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+24-VOLT POWER SUPPLY ASSEMBLY A23
WARNING

115 Vacor 230 Vacis applied to the A23 assembly
whenever the exciter acinputline cord is
connected to an ac source, regardless of the exciter
ON/OFF power switch setting.

Do not attempt to remove this assembly or replace
its inputline fuse until the exciter ac powerline
cord is disconnected. Setting the ON/OFF power
switch to OFF is insufficient to prevent a shock
hazard.

Be certain that the protective cover over J1's
mating connector is properly installed, since
115/230 Vacis present on that connector.

See paragraph 1 for 115/230 Vac selection and/or
fuse replacement instructions.

1. GENERAL DESCRIPTION

Power Supply Assembly A23 provides +24 Vdc at up to 300 mA to power the Frequency Standard Assembly
A21. Figure 1 shows the position of Power Supply Assembly A23 in the chassis.

Acinput to this assembly comes directly from the exciter acinput connector that is part of Power Supply
Assembly A15 line filter FL1. The power is tapped off before the exciter main fuse and power ON/OFF switch.
Ac voltage is present at the assembly’s input at all times when the exciter i3 plugged in. Frequency Standard
Assembly A21 will always receive + 24 Vdc power, and remain constantly on, even when the exciter ON/OFF
power switch is OFF. Frequency standard warm up and setting times are eliminated.

. Switch S1 allows selection of 115 Vac or 230 Vac. Anin-line fuse located in main Power Supply Assembly A15
must be changed when operating at 115 Vac, 230 Vac, or when replacing a blown fuse.

To select 115 Vac, 230 Vac, and/or replace fuse, follow the procedure listed below:
a. Disconnect exciter ac line cord.

b. Select desired ac line voltage to A23 Assembly with A23 switch S1 (115 Vac or 230 Vac), if not
already selected.

C. Remove top cover of main Power Supply Assembiy A15.

d. Locate the A15 assembly in line fuseholder W4F1, |

e. Replace fuse as follows:
1. For 115Vac operation, use 1/4 ampere, 125 Vac slow-blow fuse.
2. For 230 Vac operation, use 1/8 ampere, 250 Vac slow-biow fuse.



RF-1310 % HARRIS

A23 +24-VPOWER SUPPLY ASSEMBLY RF COMMUNICATIONS
st
AC UINE
SELECT
SWITCH
@ g.’ D2\ POWER SUPPLY
1 10121-5800

1310-028

Figure 1. Power Supply Assembly A23 Location

f. Replace the A15 assembly cover and hardware.

g. Select desired ac line voltage to main Power Supply Assembly A15 (same value as step b), if not
already selected. Thisis accomplished via respositioning the pc card and using the correct fuse in
A15 assembly line filter FL1. Refer to subsection A15 of this manual.

h. Reconnect exciter ac line cord. Ac power will now be applied to the A23 assembly, regardless of
the exciter ON/OFF switch position. Power for the rest of the exciter will be applied when the
ON/OFF switch is set to ON.

2. INTERFACE CONNECTIONS

Table 1 details the various input/output connections and other relevant data.
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Table 1. Power Supply Assembly A23 Interface interconnections

Connector Function Characteristics

Ac Hot 115 Vacor 220 Vac
Ground
Ac Neutral

Index Key Not used
Dc Power + 24 Vdc at 300 mA maximum

3.CIRCUIT DESCRIPTIONS

Acline voltage from J1is supplied to ac line select switch St prior to application to the primary of transformer.
The voltage across the T1 secondary is 28 V,ms under nominal line voltage. The ac signal is rectified by CR1
through CR4 to produce approximately 34 Vdc across filter capacitor C1. Voltage regulator VR1 regulates the
output voltage to + 24 Vdc, over a wide range of ac line input voltages.

Note that generally, the full 300 mA capability is required only until the Frequency Standard Assembly has
warmed up and stabilized. After that, current draw typically falls to about one-third of its warmup value of
approximately 100 mA.

4. MAINTENANCE

4.1 General Information

In order to remove the A23 assembly for servicing:

a. Disconnect the exciter ac line cord.
b. Disconnect the J1 mating connector.
C. Remove the assembly’s four mounting screws and heatsink block screw.

See paragraph 1, General Description, for replacement of fuses and/or 115/230 Vac line input selection.
WARNING
The heatsink block under VR1 should be secured to
the chassis (or similar heatsink) whenever power is

appiied to the A23 assembly.

4.2 Output Voltage Test
a. Disconnect exciter ac line cord, and disconnect Reference Generator Assembly A12 connector J8.

b. Connect an 80-ohm, 7.5 watt (minimum) load to J1-5. At 24 Vdc output, the supply will then
deliver 300 mA.
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Canfigure FL1, A23 assembly, and fuses for 115 Vac as described in paragraph 1. Plug exciterinto

115 Vac source.

With ac power applied, A23 assembly output should be 24 Vdc.

Configure FL1, A23 assembly, and fuses for 230 Vac as described in paragraph 1. Plug exciterinto

230 Vac source.

With ac power applied, the output should be 24 Vdc.

Disconnect line cord, reconfigure FL1, A23 assembly, and fuses to desired operational input ac

level.
Reconnect A12 J8 connector.

Test is now complete.

5. PARTS LIST, COMPONENT LOCATIONS, AND SCHEMATIC DIAGRAM

All replaceable components of Power Supply Assembly A23 are hsted in table 2. Componentlocations are

shown in figure 2. The schematicis shown in figure 3.

Table 2. Power Supply Assembly A23 Parts List

Ref. Desig. Part Number

Description

10121-5800
10121-5804
X-0814
M10-0006-000
C17-0063-521
M39014/02-1310
M39014/02-1310
C€26-0050-159
1N4007

1N4007

1N4007

1N4007
146-0032-005
RN55D4421F
RN5502430F
R65-0003-472
S10-0011-111
T40-0003-001
IC-0358

+ 24 VOLT POWER SUPPLY
SHIELD, POWER SUPPLY
INSULATOR, TRANSISTOR
WSHR SHLDR NYLON .12X.06L
CAP 520UF 63V ELEC

CAP .1UF 10% 100V CER-R
CAP 1UF 10% 100V CER-R
CAP 1.5UF 20% 50V TANT
DIODE 1A 1000V RECT GP
DIODE 1A 1000V RECT GP
DIODE 1A 1000V RECT GP
DIODE 1A 1000V RECT GP
HEADER, 5 PIN DISCRETE
RES,4420 1% 1/8W MET FLM
RES,243.0 1% 1/8W MET FLM
RES,4.7K 5% 1/4W CAR FILM
SW SP ON-NONE-ON TOG PCMT
TRANSFORMER

ICVR317 ADJV 1.5A
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Figure 2. Power Supply Assembly A23 Component Location Diagram (10121-5800)
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APPENDIX
DATA SHEETS
Data sheets are listed in alphanumeric order in table A-1.

Table A-1. Data Sheets

Type Description Page
AD7523 8-Bit Monolithic Multiplying D/A Converters A-4
ADC0801- 8-Bit Microprocessor Compatible A/D Converters A-5
ADC0804
ADCO0809 8-Bit pP Compatible A/D Converters with 8-Channel Multiplexer A-b
ADCO0817 uP Compatible A/D Converters with 16-Channel Multiplexer A-7
CA3083 General Purpose High-Current NPN Transistor Array A-8
CD40028 Types COS/MOS NOR Gates A-9
CD40138 Types COS/MOS Dual "D” Type Flip Flop A-10
CcD40218 Type COS/MOS 8-Stage Shift Registers e A-10
CD4023B Types COS/MOS NAND Gates Triple 3 Input A-11
CD4028A Types COS/MOS BCD-to-Decimal Decoder A-11
CD40498 Type Inverting COS/MQOS Hex Buffer/Converters A-12
CD4050A COS/MQOS Hex Buffer/Converter A-12
CD40408 Types COS/MOS Hex Buffer/Converters A-13
CD40668B Types COS/MQS Quad Bilateral Switch A-13
CD40688 Types COS/MOS 8-Input NAND/AND Gate A-14
CD40708 Types COS/MOS QUAD Exclusive - OR and Exclusive NOR Gates A-14
CD40498 Type COS/MOS 8-Stage Shift-and-Store Bus Register A-15
CD409s88 Types COS/MOS Dual Monostable Multivibrator A-15
CD40938 Types COS/MOS QUAD 2-Input NAND Schmitt Triggers A-16
CD45148 Type COS/MOS 4-8it Latch/4-to-16 Line Decoders Output "High” on Select A-17
CD45388 COS/MOS Dual Precision Monostable Multivibrator A-17
DG211 Quad Monolithic SPST CMOS Analog Switch A-18
DG508 8-Channel/4-Channel Differential CMOS Analog Multiplexer A-18
DS75365 Quad TTL-to-MOS Driver A-19
LF347 Wide Bandwidth Quad JFET Input Operational Amplifier A-20
LM211 Voitage Comparator A-21
LM3177 Three-Terminal Adjustable Positive Voltage Regulator A-21
LM324 Low Power Quad Operational Amplifiers A-22
LM339 Lower Power Low Offset Voltage Quad Comparators A-22
LM340 Series Voltage Regulators A-22

A-1
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Table A-1. Data Sheets (Cont.)

