:—»—CD)——~ CLOCK - Q3|—= DRIVER
RESET TRANSISTOR
™
AA
- 2 PN X1 = 400 kHz CERAMIC RESONATOR
PANASONIC EFD-A400K04B
X1 OR EQUIVALENT T MC14011UB
DATAOUT
470 pF - FROM MC145026

I 470 pF =

Rigure 1%, UalRg @ Baramin HeseAaiar ia GOREFAI0
Carrler Frequency ;
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SCL4011B, SCL4012B
SCL4023B, SCL4068B

CMOS NAND GATES

SCL4011B
SCL4012B
SCL4023B
SCL4068B

FEATURE

L X X X J

— Quad 2-Input NAND
— Dual 4-Input NAND
~ Triple 3-Input NAND
— 8-Input NAND

S

Buffered Outputs

Diode Protection on all Inputs
Fully “B”-Series Compatible
Balanced Output Drive Current Specifications

TRUTH TABLE

Inputs

Output

1 141

All other combinations

(]
1

FUNCTION DIAGRAMS

Py

1A
18

2A 5
20 ol
__1
i

N

—~

o]

3A 8
38
4A 12—
4B 13

©

YUY

<

SCL40118

31y

1A 2—1
#B[ 7 B

_2Y
iD 5

2A 9
°3Y
2B 10

1 2¢c 1
ay .
2D 12

]
>
®

SCL4023B
1A

J=os
R

iCc

2A 3
28 4
2C S5

3A11—1__‘

3C 13

&CL40128

. e 1y
4 1c 4T

CONNECTION DIAGRAMS
(all packages)

VoD 48 4A 4Y 3Y 38 3A
T N A R S
14 13 12 11 10 9 8
SCL4011B
1 ™NN3 4 5 5 7
TSRS T T T
1A 1B ™ 2Y 2A 28 VSS
Vpp 2Y 2D 2C 2B 2A NC
[ M~~~ N\
14 B2z 11 18\9 8
SCL4012B
NETINaCi4 5 \A 7
1 } I I 1 | 1
1Y 1A 18 1C 1D NC Vgg
Vpp 3C 38 3A 3Y 1Y 1C
ava vauld S I B
" S S TE I E
SCL40238B
NV N o5 FI 7
WAL T A 701
1A 1B 2A 2B 2C 2Y Vgg
Vv Y H G F E NC
‘el 4 AR
14 130 WA 9 8
SCL4068B
AN LA/ 5 5 7
T T
NC A B [e D NC Vss

Add suffix to package:
14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

ITmMOO

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vss

Operaiing Temperature TA
C, D, F, H Device
E Device

3to15 Vdc

5510 +126 OC
4010 +88 ©OC

67



ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS ' '

2 o, 2
PARAMETER Voo | conDITIONS |—_TLOow 125:C THIGH” | ynits
(vVdel Min. | Max. [ Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE (1 !
CURRENT 5 [Vin - Ves 0 Voo | 005 0.0005| 0.05 15 | wAde
o 10 |All'vatid imput ! 0.10 0001 | 010 - | 30
15 inations | 0.20 0002 | 020] - | &0

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications™.
* Tiow = -55'Cfor C, D, F, H device

-40"C for E device
Tiioe = +125°Cfor C, D, F, H dev.
=+ 85°C for E device

ice.

' These devices have been designed for halanced output drive curient specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, To =25°C)

PARAMETER (\\//?12) Min. Typ. Max. Units
PROPAGATION DELAY TIME torm. e
5 - 125 250 ns
10 - 60 120
15 45 90
QUTPUT TRANSITION TIME R virwii 5 = 100 200 ns
10 50 100
15 — 40 80
Vos. DRAIN VOLTAGE (Vdc) o . AN
<20 -18 -16 -14 <12 -10 -8 -6 -4 -2 0 R,
— T T pA] g 45 Ves = 15 Vde
4 Vo ==5 Ve =1 8 = = )
+ Y1 710 % 4
Vo = =10 Vdc // 15 2 g 49
R Sl 20 = 3 25 7 Ves = 10 Vde
/ 25 € g0
3 =15 e
30 & = w7
a5 5 e 1044
Ve =—15 Ve <] 40 3 2 s Lve=sva T,=25C
“Y —1 % z | S| Ji 5
i o] TA=251°°‘“‘53 0 2 476 .8 1012 14 16 18 20
f -50 Vos, DRAIN VOLTAGE (Vdc)

Typical P-Channel
Source Current Characteristics

LOGIC DIAGRAMS

SCL4011 M

SCL4012

SCL4023 3:)—0[>—{>o—

SCL4068

68

Typical N-Channel

Sink Curr

ent Characteristics

SCHEMATIC DIAGRAM SCL4012B (1 of 2 gates)
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, —<&S CMOS
ScL41268 BCD-T0-DECIMAL DECODER

' FEATURES

¢ BCD-to-Decimal or Binary-to-Octal Decoding CONNECTION DIAGRAM
¢ Buffered Outputs go High on Selection (all packages)

¢ Low Outputs for all lllegal Input Combinations

¢ Balanced Output Drive Current Specifications
Vbp 3 1 B C DO A 8

| | |1

(7o) =

RESCRIFTION 16 15 14 13 12 11 10

The SCL4028B types are BCD-to-Decimal or SCL4028B
- Binary-to-Octal Decoders consisting of pulse shap- 1 2 3 4 5 6 7 8
ing circuits on all 4 inputs, decoding/logic gates, T T RN T T T T
and 10 output buffers. A BCD code applied to the a 2 0 7 9 5 6 Vss

four inputs, A to D, results in a high level at the
selected one of 10 decimal .decoded outputs.
Similarly, a 3-bit binary code applied to inputs A Add suffix for package:

through C isdecoded in octal code at output O to 7. 16-pi ;
A high-level. signal at the D input inhibits octal de- - 6 pin Cerdlp.
i D 16-pin Ceramic
coding and causes outputs O through 7 to go low. ;
- E  16-pin Epoxy
If unused, the D input must be connected to Vgg. :
5 y A F  16-pin Flat
Expanded decoding such as binary-to-hexadeci- H ohip

mal (1-of-16), etc., can be achieved by using other
SCL4028B devices. This part is useful for code
conversion, address decoding, memory selection
control, demultiplexing, and readout decoding.

RECOMMENDED OPERATING CONDITIONS

TRUTH TABLE For maximum reliability:
Input Output DC Supply Voltage VpD - Vss 3t015 Vdec
D C BHAYY, 86 B9L/AW 20100 Operating Temperature Ta
0 00 O(0OO0OOOOGO OO OO OO 1 C. D, F, H Device -55 to +1256 0OC
0-0 0 110 0 00 0OO OO0 1 O E Device 401to +85 ©OC
0 0 10} 070”0 0 (0 © Q ‘1 G0
0 0 1 10 “0pO0 O 'CTORIONAOAQ
0O 1 0 0J]O OOOO 1 OOOTOO
010 1/]0 000 100 00O
0 11 0|00 OV .0y O O RO—0O* O <
0 1 1 110N 00,0 0 0Owg O
.1 0 0 0|0 1R 000 -0 O O
1 0 0-1]1 0 0NN 09 "6y0Q 0
101 0j0O0 O OOOOOOOTP O
1 01 110 0 0 0 O ™on0 O O
-1 1 0 0/]O O 0O OO OOOOO OO
11 0 10 0 0000 000 O
111 0/0000O0O0O0O0OO0ODO0 BLOCK DIAGRAM
111 10 0 0 000 0 0 O O O
( 1wo—Ja “0“l—o3
1 p—014
3.8it " —o02
Binary§ 130—8 “3"—o015 g“"
8421 ecoded o
8CDO < fnputs o4 ' | outputs Pg::od:l
Inputs L Outpurs
120—Cc “g"}—o07.
- -
g l—o0
L AR 0O “9“}—o05s
Vpp = Pin 16
Vgs = Pin8
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SCL4028B
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-?

3 o, 2
PARAMETER Voo | conpiTIONS | TLow s THIGH” | ynits
(Vdc) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo| 6 |Vin=VssorVpp | - 6| — | o008 6| - | 150 |uAdc
CURRENT 10 |All valid input = 0] — |01 10| - | 300
15 |[combinations — 20 — 0.2 20 - 600

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications®.
Teow =-55°C for C, D, F, H device.
= -40°C for E device.
THigH = +1256°C for C, D, F, H devica.
=+ 85°C for E device. .
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, Ty =25°C)

PARAMETER (‘\’/gg) Min. Typ. Max. Units
PROPAGATION DELAY TIME toLn, toHL 5 = 225 450 ns
10 > 100 200
15 =i 70 140
OUTPUT TRANSITION TIME trLm. trHL 5 - 100 200 ns
0| - 50 100
15 - 40 80
Vos. DRAIN VOLTAGE (Vdc) b %0 AR
20 18 -16 -11'-12 -jm ? ? o Pd A ’ . o 45 Vo = 15 Vée
Ves=~5 Vdc 5 - § 40
o ] A 10 ¥ — 35 /’
v -I 1u]vuc A— 15 § g %
= - / -20 5 25 Vas = 10 Vdc
e ] va g 3 20—,
25 g g =
-30 § 2 15 77
35 10
P — -] = o
Vs = =15 Vde <] 1+—{ <0 i 2 sl Vcsl 5l“° T,=25C
jl T4 7*"”{“"‘5 < 0 2 4 6 8 10 12 14 16 18 20
-50 Voo, DRAIN VOLTAGE (Vdc)
Typical P-Channel . ‘Typical N-Channel
Source Current Characteristics Sink Current Characteristics

LOGIC DIAGRAM

._a_J! {>°_“‘D_é o

00+ 4{>°—_‘—D°'—" ;ﬂ: . s

B
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APPLICATIONS INFORMATION

CODE CONVERSION CIRCUIT

SCL4028B

The circuit shown here converts any 4-bit code to a decimal or hexadecimal code.
The table shows a number of codes and the decimal or hexadecimal number in these
codes which must be applied to the input terminals of the SCL4028B to select a
particular output. For example: in order to get a “high” on output No. 8 the input
must be either an 8 expressed in 4-Bit Binary code, a 15 expressed in 4-Bit Gray code,

or a 5 expressed in Excess-3 code.

