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ABSTRACT

This report presents the design and construction of audio system for conference. All of
member devices are connected to president by single signal line. Control signal is used for
supplying the member devices . When any members ask permission to speak they send pulse
signal through single signal line.The president know from display system and permit

respectively by sending acknowledged pulse signal to member device .
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ORG  0000H
AIMP  MAIN
ORG  0003H JINTERRUPT INT_0O
AJMP INT_O
BACK: RETI
ORG 000BH JINTERRUPT TIMERO
MOV  R3,#01H
CLR TRO
RET!
ORG 0013H JINTERRUPT INT_1
CLR TR1

MOV TL1,#85H
MOV TH1 #0FFH
SETB TR1

RETI

ORG  0100H
TBL: DB 40H,79H,24H,30H,19H
DB 12H,02H,78H,00H,10H

SEGMENT:MOV A R4
MOV  B,#10D
DIV AB
ACALL OUT



Ttz v wem e

[y a——

J T e p——
W m S T W e cre

SETB P3.0
ACALL DELAY
CLR P30
MOV  61H,B
MOV  A61H
ACALL OUT
SETB  P3.1
ACALL DELAY
CLR P3.1

RET

OUT: MOVC A @A+DPTR
MOV  P2A
RET
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MAIN: SETB EA

SETB ETO

SETB EX0

SETB ITO

SETB PX0

SETB EX1

CLR PTO

MOV TMOD,#01010001B
ACALL COUNT
MOV DPTR,#0100H
MOV 63H,#0FFH
MOV 64H,#123D
MOV  R1,#0FFH
MOV R2,#00H

#
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MOV R3,#00H
MOV R4,#00H
MOV R6,#00H

KEY1: ACALL SEGMENT

MOV  P1,#11101111B
MOV  AP1

MOV  62H,A

CINE A #11101110B,KEY2
MOV R6A

ACALL SEGMENT
MOV A, P1

XRL A,R6

CINE A #O0H,KEY2
MOV R6,#00H

INC  R2

ACALL STORE

MOV A #01H

MOV  @RO,A

ACALL SEGMENT
ACALL BLANK

MOV RO,#00H

AJMP  CHECK

KEY2: ACALL SEGMENT

MOV  A,62H

CINE A#11101101B,KEY3
MOV  R6,A

ACALL SEGMENT

MOV A,P1

XRL AR6

CJINE A #00H KEY3
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MOV R6,#00H
INC R2

ACALL STORE
MOV A #04H
MOV @RO.A
ACALL SEGMENT
ACALL BLANK
MOV RO,#00H
AIMP  CHECK

KEY3: ACALL SEGMENT

MOV A 62H
CINE A#11101011B,KEY4
MOV  RB,A
ACALL SEGMENT
MOV ~ AP1
XRL  AR6
CINE A #OOH,KEY4
MOV R6,#00H
INC R2
ACALL STORE
MOV A#07TH
MOV  @RO,A
ACALL SEGMENT
ACALL BLANK
MOV RO,#00H
AJMP  CHECK

KEY4: ACALL SEGMENT

MOV  P1,#11011111B
MOV A P1

MOV  62H.A

-
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CINE  A#11011110B,KEY5
MOV  R6A
ACALL SEGMENT
MOV A P1

XRL ARG

CINE  A#00H KEY5
MOV  R6,400H
INC  R2

ACALL STORE
MOV A #02H
MOV @ROA
ACALL SEGMENT
ACALL BLANK
MOV RO#00H
AJMP  CHECK

KEYS: ACALL SEGMENT

MOV = A 62H

CJINE  A#11011101B KEY6
MOV  R6,A

ACALL SEGMENT
MOV A P1

XRL  AR6

CINE  A#O0H,KEY6
MOV  R6,#00H

INC R2

ACALL STORE
MOV A #05H

MOV  @R0O,A
ACALL SEGMENT
ACALL BLANK
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MOV RO,#00H
AJMP  CHECK

KEY6: ACALL SEGMENT

MOV  A62H
CJINE  A#11011011B KEY7
MOV R6A

ACALL SEGMENT

MOV A P1

XRL ARG

CINE  A#OOH,KEY7

MOV  R6.#00H

INC R2

ACALL STORE

MOV A #08H

MOV ~ @ROA

ACALL SEGMENT

ACALL BLANK

MOV RO,#00H

AIMP  CHECK

KEY7: ACALL SEGMENT

MOV A 62H

CINE  A#11010111B,KEY8
MOV  R6,A

ACALL SEGMENT
MOV A P1

XRL  AR6

CINE A #OOH,KEYS
MOV R6,#00H

INC R2

ACALL STORE
MOV A #00H
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MOV  @RO,A
ACALL SEGMENT