Description

MC12013 Two-Modulus Prescaler

MC145156 Serial input PLL Frequency Synthesizer

MC145858 CMOS MSI {Low Power Complementary MOS) 4-Bit Magnitude Comparator
MC1458 Dual Operational Amplifier Silicon Monolithic integrated Circuit

MC1496 Balanced Modulator - Demodulator Silicon Monolithic Integrated Circuit

M(C3358 Dual Differential Input Operational Amplifiers Silicon Monolithic integrated
Circuit

MC7800C, AC Series Three-Terminal Positive Voltage Regulators
MC7900C Series Three-Terminal Negative Voitage Regulators
MCT6 Dual Phototransistor Optoisolators

MM54C02/ Quad 2-Input NOR Gate
MM74C02

MM74C14 Hex Schmitt Trigger

MM74C373 Octal Latch

NE-SA594 Vacuum Fluorescent Display Driver

SAY-1 Super High Level ( + 23 dBm LO) Doubie-Balanced Mixers
SBL-1 Standard Level (+ 7 dBm LO) Double-Balanced Mixers

SN74165 Parallel-Load 8-Bit Shift Registers
SN74L90 Decade, Divide-by-Twelve, and Binary Counter

SN54LS/ Decade Counter; Divide-by-Twelve Counter; 4-Bit Binary Counter Low Power
741592 Schottky

SN54LS/ Dual Decade Counter; Dual 4-Stage Binary Counter Low Power Schottky
7415393

SN54LS151/ 8-input Multiplexer Low Power Schottky
SN74LS151

SN54LS02/ Quad 2-Input NOR Gate Low Power Schottky
SN74L502

SNS54LS04/ Hex Inverter Low Power Schottky
SN74L504

SN54L532/ Quad 2-Input OR Gate Low Power Schottky
SN74L532

SNS4LS139/ Dual 1-0f-4 Decoder/Demultiplexer Low Power Schottky
SN74L5139

SN5415245/ Octal Bus Transceiver Low Power Schottky
SN74L5245

SN74L542 4-Line-to-10-Line Decoders {1-0f-10)
SN74LS74N Dual D-Type Positive Edge Triggered Flip-Flops with Preset and Clear
SN74L5122 Retriggerable Monostable Multivibrators with Clear

A-2
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Table A-1. Data Sheets

Type Description Page
SN7415138 Decoder/Demultiplexer A-43
SN74LS168A Synchronous 4-8it Up/Down Counters A-44
SN7415245 Octal Bus Transceivers with 3-State Outputs A-45
SN74L5373, Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops A-46
SN74.5374

/ : SP8629 150 MHz Divided by 100 A-46

i SRA-1 Standard Level ( + 7 dBm LO) Double-Balanced Mixers A-47
SRA-1H 0.5 MHz - 500 MHz High Level ( + 17 dBm LO) Double-Balanced Mixers A-47
TL072 Low-Noise JFET-Input Operational Amplifiers A-48
ULN-2000A High-Voltage, High-Current Darlington Transistor Arrays A-48
11C44 Phase/Frequency Detector A-49
27C32 32K (4K x 8) uV Erasable PROM A-50
2716 16K (2K x 8) uV Erasable PROM A-51
2764 (8K x 8) uV Erasable PROM A-52
54F/74F191 Up/Down Binary Counter (with Preset and Ripple Clock) A-53
6J4 Corcom J Series Voltage Selecting and Fused Connector A-54
8035 Single Component 8-Bit Microcomputer A-55
8085A/8085A-2 ]Single Chip 8-Bit N-Channel Microprocessors A-57
8155/8156/ 2048 Bit Static MOS RAM with /O Ports and Timer A-60
8155-2/8156-2
8255A/8255A-5 | Prorammable Peripheral Interface A-62

A-3
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AD7523
8-BIT MONOLITHIC

MULTIPLYING D/A CONVERTERS

FEATURES

8, 9 and 10 bit linearity

Low gain and linearity Tempcos
Full temperature range operation
Full input static protection
DTL/TTL/CMOS compatible

+5 to +15 voits supply range

Fast settling time: 100 nS

Four quadrant multiplication

8838 Processed versions available

FUNCTIONAL DIAGRAM

VaeriN 10K11 10K(L 10K (1

(15)

. spoT ), '
NMOS | ¢ .
SWITCHES L, . il
' 1 ]
v t |
& s s
Mss 8IT2 BIM
4) (3) (8)

(Switches shown for Digital Inputs “High™)

GENERAL DESCRIPTION

The Intersil AD7523 is a monolithic, low cost, high
performance, 10 bit accurate, multiplying digitai-to-analog
converter {DAC), in a 18-pin DIP.

Intersil's thin-film resistors on CMOS circuitry provide 8-bit
resolution (8, 9 and 10-bit accuracy), with DTL/TTL/CMOS
compatible operation.

Intersil AD7523's accurate four quadrant multiplication, full
military temperature range operation, full input protection
from damage due to static discharge by clamps to V+ and
GND and very low power dissipation make it a very versatile
converter.

Low noise audio gain cantrol, motor speed control, digitaily
controlled gain and attenuators are a few of the wide number
of applications of the 7523.

PIN CONFIGURATION

ouT1 (3] N~ 78] Reeeosack

out2 [Z] . [l veesin

G (3] [14 v+
louT2(2)
oyt (1) omimes [ Ao7szs i we

82 3] 2] NC
?;‘s)snucn BIT3 E E 8IT 8 (LS8)

srra 7] 19} 87 7

ars[s 3] BrTs

TOP VIEW
OUTUNE DRAWINGS
DEPE

%
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ADC0801 — ADC0804
8-BIT MICROPROCESSOR
COMPATIBLE A/D CONVERTERS

GENERAL DESCRIPTION

The ADCO801 family are CMOS 8-bit successive approxi-

mation A/D converters which use a modified potentiometric

ladder, and are designed to operate with the 8080A control

bus via three-state outputs. These converters appear to the

processor as memory locations or I/Q ports, hence no inter-
/- facing is required.

A ditferential analog voltage input aliows increasing the
common-mode-rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can be
adjusted to allow encoding any smailer analog voitage span
to the full 8 bits of resolution. .

The ADCO08O01 family is available in the industry standard 20
pin CERDIP packages.

TYPICAL APPLICATION v , PIN CONFIGURATION
cs E = E V+ OR Vagr
~ - .
——-»2'0 és vee F20 Ab [Z] 9] cLx A
EE— L CLKR ‘92223_.' |7 WA [3] 18] osoLsa
—C 1 —
l—— 5o (\:%, et 150 pF ok [¢] [17] o8
b 7% am TR [5] 16} 082
e o
-+ Das s 81T RESOLUTION
pROCESSOR a 3 | oas Vin(+)F—O| piFr J OVER ANY DESIRED +iN[o 1] a3
%l 14 Vi (=) LT[ 14PUTS | ANALOG INPUT o [Z E -
<+ s 1084 . ° VOLTAGE RANGE )
+ 1] 0% AGND ANALOG GND [8] 13] as
+ 082 9
< :: o081 VReri2 » O Vaerl2 L Vrerr2 [9] 12] oas
¢ p8o DaNo - DIGITAL GND [10 11] 0BT (MSB)
L 7 @ 0

TOP VIEW

A-b5
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ADCO0809

8-BIT uP COMPATIBLE AD/ CONVERTERS WITH
8-CHANNEL MULTIPLEXER

Block Diagram

STAAT cLock

. wran | 1T
! o ENOOF CORVERTION
e I CONTROL & TIMING (INTERRUPT)
o—]| I |
Omq  § CHANNELS : 4 l
3 ANALDG INPUTS bt !
O—i  SWITCHES SAA. : y
| COMPARATOR i ™ —o0
. I e 4T QuTPUTS
ouTPuT uTOUTPY
L o | Latech 9
i | sUfFER O
0 | | b0
1 SWITCH TREE I
- ] I
3817 ADDRESS -} Ommard | )
Oweq  ADORESS ‘—'———] ﬂ i
\ LATCH I
ADDRESS o] AnD
LATEN ENASLE ocooen ! | 254R RESISTOR LADOER l
| I,
Vee  GNO  REF(e) REF(~) OQUTPUT
ENASLE
Duakin-Line Package
SELECTED ADDRESS LINE s = LI
ANALOG CHANNEL [+ B | A ”
INO L3 —zl p— 1M1
L L L
’ In§ —1' -1 L1
IN1 tf L |H . ,,
168 ——d —— ADD A
IN2 L H L s ”
IN7 e — a00s
IN3 L H H s 1
START = }— acoc
IN4 H L L , 2
£0C — — ALE
ADCI0S
IN5 H|L]|H o Aocasos o s
ING H H L
ouTIUT _8] 2 2
IN7 Hi{H|H EnaLE N
cocx -4 e 773
Ve~ L 4
REF(o) = LA N
GMD -‘-l 'l REF{-}
1Y L
TOPF VIEW
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ADC0817
8-BIT uP COMPATIBLE A/D CONVERTERS
WITH 16-CHANNEL MULTIPLEXER

General Description

The ADC0816, ADC0817 data acquisition component is a
monolithic CMQOS cevice with an 8-bit analog-to-digital
converter, 16-channel muitipiexer and microprocessor
compatible control togic. The 8-bit A/D converter uses suc-
cessive approximation as the conversion technique. The
converter features a high impedance chopper stabilized
comparator, a 256R voltage divider with analog switch tree
and a successive approximation register. The 16-channel
multiplexer can directly access any one of 16-single-
ended analog signals, and provides the logic for addi-
tional channel expansion. Signal conditioning of any
analog input signal is eased by direct access to the
multiplexer output, and to the input of the 8-bit A/D
converter.

The device eliminates the need for external zero and full-
scale adjustments. Easy interfacing to microprocessors
is provided by the latched and decoded multiplexer ad-
dress inputs and latched TTL TRI-STATE?® outputs.