INPUT CODES
INPUTS INPUTS T OUTPUT NUMBER
1/6 SCL4069UB s A
EREARE
sZlagsiRs| XIS
o|Ci{slAajvmeQuiuO|<|elof1[2]|3[a|s|e[2[s]o]o]r1]i2l1a]ia]rs
o[6]0]o] o] o 0[0]1]0]0]0]o]oo]o]o]o]o] 0lo]lolo]o
ojojofr] 1| 1]1joj1]jojofojofojofofojojoiojof0]0O
ofol o] 2[ 3] [o[z]2]oo]1[0]o]o]o]o]o]0]0] 0lo ololo
ofoln ][] 3] 2Jo] a]3] JoJofo[1]o]o]o]0o]o o]0l 0ol 0l0]0
O[vr]0/0f 4] 71| afsa ojolojoj1]ofofo ' 0ofofo'o]oiaj0
A 8 c 0 A 8 < ° ofr]of1] s] ]2 3fofoJofofo[1]o]o]o o[l o]0l 0l0]0
SCL40288 SCL40288 ofv]vJof ] «|3[ 1| [«]ololoolo[o[1]0]o]0]0] 0l0l 0 0]l0
o[V [1|v] 7] s]4] 2 oJofojoooo|1]o[0]0] 0,0 0]/0]0
012!45577? °'23‘5°7"9r 1{ofofof 8] 1s]s ofofofojofo]o]o[1]o]0[ o]0/ 0 00
[[II','I [[I IIII 1]o]o]1] o] als s]o[o]oo[o]ofo[o]o]1]0] o[0]olo]0
o012 Wb ¢7 lehatalo 11 M0y 14 v]oJ1]o] [ 12]2] 9] [efofo]o]o]ofofo[ofoo[1]{ o]0 0]0l0
T[o[T[7[T1[13[e] [s] [0]o]o]o]o]olo]o]o]o]o] 1/0/0]0]0
TPUT
e T[1]ojo["2] ao] s[e] |ojo[o]o]o]ololo]o]0]o[ 0|1 0]0]0
1[1Jo]r]a] o] [ e]72{7]o[o]o[o]ofo]o]o]0]oe] 00 1]0]0
o] Jofre[v1] [e]s]s]ofo]o[o]oo]o]0o[o]0]0] o]0] 0l 10
1[vJv]r]rs[wof [ 2]e]ofo]o[ofo]o]ofo]o[ofo]0] o] o[ o[o] T
Code Conversion Chart
6-BIT BINARY TO 1-OF-64 ADDRESS DECODER
INPUTS !
INHIBIT
A ?t (NO SELECTION)
ABC )
ScL40288
6709]

EII

Y NX

1{ T¥ Y‘Tr 1 } J} T‘{
S € | s | L] ] T ) =)
asc o0][aec ol[aothumgl] a0 C Ol ABC Nl aec 0][aeoc o0llavc o)
SCL4028B SCL4028B SCL4028B SCL4028B SCL 40288 SCL4028B SCL40288 SCL40283
0123456789 lo--------s] lo-=----- 9] |0------- 9] |[0-------9f [0---—--- 9f lo-------9 [o -------- s
| [ v I [ [
\0/234567  @------ 19 46— —-enn 23 24------ LR 39 -- .- --- . S 3

Vo
64 QUTPUTS(SELECTED OUTPUT 1S MIGH)

* 1/6 SCL406OUB
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| <>

'§CL4042B

CMOS QUAD LATCH

. FEATURES

¢ Common Clock

¢ Positive- or Negative-Edge Clocking .

[f’ Q and @ Outputs Available from Each Latch

it

| DESCRIPTION

SCL4042B devices contain four Latch circuits,
each strobed by a common Clock. Complementary
auffered outputs are available from each circuit.
Information present at the Data input is trans-

ferred to outputs Q and Q during the Clock level
which is programmed by the Polarity input. For
Polarity = O the transfer occurs during the O Clock

| level and for Polarity = 1 the transfer occurs during

| the 1 Clock level. The outputs follow the Data in-
puts providing the Clock and Polarity levels defined
sbove are present. When a-Clock transition occurs
(positive for Polarity = 0 and negative for Polarity
/= 1) the information present at the input during
the Clock transition is retained at the outputs until
an opposite Clock transition occurs,

TRUTH TABLE

CLOCK | POLARITY Q

0 0 D
ary 0 1 LATCH

1 1 D
Tl 1 LATCH

LOGIC DIAGRAMS
One of four latches

CONNECTION DIAGRAM
(all packages)

Vpp @4 Dga D3 Q3 Q3 Q2 Q2
oo qe L e LS
16 15 14 13 12 11 10 9
SCL40428B
1 2 Ny, 4 5 6 7 8
1 | ! | | |
Qs Q¢ Q7 Dby CL P D2 Vss

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H  Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage ~ Vpp-Vss 3to 15 Vdc

Operating Temperature Ta
C, D, F, H Device
E .Device 40to +85 ©°C

BLOCK DIAGRAM

651t0 +126 °C

D o——| >— L o
5 1 4 Latch 2 01
Clock 1 P
Polarity 3: Q1
6
D ——o
2 7 Latch 10 02
2 =
——o0
—1 0 02
D3 o—>— - —o
3 13 . Latch 1 03
3 =
— ———o Q3
12
D o
414 Latch 1 04
Vpp = Pin 16 q 4 =
Vs = Pin8 = : 2 Qq

143



SCL40428B

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

. 2 o v |
PARAMETER (\\//20 CONDITIONS | TLow #2°C THIGH” | ynits
c) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE - oo
CURRENT 5 Vin=Vss o Voo | - | 1.0 ~ looos| 10| - 30 |pAdc
10 |All valid input - 2.0 - |0.01 20 —_ 60
| 15 |combinations - |40 _ loo2 | 40| - | 120

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”

2 T ow =-55°C for C, D, F, H device.

= -40°C for E device.

Trign = +125°C for C, D, F, H device.

= + 85°C for E device.

DYNAMIC CHARACTERISTICS (C_ =50pF, T =25°C)

Typical P-Channel
Source Current Characteristics

144

PARAMETER (‘\’/35 Min, Typ. Max. | Units
PROPAGATION DELAY TIME
From Data Inputs teLH. tPHL 5 —~ 150 300 ns
10 - 75 150
15 — 60 120
From Cloek Polarity Inputs oLH tPHL 5 - 175 350 RS
10 - 85 170
15 - 70 140
OUTPUT TRANSITION TIME L aae 5 s 100 200 ns
) 10 - 50 100
B A\ A e YaX) 15 - 40 80 e
MINIMUM CLOCK PULSE WIDTH PWcL ) - 125 250 ns
10 - 40 80
ib — 30 60
MAXIMUM CLOCK FISE AND FALL TIME treLs tieL 5 15 - - us
10 5 - —
15 3 = —
MINIMUM DATA INPUT SETUP TIME t;..mp 5 - -20 50 ns
10 — -10 30
15 - -5 25
MINIMUM DATA INPUT HOLD TIME thold 5 — 0 100 ns
10 — (] 50
15 - 0 40
-Vps, DRAIN VOLTAGE (Vdc)
220 18 -16 -14 -12 -10 -8 6 -4 -2 0 =
v ! gvu 5 2
o =-5 v 5=
ﬂl 1 /, 10 ¥ E—
4 a5 B z
Voo ==10 Vd 2 w
“‘]1 dvce 20 i §25 Vos = 15 Vdc
25 g S B
Ves ==—15 Vde = 5 15 A Voo = 10 Ve
= S 10 Ai
g =5 = v‘m = I5 vu:; TAI= 25° C
1,=2°C4 £ -
. 0 2 4 6 8 10 12 14 16 18 20

Vps, DRAIN VOLTAGE (Vdc)

Typical N-Channel
Sink Current Characteristics




SCL40468B
SCL44468B

CMOS PHASE-LOCKED LOOPS

FEATURES

¢ Very low power consumption — 70 uW (typ)
@ fo = 10kHz, 5Vdc

€ Operating frequency range (no offset) —
Up to 3MHz (typ) @ 10Vdc (SCL40468B)
Up to 4MHz (typ) @ 10Vdc (SCL4446B)

¢ Low frequency drift — 0.04%/°C (typ) @ 10Vdc
€ Choice of two phase comparators:
1. Exclusive-OR network
2. Edge-controlled memory network with
phase-pulse output for lock indication
€ VCO Inhibit control for ON-OFF keying and
ultra-low standby power consumption
¢ High VCO linearity 1% (typ)
¢ Source-follower output of VCO control input
(Demodulator Output)
€ Zener Diode to assist Supply Regulation
¢ Balanced Output Drive Current Specifications

APPLICATIONS

FM demodulator and modulator
Frequency synthesis and multiplication
Frequency discriminator