~ ACALL BLANK

MOV RO,#00H
AJMP  CHECK

JUMP: AUMP  KEY1

KEY8: ACALL SEGMENT

MOV P1#10111111B
MOV A,P1

MOV 62H,A

CJNE A#10111110B,KEY9
MOV R6A

ACALL SEGMENT
MOV A,P1

XRL AR6

CJINE A #00H,KEYQ
MOV ' R6,#00H

INC  R2

ACALL STORE

MOV A #03H

MOV @RO,A

ACALL SEGMENT
ACALL BLANK

MOV RO,#00H

AJMP  CHECK

KEYS: ACALL SEGMENT

MOV A,62H
CINE  A#10111101B,KEY10
MOV  R6,A
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ACALL SEGMENT

MOV A P1

XRL ARG

CJINE A #OO0H,KEY10

MOV  R6,#00H

INC R2

ACALL STORE

MOV A #06H

MOV  @ROA

ACALL SEGMENT

ACALL BLANK

MOV  RO,#00H

AJMP  CHECK
KEY10: ACALL SEGMENT

MOV = A62H

CINE A #10111011B,JUMP

MOV RB,A
ACALL SEGMENT
MOV ~ AP1

XRL ARG

CJINE A #00H,AGAIN
MOV R6,#00H
INC R2

ACALL STORE
MOV A #09H
MOV @RO,A
ACALL SEGMENT
ACALL BLANK
MOV RO,#00H
AJMP  CHECK
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STORE: CJNE R2,#01H,STORE1

MOV  RO,#031H

AJMP  RETURN

STORE1: MOV RO,#32H

RETURN: RET

CHECK: CJNE R2#01HAGAIN

AIJMP  KEY1

AGAIN: CLR A
MOV  A31H

SWAP A

ORL

MOV
MOV
MOV
MOV

A,32H

PO.A
31H,#00H
32H #00H
R2,#00H

" AIMP  MAIN

.**’*******************************D ETECT PU LS E***************************

INT_O: MOV~ ATL1
XCH  A63H

SUBB A,63H

INC
INC

A
A

XCH A64H
SUBB A,64H

ACALL TEST

MOV R4A

CONT: MOV  63H,#0FFH

MOV  64H,#123D
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\

AJMP BACK

TEST: CINE A#100D,TEST1
AJMP  SUB
TEST1: JNC SUB
AJMP  BACK?Z2
SuUB: SuBB A#100D
BACK2: RET

.******************************COU NT PU LSE*******'k********************i**

‘COUNT: MOV  TL1,#84H
MOV  TH1 #0FFH
SETB TR1
RET

vhkkkkdkkkdkkkkdkdkkkk ki hkhkhkhhkkr D E LAY****************************i****** *
'

DELAY: MOV  TLO#48H
MOV THO,#0FFH
SETB TRO

LOOP: CJNE R3#01,LOOP
MOV R3,#00H
RET

.******************************BLAN K**************************'k****'k******
H

BLANK: MOV  P1,#11101111B
MOV  AP1
ANL  A#OFH
CJINE A #0FH,BLANK
MOV  P1,#11011111B
MOV  AP1
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ANL  A#OFH

CJINE A #OFH,BLANK
MOV  P1,#10111111B
MOV  AP1

ANL  A#OFH

CJINE A #OFH,BLANK
RET

END
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LM386 Low Voltage Audio Power Amplifier

General Description

The LM386 is a power amplifier designed for use in low
voltage consumer applications. The gain is internally set to
20 to keep external part count low, but the addition of an
external resistor and capacitor between pins 1 and a will
increase the gain to any value up to 200. -

The inputs are ground referenced while the output is auto-
matically biased to one half the supply voltage. The quies-
cent power drain is only 24 milliwatts when operating from a
6 volt supply, making the LM386 ideal for battery operation.