Block Diagram -

Dualin-Line Package
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e
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o
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CA3083

GENERAL-PURPOSE HIGH-CURRENT

N-P-N TRANSISTOR ARRAY

ACA CA3083 is a versatile array of five highcurrent (to
100mA} n-0-n IF3NILOrFS ON 3 COMMON MONOlItMG suDAtrate.
In addition. two of these transistors {Q1 and Q2) are
matched at tow currents {i 6. ImA) for apolications in which
offset parameters are of soeciat importance.

for each

olus 2 separate
torrminal for the substrate permit maxwnum flexibihity in
circuit design. The CAJ083 11 supplied in 3 16-4ead duat-in-
line plastic package, and the CA3083F in 3 16-lead duai-in-
line frit-sesl ceramic package,

SUBSTRATE
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a HARRIS
RF COMMUNICATIONS

DW

— |
%
CA3083
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éé@@agcgéc

92C5-17762

FiG, ! = FUNCTIONAL DIAGRAM OF THE CA3083

CD4001B TYPES
COS/MOS NOR GATES

High Voltage Types (20-Volt Rating)

TERMINAL ASSIGNMENTS (TOP VIEW)

Aa—1e 14 }— YOO
8-~ 2 13 = H
JrA+8— 3 126
KaC+D—4 o= MaG+ 1
c—5 10 =~ LsE+F
D6 9}—F
vgs — 7 8Bp—E
NC:NO CONNECTION
CcD40018B
Yoo

T

|

&

E]E

I¥T

3

.0
p—y
5 17
e | o]
ey
o~
2* -1
0802 | nf
e——
1§ FEN—
{OF 4 GATES

(NUMBERS IN PAREMTHESES
ARE TERMINAL NUMBERS
FOR OTHER GATES)
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X 4 1" “
e 19
0—44 2 e
vss 1] LeEs T LI
CcD40018
FUNCTIONAL DIAGRAM

18,6,13)
s 3

(10, 4,11)
2(9,5,12)

LOGIC DIAGRAM

Vss
*ALL INPUTS ARE PROTECTED BY
COS/MOS PROTECTION NET WORK

Schematic and logic diagrams for CD40018.
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CD4002B TYPES
COS/MOS NOR GATES
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—F
ne 8 19 _¢
7 KzEsFeGen 8
Vss ——NC
CD40028

FUNCTIONAL DIAGRAM

TERMINAL ASSIGNMENTS (TOP VIEW)
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LOGIC DIAGRAM
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—4

Voo

Yss
®ALL INPUTS ARE PROTECTED BY
COS/MOS PROTECTION NETWORK

1OF 2 GATES (NUMBERS IN
PARENTHESES ARE TERMINAL
NUMBERS FOR SECOMD GATE}

L

vss

Schematic and logic diagrams for CD40028.
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“

CD4013B TYPES
COS/MOS DUAL
‘D-TYPE FLIP-FLOP

High-Voltage Types {20-Volt Rating)

The RCA-CD40138 consists of two identical,
independent data-type flip-flops. Each flip-
flop has independent data, set, reset, and
clock inputs and Q and Q outputs. These de-
vices can be used for shift reqister applica
tions, and, by connecting a-output to the
data input, for counter and toggle applica-
tions. The logic levei present at the D input
is transferred to the Q output during the
positive-going transition of the clock pulse.
Setting or resetting is independent of the
clock and is accomplished by a high level on
the set or reset line, respectively,

The CD4013B types are supplied in 14-jead
hermetic duai-in-line ceramic packages (D
ang F suffixes), 14-iead duali-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix). and in c¢hip form (H
suffix).

CD40138

FUNCTIONAL OIAGRAM

- Ule,

SET

3
-mno—{>>$—{\ ‘
a -

Q
CLOCK 2
AESET 2
02
SET2

TQP VIEW

TERMINAL ASSIGNMENT

L

8
ta

BUFFERED OUTPUTS yro0
a ¢
2012 .
PROTECTED 8Y
COS/MQS PRATECTION s

“ALL INPUTS ARE

O~ Vg
70 vy NETWORK
CD4021B TYPE —
COS/MOS 8-STAGE Trrarers
11
STATIC SHIFT REGISTERS e v elslbdda | e
. as 1.
o s i
L] -3 comT
Asynchronous Parallel Input or ot i - L, 2
Synchronous Serial Input/Serial Qutput e eLocx cweed ;S
Va3 PANALLEL/SEMAL -]
COMTROL PEETR
TOP VIEW a
TERMINAL DIAGRAM Te
. vas
CD40148. CD40218
FUNCTIONAL DIAGRAM

PARALLLL/STRIAL
CONTROL

in

ol
L4

i

1

1

I
»

Y
b .

x x.

19 87 COS/MOS PROTECTION
v NETWORY
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ALL INPUTS ARE PRQTECTED

o

TRUTH TABLE - CD40218

Parasait
Serel | Serssd -1}

CL | nowt | Coneral | P11} Pha | timernelt | Qn

x x 1 ] L] Q9 ]
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(
" CD4023B TYPES
COS/MOS NAND GATES
TRIPLE 3 INPUT
C040238  22C3- 248 TERMINAL ASSIGNMENTS
FUNCTIONAL DIAGRAM
CD4028A TYPES
COS/MOS | » e
BCD-TO-DECIMAL DECODER hrars ?'5033:?
The RCALD4028A types are BCD-to- G through 7 to go low. If unused, the D purs égg:‘ggg
; decimal or binary-to-octal decoders consist- input must be connected to VsS. High drive ?‘UJ:,J:;)S

ing of pulse-shaping circuits on all 4 inputs,
decoding-logic gates, and 10 output buffers.
A B8CD code applied to the four inputs, A 10
D. resuits in a high level at the selected one

capability is provided at all outputs 10 en-
hance dc and dynamic performance in high
fan-out applications.

These types are supplied in 16-lead hermetic

of 10 decimal decoded outputs. Similarly, a
3-bit binary code applied to inputs A
through C is decoded in octal code at output
0 to 7. A high-<evel signal at the D input
inhibits octal decoding and causes outputs

dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-hine plastic package
(E suttix}, and 1n chip form (H suffix).

CD4028A
FUNCTIONAL DIAGRAM

3
;_—}—D—“D_m TABLE | — TRUTH TABLE
ALY
= —D—D—0 OCB8A01234567853
2 0000(10000000G00
o l 3 > D02 0001/0100000000
A O— [~ o — 0o010/0010000000
— ‘51 0011080100002 00
12 .__D D= e o 0ro00fo000100000(} 4
. 1 . 01010000010000
B ert1o0/lo0o0000tr1000
011100000001 00
2 § 1000000000001 0
—
co—1r— D =) D $—o0s 1001:/000000000 ¢
. i 1010000000001 0
ne ~ —L———0s t0 1100000000031
00— - . 1100000000001 0
= Do 11 ~1loccooo0o0o0oo01|f*"
Yog 1110000000001 0
3 11V 1j0000000Q00 !
—*?f “ALL INPUTS ARE & WHMERE | « HIGH LEVEL

STATES

PROTECTED 8Y 5 0« LOW LEVEL
COS/MQS PRATECTION 9
? NETWO AKX =& EXTAAQRDINARY
V.

$S
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CD4049B TYPE , ) (
INVERTING A —{>o- o
COS/MOS HEX BUFFER/CONVERTER s 3 D L
- TERMINAL ASSIGNMENTS ¢ ’-{>o—" 1:é
9 10 -
vee —1@ 16 — NC ° —1 So— 40D
G: X ——q2 18 p— UiF i 12 .
A —{3 18} F 3 €
WE :; :23 [ :CE PR 5
1T —i 86 (1 p— € |
c—7 10— 40 veg ——
Vss —{ 8 -9 +— 0 vgg ——
NC 13
NC ' NO CONNECTION 92C5-2448CH) NC + 16 92¢5 27904
CD4049U8B
FUNCTIONAL DIAGRAM

vee
p
1 R ouT
IN -
u ’
N :
vss
Schematic diagram of CD4049UB, 1 of 6 identical units
CD4050A
COS/MOS HEX BUFFER/CONVERTERS
The CD4049A and CD4QS0A are inverting 3 2
and non-invertung hex buffers, respectively, A= Ga
and teature logic-level conversion using only s 4 =
one suppl, voltage (Vce). The inputsignal e ’
high Tevel Vi can exceed the Vc( supoly ¢ 2 > § .¢c
volitage when these devices are used for logic-
level convarsions. These devices are intended 0 & L
for use as COS.MOS to DTL. TTL converters
and can g-:ve directly two DTL/TTL loads. € lDLI Y
(Vee=S VvV Vo 204 V. and IpN23.2mA} " N
Fo— L=F
Vee ——
VSS e—
NCs 13
NC =18
CD4050A
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CD4050B TYPES
COS/MOS HEX BUFFER/CONVERTERS

TERMINAL ASSIGNMENTS

-
Voo 1@ 16 p— NC
G=A —{2 19 b L1F
A —13 14— F
H:0 —{ 4 13— NC
8 —5 12— KeE
11¢C —{ 6 Hp— €
c —s7 10 — 410
Vgs —4 8 9l— o
NC* NO CONNECTION 92CS-2448(R1
CD40508B

Yce

g 1
1]

Tos

F22CS o7

{b)

A L{>_2 GrA
] 4
8 —-{ >—— H:8
14
¢ —>_5 I:c
I
0 LD—O J:0
] 12
E KzE
L )
Fol s L:F
vee
vss
NC 13
NC 116
92Cs-27307

CD40508
FUNCTIONAL DIAGRAM

?

CD4066B TYPES
COS/MOS QUAD BILATERAL SWITCH
(For transmission or multiplexing of Analog or Digital Signals)

The CD40668 consists of four independent

bilateral switches. A single control signal is ,

required per switch. Both the p and the n meour -@:"“

device in a given switch are biased on or s

off simuitanecusly by the control signal. aurom X t

The well of the n-channel device on each 3 12 cowt

Switch is either tied to the input when the M“T_ B °

switch is on or to v g when the switch ,,,:,,;1 L our

is off. This configuration efiminates the 560

variation of the switch-transistor threshotd comT 3] L9 out v

volitage with input signal, and thus keeps '

the on-state resistance low over the full o & 12 surrie

operating-signal range. 6 ¢
FUNCTIONAL DIAGRAM
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CD4068B TYPES
COS/MOS 8-INPUT
NAND/AND GATE

g

KeA §:COCF-8N
144 8-COEFGH

A
[ ]
¢
-]
L

NC* 80 CONNECTION
HABCDETEH
KeABCOEFGH

Amves

21Cs- 2097802

{ToP view!