Data synchronization
Voltage-to-frequency conversion

Tone decoding

FSK-Modems

Signal conditioning

L R X R X X X X 2

DESCRIPTION

The SCL4046B and SCL4446B phase-locked
loops contain two phase comparators, a voltage-
controlled oscillator (VCO), source follower, and
zener diode. The comparators have two common
inputs. The Signal Input can be used directly
coupled to large voltage signals, or indirectly
coupled (with a series capacitor) to small voltage
signals. The self-bias circuit adjusts small voltage
signals in the linear region of the amplifier. Phase
comparator I (an exclusive-OR gate) provides a
digital error signal PCIg ¢, and maintains 90° phase
shift at the center frequency between Signal and

Comparator \nputs (both at 50% duty cycle). Phase

comparator IT (with leading edge sensing logic) pro-
vides digital error signals PCII5 ¢ and Phase Pulses,
and maintains a 0° phase shift between input
signals (duty cycle is immaterial). The linear VCO

- produces an output signal VCOqy¢ whose frequency
is determined by the voltage of input VCO;, and
the capacitor and resistors connected to pins C14,
Clg, R1, and R2. The source follower output,
Demod Out, with an external resistor is used where
the VCOjp, signal is needed but no loading can be
tolerated. The inhibit input Inh, when high, disables
the VCO and source follower to minimize standby
power consumption, The zener dlode can be used
to assist in power supply regulation.
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CONNECTION DIAGRAM
(all packages)

ZENER DEMOD OUT
SIG PC \ele]
o A il b B

16 15 14 13 12 11 10 9

scL4046B SCL44468B
1 2 3 4 5 6 7 8
| | | | | |
PCL VCO INH C1  C1 Vgg
ouT ouT (A) (8) -
PHASE COMP
PULSES IN

Add suffix for package:

C 16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H  Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage Vpp-Vss 3to15 Vd
Operating Temperature Ta .
C, D, F, H Device -65 to +125 O
E Device :

40to +85

BLOCK DIAGRAM

GNA
. PHASE
CoMPARATOR SOMPARATOR, I PHASE COMP 1 OUT
= B 7 ;
PHASE COMP II OUT
PHASE FO—
COMPARATOR
veco I -0
out PHASE PULSES  R3 |
{ P <
o —®1 veo IN ow |!
PASS ||
T FILTER
,,S;JVW@ 1 Sounce ] |oeroouLaTor i
R2 ._.ﬁ our T §
../\/V\,..@..h.q FOLLOWER © 5
vss sl
o Rs !
INHIBIT }_’;_l ]
vss é) ©ZEN[R 1
vss }



SCL4046B, SCL44468B

VCO SECTION

The VCO requires one external capacitor (C1)
and one to two external resistors (R1 or R1 and
R2). Resistor R1 and capacitor C1 determine the
frequency range of the VCO and resistor R2 en-
ables the VCO to have a frequency offset if re-
quired. The high input impedance (10’282 of the
VCO simplifies the design of low-pass filters by
permitting the designer a wide choice of resistor-to-
capacitor ratios. In order not to load the low-pass
filter, a source-follower output of the VCO input
voltage is provided at terminal 10 (DEMODULA-

TOR OUTPUT). If this terminal is used, a load
resistor (Rg) of 50k§2 or more should be connected
from this terminal to Vgg. If unused, this terminal
should be left open. The VCO can be connected
directly or through frequency dividers to the com-
parator input of the phase comparators. A full
CMOS logic swing is available at the output of the
VCO. A logic 0 on the INHIBIT input “enables”
the VCO and the source follower, while a logic 1
“turns off” both to minimize stand-by power
consumption.

PHASE COMPARATORS

The phase-comparator signal input (terminal 14)
can be direct-coupled provided the signal swing is
within CMOS logic levels [ logic “0"< 30% (Vpp ..
Vss), logié "1 & 70% (Vpp-Vss!]. For smaller
swings the signal must be capacitively coupled to
the self-biasing amplifier at the signal input.

Phase comparator I is an exclusive-OR network;
it operates analogously to an over-driven balanced
mixer. To maximize the lock range, the signal and
comparator-input frequencies must have a 50%
duty cycle. With no signal or noise on the signal
input, this phase comparator has an average output
voltage equal to Vpp/2. The low-pass filter con-
nected to the output of phase comparator I supplies
the averaged voltage to the VCO input, and causes
the VCO to oscillate at the center frequency (fo).

The frequency range of input signals on which
the PLL will lock, if it was initially out of lock,
is defined as the frequency capture range (2f.).

The frequency range of input signals on which
the loop will stay locked if it was initially in lock is
defined as the frequency lock range (2f ). The
capture range can not exceed the lock range.

With phase comparator I, the range of frequen-
cies over which the PLL can acquire lock (capture
range) is dependent on the low-pass-filter character-
istics, and can be made as large as the lock range.
Phase-comparator I enables a PLL system to remain
in lock in spite of high amounts of noise in the in-

One characteristic of this type of phase com-
parator is that it may lock onto input frequencies
that are close to harmonics of the VCO center-
fraquency. A second characteristic is that the phase
angle between the signal and the comparator input
varies between 0° and 180°, and is 90° at the center
frequency. Figure 2 shows the (typical) triangular
phasefto-outpux‘ response characteristic of phase-
comparator I. Typical waveforms for a CMOS
phase-locked-loop employing phase comparator I
in locked condition is shown in Figure 3.

AVERAGE OUTPUT
VOLTAGE

g
0 90° 80°
SIGNAL-TO- COMPARATOR
INPUTS PHASE DIFFERENCE

AYERAGE OUTPUT VOLTAGE —V

Fig. 2 — Phase-comparator I characteristics at

%

Sig Comp
In In

PC I Out

<put signal. low-pass filter output.
PHASE COMPARATORI
IncurState ~ SIGNAL INPUT (TERM. 14} I I | I
’ VCO OUTPUT (TERM 4)«
COMPARATOR INPUT | l I
% x (TERM 3)

PHASE COMPARATOR I
OUTPUT (TERM. 2)

LT

—Voo
VCO INPUT (TERM.9)e AN~
LOW-PASS FILTER
OUTPUT —Vss

Fig. 3 — Typical waveforms employing phase comparator I in locked condition



SCL4046B, SCL44468B

PHASE COMPARATOR IL

T
+ InputState
X X
Sig Comp
In in
3 State

PCICOut N Output Disconnected !

Phase Pulses o 1 0

SIGNAL INPUT (TERM. 14) J_l

[ N—

E9N

WA VCO OUTPUT (TERM 4=
COMPARATOR INPUT
(TERM 3)
PHASE COMPARATOR I
OUTPUT (TERM.13)

Rd (i ANt g 3 (2 i U

¢

VCO INPUT (TERM.9)s
LOW=PASS FILTER
OUTPUT

PHASE PULSE (TERM. )

-V
§ U0\ G- D) et )
L - g——— 00

~Vss
A R == U—-Voo

“Vss

NOTE: DASHED LINE IS AN OPEN-CIRCUIT CONDITION

Fig. 4 — Typical waveforms employing phase comparator II in locked condition.

Phase-comparator II is an edge-controlled digital
memory network. It consists of several flip-flop
stages, control gating, and  a three state output
circuit comprising p- and n-type drivers having a
common output node. When the p-MOS or n-MOS
drivers are ON, they pull the output up to Vpp or
down to Vgg, respectively. This type of phase com-
parator acts only on the positive edges of the signal
and comparator inputs. The duty cycles of the
signal and comparator inputs are not important
since positive transitions control the PLL system
utilizing this type of comparator. |f the signal lags
the comparator input in phase, the n-type output
driver is maintained ON for a time corresponding
to the phase difference. If the comparator input
lags the signal in phase, the p-type output driver is
maintained ON for a time corresponding to the
phase difference. Subsequently, the capacitor volt-
age of the low-pass filter connected to this phase
comparator js adjusted until the signal and com-
parator inputs are equal in both phase and frequen-
cy. At this stable point, both p- and n-type output
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drivers remain OFF. Thus, the phase comparator
output becomes an open circuit and holds the volt-
age on the capacitor of the low-pass filter constant.
Moreover, the signal at the “phase pulses” output is
a high level which can be used for indicating a
locked condition, Thus, for phase comparator II,
no phase difference exists between signal and com-
parator input over the full VCO frequency range.
Moreover, the power dissipation due to the low-
pass filter is reduced when this type of phase com-
parator is used because both the p- and n-type
output drivers are OFF for most of the signal
input cycle.

"It should be noted that the PLL lock range for
this type of phase comparator is equal to the cap-
ture range, independent of the low-pass filter. With
no signal present at the signal input, the VCO is
adjusted to its lowest frequency for phase com-
parator II. Figure 4 shows typical waveforms for
a CMOS PLL employing phase comparator II in a
locked condition.

‘.