Features

m Battery operation

® Minimum external parts

m Wide supply voltage range
8 Low quiescent current drain

4V-12V or 5v-18V
4 mA

® Voitage gains from 20 to 200

® Ground referenced input

m Self-centering output quiescent voltage
= Low distortion

® Eight pin dual-in-line package

Applications

B AM-FM radio amplifiers

& Portable tape player amplifiers
= Intercoms

u TV sound systems

N Line drivers

8 Ultrasonic drivers

® Small servo drivers

B Power converters

Equivalent Schematic and Connection Diagrams

Duai-in-Line and Small Qutline

Packages
::m W/ ]
; 1 GAIN —v—y powws GAIN
QYPASS LA T x
4§ o-jE 21 IR AN
Qi cam cAn HINPUT ol = BYPASS
L 1 -
\} Svag et CH
158 135
4 5
- inPuT 5 P—(’) - INPUT { "N [~ Vour
, TUH/6976-2
b ™ Top View
L3 pd
Order Number LM386M-1,
1\1 LM386N-1, LM386N-3 or LM386N-4
& &0 %0 See NS Package Number
T ea76-1 MOSA or NOSE

Typical Applications

Amplifier with Gain = 20
Minimum Parts

Amplifier with Gain = 200

Vv 10¢

98EN



LM386

resistance of 80"C/W junction to ambient for the dual-in-iine package and 2) a thermal resistance of 170°C/W for the sm;ll outline p;ckaga.

Application Hints

GAIN CONTROL

To make the LM386 a more versatile amplifier, two pins (1
and 8) are provided for gain control. With pins 1 and 8 open
the 1.35 k1 resistor sets the gain at 20 (26 dB). If a capaci-
tor is put from pin 1 to 8, bypassing the 1.35 kQ2 resistor, the
gain will go up to 200 (46 dB). !f a resistor is placed in series
with the capacitor, the gain can be set to any value from 20
to 200. Gain control can also be done by capacitively cou-
pling a resistor (or FET) from pin 1 to ground.

Additional external components can be placed in parallet
with the internal feedback resistors to tailor the gain and
frequency response for individual applications. For example,
we can compensate poor speaker bass response by fre-
quency shaping the feedback path. This is done with a se-
ries RC frompin 1 to0 5 (paralleling the internal 15 k0 resis-
tor). For 6 dB effective bass boost: R = 15 kN, the lowest
value for good stable Operation is R = 10 kQ if pin 8 is
open. [If pins 1 and 8 are bypassed then R as low as 2kn
can be used. This restriction is because the amplifier is only
compensated for closed-lopp gains greater than 9.

Absolute Maximum Ratings 4
If Military/Aerospace specified devices are required, Soldering Information %
please contact the National Semiconductor Sales DualIn-Line Package ]
Office/Distributors for availability and specitications. Soldering (10 sec) +260°C
Supply Voltage (LM386N-1, -3, LM386M-1) 15V S"\}a" OU;';‘HG P(a:(';age) 15
: apor Phase (60 sec, +215°
Supply Voltage (L'MSBSN-4)1 asen 1 225ivv Infrared (15 sec) +220°C
Package Dissipation (Note )fLMaggM)) 0.73W See AN-450 “Surface Mounting Methods and Their Effect
: ) on Product Reliability” for other methods of soldering sur-
Input Voltage 0.4V face mount devices.
Storage Temperature —65°Cto +150°C Therma! Resistance
Operating Temperature 0°Cto +70°C 8,c (DIP) 37°C/wW
Junction Temperature +150°C 6,4 (DIP) 107°C/W _
0,c (SO Package) 35°C/wW
9,4 (SO Package) 172°C/W
Electrical Characteristics 71, = 25:¢
Parameter Conditions Min Typ Max Units
Operating Supply Voltage (Vs) 3
LM386N-1, -3, LM386M-1 4 12 \
LM386N-4 5 18 \
Quiescent Current (Iq) Vs =6V,Vy=0 4 8 mA
Output Power (Poyr) P
LM386N-1, LM386M-1 Vs = 6V,RL = 80, THD = 10% 250 325 mw
LM386N-3 Vs = 9V, Ry = 8Q, THD = 10% 500 700 mw
LM386N-4 Vs = 16V, Ry = 320, THD = 10% 700 1000 mw
Voltage Gain (Ay) Vs =6V, f= 1kHz 26 dB
10°uF fromPin1to 8 « 46 dB
Bandwidth (BW) Vs = 6V, Pins 1 and 8 Open 300 kHz
Total Harmonic Distortion (THD) | Vg = 6V, R = 80, Poyr = 125 m ~dll e
w o e | = 1kHz Pins 1and 8 Open : il N
Power Supply Rejection Ratio (PSRR) Vg =6V, f=1 kHz, Cgypags = 10 uF 50 d8
Pins 1 and 8 Open, Referred to Output
Input Resistance (Ryy) 50 kQ
Input Bias Current (Igas) Vs = 6V, Pins 2 and 3 Open 250 nA
Note 1: For in ambi abovnzs‘c.modevlconmboderatedbasodonaisa'c i juncti and 1) & ttw