Yoo 'e
veg o ? 6.0 0 CONMECTION

FUNCTIONAL DIAGRAM

CD4070B TYPES
COS/MOS QUAD EXCLUSIVE—OR AND
EXCLUSIVE—-NOR GATES

A )
NS aLjD—_J
Aa—ie 14 t— vpo ¢ .
o A i ALY
Jea@®@s —3 12p—6 s
KCHO —{ 4 15 e M GEBM E::D—'EL
c —s 10— LE®F F
0 —{s 9f—F G’,;‘:D_J.
vss —{ 7 8 —E "=
(TOP VIEW) : Q%: :28;‘
RCs-24498

TERMINAL ASSIGNMENT
cD40708

CD40708
FUNCTIONAL DIAGRAM

Voo
t’ TRUTH TABLE CD40708
:] 1 of 4 Gates
o) : ° A B
:] » 3 J
jould gl UNCRTY 0 0 0
A - - 4
O "
6,813 | | ! 0 !
' i" 0 1 1
Vss Yoo vss 1 1 0
'g;»uu;r:/m‘rscrzo 1 =HIGH LEVEL
PROTECTION NETWORK 0=LOW LEVEL
J=A®B
vss 92¢s - 30092

Fig. 1 — Schematic diagram for CD40708
(1 of 4 identical gates).
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CD40948B
COS/MOS

8-STAGE SHIFT-AND-STORE BUS REGISTER

High-Voitage Types {20-Volt Rating)

The RCA-CD40948 is an B-stage seriai shift
register having a storage latch associated

with each stage for swobing data from the”

mrial input to parailel buffered 3-state out-
puts. The parailel outputs may be connected
directly to common bus lines. Data is shifted
on positive clock transitions. The data in
each shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storage register appears at
the outputs whenever the OUTPUT-ENABLE
signal is high.

Two serial outputs are available for cascad-
ing a number of CD40948 devices. Data is
available at the Qg serial output terminal on
positive clock edges to allow for high-speed
operation in cascaded systems in which the
cdock rise time is fast. The same serial infor-
mation, available at the Q’g terminal on the

next negative clock edge, provides a means
for cascading CD40948 devices when the
clock rise time is slow.

TRUTM TABLE

PARALLEL] SEAIAL

a | outeut ouTPyTs | ouTryTs
cL ENAGLE |STROBE DATA T o = =
Vs ) x x jocjoc | or |~
N o x x jocloc | nc i ar
s 1 5 x [ NG| NC | ar | N
S ' o fojani| ar | m
e f ' v jomi| Q7 | owe
L \ ' v incine | ne g7

A= LEVEL CHANGE
X = 0ONT CARE
NG = NO CHANGE
QC = OPEN CIACIT

AT THE POSITIVE CLOCK EDGE INFORMATION IN THE TTH SHIFT REGISTER
STAGE IS TRANSFERAED TQ THE §TH REGISTER STAGE AND THE Qg OUTPUT

STROBE 1s
DATA 1

CLoCK 3 as
13} 4 as

[+ 5 ar
Q-8 a8

Qs 7 Qs

Vsg 8 Qg

TOP VIEW

LOGIC 1 = HIGH
LOGIC 0= tOw

Voo
QUTPUT ENABLE

U
PARALLEL QUTPUTSQ1-08

(TEAMINALS 4,5,6,2,14.131211,
RESPECTIVELY)

FUNCTIONAL DIAGRAM

CD4093B TYPES

COS/MOS DUAL MONOSTABLE

MULTIVIBRATOR
High-Voitage Types (20-Volt Rating)

The RCA-CD40988 dual monostable muiti-
vibrator provides stable retriggerable/reset-
table one-shat operation for any fixed-voit-
age tsming application

An external resistor {Rx)} and an external
capacitor {Cx ) control the tming for the
circuit. Adjustment of Ax and Cx provides
a wide range of output puise widths from the
Q and Q terminals. The time delay from
trigger input to ouilput transition {trigger
propagation delay) and the time delay from
reset input to output fransition (reset pro-
pagation delay) are independent of Ry and
Cx.

Leading-edge-triggering (+TR) and traling-
edge-triggering {(—TR) inputs are provided
for triggering from either edge of an input
puise. An unused +TR input should be tied
to V§s. An unused ~TR input should be tied
to VppD. A RESET {on tow level} is provided
for immediate termination of the output
puise or 10 prevent ouiput pulses when power
is turned on. An unused RESET input shouid
be tied to V. However, if an entire section
of the CD4098B is ndt used, its RESET
should be tied to Vgs.

In normal operation the circuit triggers {ex-
tends the output pulse one period) on the
application of each new trigger puise. For
operation in the non-retriggerable mode, Qis
connected to —TR when leading-edge trig-
gering (+TR) is used or Q is connected to +TR
when trailing-edge triggering {—TR) is used.

The time period {T) for this multivbrator can
be approximated by: Tx="2RxCx for Cx >
0.01 ufF.

Values of T vary from unit to unit and 3s 3
tunction of voltage. temperature, and RxCx.

The minimum value of external resistance,
Ry. 15 5 k. The maximum value of external
capacitance, Cx, s 100 uF,

2] -2,
PRI OO 3
Reser 4 i3
) m[.,c. T2y
Yoo 'e $ o0
veg- o Crz a2
AL 2 RRLTET)
CD40%88

Functional Diagram

x ‘e 16— vop
2 43 —Cy2
3 RS T
- 13 - mESET I
3 12 e w TREZY
s
?
)

RESET L1y
arm i
-T® 1y

Q
ar
vss

<ll-—-YIIZ)
0 a2
90— 37

ToR vigw

TERMINALS 1. 815 aRE
CLECTRICALLY COMMECTED
INTEANALLY

22y 240000

TERMINAL ASSIGNMENT
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CD4093B TYPES
COS/MOS

QUAD 2-INPUT NAND
SCHMITT TRIGGERS

High-Voitage Types (20 Volt Rating)

The RCA-CD4093B comsists of four Schmitt-
trigger circuits. Each circuit functions as a
two-input NAND gate with Schmitt-trigger
action on both inputs. The gate switches at
different points for positive- and negative-
going signals. The difference between the
positive voitage (Vp) and the negative voit-
age (V) isdefined as hysteresis voltage (V)

The CD40938 types are suppiied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-tead dualin-line plastic
package (E suffix), 14-lead ceramic flat
package (K suffix), and in chip form (H
suftix).

A-16

a voo
[ L]
iy [3
PR "X
< (o) 24
5 *
vas €
{TOr vigw)
2c8-2009
TERMINAL ASSIGNMENT

us.a.m. B_ ,’ ’. O st
e 3.()

*ALL INPUTS PROTECTYD SV COM/MOS
PROTLCTION NLT WO

Yoo

2CS- 23000

1a
s Y00

22C3-23000

FUNCTIONAL DIAGRAM
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{
CD451 48 0024 RN
PO [ 3
COS/MOS 4-BIT LATCH/4-TO-16 s
H— s
LINE DECODERS i ES
Sata g = L3 NI E S
FEE I Chdic G Fopeinnt B SCNpOR
dara y o B EINE am
ceras 1Y :Z;: :‘o
STR29E pu— —E :'1
:—-:— .
- Sie
DECODE TRUTH TABLE (Strobe = 1) S G
S Ll 14 2—’_————{
DELoDER SELECTED QUTPUT
INHIBIT CDA45148 = Logic 1 (High) sy e
The RCA-CD45148 and -CD45158 consist D |C |8 ]A|CDa5158 = Logic 0 (Low) CD45148, CD4S5158
of a 4.bit strobed latch and a 4-to-16-line FUNCTIONAL DIAGRAM
~ decoder. The latches hold the last input data g g g g ? SS?
Presented prior to the strobe transition from 0 olol1{o 32
1 to 0. Inhibit control allows all outputs to 0 olojtin s3
be placed at 8({CD45148) or 1(CD45158) 0 ojtiofo Sa o
reqardless of the state of the data or strobe 0 of1]o]1 ss :
Inputs. o] ol1]11}o0 S6 .
The decode truth table indicates all combi- 0 oyt 57 :
nations of data inputs and appropriate se- 0 1{o0jolo s8 ’
lected outputs. o 1]ajo|n s9 ;
These devices are similar to industry types g '1 g : ? g:? <
MC14514 and MC 14515, 2 "
1 1
The CD45148 and CD45158 types are sup- ?, 1 : g ? :xz ;
plied in 24.lead hermetic dual-in-line ceramic Q 111110 S14
packages (D and F suffixes), 24-lead dual-in 0 LI ] $15
line plastic packages (E suffix), and in chip All Qutputs = 0, CD45148
form {H suffix). oI X XXX [an Outputs = 1, CO4S158

TERMINAL ASSIGNMENT
X = Don’t Care Logic 1 = high Logic 0 = low

CD4538B TYPES

COS/MOS DUAL PRECISION
MONOSTABLE MULTIVIBRATOR .
R b
3
High-Voitage Types (20-Voit Rating) "o oo heotr
RESET (1) RCrl2)
+TR (1) WESET (20
The RCA-CD4538B dual precision -reu TR ,
monostable muitivibrator provides stable & o era-d
retriggerable/rasettable one-shot opera- vss 3T ";:: 13
tion for any fixed-voitage timing applica- P
tion.
[ Ay cx12)
~ An external resistor (Rx) and an external TEeT ALY CommECTED Yoo+ s H——AAA——= vt
capacitor {Cx) control the timing and ac- INTEMNALLY 22e5 20 nanne ves 9 tx2 Rxz
curacy for the circuit. Adjustment of Ry . mﬂ sre- et
and Cx provides a wide range of output un, ol Diagram
puiSe witth from the Q and B terminals. TERMINAL ASSIGNMENT
The time defay from trigger input to out-
put transition (trigger propagation deiay)
and the time delay {rom reset input to out-
put transition (reset propagation delay)
are independent of Rx and Cx. Precision
control of output pulse widths is achieved Yoo oo
through linear CMOS techniques. ?
Leading-edge-triggering (+ TR) and L
trailing-edge-triggering (- TR) inputs are Mo
provided for triggering from either adge of f o e
an input pulse. An unused +TR input '
shouid be tied to Vgs. An unused -~ TRin- e b
put shouid be tied to Vpp. A RESET (on *E 2 reoe
low levei) is provided for immediate ter- -
mination of the output pulse or to prevent

output puises when power is turnaed on.
An unused RESET input should be tied to 2 %e
VpD. Howaever, if an entire saction of the
CD45388 is not used, its inputs must be
tied to either Vpp or Vss. S0

In normal operation the circuit triggers
{extends the output puise one period) on RESET O
the application of each new trigger puise.