SCL40468, SCL4446B

DESIGN INFORMATION

This information is a guide for approximating R1, R2 22k, Rg = 10kS)
the values of external components for the C1=15pF
SCL40468B and SCL44468B in a Phase-Locked Loop In addition to the given design information refer
system. The selected external components must be to Figure 5 for R1, R2, and C1 component selec-
within the following ranges: tions.
USING PHASE COMPARATOR I USING PHASE COMPARATOR IT
VCO WITHOUT OFFSET VYCO WITH OFFSET VCO WITHOUT OFFSET VCO WITH OFFSET

CHARACTERISTICS Rp= = Rgz= =

VCO Frequency

Ypp/2 Yoo voo'2 - Yoo Yoo/ Voo Yo0/2 Yoo
vCO INPUT VOLTAGE vCO INPUT VOLTAGE wCO INPUT VOLTAGE vCO INPUT VOLTAGE

;s 3 X VCO in PLL system will adjust
For No Signal Input VCO in PLL system will adjust to center frequency, fy to lowest operating frequency., fmin

2 f_ = full VCO frequency range
Frequency Lock Range,2f(_ 5 'L ) :
L = 'max='min

Frequency Capture

Range, 2fc N
T1sR3C2 ICZ
Loop Filter fo =1L
Component N R3 our
Selection
R4
For 2 fc,see Ref.
c2
Phase Angle between 90° at center frequency (fg), approximating C° and d
o Always 0° in lock
Signal and Comparator 180° at ends of lock range (2f )
Locks on Harmonics of
Yes No
Center Frequency
Signal Input Noise .
Rejection High Low
~ Given: fg — Given: 10 and fy_ - Given: fmayx - Given: tmin & fmax
— Use fy with Fig.5a to — Calculate fmin from — Calculate fg from — Use fmin with Fig.5b
determine R1 and C1 the equation the equation to determine R2andC1
fmin =fo —fL iw fmax fmax
— Use fmin withFig. 5b o 2 — Calculate ‘—_—fmm
to determine R2 and C1| _ yge fo with Fig.5a to '
© fm determine R1 and C1 — Use —ﬂalwim Fig.5¢
vCO —.Calculate - fmin
min
Compf)nem from the equation to determine
Selection ratio R2/R1 to

fmax fo* fL

fmin  fo —fL
fmax

— Use 7— with
min

obtain R1

Fig.5c to determine
ratio R2/R1 to obtain
R1

REF. G.S. Moschytz, “Miniaturized RC Filters Using Phase-Locked Loop”, BSTJ, May, 1965.
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SCL4046B, SCL44468B
ELECTRICAL CHARACTERISTICS """

2 ° 2
PARAMETER VoD | CONDITIONS | TLOW e THIGH™ | Units
(Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT § |Inhibit = Vpp - 5 0.06 B - 160 |wAdc
10 |Signal Input= - 10 - | 0.01 10 - 300
15 Voo - 20 - |02 20 - 600
TOTAL POWERDISSIPATION |Py Inh = Vs,
VCO, = VDD
f, = 10kHz?
5 | CL 7 15pF AV = —loo07 | - | - - | mw
10 (R =M, s - |06 - | - -
15 | R2=Rs=< <3l - |24 e o= -
NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
2 TLow = -55°C for C, D, F, H device.
= -40°C for E device.
Thigu = +125°C for C, D, F, H device.
- =+ 85°C for E device.
3 VCO output (pin 4) and Phase Comparator Outputs (pins 2 and 13) have been designed for
balanced output drive current specifications. Consult Family Specifications.
25°C
PARAMETER CONDITIONS Voo ¢ UNIT
Min. I Typ. [ Max.
VCO SECTION
MAXIMUM OPERATING| fmax
FREQUENCY
SCL40468 R1 C1
R2=0e0 10k 50pF = 05 0.8 - MHz
VCON = Voo 10 1.0 1.5 -
15 1.3 1.9 —
5k 50pF 5 0.6 L - MHz
10 1.4 - ! -
15 1.8 .7 —
2k 50pF 5 — 1.3 — MHz
10 - 2.9 -
15 — 8 -
SCL44468 R2= Bl €1
VCON =Vpp | 10k 50pF 5 0.7 1.0 - MHz
10 13 2.0 -
19 1.9 2.8 -
6k 60pF 5} 0.8 1.3 - MHz
10 19 v 29 -
- 15 2.6 3.9 -
2k 50pF 5 - 1.8 - MHz
10 - 39 -
15 — 54 —
LINEARITY R2 =00
VCOn = 2.5%0.3V, 5 - 1 - %
R12>10k 2
VCO;y =5.0£2.5V, 10 - 1 -
R12>400kQ - .
VCOn =7.5%5.0V, 15 - 1 -
R1Z21MQ
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ELECTRICAL CHARACTERISTICS (Continued)

N

SCL40468B, SCL44468B

+25°C
.
PARAMETER CONDITIONS Voo Min. T Tve. | Mox UNI
VCO SECTION (Continued)
TEMPERATURE-
FREQUENCY
STABILITY
No Offset R2 = 5 - 0.12-0.24 - %/°C
10 - 0.04-0.08 -
15 = 0.015003 | -
With Offset R2< 10X R1 5 - 0.06-0.12 - %/°C
10 = 0.05-0.1 =
15 — 0.03-0.06 —
INPUT RESISTANCE e
(veo,, ) 5,10, 15 - 10 - | MQ
OUTPUT DUTY All valid input combin - .
CYCLE ations and voltages — 50 — %
OUTPUT TRANSITION . . ¢
TIME o7 ki hab 5 - 100 200 | ns
0 10 - 50 100
15 - 40 80
PHASE COMPARATORS
INPUT RESISTANCE
Signal Input Rin 5 1 3 - M
10 0.2 0.7 -
15 0.1 0.3 -
Comparator Rin 5,10, 15 - 10° - MQ
Input
AC-COUPLED INPUT |V 4
SENSITIVITY
Signal Input 5 - 200 400 mV
10 A 400 800
15 s 700 1400
OUTPUT TRANSITION
TIME
PCI, PCI trLH, trHL 5 - 100 200 | ns
Outputs C_ = 50pF 10 = 50 100
15 - 40 80
Phase Pulses  [tr n, trie 5 - 130 260 ns
Output 10 - 65 130
15 = 50 100
DEMODULATOR OUTPUT .
OFFSET VOLTAGE VCO,n -
Voem | Bs>50k 5 - 1.4 22 | Vde
10 - 1.6 2.2
15 = 1.8 2.2
LINEARITY Rs>50k
VCOy = 2.540.3V 5 - 0.1 - %
VCO\y = 5.0£2.5V 10 - 0.6 -
VCOn = 7.5¢5.0V 15 - 0.8 -
ZENER DIODE
ZENER VOLTAGE Vy Iz = 504A - 6.3 7.0 77 |V
DYNAMIC Rz Iz =1mA - - 100 = Q
RESISTANCE
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SCL40468B, SCL4446B

R 2 N SRS W D GBS0 P R ) @ 9 e 56 1 i3 A RS e © 1) R I"‘;‘}
SCL40468 | m } HH SCLadagB L 1] + & i
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Fig. 5 (b) Typical frequency offset vs C1 (VCO N = Vgs, Ta = 25°C)
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SCL4046B, SCL4446B

6f AMBIENT TEMPERATURE (T,)e28°C | z T
VCO N *vpp/2 . A2+ @ AMBIENT TEMPERATURE (Ta)e25°C | |
[[ INHIBIT « vgg

i SUPPLY VOLTAGE Vpp<5V.1g*250 KH1
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/ 10V.10°730 KHr

< —
/ 15V, 10« 950 XHz
/ /{ |
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Fig. 6 (a) - Typical VCO power dissipation
at center frequency vs R1.
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SCL4049UB Inverting
SCL4050B Non-Inverting

CMOS
HEX BUFFERS /CONVERTERS

FEATURES

¢ Direct Drive of 2 TTL/DTL Loads

¢ Operation from Single Supply

¢ Pin-for Pin Replacements for SCL4009B,
SCL40108B

DESCRIPTION

The SCL4049UB and SCL40508B are Inverting
and Non-Inverting Hex Buffers, respectively, and
feature logic-level conversion using only one supply
voltage (Vcc). The Input-signal high level (V) can
exceed the Vc supply voltage when these devices
are used for logic-level conversions. These devices
are intended for use as CMOS-to-DTL/TTL con-
verters and can drive directly two DTL/TTL Loads.

The SCL4049UB and SCL4050B are inter-
changeable with SCL4009UB and SCL40108B de-
vices, respectively. In these applications the
SCL4049UB and SCL4050B are_pin-compatible
with the SCL4009UB and SCL4010B, respectively,
and can be substituted.for these devices in existing
a8 well as in new designs. Terminal No. 16 is not
connected internaily on the SCL4049UB or
SCL40508; therefore, connection to this terminal
s of no consequence to circuit operation.

SCHEMATIC DIAGRAMS

Yec

SCL4049UB

—

e
. =
IN !
A —

—

vss
SCL4050B

CONNECTION DIAGRAM
(all packages)

NC 6Y 6A NC S5Y 5A 4y 4A
| | ! I | ] | |

16 15 14 13 12 11 10 9
SCL4049UB SCL4050B
1 29, 3 4 5 6 1 8
| | | | | | | I
Vee 1Y 1A 2Y 2A 3Y 3A Vgg

Add suffix for package:

C  16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
-3 16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage Vee - Vss

Operating Temperature b N
C, D, F, H Device
E Device

3to 15 Vdc

56 to +125 OC
40to +85 ©OC

Note: These devices contain input protection net-
works to Vgg only. Therefore, V y (max)
may exceed Ve without damage (subject
to absolute maximum ratings).