INPUT BIASING

The schematic shows that both inputs are biased to ground
with a 50 k2 resistor. The base current of the input transis-

.. tors is about 250 nA, so the inputs are at about 12.5 mv
" when left open. If the dc source resistance driving the

LM386 is higher than 250 kQ it will contribute very little
additional offset (about 2.5 mV at the input, 50 mV at the
output). If the dc source resistance is less than 10 k2, then.
shorting the unused input to ground will keep the offset low
(about 2.5 mV at the input, 50 mV at the output). For dc
source resistances between these values we can eliminate
excess offset by putting a resistor from the unused input to
ground, equal in value to the dc source resistance. Of
cqurse all offset problems are eliminated if the input is ca-
pacitively coupled.

When using the LM386 with higher gains (bypassing the
1.35 kQ resistor between pins 1 and 8) it is necessary to
bypass the unused input, preventing degradation of gain
and possible instabilities. This is done with a 0.1 uF capaci-

-tor or a short to ground depending on the dc source resist-

:ance on the driven input,




Typical Performance Characteristics
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SEMICONDUCTOR TECHNICAL DATA
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Dual 4-Stage Binary - | | . L

Ripple Counter with

+ 2 and + 5 Sections
High—-Performance Silicon—Gate CMOS

The MC54/74HC390 is identical in pinout to the LS390. The device inputs
are compatible with standard CMOS outputs; with pullup resistors, they are
compatible with LSTTL outputs.

This device consists of two independent 4—bn counters, each composed
of a divide-by-two and a divide-by-five section. The divide-by-two and
divide-by—five counters have separate clock inputs, and can be cascaded to
implement various combinations of + 2 and/or + 5 up to a + 100 counter.

Flip—flops internal to the counters are triggered by high—to~low transitions
of the clock input. A separate, asynchronous reset is provided for each 4-bit
counter. State changes of the Q outputs do not occur simultaneously
because of internal ripple delays. Therefore, decoded output signals are
subject to decoding spikes and should not be used as clocks or strobes
axcept when gated with the Clock of the HC390.

* Output Drive Capability: 10 LSTTL Loads

» Outputs Directly Interface to CMOS, NMOS, and TTL

Operating Voltage Range: 2to 6 V

Low Input Current: 1 pA

High Noise Immunity Characteristic of CMOS Devices

In Compliance with the Requirements Defined by JEDEC Standard
No 7A

«. Chip Complexity: 244 FETs or 61 Equivalent Gates

LOGIC DIAGRAM
1,15 +2 313 4
CLOCKA ——==———> COUNTER A
511 QB
4,12 .5 6.10
CLOCKB ———1-> counter| 7.9 °C
Qo
Reser —24
PIN16= Vo
PINS = GND

10/35

_MC34/74HC390°

[ ———— Y

x
J SUFFIX
CERAMIC PACKAGE
CASE 620-10°

N SUFFIX
PLASTIC PACKAGE
CASE 648-08

D SUFFIX

16 & SOIC PACKAGE

1 CASE 751B-05

ORDERING INFORMATION

MCS4HCXXXJ Ceramic
MC74HCXXXN Plastic
MC74HCXXXD SoIC
PIN ASSIGNMENT
CLOCKA [ 10 = 16fIVee
RESETa[] 2 15 [] CLOCK Ay
Oaell 3 14 [ RESETb
cLockB, [ ¢ 13 1 Qap
Qga ] 5 12 [] CLOCK By
Qcal 6 11 []Cgp
Qpall 7 10 1 Qcy
GNO{] 8 9] Qpp
FUNCTION TABLE
Clock
A B Reset Action
X X H Reset
+2and+5
D 4 L Increment
+2 :
X\ L Increment 5
+5 .