1Cu-ory

Logic diagram (/1 of device shawn).
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DG211
QUAD MONOLITHIC SPST CMOS
ANALOG SWITCH

The OG211 is a 4channel single pole single throw analog switch which employs CMOS technology to insure low and nearly
constant ON resistance over the entire analog signai range. The switch will conduct current in either direction with no offset
voitage in the ON condition, and block voitages up to 30 V peak-to-peak in the OF F condition. The ON-OFF state of each
switch is controlied by a driver. With a logic 0" at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic
“1* (2.4 V 10 15 V) will turn the switch QFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and
certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings.

PIN CONFIGURATION

Duat-In-Line Package

w % s
"
o T e LT
s T
v- 23] 773 v+ (SUBSTRATE) LOGIC | SWITCH
~— L Q ON
GNO S5 ) [127 Vies 1 OFF
s, — ~fa
ey T
04 :—7._, :: {0 F 0
g )OO <K 1= ™y
s B TOP VIEW . e e e e

SWITCH OPEN FOR LOGIC “1" INPUT (POSITIVE LOGIC)

DG508 -
8-CHANNEL/4-CHANNEL DIFFERENTIAL -
CMOS ANALOG MULTIPLEXER

DESCRIPTION

The DGSO08 is a single-pote 8-position (pius OFF) electronic switch array {DG509 double-pole, 4-position {pius OFF}}, which
employs 8 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. in the ON
condition each switch will conduct current in either direction, and in the OFF position each switch will block voltages up to
30 V peak-to-peak. The ON-OFF state of each switch is controiled by drivers, which are in turn controlled by a 3-bit binary
word input plus an Enable-Inhibit input. The truth table below shows the binary word required to select any one of the 8
switch positions, provided a positive fogic 1" is present at the Enabie Input. With logic ""0”" at the Enabie input all switches
will be OFF. The logic decoder and the Enable inputs will recognize as logic ‘0" any voltage between 0 and 0.8 V, and any
voltage between 2.4 and 15 V as logic ““1*" inputs. The inputs can thus be directly interfaced with TTL, DTL, RTL, CMOS
and certain PMOS circuits. Delays are designed into logic decode and driver circuits to insure that switch action is break-

before-make.
DECODE TRUTH TABLE FUNCTIONAL D\I"AGRA‘IXI DGSS“B
ON f1a T: Iu
g Az Ay Ag En SWITCH DG508 3 ; 4:/,_
5 X X x [ NONE S i
0 0 ] 0 1 1 bSO T,
8| o ° ! ! 2 Sy 2 — M1 "’
0 1 a 1 3 R T — :
Duai-In- s A
o 1 1 1 s ual-In-Line Package s; > { : , R
1 0 0 1 5 Logic "1 = AT {160 A DGSo8 CMOS
1 0 1 1 [ VAH > 24V — DECODE LOGIC
1 1 o 1 7 t.ogic "0 = sy s iu ;u iv ILz
1 1 1 1 8 VAL< OBV v- 3] i3 ono A2 a Ag EQ,.
1< (175 ve
$23] [T 5
' e '
3] [T (
o3 EREN

TOP VIEW
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DS75365
QUAD TTL-TO-MOS DRIVER

General Description

The DS75365 is a quad monotithic integrated TTL-to-
MOS driver and interface circuit that accepts standard
TTL and DTL input signals and provides high-current
and high-voltage output leveis suitable for driving MQS
circuits. It is used to drive address, control, and timing
inputs for several types of MOS RAMs including the
1103.

Schematic and Connection Diagrams

9 9 9 Duai-In-Line Package
-
rg:'::;: < Veer Y4 as 22 261 A3 Yl Ve
*r-——————e > 1" 15 14 13 12 Al 10 L

T A O—-——-—{b—“ﬂ : ,_K_‘r_o outrur

1
ENABLE E1 O~
ENASLE E2 O J— T 7 7 0 s s 7 Io
Vecs Y1 Al 113 1€2 a2 n GND
-
0 OTHER TOP VIEW
omvens | €Y Poute Loge: ¥ = KETEE

: LR X

O Gro
ONE OF 4 SHOWN
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LF347
WIDE BANDWIDTH QUAD JFET INPUT
OPERATIONAL AMPLIFIER

General Description

The LF347 is a low cost, high speed quad JFET input
operational amplifier with an internally trimmed input
offset voitage (BI-FET IITM technology). The device
requires a low supply current and yet maintains a large
gain bandwidth product and a fast siew rate. In addition,
well matched high voltage JFET input devices provide
very low input bias and offset currents. The LF347 is
pin compatible with the standard LM348. This feature
allows designers to immediately upgrade the overall
performance of existing LM348 and LM324 designs.

The LF347 may be used in applications such as high
speed integrators, fast D/A converters, sample-and-hold
circuits and many other circuits requiring low input
offset voltage, low input bias current, high input imped-
ance, high slew rate and wide bandwidth. The device
has low noise and offset voitage drift.

Simplified Schematic

Vee O

1/4 Quad

o HARRIS
RF COMMUNICATIONS
—

Features

& [nternaily trimmed offset voitage 2mV
® Low input bias current 50 pA
8 | ow input noise voitage 16 nV/\ﬁ-E
8 Low input noise current 0.01 pAA/HZ
& Wide gain bandwidth 4 MHz
u High slew rate 13 V/us
= Low supply current 7.2mA
® High input impedance 10120
8 | ow total harmonic distortion Ay = 10, <0.02%

R = 10k, VQ = 20 Vp-p, BW = 20 Hz—-20 kHz

8 Low 1/f noise corner 50 Hz
® Fast settling time t0 0.01% 2us

INTEANALLY

INTERNALLY

TRIMMED

Dual-In-Line Package

[L 1)

°

v

L

TRIMMED
-Veg O—
Connection Diagram
ouT s na
e 1o
S
ouT 1 iR~

A-20
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LM211
VOLTAGE COMPARATOR

The LM111 and LM211 are voltage comparators
that have input currents nearly a thousand times
lower than devices like the LM106 or LM710.
They are aiso designed to operate over a wider
range of supply voitages: from standard £15V op
amp supplies down to the single 5V supply used
for IC logic. Their output is compatible with RTL,
OTL and TTL as weil as MOS circuits. Further,
they can drive lamps or relays, switching voitages
up to SOV at currents as high as 50 mA. Out-
standing characteristics include:

® QOperates from single 5V supply
® |nput current: 150 nA max. over temperature

® Offset current: 20 nA max. over temperature

® Differential input voitage range: *30V
8 Power consumption: 135 mW at £15V

Both the inputs and the outputs of the LM111 or
the LM211 can be isolated from system ground,
and the output can drive loads referred to ground,
the positive supply or the negative supply. Offset
balancing and strobe capability are provided and
outputs can be wire OR’ed. Although slower than
the LM106 and LM710 (200 ns response time vs
40 ns) the devices are also much less prone to
spurious oscillations. The LM 111 has the same pin
configuration as the LM106 and LM710.

The LM211 is identical to the LM 111, except that

its performance is specified aver 3 ~25°C 10 85°C

temperature range instead of -55°C 10 125°C.

Duai-in-Line Peckage

NC 1) U e 14 NG
GNO 2 et — 11 XC
NeyT 3 > b— 12 NC
INPUT 4 =, e 11 ¥
NC 5 —— e 10 %C
Vo6 —19 ouTsuT
BALANGE 7 e - ;;;:::‘/

Mote Pa § conmcted 1s Benom ol pachage

TOP VIEW

SALANCE
STROSE

MOTE. Mo 4 conmacted to avm
Tor vifw

LM317T
THREE-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

The 317 is an adjustable three-terminal positive voltage regulator capable of supplying 1.5 A over an output
range of 1.2 V to 37 V. Internal current limiting, thermal shutdown, and safe area compensation make the

regulator almost blow-out proof.

T SUFFIX

PLASTIC PACKAGE

CASE 221A

(T0-220)
PIN 1 ADJUST
PIN2V
PIN 3 V?NUT

HEATSINK SURFACE CONNECTED

TOPIN 2
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LM324
LOW POWER QUAD OPERATIONAL AMPLIFIERS

General Description Connection Diagram
The LM124 series consists of four independent, high
gain, internaity frequency compensated operational am- DUAL IN-LINE AND FLAT PACKAGE

plifiers which were designed specificaily to operate from
a single power supply over 3 wide range of voltages.
Operation from split power supplies is also possible and
the low power supply current drain is independent of the
magnitude of the power supply voltage.

QUTPUT 4 INPUT 4 INPUT 4 GND INPUT 3 INPUT 3 QUTPUT 3

14 13 12 11 10 9 8

Application areas include transducer amplifiers, d¢ gain D
blocks and alt the conventional op amp circuits which
now can be more easily implemented in singie power 2
supply systems. For exampie, the LM124 series can be
directly operated off of the standard +5 Ve power
supply voltage which is used in digital systems and will ! 2 3 ‘ 5 8 1
easily provide the required interface etectronics without QUTPUT 1 INPUT 1 INPUT1 v INPUT 2 INPUT 2 QUTPUT 2
requiring the additional £15 Vg power supplies. TOP VIEW

LM339
LOWER POWER LOW OFFSET VOLTAGE QUAD COMPARATORS

General Description DUAL 1N LINE AN FLAT PACKAGE

Th! LM’39 caries consists Of fOuI’ independent QUTPUT 3 QUTPUT 4 GND INHIIT‘ iINPUT 4 INPUT 3 OUTPUT 3
precision voltage comparators with an otfset voit- IS L l 10 3 L
age specification as low as 2 mV max for all four

comparators. These were designed specifically to

operate from a single power supply over a wide l

range of voltages. Operation from split power :) .

supplies is also possible and the low power supply l

surrent drain is independent of the magnitude of ‘

the power supply voltaée, These comparators aiso

have a unique characteristic in that the input - T ; - = - )
common-mode voltage range includes ground,

QUTPUT 2 GUTPUT | Vv INPUT | INPUT 1 INPUT 2 QUTPUT 2
even though operated from a single power supply

voltage.