LOGIC DIAGRAMS

14 >t gy 14 Mt av

24 > 2v 2a >

3a -t a3y 3a > 3v
9 > 10

4an ’—{><»’-° a4y 4A ay
5A - 2 5y 5A = 25y
6A 4 2 6Y 6A = 2 6Y
vee —t vee ——

vss Vss ——

X2 v=A& w2ove=a
SCL4049UB SCL4050B
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '*

SCL4049B, SCL40508

2 Q 2
PARAMETER Vee | cONDITIONS |—Thow £26 C THIGH” | Units
(Vdc) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE
CURRENT cc| 5 |Vin=VssorVeo| - 1.0 0.005{ 1.0 30| pAdc
10 [All valid input - 2.0 - 0.01 20 - 60
15 |combinations - 4.0 - 0.02 4.0 - 120
MINIMUM INPUT HIGH Vin
VOLTAGE
SCL4049UB .5 |VoL=0.5V - 4.0 - 2.75 4.0 — 4.0 Vdc
10 |Vo_ =1.0V = 80} - 155 | 80 - 8.0
15 |Vo, =1.5V - |120] - |825(120 | - | 120
MAXIMUM INPUT LOW ViL
VOLTAGE
SCL4049UB 5 |[Von=3.6V 10f - | 10|22 - | 10 vdc
10 |[Vou=7.2V 2.0 - 2.0n(. 4.5 - 2.0
15 |Vou=10.8V 3.0 - N0, Bl - 3.0
OUTPUT LOW (SINK) low
CURRENT . ;
C, D, F, H devices 5 |Vg.=0.4V 4.0 - 32! 6.4 - 2.4 |- mAdc|
“ 10 |V, =0.5V 10 8.0 |16 5.6 |
15 [VoL~1.6V 30 24 0 |40 16.8 |
i Vin=Vss or Voo ;
E device g 5 |Vo =04V 38| - | 32|64 | - | 26] - |madg
10 |V =0.5V 9.6 - 8.0 |16 6.4 |
15 |Vy 1.5V 28 24.0 (40 19
_ Vin=Vss o Vo | v i J—
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
Teow = -55°C for C, D, F, H device.
= -40°C for E device.
Thign = +125°C for C, D, F, H device.
=+ 85°C for E device.
3 These devices have been designed to meet the balanced output drive current specifications for
Output High (Source) Current. Consult Family Specifications.
DYNAMIC CHARACTERISTICS (C, =50pF, To = 25°C)
; G 3
PARAMETER Vin |[Vee | Min Typ. Max Units |
(Vdc)|(Vde) i
PROPAGATION DELAY TIME -
SCL4049UB 5, 5 - 60 120 ns
10 |10 = 32 65
16/ 18 - 25 50
10 5 45 90 ns
15 5 — 45 90
SCL40508 5 5 70 140 ns
10 |10 40 80
15 |15 = 30 60
10 5 — 45 90 ns
15 | 8 - 40 80 i
SCL4049UB oL ) 5 32 65 ns
10 10 = 20 40
15 |15 - 15 30 o
10 5 15 30 ns
15 5 - 10 20
SCL40508 5 |5 - 55 110 ns
10 (10 - 27 55
15 |15 - 15 30
10 5 50 100 ns
15 5 - 50 100
OUTPUT TRANSITION TIME Trge 5 5 80 160 ns
10 |10 40 80
15 |15 - 30 60
[STS 5 5 30 60 ns
10 |10 20 40
15 {15 15 30
INPUT CAPACITANCE Ciki
SCL4049UB - - | - 15 22.5 pF
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SCL40498B, SCL40508

Vos. DRAIN VOLTAGE (Vdc)
-20 -18 -16 -14 -12 -10 -8 6 -4 -2 0 T T 7
i[ T T T m | [
+ Vge==5 Vdc— 7”‘1 5 = 2 V.. = 15 Vdc —
~ i 4 -10 = = 140
| | 15 2 = 120
Vg5 ==10 Vdc 7 15 2 z
e 20 = < 100 %
/ 25 g S g Vi .
0 A 5 w1l Vs = 10 Ve
.2 X
3 = S 40 7 ;
Voo =—15 Vde L] 40 T 2 20 44 Vi =5 vde T, =125°C
1 = 950 45 2 N A {1
1 Ta =286 e 0 2 4 6 8 10 12 14 16 168 20
E Vi, DRAIN VOLTAGE (Vdc)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
i £ SUPPLY VOLTAGE (Ve 10V
o 2ISUPPLY VOLTAGE (Veel®10V i
> 9 ST T > s : 2
! : 3 Seesssessarasssase:: 25322ss 7 1S 3 s
> ! I o efiE R 5
= o I AMBIENT TEMPERATURE (Tp)e-55°C 5 = = pegc s
" +128°c 3 2 ., T T
e gi s=3: 31T ¥ : 2 Eesgeist .t $ 3
5 g : Ry S
8 <) Vec SVl 3
3 > y 83’ EEIBEILEE2LS B
g 2 Fa 1 HiE
= i ‘s a 22 PR 22T 200
3 : é iR ',"H.c i
3 3 13t § H
e 2 +12%°C £ - =
] 1 . Conld 6 9 © ":' 4 ® 10
INPUT VOLTAGE lVI 1—v INPUT VOLTAGE lVI V—V "
Typical voltage transfer characteristics as a function Typical voltage transfer characteristics as a function
of temperature for SCL4049UB. of temperature for SCL40508B.
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CMO0S

QUAD EXCLUSIVE-OR GATE

SCL4070B

FEATURES
¢ Buffered Outputs

4 Diode Protection on all Inputs

¢ Fully “B"-Series Compatible

4 Balanced Output Drive Current Specifications
€ Pin Compatible with 4030 types, MC14507,

74C86

DESCRIPTION

The SCL40708B contains four independent ex-
clusive-OR gates integrated on a single monolithic
silicon chip. Each exclusive-OR gate consists of five
N-channel and five P-channel enhancement-mode
transistors, plus output buffering devices.

TRUTH TABLE
(one of four gates)

R
(o]

dO-‘*O&
O = = O]

o]
1
1

Where 1 = High Level
0= Low Level

LOGIC DIAGRAM

SCL40708 :j[::>—{:x~«{>»—

SCHEMATIC DIAGRAM
(one of four gates)

CONNECTION DIAGRAM
(all packages)

Vpp 48 4A 4Y 3Y 3B 3A
| | ] ] | | |

14 13 12 1 10 9 8

scL40708
1 2 3% 4 S 6 7

T RN, [
1A 1B 1Y 2Y 2A 2B Vgg

Add suffix for package:
14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14.pin Flat
CLI

InmoOO

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VpDp - Vss

Operating Temperature Ta
C, D, F, H Device
E Device

3to15 Vdc
-65to +125 ©C
40 to +85 ©C

Note: The SCL407OB isidentical to the SCL4030B;
the devices are fully interchangeable in all
applications.

+ Voo

+Yoo

FUNCTION DIAGRAM

1A
18 2
2A s
2B ¢

TS o
8D

43'J e

Y = A®B
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SCL40708B

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '*

2 ° 2
PARAMETER Voo | coNDITIONS | TLow 125°C THIGH” | ynits
(Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVACE oo
CURRENT Vin=VssorVoo| — |005 | — |o.000s| 0.08| - | 15 |uAde
. lﬂ gllogligioy | = |R48 | = [BARL 1R8I = | &R

NOTES: ' Remaining !,tatuc Electrical Cnaracteristics are listea under “SCL4000B Series Famuy Specifications”.

= -55°C for C, D, F, H device.
= -40° C for E dewce

: THIGH = +125°C for C, D, F, H device.
=+ 85°C for E dev:ce

TiLow

3 This device has been designed for balanced output drive current spemflcatlons Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, Ta = 25°C)

Voo i ;
PARAMETER (vag) Min. Typ. Max Units
PROPAGATION DELAY TIME teLH, tPHL 5 - 175 350 ns
10 - 70 140
15 - 50 100
OUTPUT TRANSITION TIME trLH, tTHL 5 - 100 200 ns
: 10 - 50 100
15 — 40 80
Vo B mnﬁm u:m . ks o
¢y -lg -16 S4N-1Z_-10 - CUFa"6ate n'd — 45 Vo = 16 Vde
ey L ] 0 =
Ves ==5 Vdc s 3
i“f i % |0 - %
Vee=-10 Vdc // A5 g &
4 20 = S 25 7 Vs = 10 Vde
/ 25 2 S22
3 3 ]
30 A )4
: s 5 8 01
Vos =—15 Vde 40 g £ 54 v,;si-s:m TA1= 251’('--
i :T——T/ T,=25C4 45 8 0 2 4 6 8 10 12 14 16 18 20
J— -50 Vos, DRAIN VOLTAGE (Vdc)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
APPLICATIONS INFORMATION
8-BIT TWO'S COMPLEMENT ADDER/SUBTRACTOR
SCL407OB
V' V V Y
SIGN
r ." Xg X; Xg Xy Xq X3 X3 X, [ xg X xg X Xg Xy Xp X,
| © 0 06 6 0 0 0 0 0|1 1 1 1 1 4 1 1 .=
- 1 1 1 1 1 o =2
u S R LR T I R
o 0 ] ° o o 1 L | -3 1 1 1 1 1 1 ] o . -4
xl x x, x. x PO O A PR IR T T ST T T SRR SRR 1
z 1'” E 3 3 w3 =k m N
A 0:‘2021333‘4'4 A ‘u‘zh‘sh‘c& - oo
Hf‘MSCL4008EmQ.‘F—C' SCL4008B o . w s e 2
cm,' ouT) o6 1 1 1 1 1 1 o0 «1®|1 0 0 0 0 0 O 1 =11
I ] ' I ] ] ' l ] ] 1 1 1 1 1 1 LR A o 0 o o ° ] o -1
43 Sz Sy S4 S3 S¢ S7 3g° Two's complement numbers and
0" +400 S; .. 8% . 8tVi.g their equivalent decimal values
17 +SUBTRACT s

a-LEAST SIGMIFICANT BIT
©-MOST SIGMIFICANT BIT (SIGN BIT)
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SCL4512B

CMOS

8-CHANNEL DATA SELECTOR

FEATURES

¢ 3-State Output with Disable Control
¢ Separate Inhibit Input

¢ Selects One of Eight Data Sources

¢ Performs Parallel-To-Serial Conversion

DESCRIPTION

The SCL4512B is an 8-Channel Data Selector
with Function Inhibit and Output Disable contrals.
One of eight binary inputs is selected by Select
inputs A, B, and C, and is routed to the output Z.
A high on the Disable input causes the Z output to
assume a high-impedance state, regardless of other
input conditions. This allows the output to inter-
face directly with bus-oriented systems. When the
Inhibit input is high, it forces the output low,
providing the Disable input is low. By manipula-
tion of the inputs, the SCL4512B can provide any
logic functions of four variables (see Applications
Information).