© Motorola, Inc. 1995

3412

REV 6

@ MOTOROL




i’ MAXIMUM RATINGS*
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MC54/74HC390

Symbol uvald hioe Parameter Value Unit This device contains! protection .
Ve | DC Supply Voltage (Referenced to GND), -05t0+7.0 v circultry to guard aglinst damage :
e to high $.or electric
Vin | DC Input Voltage (Referénced to GND) “150Vcc+15| V g"fm r;"gowi'f:f "m’ i
Vout | DC Output Voltage (Referenced to GND}) -05toVeo +0.5 be taken to avoid applications of any
~ voltage higher than maximum rated
{in | OC Input Current, per Pin +20 mA voltages to this high-impedance cir-
Tout DC Output Cument, per Pin T +25 mA * cuit. For proper operation, Vin ‘dnd
- Vout should be cénstrained to the
Icc | OC Supply Current, Vg and GND Pins +50 mA range GND < (Vin or Vou) S VCG-
Pp Power Dissipation in Still Air, Plastic or Ceramic DIPt } ., 750 mw Unused inputs must always be
SOIC Packaget 500 tied to an appropriate logic voitage
n = " level (e.g., either GND or Vo).
Tstg Storage Temperature 65 to + 150 c Unused outputs must be left open.
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic or SOIC DIP) 260
{Ceramic DIP) 300
* Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — Plastic DIP: - 10 mW/°C from 65° to 125°C
Ceramic DIP: — 10 mW/°C from 100° to 125°C
SOIC Package: - 7 mW/°C from 65° to 125°C
For high frequency or heavy load considerations, see Chapter 2.
RECOMMENDED OPERATING CONDITIONS
Symbo! Parameter Min | Max | Unit
vee DC Supply Voltage (Referenced to GND) 20 6.0 v
Vin. Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vec | V fi
TA Operating Temperature, All Package Types -55 |+125| °C
totf |Input Rise and Fall Time veg=20V| 0 | 1000 | ns
(Figure 1) Vec=45V]| O 500
Vee=60V | 0 | 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vee ~55to
Symbol Parameter Test Conditions v 25°C < 85°C | = 125°C | Unit
Vi Minimum High-Level Input Vout=0.1VorVgec~0.1V 2.0 1.5 1.5 1.5 v
Voltage llouth £ 20 nA 4.5 3.15 3.15 3.15
6.0 4.2 4.2 42
ViL Maximum Low-Level Input Vout=0.1VorvVec-0.1V 20 0.3 0.3 0.3 \
Voltage liggtl s 20uA 4.5 0.9 0.9 0.9
6.0 1.2 1.2 1.2
VoH Minimum High-Level Output Vin=ViH or Vi, 2.0 1.9 1.9 1.9 \
Voltage lout! = 20 pA 45 4.4 4.4 4.4
6.0 5.9 5.9 59
Vin=ViHorVIL lloutt < 40mA | 45 3.98 3.84 3.70
floutt s 52mA | 6.0 5.43 5.34 5.20
VoL Maximum Low-Level Output Vin=ViHorViL 2.0 0.1 0.1 0.1 v
Voltage lloutl S 20 A 45 01 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHorViL Houtl S 40mA | 45 0.26 0.33 0.40
lloytf < 52 mMA 6.0 0.26 0.33 0.40
lin Maximum Input Leakage Current | Vin = Vcc or GND 6.0 +0.1 1.0 +1.0 pA
Icc Maximum Quiescent Supply Vin = VoG or GND 6.0 8 80 160 uA
Current (per Package) lout=0 A
NOTE: Information on typical parametric values can be found in Chapter 2.
3-413 MOTOROLA
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O L T -