Application areas include mit comparators, simpie
analog to digital converters; puise, squarewave and
time delay generators; wide range VCO; MOS ciock
timers; multivibrators and high voitage digital logic
gates. The LM139 series was designed to directly
interface with TTL and CMOS. When operated
from both plus and minus power supplies, they
will directly intertace with MOS logic— where the
low power drain of the LM339 is a distinct advan-
tage over standard comparators.

LM340 SERIES Metai Can Package

(K} (Steel)

VOLTAGE REGULATORS " Plastic Package {XE) {Aluminum}

—--’/_—_1 \\ ?
O — GNO {2 o O
GNOn ——\ o //.

ineut (1)

BOTTOM ViEw

TOP vIEW
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MC12013

LOGIC DIAGRAM
TWO-MODULUS PRESCALER

These devices are two-modulus prescalers which will divide by

5and 6, 8and 9, and 10 and 11, respectively. A MECL-to-TTL w i 7770
transiator is provided to interface directly with the MC12014 o I E1 |
Counter Control Logic. In addition, there is a buffered clock input 12 | Qa 2
and MECL bias voltage source. 8—-1— E2 T
o—ea '
] 10 | ]
veeo ! 6 [Jvee s 1 ¢ '
3
a2 15 [ Clock S8 @ ——o:
adgs 14 {Jvap o—;{— c '
-1 13 [ J €1 MECL 5 - !
R o_.*_. MECL
(-1 s 12 ] E2 MECL to [
a Il m | 7
TTLvee s 11 ] €3 MeCL Transtator 7O Veco = pin 1
TTL Qutput [} 7 10 Jea T S \ccc=pin 16
EE = pin 8
Veg 8 9 : £S5 TTL
+ 10 tor ane or alt
Et they ES nign
LTI teran .
€1 thru E5 tow o
Tie unused gate 'NnD Lts 10w f
TTLES 9 o aif o Q2 o a3 Q4 MECL
TTLEd 10 } Toggle to
MECLE3 11 :::, - rt::..
MECLE2 12 c rc c C &a iator
MECLET 13 |
~ - Aecommaendead Circuitry VBEj
Puit-dOwn resistars reauired an 's For ac counieq 1nputs. i N
______ AT m e e n el
Pins 2. 3 when not cor~ected ;%: 1000 pF 1 x 01 uF 14 _ 32 _': 4 TTL
10 transiator e Q4 Q4 - -
® Clock Input 5 QOurt

Basic 1C Cacaariizy = 10411
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MC145156
SERIAL INPUT PLL FREQUENCY SYNTHESIZER

The MC145156 is one of a family of LSI PLL frequency synthesizer
parts from Motorola CMOS. The family includes devices having serial,
parailel and 4-bit data bus programmable inputs. Options include single-
or dual-modulus capability, transmit/receive offsets, choice of phase
detector types and choice of reference divider integer values.

The MC145156 is programmed by a clocked, serial input, 19-bit data
stream. The device features consist of a reference oscillator, selectable-
reference divider, digital-phase detector, 10-bit programmable divide-
by-N counter, 7-bit programmable + A counter and the necessary shift
register and latch circuitry for accepting the serial input data. When
combined with a loop filter and VCO, the MC145156 can provide all the
remaining functions for 8 PLL frequency synthesizer operating up to the
device's frequency limit. For higher VCO frequency operation, a down
mixer or @ dual modulus prescaler can be used between the VCO and
MC145158,
® General Purpose Applications —

CATV TV Tuning
AM/FM Radios Scanning Receivers
Two-Way Radios Amateur Radio

a0 HARRIS

RF COMMUNICATIONS
—

CMOS LSI

(LOW-POWER COMPLEMENTARY MQOS)

SERIAL INPUT PLL
FREQUENCY SYNTHESIZER

L SUFFIX

CERAMIC PACKAGE

CASE 723-01

P SUFFIX

PLASTIC PACKAGE

CASE 73802

PIN ASSIGNMENT

® Low Power Drain S
® 3.0 t0 9.0 Vdc Supply Range - e RATEN 20—RA0
® > 30 MHz Typical Input Capability @ 5 Vdc R:2:§ 19F=05Cin
® 8 User Selectable Reference Divider Values — 8, 64, 128, 256, VS 18 F=0SCout
640, 1000, 1024, 2048 eRc—4 17 33 REFGut
® On- or Off-Chip Reference Oscillator Operation with Buffered Output Voors 16 Test
‘ PDoyut=4 6 15 D SW2
® Lock Detect Signal
) . Vss:7 14 SWI1
® Two Open-Drain Switch Outputs Enabi
© Dual Modulus/Serial P . Mod Controtc48 13 = Enable
ual Modulus/ Serial Programming L09 121 0ata
® + N Range = 3to 1023 fin=10 11 = Clock
@ “Linearized” Digital Phase Detector Enhances Transfer Function
Linearity
® Two Error Signal Options —
Single Ended (Three-State) 5 VoD
Double Ended RA20—p12 v
RAlo—»{! 12 x 8 ROM Reference Decoder . H16 SS
i YRR R R RRE: <Tes
Lock 2]
Oscm‘}‘@— -2 P 12-Bit = R Counter Detect oLD
08 Coyrod——t i
Controi Phase
REFou(‘*‘?—‘Q‘— r Logic :R* Detictor —QoPow
Modulus 8 r ] v
Controt ; ]
Phase ——3-0¢V
AL 7-8it ~ A Counter 10-Bit ~N Counter —— De‘eac‘or 1‘; 4R
[ EEERE! EEEEEEEEN! oW

t 1
]

1‘300%

H Latch Ho SW1

$ 1

Register

2-81t
Snmift

Enableo— ol Latch Latch

1 EEREEEE! EEEEEERE!
Datee 7-8it Shift Register 10-Bit Shift Register
Cl';)(:kcH
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MC145858B

4-BIT MAGNITUDE COMPARATOR
CMOS MSI
The MC 145858 4-8it Magnitude Comparator is constructed with
(LOW POWER COMPLEMENTARY MOS) complementary MOS (CMOS) enhancement mode devices. The cir-

4'B|T MAGN!TUDE COMPARATOR cuit has eight comparing inputs (A3, B3, A2, B2, A1, B1, A0, BO),

three cascading inputs {A<B, A=B, and A>B), and three outputs
(A<B, A=B, and A>B). This device compares two 4-bit words (A
and B) and determines whether they are “less than™, “equal to”, or
“greater than"’ by a high level on the appropriate output. For words
greater than 4.bits, units can be cascaded by connecting outputs
(A<B), and (A=B) to the corresponding inputs of the next signifi-
cant comparator (input A>8 is connected to a high). Inputs (A<B),
(A=8), and (A>B) on the Jeast significant (first) comparator are con-
nected to a low, a high, and a high, respectively.

BLOCK DIAGRAM

Applications include logic in CPU's, ctrrection and/or detection
40— {AD>8), of instrumentation conditions, comparator in testers, converters, and
6 O——f (A=8);,, ) controls.
8 O] (ALB)in (ADB)gy¢—013 ® Diode Protection on All Inputs
100—= A0 ® Noise Immunity = 45% of Vpp typical
10— 80 ® High Fanout > 50
T/ At 1A=8loyur —03 ® Quiescent Current = 5.0 nA/package typical @ 5 Vdc
90— 8 ® Expandable
B A< —or2 e Applicable to Binary or 8421-BCD Code
15 0—1 a3 ® Supply Voitage Range = 3.0 Vdc to 18 Vdc
1a0— 83 ® Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-

ature Range

Vpp = Pin 16

Vss = Pin 8
TRUTH TABLE N o o
INPUTS OUTPUTS
COMPARING CASCADING
A3,83 1 A2,B2 | A1, Bt AQ, B0 | A<SB A=8 A>8 | ALB A=8 A>B
A3l >33 X X x x X 1 [+ [+] 1
A3-83 {a2>82) X x x x 1 0 o 1
A3=83 | A2=82 | A1>81 x x x 1 o o 1
A3=83 | A2=82 | A1=81 | AO>80 | X x ' o o 1
A3=83 | A2=82 | A1=81 | A0=80 | © o v ) 3 3
A3=83 | A2«82 | a1=8B1 | A0=80 | 04| 1 1 o 1 o
A3=83 | A2=82 | A1<81 | ao=80 | 1 o 1 1 0 o
A3<83 | A2=82 | A1-81 [AG<BO | X 3 3 7 ] )
N : A3-83 | A2=82 |Ar< 81 x x x x 1 o o
a3-83 |A2<82 x x x x x 1 0 °
A3<B3| X x x x x x 1 o o
X = Don't Care
15 LOGIC DIAGRAM
a3
14
83
2

12
r——,:—j / D‘*"O_O(A<B)o“

©

10
AD

V93
/

11
80

3
(A< B) 0 >0
s {>°—<J>—<am-s)
(A-e)i,‘o——Dﬂ\ out
13

“
(A>B)mo——D= (A>8) gy

3

J
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MC1458
DUAL OPERATIONAL AMPLIFIER
SILICON MONOLITHIC INTEGRATED CIRCUIT

P1SUFFIX
PLASTIC PACKAGE
CASE 626
(MC 1458, MC 1458C MC 1458N}

U SUFFIX
CERAMIC PACKAGE
CASE 693

Inputs
A

Vee

EQUIVALENT CIRCUIT SCHEMATIC

vee

]

IN

MON INVERTING.
L1

INVERTING
1

1Y -
b
™ AT

0FsSET O—9
WL o=

7

Toutrut

MR

tay

4 1 10

\ /
-
.‘.
3
P!

vee

MC1496
BALANCED MODULATOR — DEMODULATOR
SILICON MONOLITHIC INTEGRATED CIRCUIT

VOLTAGE GAIN AND QUTPUT FREQUENCIES

Carrier input Apoproximate Qutput Signai
Signal (V¢) Voitage Gain Frequency(s)
Ry V
Low-level dc ——LC—K; ™M
2(Rg + 2r,)(?)
. R
High-ievet de Ag+ar, LY
L . R Vglirms)
ow-level ac ———— fo 2ty
2J2(80) me + 2r)
B37R -
High-level ac E——L fc ztm. 3fc 2 fm.
Rg + 2re Ste tfm. . . .
NOTES:

1. Low-level Modulating Signai, Vg, assumed in all cases.
V¢ is Carrier Input Voitage.

2. When the output signal contains multiple frequencies,
the gain expression given is for the output amplitude of
each of the two desired outputs, fe + fpm and fo - .