TRUTH TABLE

C 8 A |INHIBIT|DISABLE Z
o (o] (o] o] o X0
o (4] 1 (o] [¢] X1
1] 1 0 o] o X2
o 1 1 [o] 0 X3
1 0 o (o] (o] x4
1 o] 1 o] o xS
1 1 (o] 0 (o] X6
1 1 1 0 [} X7
¢ [ ¢ 1 0 0

High
¢ ¢ ¢ ¢ y Impedance

¢ =~ Don’t Care

264

CONNECTION DIAGRAM
(all packages)

Vpp Dis 2 C B A Inh X7
| | | | | | | |

6 15 14 13 12 11 10 8
SCL45128B
1 g M 4 S 6 7 8
1 I N | I T
X0 X1 X2 X3 X4 X5 X6 Vgg

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

B 1015 Vdc

DC Supply Voltage

VpD - Vss

Operating Temperature Ta

C, D, F, H Device
E Device

-55 to +125 ©C
40 to +85 ©C

BLOCK DIAGRAM

15 ()—J Disable 2

10 O—— Inhibut
110—— A
120——8
130——C
1 O0—— x0
20— x1
30— X2
4 O—— X3
5 O— x4
6 O— X5
7 O—— x6
9 x7

—-0_14

Voo - Pin 16

Vgs = Ping




SCL4512B

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

Typical P-Channel
Source Current Characteristics

265

{ T 2 © T 2
: PARAMETER Voo | CONDITIONS Toow 1256 THIGH” | ynins
| (Vde! Min. | Max. | Min. | Typ. | Max. | Min. | Max.
{QUIESCENT DEVICE CURRENT |Ipg ! [ !
i 5 Vin=VssOrVop| — 5 | - (005 5 | - |150 |wAdc
10 Al valid input 10 - 0.1 10 - 300
15 |combinations — 20 - 0.2 20 - 600
13.STATE OUTPUT LEAKAGE iz
CURRENT | 15| - =01 | = [=10%]=201 | - 121.0 |[wAdc
NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
TLow = -55°C tor C, D, F, H device.
= -40°C for E device.
Trign = +125°C for C, D, F, H device.
=+ B5°C for E device.
DYNAMIC CHARACTERISTICS (C_ = 50pF, Tp = 25C)
PARAMETER (‘\’/féc Min. Typ. Max Units
PROPAGATION DELAY TIME i
From Inhibit tpLH |
5 - 140 4‘ 280 ns
10 - 50 \ 100
'S - 40 | 80
LT
3 - 155 | 310 ns
| 10 = 60 | 120
15 - 45 | 20
From Selec: Input oL 5 |
r 5 2 225 | 450 ns
; 10 - gs | 170
| 15 - 65 | 130
; tpHL !
i % = 300 i 600 ns
| 10 - 105 i 210
! 15 = 80 160
From Data input thLH {
'3 - 215 | 430 ns
10 - 85 170
15 - 65 130
TpHL
5 - 290 580 ns
10 - 105 210
15 — 80 160
From Diszble prz tpzH |
oLz tezy |
5 - 75 150 ns
10 - 45 30
16 — 35 | 70
OQUTPUT TRANSITION TIME ey, i
5 - 130 | 260 ns
10 - €5 130
15 — 50 100
Ve, DRAIN YOLTAGE (Vdc) .
20 18 -16 -4 12 10 B b -4 -2 0 ]
T T 7 T g
F ‘ x Ve ==5Vvac S g
| [l < —
1 - — {-10 = =
}—%—f—va=-1ovac74-——{"5 g = —
{ | N i (.20 X E 25 Voo = 15 Vde
I T .25 S :
i Yes==15Voe | = = 15 // i |
i Ye N = Ve =10 Ve
! . | l 5 =} 10 %
i | _ —
— — z B el I T,=2C
I L 1/=250c4 £ P L
[ ! I 0 2. 4 6 B8 10 2 14 16 18 20
Vi, DRAIN VOLTAGE (Vac)

Typical N-Channel

Sink Current Characteristics




LOGIC DIAGRAM

SCL4512B

Inhibite—

13

Co—

12

B o-

y

L>-

Vpp = Pin 6
Vgg = Pin 8

A o_‘_‘___D.._D, _D.
1
X0 o-
Voo
) S—
[4
4
X3 o= 14
oy Z
| e p=—0
]
X4 o
X5 o____{>°__ D—{f
"
X6 o—
[-
vss
X7 o—
. 15
Disable o
v
O, 20 rrgay &
. — = 20m
Cemsieror | Voo b:z"
Dnabie Disable nO* v
- ss
VDDi r@—-—wmh.m l input
o~ thL2 - — }-—‘PZL
- o - e Vowe
53 g g0, °
o—c Outout 1o* Vo {-25Vve v 5\
| o o0
xD pH; ——  — o tezH 10V anro 15V
s x1 { r
| | 2vevpop £
x2 i Qutout 908 5 VC—1: EVE Vg 10
—o— x3 = Vss 10w [~0vE@vpp 1ev
x4 i oL
vss = X5
Switch Positions for 3 State Test
X6
x7 TEST S S2? s3 sS4
TPHZ Ooer Ciosec Ciosec Open
Vss pLZ Croses Open Open | Ciosec
pzL Ciosea Open Open Crloseo
- pZH Ooen Ciosec Crovec Oopen -

3-State AC Test Circuit and Waveform
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SCL4512B

APPLICATIONS INFORMATION
32-INPUT MULTIPLEXER

Output terminals of several SCL4512B devices
can be connected to a single data bus. One
SCL45123 is selected by the 3-state Disable
control, and the remaining devices are disabled into

a high-impedance state. A 32-input multiplexer
utilizing four SCL4512B data selectors and a single
SCL4011B is shown.

LT INPUT

il

~ 1
i

37MPUT wLL TRLERER,
TeE T S SELECTED
BY $BITALIIESS A, -
ANDPRESENTED AT
THEOUTPUT

i

LT weuT
1

2l

—r

'l
! jo—
| o

E‘

oy =

|
i

ouTPUT

LOGIC FUNCTION GENERATORS

In zddition to the standard application of
multiplexers in data conversion techniques, these
circuits can also be used in generating logic
functions, which in many cases can reduce system
package count,

A multiplexer is 8 multiple-position single-pole
switch, One set of inputs selects the position of the
switch. The second set of inputs collects the input
data, which is transferred through the circuit to
one output By using the binary select inputs and
the data inputs, the SCL45128 can generate any of
the 65,536 different functions of four variables.

Assume the four binary inputs are A, B, C, and
D, and that Z is the desired function. Using the

INPUT VARIABLES REQUIRED FUNCTION

A 8 c =) P4

L L L L H

it L [ H L

(4 L K L H

L & " W H

L H L L L

- L H L H H

L H H L L

L H H H L

H (2 L L L
/ '/_\—’/_\

He HIGH Le ol
L= LOW Level
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select inputs as the first three variables, any
combination of A, B, and C will select a data input
(assuming the output is enabled). For each combi-
nation of A, B, and C, the required output, as 3
function of the fourth variable D, can be HIGH or
LOW or the same as D or the inverse of D.
Therefore, the truth table may be examined and
each data input of the SCL4512B is connected to
Vpp. Vss, D, or D as required. In such fashion,
the function is generated.

In the example shown, the first two outputs are
the inverse of D, so XO is connected to D. The
next two are HIGH, so X1 is connected to Vpp,
etc.

5 A
. (
Voo }
- T
c— 1A X0 X1x2 X3
g —4 B
A C




SCL45188B
SCL4520B

CMOS DUAL UP COUNTERS

FEATURES

Two Independent 4-Bit Counters

Internally Synchronous for High Speed

Dual BCD (SCL4518B) and Dual Binary
(SCL4520B) Configurations

Direct Resst :

Logic Edge-Clocked Design

Trigger from either Edge of Clock Signal

Static Operation— DC to 5SMHz @ 10Vdc

OSSO SO0

DESCRIPTION

The SCL4518B Dual BCD Counter and the
SCL45208 Dual Binary Counter are constructed
with MOS P-channel and N-channel enhancement-
mode devices in a single monolithic structure. Each
consists of two identical, independent, internally
synchronous 4-stage counters. The counter stages
are type-D flip-flops, with interchangeable Clock
and Enable lines for incrementing on either the
positive-going or negative-going transition as re-
ouired - when cascading multiple  stages. Each
counter can be cleared by applying a high level on
the Reset line. In addition, the SCL4518B will
count out of all undefined states within two clock
periods. These complementary MQOS up counters
find primary use in multi-stage synchronous or
ripple counting applications requiring low power
dissipation and/or high noise immunity.