AC ELECTRICAL CHARACTERISTICS (Cy = 50 pF, Inputtf = {{ = 6 ns) LI AR PRE L | A
- : .Guaranteed Limit -
o
v Vee | -55t0 |- I BRI
nbol’ V .| T25cT | s785°C 7| (57 125°C
frmax | Maximum Clock Frequency (50% Duty Q;de) 207 | 54 44 | 36" H -
L (Flgure.ﬂ and 3) e 4.5 27 - 22 — 18 - |- ---HF
ol : 6.0 32 26 21 . R
- % . bl EEISE— %i—
tPLH. Maximum Propagation Delay, Clock A to QA . 2.0 120 150 180 .ns I ‘:
tpHL . | (Figures1and 3) - : 45 24 | -3 [, 36 R
B - - 6.0 20" - 26 31 RS I
tpLH. | Maximum Propagation Delay, Clock A to QC 2.0 290 355 435 ns |
tPHL (QA connected to Clock B) 45 58 73 87 -
(Figures 1 and 3) 6.0 49 62 74 -
tPLH. Maximum Propagation Delay, Clock B to QB 20 130 165 195 ns d
tPHL (Figures 1 and 3) 4.5 26 33 39 4
6.0 22 28 33 1
-
tPLH: Maximum Propagation Delay, Clock B to QC 2.0 185 230 280 ns
tPHL (Figures 1 and 3) 4.5 37 46 56
6.0 31 39 48
tPLH. Maximum Propagation Delay, Clock B to QD 20 130 165 195 ns
tPHL (Figures 1 and 3) 4.5 26 33 39
6.0 22 28 a3
tPHL Maximum Propagation Delay, Reset to any Q 2.0 165 205 250 ns
(Figures 2 and 3) 45 33 41 50
6.0 28 35 43
tTLH- Maximum Output Transition Time, Any Output 20 75 95 110 . ns
tTHL {Figures 1 and 3) 45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance = 10 10 10 pF
NOTES: .

1. For propagation delays with loads other than 50 pF, see Chapter 2.
2. Information on typical parametric values can be found in Chapter 2.

CPD

Power Dissipation Capacitance (Per Counter)”

Typical @ 25°C, Ve =50V

35 pF

+Used to determine the no-load dynamic power consumption: Pp = Cpp V(i 2{ + lce Vee. For load considerations, see Chapter 2.
PD VCC CC VCC

TIMING REQUIREMENTS (Input t; = ; = 6 ns)

Guaranteed Limit
Vee ~55to
Symbol Parameter v 25°C < 85°C | < 125°C | Unit
trec Minimum Recovery Time, Reset inactive to Clock A or Clock B 2.0 50 65 75 ns
(Figure 2) 45 10 13 15
6.0 9 i1 13
tw Minimum Puise Width, Clock A, Clock B 2.0 80 100 120 ns
(Figure 1) 4.5 16 20 24
6.0 14 17 20
tw Minimum Pulse Width, Reset 20 125 155 190 ns
(Figure 2) 4.5 25 31 38
6.0 21 26 32
i, 4 Maximum Input Rise and Fall Times 20 1000 1000 1000 ns
(Figure 1) 4.5 500 500 500
6.0 400 400 400
NOTE: Information on typical parametric values can be found in Chapter 2.
MOTOROLA 3414 High—Speed CMOS Logic Data. .

DL129 —Rev 6



“PIN DESCRIPTIONS R

INPUTS -
Clock A (Pins 1, 15) and Clock B (Pms 8,18) oty

Clock A is the clock input to the + 2 oounter Clock Bisthe =~
clock input to the + 5 counter. The internal flip-tlops are .-~
toggled by high—to—ow transitions of the clock input.

QA (Plns 3,13)

‘e -Qp, Oc. Qp (Pins 5, 6,7, 9,10, 11)

1 BT 'lx-q 5

Output of the + 2 counter.