3. Al gain expressions are for a single-ended output. For

a differential outout connection, mulitiply each expres-

sion by two.

R = Load resistance.

. Rg = Ermutter resistance between pins 2 and 3.

. re = Transistor dynamic emitter resistance, at +25°C:

. 26 mVv
e 5 TmaAl

7. K = Boltzmann’s Constant, T = temperature in degrees
Kelvin, q = the charge on an electron.

KT
iy =2 26 mV at room temperature

A-26

G SUFFIX
METAL PACKAGE
CASE 603

Vee
siGnaLeeur 119 9 gyTeut
GAIN ADJUST 2 8 CARRIER INPUT

GAIN AQJUST 1
SIGNAL INPUT

7TCARRIER INPUT
§ QuUTPUT
BIAS

1Toe Visw:

L SUFFIX
CERAMIC PACKAGE

CASE 632

TO-116

P SUFFIX
PLASTIC PACKAGE Y

CASE 646
(MC 1496 oniy)

i

. a—
SIGNAL INPUT [:C—-z (00 veg

GAIN ADJUST (7] 3N
GAIN ADJUST (7] (LZ1ouTrut
SIGNAL INPUT CE-—J ' I ne

aias (3
ouTPuT i ———— [T Ne
ne 13 l—;!jcumsk INPUT

{TL] CARRIER INPUT
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( - MC3358
DUAL DIFFERENTIAL INPUT Lssuenx

OPERATIONAL AMPLIFIERS case o1
SILICON MONOLITHIC INTEGRATED CIRCUIT

/

Vee
Outout A (=) Quwmur 8
CIRCUIT DESCRIPTION ‘ ‘9
Van The MC3358 Series is made using two internaily '? V’
compensated, two-stage operational ampiifiers. The first Inputs A o e Inputs 8
stage of each consists of differentsal input devices Q24 and o

Q22 with input buffer transistors Q25 and Q21 and

. Veg/Gnd
the differental to single ended converter Q3 and Q4 (Toff“;w]
The first stage performs not only the first stage gain

PYSUFFIX

function but also perfarms the level shifting and trans
PLASTIC PACKAGE
conductance reduction functions. 8y reducing the trans CASE 526
conductance a smatler compensation capacitor (only 5 pF) (MC3458, MC3358 oniy)
can be employed, thus saving chip area. The transcon-
ductance reduction is accomplished by splitting the col-
lectors of Q24 and Q22 Another feature of this input
stage is that the nput common-mode range can include
the negative supply or ground, in single supply operation,
without saturating either the input devices or the dif.
ferential to single-ended converter, The second stage con- -
sists of a standard current source load amplitier stage. U SUFFIX
The output stage is unique because it allows the output CERA;\'?;’AC‘AGE
to swing to ground in single supply operation and yet does 893
- not exhibit any crossover distortion in split supply oper-
ation. This is possible because class AB operation is utilized.
. Each ampiitier is biased from an internal-voltage regu-
lator which has a low temperature coefficient thus giving
each amplifier good temperature characteristics as well as
excellent power supply rejection.

(TOP VIEW)

REPRESENTATIVE CIRCUIT SCHEMATIC Bias Circuitry
Common to Baoth
Ampiitiers

Qutout
{% Shown) + Vee
VI Q1914 ars Q27
Q20 R—— Jarr —_
= ’K““ 'l INVERTER PULSE RESPONSE
___L_ T oo T T
m— . i | ; z ! : | J
Q23 ‘2‘_ ; — : = : j
# s of I < : :
ct Itk L Q29 . I /: ‘
1 Re Qze T—— ——
ot WAV VA A
ar H : i
M > | e ! ; ' .
o | ; I ; ; : . '
Q22 Qza [— — L ]
v 1
inputs ‘ / . E : ; \ : .
- —— bl . - i
i A T
o—+—{ Q21 Qs - ‘ ' IS ! |
- ,_/i as Q3ia e L
N s RS 20 uvdiv
Q2 L‘ IS 24x
6
e
’ VEE (Gnd)
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MC7800C, AC SERIES

THREE-TERMINAL POSITIVE VOLTAGE REGULATORS

The MC78L0Q Series of positive voitage reguiators are inexpensive,

easy-to-use devices suitable for 3 multitude of applications that re- THREE-TERMINAL
quire a reguiated supply of up to 100 A, Like their higher powered POSITIVE FIXED
MC7800 and MC78MQ0 Series cousins, these regulators feature VOLTAGE REGULATORS

internal current limiting and thermai shutdown making them re-
markably rugged. No external components are required with the
MC78L00 devices in many applications.

These devices offer a substantial performance advantage over the
traditional zener diode-resistor combination. Qutput impedance is

greatly reduced and guiescent current is substantially reduced. P SUFFIX
® Wide Range of Available, Fixed Output Voltages c:gsgzzs
® Low Cost
® Internai Short-Circuit Current Limiting Pin 1. Outout
® internal Thermai Overload Protection ; ?ﬂ’"”:“’ LI
N . -] 3
® No External Components Required [21
® Complementary Negative Regulators Qffered
(MC79L00 Series) :
® Available in Either 5% (AC) or £10% (C) Selections
2 8ottom
View
! 3 G SUFFiX
CASE 79
TO-39
REPRESENTATIVE CIRCUIT SCHEMATIC
o Pin 1. Input
tnput 2. Qutout -
atn 3. Ground /
1k a3 as {Case connectad ' .
atz to pin 3} ’ A
»—E}\
[314]
S5 k 3
38k Outaut STANDARD APPLICATION
Qa4 Qs
L 0-25 k
1 input MC78LXXC Qutout
1.2% 1.9k 319k 322k c
Qe 0.33 uF Co’"
<
. Tﬁ ’_‘ﬁn Qa8 2.85k =
a7 A comman ground is required between the
420 input and the output voitages. The input voit-
age must remain typically 2.0 V above e out-
1k i
Common Pu( vofra;l even during the low point on the
o input rippte voitage,
<+
N * = C, is required if reguiator is located an
sppreciabie distancs from power supply
filter.
** =2 Co is not nesded for stability; however,
Device Na.| Device No. Nominal it does improve transient responm.
$10% 5% Voitage

MC78LOS5C | MC78LOSAC 50
MC78LO8SC | MCT78LOBAC 8.0
MC78L12C | MC78LI12AC 12
MC78L1ISC | MC78L15AC 15
MC78L18C | MCT78L18AC 8
MC78L24C | MC78L24AC 24
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MC7900C SERIES
THREE-TERMINAL NEGATIVE
VOLTAGE REGULATORS

The MC7900C Series of fixed output negative voitage regulators
are intended as complements 1o the popular MC7800C Series devices.
These negative regulators are available in the same seven-voitage
options as the MC7800C devices. In addition, two extra voitage
options commonly employed in MECL systems are also available
in the negative MC7900C Series.

Available in fixed output voltage options from -2.0 to -24 volts,
these regulators employ current limiting, thermal shutdown, and
safe-area compensation — making them remarkably rugged under
most operating conditions. With adequate heat-sinking they can
deliver output currents in excess of 1.0 ampere.

® No External Components Required
Internal Thermal Overload Protection
Internal Short-Circuit Current Limiting
Qutput Transistor Safe-Area Compensation

Packaged in the Plastic Case 221A and Case 1
{TQ-220 and Hermetic TO-3)

THREE-TERMINAL
NEGATIVE FIXED
VOLTAGE REGULATORS

K SUFFIX
METAL PACKAGE
CASE 1
(TO-3 TYPE)

(bottom view)

SCHEMATIC DIAGRAM

2V

TION

SR |

. m2
i vo
0%
x I/—
20 oF 1/
4 * -
108 | 10K N
N i
2x EE L 240
tx 0.3
750

vi

T SUFFIX
PLASTIC PACKAGE
CASE 2214

Pin 1. Ground

2. input

3. Quwmut
(Heatsink surface !
connectsd to Pin2)

STANDARD APPLICATION

Input MC79XXC Outout
Cin® .
Co

0.33 uf
1.0 uF

A common ground is required hetween the
input and the output voitages. The input voit-
age must remain typicatly 2.0 V more negative
even during the hignh point on the input ripple
voitage.

XX = these two digits of the type number indi-
cate voltage.

* =Cin is required if reguiator is located an
appreciable distance from power supply
filter.

*° =Co improves stability and trsnsient re-
sponse

DEVICE TYPE/NOMINAL OUTPUT VOLTAGE
MC7902C - 2.0 Volts MC7906C - 6.0 Volts MCT7915C - 15 Voits
MC7905C - 5.0 Voits MC?7908C - 8.0 Voits MC7918C - 18 Vors
MC7805.2C ~ 5.2 Voits  MCT7912C - 12 Volts MC7924C - 24 Votts
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(

MCT6
DUAL PHOTOTRANSISTOR OPTOISOLATORS

PACKAGE DIMENSIONS

:)a.