TRUTH TABLE

CLOCK | ENABLE RESET ACTION
_ 1 0 Increment Counter
o X 0 Increment Counter
. X | 0 No Change
X | Nl 0 No Change
st 0 | 0 No Change
1 N | 0 No Change
X | X | 1 Q0thruQ3=0
X = Don't Care

TIMING DIAGRAM

{1]213)a18 617 l‘s'vc||!:2]=31!47V55|6?‘718ﬁ
e |

[ITTIRY

Al Bliga iy

®ie320Q : | | ‘ | ‘ |
]

CONNECTION DIAGRAM
(all packages)

V?o RIB O:;.B Q\ze 3118 Qpg ENg CLKpg
| |

16 15 14 13 2 11 10 9
SCL45188B SCLA45208B

1 2 3 4 5 6 1 8

| 1 1 ] I |
CLKAENA QoA Q14224 Q34 Ra Vss

Add suffix for package:

ey 16-0 n Cerdip
D 16-p:n Ceramic
E 16-0:n Epoxy.
& 16-p:n Flat

i Ol

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VDD - Vss 3t015 Vdc

Operating Temperature TA
C, D, F, H Device -55t0+125 ©C
E Device 40 t0+85 ©C

BLOCK DIAGRAM

cLock a
1 g 03
’ Qqt—o4
[
2 Qg p—os
ENABLE
‘R Qzt—o &
RESET ]
cLock
9 Qg }—o 11
i c Qq t—o0 12
ENABLE Qy—o13
R 03 14
RESET J
15 O—

SCL4518 — Dual BCD
v
SCL4520 — Dual Binary Counter




SCL4518B, SCL4520B

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

2 o - 2 1
PARAMETER | Voo | coNDITIONS _Tiow 125 C' “HIGH Uit |
| (Vee) "Min. | Max. | Min. | Typ. | Max. Min. | Max. |
{QUIESCENT DEVICE Ioo| \ i i i J
t CURRENT | [ 5 iVin=VgsorVpp ! - | 5 | - 005 ¢ 5 - 150 'wAde |
| i} 10 |Allvaid input - 10 01 10 - {300 | !
! | | 15 |combinations - J20 | - o2 {20 - 800 |

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCLA000B Series Family Spec:fiz2tions”
* Tiow = -55°Cfor C, D, F, H device.
= -40°C for E device.
TuigH = +125°C for C, D, F, H device.
=+ B85°C for E device

DYNAMIC CHARACTERISTICS (C_ = 50pF, Ta = 25°C)

T
f vV T . | | :
| PARAMETER { W39 | Min. ! Typ. | Max. | Uniu
{CLOCKED OPERATION i
PROPAGATION DELAY TIME o tom s ! ! ! J
" From Clock or Ciock Enable 5 | g2s 230 i ns |
. 10 - I 100 e I
P 15 - | = 8|
{OUTPUT TRANSITION TIME O LS4l [ T ;
S - b 130 W RS0 ns
10 - | 6 -3
35 P M— ook, |
PWe, |
5 - 120 22 i ns
10 s [} 50 T 100W
15 - {40 20 |
PWee | " !
5 - 2000 | ag, (% %
10 - %0 | 30 |
15 - oMy, 050 |
{MAXIMUNM CLOCK FREQUENCY fed | |
5 1.0 2.0 k - MH:z
i 10 2.5 kN P
! 15 30 o il -
I MAXIMUM CLOCK OR CLOCK ENABLE RISE
: & FALL TIME' Yol kel
i 5 15 - us
| 10 5 - )
. | 15 3 - -
 RESET OPERATION
[ PROPAGATION DELAY TIME thert |
| 5 - 2 250 ns
| 10 - 100 20 i
| 15 - 80 -0
{ MINIMUM RESET PULSE WIDTH PWg !
! 5 - 120 220 ' Fns |
10 - 50 e |
15 - 40 20 |
RESET REMOVAL TIME tom "
| 5 - 100 0 ns |
i 10 - 50 *20 |
i 15 - 40 20 |
! When units are cascaded, the maximum rise and fall times of the clock input should be equal to or
less than the trapsition times of the data outputs driving cata inputs, plus the propagation delay of
the output driving stage for the output capacitive loaa.
Vs, DRAIN YOLTAGE (V<)
-20 -18 -16 -4 -12 -0 -8 -6 -4 2 0 -
| v ] g vd 7@ 5 g
| e N B s <
] (.-] A / _10 g :
| /W] 2 x
B E g Ves = 15 Ve
20 : g 25 Tl
I 25 € o2 =
Voo =—15 Vde ES S5 4 Ves =10 Vée
=1 S 10 ;
— -} 1
3 & 5 e Vo =5 Vo Ta=25°C
, ; 1 1 11
=207 = 0 2 4 6 E 10 12 4 16 18 20
— Ve, DRAM VOLTAGE (Véc)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
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$CL45188, SCL 452308

LOGIC DIAGRAMS

o
o
ot

7=

L-.

F—"
ok

B P—T |

0
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D

(

T

St
u.u-—->o-"'—/

|

D>

>

ey DUAL BINARY UP COUNTER
SCL48208 - '5~o IDENTICAL AG(!
DUAL BCD UP COUNTER
9CL451SB = YWO IDENTICAL STAGES
-
APPLICATIONS INFORMATION
cLocK
e
¥ B L 6 L4 AWESA - AWRWA B 0N TN ulig | W
| ¥0o
! 2 7] 1 5] 10 LI 1 2 ?[l 9 10 |5"1,
CLOCK ENABLE RESET| | [CLOCK ENABLE RESET CLOCK ENABLE RESET) | [CLOCK EWABLE RESET
A A A 8 B 8 A A a |4 e 8 8

Qpa Q14024 Q34 Qo Q15 Q25 Q38

QOAb'IA Q2a Q34

Qps Q18 Q28 Q38

HI Iﬂ 131 4

s

?41511

SCL4518/208 J

P sL

nl 2l sl il

. SCL4s18/208 7y ]

Ripplie cascading of four counters with positive-edge triggering.

|
l
l
I
I

[.____ —— By, T O SIE-0% — )
l&-l 2 3 s 10 vsl—;;rll ; X 2 [ == o o vsl—;-
| CLOCK ENABLE RESET CLOCK ENABLE RESET ! | [crock ENaBLE RESET CLOCK ENABLE RESET
| 1" a A a 8 8 8 1 A A 2 8 8 8
| :
l Qpa Q1A Q24 Q34 Qpg Q18 928 Qas | | | 208 @18 028 @38 Qpa C1a Q24 O34
| s‘ 4L j 1 I l‘ 4 5 6 n] 1:1 13‘ u]
L scLaszos| L R
*
% SCLa40128B

Synchronous cascading of four binary counters with negative-edge trig;efiﬁg.
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SCL4543B

BCD-TO-SEVEN SEGMENT

rreliminary LATCH/DECODER /DRIVER

FEATURES

¢ Phase Input Signal Reproduced on Outputs for CONNECTION DIAGRAM
Liquid Crystal Display (all packages)

¢ Latfched Storage of Input Code

¢ Blanking Input for Display Intensity Vpp f g e d c b a
Modulation d | | | ! |

¢ Readout Blanking for lllegal Input 16 15 14 13 12 11 10 9
Combinations SCL4543B

¢ Pin Compatible with CD4056A (with Pin 7 1 2 3 4 5 6 7 8
Tied to Vgg) Ty 7 T T 1

¢ Balanced Outpuf Drive Current Specifications Lb € B D A Ph Bl Vgg

DESCRIPTION Add suffix for package:
The SCL4543B BCD-to-7 Segment Latch/ C  16-pin Cerdip

Decoder/Driver is designed for use with liquid D 16-pin Ceramic

crystal readouts and is constructed with comple- E  16-pin Epoxy

mentary MOS (CMOS) enhancement-mode devices. F  16-pin Flat

The circuit provides the functions of a 4-bit storage H Chip

latch and a 8421 BCD-to-seven segment decoder
and driver. The device has the capability to invert
the logic levels of the output combinations. The
Phase (Ph), Blanking (Bl), and Latch Disable (LD)
inputs are used to reverse the truth-table phase,
blank the display, and store a BCD code, respec-
tively. For liquid crystal readouts, a square wave is
applied to the Ph input of the circuit and the
electrically common backplane of the display. The
outputs of the circuit are connected directly to the
segments of the readout. For other types of
readouts, such as light-emitting diode (LED), in-
candescent, gas discharge, and fluorescent read-
outs, connection diagrams are given on this data
sheet.

Applications include instrument (e.g., counter,

TRUTH TABLE

INPUTS QUTPUTS

Lo

Pne

o
o
@
>
o
a

e t g |Dsolay

Biank

ow-luuuo

7
8
9
o

Blank
Biank
e

boocoloo - == ==o|- -0 =|o
oocooloo - <200 <=~ =0
coocoloo - |- == -le0-~=|o
©cooolooo~|lo~o0o|o-o-lo
©ooooloo - ~lo=~-looo«lo
ooocoloo « ~fo -~ -l--0of|o

lojo © © ofo 0 © ofo 0 0 o|lo 6 © of-
olo 0 0 ofo 0 o ofo 0 0 o|lo oo ofe
x|+ == «]- =« ~ «loooo|oooolx
|- ==« -loocoo|+= -+ -ocooofx
|- -0 o0]--00|-=-0o0|-~o0o0|x
x|- 0 - o|-0-o|l-0-ol-0-ox
jooooloo « o« <0fs-0=lo

O]+ = = w]e = v

Onpley
= sbovel

inverse of Oviout
Combinations
Above

X * Don't care

1 * Above Combinanions

* = For higuid crystal resdouts. 800!y # 3Quare wave 10 Pn
For common cathooe LED readouts, seiect Ph = O
For common snooe LED resdouts, select Ph = 1

* = Depenas upon the BCD cooe previously appied when LD » 1

292

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VDD - Vss
TA

DC Supply Voltage 31015 Vos

Operating Temperature
C, D, F, H Device
E Device

-55 t0 +125 ©C
4010 +85 ©C

DVM, etc.) display driver, computer/calculator
display driver, cockpit display driver, and various
clack, watch, and timer uses. -

BLOCK DIAGRAM

foeell algs B
!
30—8 b(—_cao 'Inn
e
20—4C :r—oi‘l ,t I‘
4 0—— D € —012 )
6 O—— Pn *—o013
70— 8 '?——015 Vpp = Pin 16
1io—=iLD gr—<c14 Vss*Pins
DISPLAY

@J /]le _7| I SEEJ 7!:‘11/1

3 4 S 6




SCL45438B (Preliminary)

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS!?