MC54/74HC390

EHVIRET 1%'!-*

CONTROL INPUTS Lo o Outputs of the + 5 counter. QD is the most significant bit.
Reset (Pins 2, 14) T _ Qplsthe feast significant bit when the counter is connected
Asynchronous reset. A high at the Reset input prevents for BCD output as in Figure 4. Qg is the least significant bit
counting, resets the intemal flip-flops, and forces QA through ™~ "when the counter is operating in the bi-quinary mode as in
Qp low. . Figure 5.
SWITCHING WAVEFORMS

—— VCC w —™
CLOCK - — Vee
GND RESET
\——— GND
_,I 1fimax PH
1PLH tPHL-—I Q 50%
il L/
Q o o™
- Voo
nH THL CLOCK 50%
GND
Figure 1 Figure 2
TEST CIRCUIT
TEST POINT
OUTPUT
DEVICE
UNDER
TEST I G
* Includes all probe and jig capacitance
Figure 3.
High-Speed CMOS Logic Data 3-415 MOTOROLA

DL129 —Rev6




MC54/74HC390

- EXPANDED LOGIC DIAGRAM
CLOCKA —:85 = 4. Qf— .
‘ctocks A2 — ¢ Qp— 1 1
—~p _ ab 51 o % ‘
R .
i il
‘d>¢ Q
—40 o Qp :{>5‘10 Qc

Al
o

RESET "’—‘-‘-Do— -
- by

TIMING DIAGRAM
(Qa Connected to Clock B)

Lo lololabulsloladlalalolabalalalslel
CLOCKA

reseT [ |

e?

MOTOROLA 3416 High-Speed CMOS Logic Data. 3¢
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LA78S40

.

J‘&
B

Universal Switching J ~
Regulator Subsystem =
_ UNIVERSAL
"The pA78S40 is a switching regulator subsystem, consisting of a
temperature compensated voltage reference, controlled-duty cycle . SWITCHING REGULATOR
oscillator with an active current fimit circuit, comparator, high~current and SUBSYSTEM
high-voltage output switch, capable of 1.5 A and 40 V, pinned-out power
diode and an uncommitted operational amplifier, which can be powered up or SEMICONDUCTOR
down independent of the IC supply.-The switching output can drive extermnal TECHNICAL DATA
NPN or PNP transistors when voltages greater the 40 V, or currents in .
excess of 1.5 A, are required. Some of the features are wide—supply voltage
range, low standby current, high efficiency and low drift. The tA78S40 is
available in commercial (0° to + 70°C), and automotive (—40° to + 85°C)
temperature ranges.
Some of the applications include use in step—up, step-down, and
inverting regulators, with extremely good results obtained in battery—
operated systems. g
¢ Qutput Adjustable from 1.25 Vto 40 V 10
® Peak Output Current of 1.5 A Without External Transistor 1
® ‘80 dB Line and Load Regulation
® Operation from 2.5 V o 40 V Supply
. . P SUFFIX,
¢ Low Standby Current Drain L PLASTIC PACKAGE
¢ High Gain, High Output Cumrent, Uncommitted Op Amp CASE 648
PIN CONNECTIONS
Diode Cathode [ 1] ESwifdlConedor
Simplified Block Diagram
Diode Ancde [ 2 | 15 Driver Cotector
Noninv. v, Timing lok Driver  Swilch Switch EminerE E Ipk Sense
Input Input Gnd  Capacior Voo~ Sense  Coflector  Collecior
[s1 [o] [w] [w] [w] [w] [w] [w] oarooma[4] [V
Vg Op Amp |: 1_7, Timing Capacitor
— af t 1] Growd
Cormaara
jD_ tv. Input E [10] i bt
S Q Comparator
Reference |: E Nonin. Input
(Top View)
~————dR
-170
Reference :Ao"?p o1
. ORDERING INFORMATION
L2] L_l tsl [s]. [« L_I lil L] Tomperature
Ref Nonitv Voo . Outpt  Swich  Diode  Diode Device Range Package
Output "‘P“‘ Input - Op Amp Emiter - Anode —Cathods —| 1) A78540PC | T4 =0°t0470°C Plastic
e e e i e e, (BottomMiew) . |* 1pA78S40PV | Ta =-40° ko +85°C | .- Plastic

3-796
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MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage Vee 40 v
Op Amp Power Supply Voltage Ve (Op Amp) 40 v
Common Mode Input Range VicR -0.3to Voo v
(Comparator and Op Amp)
Differential Input Voltage (Note 2) Vio +30 A
Output Short Circuit Duration (Op Amp) Continuous -
Reference Output Current ’ T Iref ) ) 10 mA ) ) . )
ELY
Voltage from Switch Collectors to Gnd 40 \'
Voltage from Switch Emitters to Gnd 40 v
Voltage from Switch Coliectors to Emitter 40 v
Voltage from Power Diode to Gnd . 40 v
Reverse-Power Diode Voltage VDR 40 \'
Current through Power Switch ¢ lsw 1.5 . A
Current through Power Diode Io 15 A
Power Dissipation and Thermal Characteristics:
Plastic Package (T = + 25°C) Pp 1500 - mW
Derate above + 25°C (Note 1) 1/Rgya 14 mwWrC
Storage Temperature Range Tstg -85 to + 160 °C
Operating Temperature Range TA °C
PA78S40V —4010 +85
HA78S40C 0to +70
NOTES: 1. Tjpy =" —40° for pA78S40PV K Tﬁlgh = 4857 for JA78S40PV.
= 0°for pA78S40PC = +70° for pA78S40PC
zForsupplyvonagesusmansthmaxiqumdiﬂemﬁalhpmvohge(Eanip. -~ -
and Op Amp) is equal to the supply voliage.
ELECTRICAL CHARACTERISTICS (Vec = Voo (Op Amp) 5.0V, TA = Tiow 10 Thigh, unless otherwise noted.)
Characteristic ' [ symbol TN [ unie |
GENERAL
Supply Voitage Vee 2.5 - 40 v
Supply Current (Op Amp V. disconnected) ©lec mA
(Vcc=50V) 3 - 1.8 3.5
(Vco=40V) J - 23 5.0
Supply Current (Op Amp Vi, connected) lcc mA
(Vcc=5.0V) - - 4.0
(Vcc=40V) e - 55
REFERENCE
Relerence Voltage : ’ : Vref 1.180 1.245 1.310 Vy-
(irat = 1.0 ma) : ~ N
Reference Voltage Line Regulation Regjine - 0.04 0.2 mvv
3.0V VCC 40V, Ir = 1.0 MA, Tp = 25°C)
Reference Voltage Load Regulation Regload - 02 0.5 mV/imA
(1.0 MA S lef S 10 mA, T = 25°C) _ A
3-797:
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Figure 7. Inverting Converter

Via o —A-
15V _L* Rse
100 030
T
) L oL 1600
= F
. [ 9 I Fo_l 1 12 13 F 4—1 i
vee &S
|
Cr lok
=B S n
Sz TR
* % 170
125V ?
Reference ’A?gp D1
Rt
4 g 1 T 1 e L O Y
RZ -
|
| . Design Formula Table
- Calculation Step-Down Step-Up inverting
top Vout + VF Vout—VF Vin(min) Vout + VE
tott Vin(min) = Vsat = Vout Vin{min) Vsat Vin(min) = Vsat
(ton + toff) max A =l A
. fmin fmin fmin
CcT 4x10515, 4x105t5, 4x1051t9,
[ ; - >
ph(switch) Aoy 2lout(max) (tonto«to") 2 lou(me) <t°n':ﬂt°ﬁ>
Rsc 0.33 0.33 .. 033
- . Ipk(switch) Ipk(switch) Ipk(switch)
. L(min) (Vin(min) = Vsat— Vout) on (max) < Vin(min) = Vsat > ton(max) (Vln(min) = Vsat ) ton(max)
) o Ipk(switch) ) Ipk(switch) Ipk(switch),
Co Ipk(switch) (fon + 'oﬂ) ~ Joutlon « loutton ’
8 Vripple(pp) Veipple Vripple

Vsat = Saturation voltage of the output switch. Vi = Forward voltage drop of the ringback rectifler.

The following power supply characteristics must be chosen:
Vi = Nominal input voltage. If this voltage is not constant, then use Vin(max) for step~down and Vin{min) for step-up and lnverting convenor

Vout — Desired output vohage: Vo = 1.25 (1 + ._2.) for step—down and step-up: Vo,

oyt — Desired output current,

= 125 82 forinverting.
Ry

tmin — Minimum desired output switching tmquoney at the selemd values for Vi and lo.

vﬂPP"(PP)

" Desired poak-to-peak cutput

See Application Note AN920 for further information

tput ripple the d value will need to be increased due to the capacitor’s equivalent series
taslstancaandboardlayom.mr!pplovonagoshouldbokeptbalawvaluoskmiﬁldimcﬂyeﬁedhfnnmdbadmguhm
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