2 g 3
PARAMETER Voo | cONDITIONS | TLOW ] THIGH” | Units
(Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE ool
CURRENT 5 [Vin=VesorVop | — 5| — {005| 5| - |150 |pAde
10 | All valid input - 10 - 0.1 10 - 300
15 | combinations - 15 - 0.2 15 - 600

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.

¥ Toow = -55:c for C, D, F, H device.
= -40°C for E device.

THign =+125°C for C, D, F, H device.

=+ 85°C for E device.
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C,_ = 50pF, T, = 25°C)

VDD . ¥
PARAMETER - (v Min. Typ. Max. Units
PROPAGATION DELAY TIME toE, il
B - 550 1100 ns
10 - 210 420
15 - 160 320
OUTPUT TRANSITION TIME Rt Sl
5 — 100 200 ne
10 - 50 100
16 - 40 80
MINIMUM DATA INPUT SETUP TIME Yoo tup
5 - -40 0 ns
10 - -15 0
15 - -10 0
MINIMUM DATA INPUT HOLD TIME thola
5 - 40 80 ns
10 - 16 30 )
15 - 10 20
MINIMUM LD PULSE WIDTH PW. 5
) - 125 250 ns
10 - 50 100
15 — 40 80
Vs, DRAM VOLTABE (V<) 50 —
20 18 -16 -14 12 10 8 -6 4 2 0 _ .
: - g :2 Vos = 15 Voe
=-5Vd 5o
i Jv“ 1 o e a0 ¥ = ¥ =
= =
Ve =-10 Vée // 15 ; g %
- 20 £ g 25 Ves = 10 Ve
ya .25 S © 2
g 15 / Pl
30 A V.
B a5 3 e 10 /}‘
Voo ==15 Voc 2 .40'§ 1 2 sipa Vul"’:'“ T,=25C
j 1 TymeB T 45 2 0 2 4 6 8 10 12 14 16 18 20
4 -50 Ve, DRAIN VOLTAGE (Vic)

Typical P-Channel

Source Current Characteristics
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Typical N-Channel
Sink Current Characteristics




LOGIC DIAGRAM

SCL4543B (Preliminary)

Ypp = Pin 18
Vgg - Pin B

83

SRER

LD 1

P i
[ >
- % >
Do

o

APPLICATIONS INFORMATION

CONNECTIONS TO VARIOUS DISPLAY READOUTS

LIQUID CRYSTAL (LC) READOUT

8CL4&543B ‘ One of Seven Segments
Output / Common
£h Backplene

mm=-== ..

Square Wave

(Vss to Vpp)

LIGHT EMITTING DIODE (LED) READOUT

Commen Common 9 Voo
Csthode LED Anode LED
scLa5438 9y
Output [O—YWA— ¥->s
Ph
A - F—O—AAA—
L Ph
= Vgs §
= Voo

Note: Bipolar transntors may be added for gain (tor Vpp <10V or lout 2 10 maA).

INCANDESCENT READOUT

Appropriate
Voltsge
[ ]

;—::_

SCL45438

Output
Ph

FLUORESCENT READOUT

SCL45438B

Output
Ph

Vss

i W

Filament
Supply

_1_ Vgs or appropriste
= voltage below Vgg.

GAS DISCHARGE READOUT

SCL45438B

Output
Ph

Appropriate
Voltage
®

294
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5404 /7404 He

X
Schettky TTL +Hign-Speed TTL Low-Fower Schotthy TTL Standard TTL Low-Power TTL
. | Packege X i Package ) | Package . Packege
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T ShSe- v 2 | wo] Shseae RN =t
oA SN J [ dimT ] ShIE0L i G
A~ F bt FME=GEID | IF2 [ [IEEE RS i i
FAIRCHILD FCremoa FCEMDE D0 PLL | LR ENE ! L
N Ly | Fa | | i ! el £ _'Q | 3 '
W.OTOROA WEEH T su e 1 | wcie | : "
' - & DML ST 1] Tt iele il TNRe 0 e T
KS.C OwIe IR DN7e, S04 LT [ Jemene i e SoNTE iFe
| T | 1 i | L o4
PHILIPS N T i NS0 T Fus2er Tent G
N _ AT & e {Fd wl ' I S5a0¢ Fiial vy
pom ! ; .
SIGNZTICS L PR [y, FalaTl 1 | nteLs, 21 1 [noane R | T
= . | | | [ |
SIEMENS — . : e :
R [ [CHT [ ' i
e : P i i | i i
FUJITSU T 7 e S0t Ol WELIE <
NTAR : | | | | i P i
iTACHI Errien —= ;| TR T 7.1 | | =cieoe movste. lwiPsd ]
' . | | | Y
2ITSU3IS | | ;
W.ITSUSISH! iioL I 1 | AL S0t 7 7 W 83202 | Vel (I |
- ] T i T |
N=C z o — ¢, S0¢ N7 PEz i[0] ]
- i | | = ]
TOSHIBA de el | i |
AT | Wi i 4Pl |
Elect--ze) Crecezienstics SNEZLSO& SN74L504
aDsC . le max mo™ ral-fs Cee’ TLEraLAL freecai temierature tanfe
Saine w07 a0 % Team teea Tonstoe | BT .
= A S Fe. sl e Schemetics (each gzte)
Sea> el s N l a2y
reccmmencec coetaling Ccnc Lions
SNEZ S04 T SNT4L504 Y.
3 ow  wAx | MIN "o YAS K
4. s E LB » ¥ e 4 ~
—ax | Sax | ek )
r ] R \ 13 Iy <
T v e et~ = Y A Pl F {
o . ™ ~
electrical crearacternistics over recommended operating A— \‘ F— ovreur v
free-2ir terverature -2ange L -—(‘
i
PARAMITER TEST CONDITIONS 1 MIN TYP 3 WAX | UN!T :_% 1
i e o e TiZ R L‘_._' .
\ Lowieve i (Y »r
vy Tceemr = TRENN M,
: CRCoY kY| B3
Vow vooepe 2l ® O o4 Tar Ven
X 104 4Lr 200180000
Vi f | input Clamp diodes not on
oL bomee ol < b 5.4 L ra  melinn SO4 CIRCUIT
" tnasl fewrens ¢ AR« ‘04, LO4 CIRLUITS )
mavimen i
e Sighee e 2 O
Lometeve -0t ma
‘o

IS}
©

—_—— e
el L )
T 2 ez owsr Ty l .—f—]
|

——

S s ¢ e :
s [ A | i
z i "\V ¥ K vt Y
Y
L

SR S S Sy 0
-

nge CIRGUIT LS04 CIRCUIT

Testsier v2ives STIwn 2re numinal 2nc n ChTS

TBIt a2 o6 SIET €T UnDET TeTOR T ETOED ODETRLAD CON

exooed 1 ose 0




47

3ILN typica values et 2t

54077407 Hex Buffer "Driver with Open-Ccliector High-Voltage Output
Schettky TTL High-Speed TTL | Lew-Bzwer Scheotthy TTL Stencard TTL Low-Power TTL
T Pachage N Pacxege }D o Packege | Pacnage Device T Fackege
ice Typ evice Type —————— Device Type ——r—— b—————t Device Type =13
| evice YT M e YT e mer T Y T e v er C P Mo e TP T
FAIRCHILD - — B RIS .
; ; i 7
MOTOROLA [ i S
‘ ] ‘ W -
'NS.C ] o T T
| PHILIPS ’ :
; - 7 F
SIGNETICS ¢ ‘ =
!
SIEMENS — 1 ; N T
FUJITSU T
|
HITACHI i Py T TW N T T
| i
MITSUBISHI — i =y Y —_— RN
NEC ‘ 5
I Y T
. TOSHIBA lL T
: Eiectricsl Charatieristics SN5407, SN7407 ] i
absolule mesimu= ratings over operating free-2ir temperature renge
; Teo T SV i veens ; : i
] temnetete Tange <
Tivese vemoe giure nar .
i
i
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(e o I B AL |
KB ALY ¥ A \
{ ¢ | <3 Y NE
{ T owiever ouinut 0 ! ¥ | e
iy veee s e emi Tz B FiNE B
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5408 7408 Quadruple 2-Input Positive- AND Gate .
High-Speed TTL Low-Power Schotthy TTL Stendard TTL Low-Power TTL
Fzckege | . - Peackege X | Packege X Pacrzge X Packege
: Device Type ——————— Device Type ——————— Device Type — — Device Type ——————
CcC P MCFq . C P M CF ' yP C P MCF P C rF NMC C P MCF
7 ok : w :
! ]
= LXRet ] 3 =
= ZNACE w
N S.C. = T, T i T
PHILIPS : ﬁ
50w v ]
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SIEMENS e ! i
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| RITACHI S 3 B -
R | ¢
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— 1
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| | {
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5432 /7432

Quadruple 2-Input Positive-OR Geate

67

Schettky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. . Package . | Package - Package N | Package . | Package
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