7
DESCRIPTION : ol

The MCT6 and MCT66 optoisolators have two channeis O & «
for high density applications. For four channel appli-
cations, two-packages fit into a standard 16-pin DIP X O
socket. Each channel is an NPN silicon planar photo- ]

transistor opticaily coupled to a gallium arsenide diode. x (®) «© '\;J laar'

(m
;
&

&4
™
[\J
&
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E MM54C02/MM74C02

QUAD 2-INPUT NOR GATE

MMS4COU/MM74C02
These logic gates employ complementary MOS (CMOS)

to achieve wide power supply operating range, low
power consumption, high noise immunity and symmetric
controlled rise and fall times. With featuras such as this
the 54C/74C logic family is close to ideal for use in digital
systems. Function and pin out compatibiiity with series
54/74 devices minimizes design time for those designers
already tamiliar with the standard 54/74 logic family.

Yee
[“ I‘J 'll " ’ll I’ !'

All inputs are protected trom damage due to static dis- Il B To s I

charge by diode clamps to Ve and GND. TOP VIEW oo

MM74C14 e
HEX SCHMITT TRIGGER [ o

The MMS5S4C14/MM74C14 Hex Schmitt Trigger is a mono-
lithic complementary MOS (CMOS) integrated circuit
constructed with N and P<channet enhancement tran-
sistors. The positive and negative going threshold voit-
ages, Vr, and Vr_, show low variation with respect to
temperature (typ. 0.0005V/°C at Ve = 10V), and hystere-
sis, V1, —Vr. > 0.2V is guaranteed.

All inputs are protected from damage due to static dis- ~ S
charge by diode clamps to Vec and GND.

GNOD
TOP VIEW

. MM74C373 Connection Diagram
OCTAL LATCH

guTIUT U
DISASLE

General Description 1=
The MM54C373/MM74C373, MM54C374/MM74C374 are = g ° :

(1]
integrated, complementary MOS (CMOS), 8-bit storage 01— 4 o Ragh 0 ! 3o
elements with TRI-STATE?® outputs. These outputs have
been specially designed to drive highly capacitive loads, 02 -t 0 9 LAY
such as one might find when driving a bus, and to have

a fan-out of 1 when driving standard TTL. When a high s
logic level is applied to the OUTPUT DISABLE input, ail

outputs go to a high impedance state, regardless of '_ﬁ

what signals are present at the other inputs and the
state of the storage slements. '

The MMS4C37¥MM74C373 i3 an 8-bit latch. When LATCH

ENABLE is high, the Q outputs will foliow the D inputs. oo —2 o 0 Do

When LATCH ENABLE goes low, data at the D inputs, ' G 2

which meets the set-up and hold time requirements, will 04— a e 0

be retained at the outputs until LATCH ENABLE returns 10 A are

high again. Gno—— g ENRILE
TOP Yigw
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NE-SA594

VACUUM FLUORESCENT DISPLAY DRIVER

DESCRIPTION - N, F PACKAGE

The NE/SAS594 is a display driver interface

tor vacuum fluorescent displays. The device w7 18] T
is comprised of 8 drivers and a bias network ~2 E V7] our 2
and is capable of driving the digits and/or w3 3] 7e) aur s
segments of most vacuum fluorescent

displays. we 1] 5] ouTe

. ) ws 5] NE/ 34504 14) Ut s
The inputs are designed to be compatible

with TTL, DTL, NMOS, PMOS or CMOS out- e e 3] aure
put circuitry. . »? E 12] our?
There is an active puil-down circuit on each ~e (1] 11) ours
output 30 that display ghosting is minimized GO [z‘ E ve

and no external components are required for
most tiuorescent display applications.

e——————————— ———

—Q vee

PO OUT

e | i e o e e e e e e e o o o i o o
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SAY-1
SUPER HIGH LEVEL (+23 DBM LO)
DOUBLE-BALANCED MIXERS

SAY SERIES
//
DESCRIPTION —High-leve! RF input capability coupled CONNECTIONS
with uitra-low distortion, octaves of bandwidth, and reason- TOP VIEwW
ably good conversion loss make the SAY series obvious m—_—-_‘ Letter M over pin 2
choices for applications in ECM receivers, spectrum analyz- Blue bead pin 1
ers, and field radios.
, ——
These mixers offar two-tone, third order intermodulation
products that are typically 70 dB below the desired IF level
(each tone is set at 0 dBm and the LO drive is at +23 dBm).
The 1 dB conversion compression point occurs at an RF (1 3 5 7 )
level of +20 d8m. s o o o -
Q Q -] o —
2 46 8/
BOTTOM VIEW

R Model Ne. 3
] 1 2
11
C Lo 8
RF 1
7 IF 3
BE Ground 2.5,8,7
= = Case Ground | 2.5,6,7
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-«
SBL-1

STANDARD LEVEL (+7 DBM LO)
DOUBLE-BALANCED MIXERS

SBL SERIES

CONNECTIONS

LETTER M QVER PIN 2
((BLUE BEAD PIN 1 SBL.IX ONLY)

MCL

1 3 5 7 —
Qo ] -] o
Q - o o
2 4 6 8 o=
BOTTOM VIEW
Fig.1 | Fig. 2
Model No. ! ‘ -1X
e ! L0 L] 35
RF 1 4
g 3 If 34 1
Ground 2.56.7 | 25.8.7
P4 by Case Ground — 2567
NOTE: PINS 3 AND 4 MUST BE
7 2 CONNECTED TOGETHER
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RF COVMIMUNICATIONS APPENDIX
X (TOP VIEW)
SN74165 crock L ARLLRL T miaLouTuT
Vog tNBIT 'O < L ] A eyt One
PARALLEL-LOAD 8-BIT SHIFT REGISTERS ininiIininn
T { [ I T
4 L
CLOCK O < [] A SEAAL
L] TN g (L3
. SHIFT!
The '165 and 'LS165 are 8-bit serial shift registers L0a0 O
that shift the data in the direction of Qs toward b
QH when clocked. Parallel-in access to each stage is L l l l J I
made available by eight individual direct data inputs 1 N30« 0sHs N 1
that are enabled by a low level at the shift/load SHIFT/ CLOCK € W OUTPUT GRB
N . . Sr——— a
input, These registers aiso feature gated clock inputs Loso PARALLEL tePUTY
and complementary outputs from the eighth bit. Ail
— inputs are diode-clamped to minimize positive logic: e dexcription
’ transmission-line effects, theretyy simplifying system
design.

Clocking is accomplished through a 2-<input positive-NOR gate, permitting one input to be used as a clock-inhibit
function. Holding either of the clock inputs high inhibits clocking and hoiding either clock input low with the
shift/load input high enables the other ciock input. The clock-inhibit input should be changed to the high fevel only
while the clock input is high. Parallel Joading is inhibited as long as the shift/load input is high. Data at the parailel
inputs are loaded dirsctly into the register on 3 high-to-low transition of the shift/icad input independently of the Jevels
of the clock, ctock inhibit, or serial inputs.

FUNCTION TABLE

INPUTS INTEANAL
SHIFT/ [ CLOCK PARALLEL| OUTPUTS ouTPUT
LOAD [INMIBIT CLOCK| SERIAL A...H Q Q n
.. a a
L X X X a...h 3 b ]
H L L X X Qap Qgo. Qo
K L + H X H  Qan| Qgn
H L * L x L Qan ] Qga
H H X X X Qa0 Qgg Qno

© SN74L90
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTER
) ) ‘90A, ‘L90, ‘LSS0 ‘90A, ‘L0, ‘LSS0
Each of these monolithic counters contains four 5CD COUNT SEQUENCE BIOUINARY (5.2) INPUT a ., a
master-slave  flip-flops and additional gating to {Sen Nove A} (Sow Nore B} ﬁﬁﬁu% 5,
) . OUTPUT CUTPUT 14 13 12 1" 10 3 8!
provide a divide-by-two counter and a three-stage counT mwr}—“ ’

s L . - Op Oc Qg Qa Qa Qo Q¢ Og [ [
binary counter for which the count cycle length is 3 ' — 3 reRa— a . 5 I
divide-by-five for the '90A, ‘L90, and ‘LS90, A A ba 0 3: |
divide-by-six for the ‘92A and °'L$92, and 2 [ S 2 [ ! b3 L i
divide-by-eight for the '93A, 'L93, and 'LS93. 3 LoLomoN ] [ Pony oy Rai

N LomoL a LMoL l

5 LoHoeow 1) MoL oL L
All of these counters have a gated zero reset and the . Low oL 7
‘'S0A, ‘L90, and 'LS90 aiso have gated set-to-nine ) Conom : : : : : INEUT Aoy Raigy NC Voo Ram gy
inputs for use in BCD nine’s complement 8 HoLoL L s oL oM om POSITIVE LOGIC: SEE FUNCTION TABLES
applications. 9 L oL~ 9 HooWoL
To use their maximum count length (decade, divide- "90A."L90, ‘LSS0

RESET/COUNT FUNCTION TABLE

by-twelve, ar four-bit binary) of these counters, the 8 RESET NPUTS OUTPUT
input is connected to the Qpu output. The input Rot) Porzi Rain Asiz| Op Oc O Oa
count puises are apotied to input A and the outputs ) ] O X L L ot
are as described in the appropriate function table. A - H x Lfe e
symmetrical divide-by-ten count can be obtained x x " N
from the '90A, ’L90, or °‘LS90 counters by o CounT

. . L X L X COUNT
connecting the Qp output to the A input and N x x . CounT
applying the input count to the B input which gives a x N L x COUNT

divide-by-ten square wave at output OA.
NOTES A, Output Qg 11 connected 10 ingut B for BCD count
8. Output Qg 15 connected 10 indut A for Di-quinsry
count.
Outout Q, 1t connected 1o input B,
H = Nigh fevel, L * iow levei, X = irrelevant

on
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SN54LS/74L592 e
DECADE COUNTER; DIVIDE-BY-TWELVE COUNTER; 1—olce,
4-BIT BINARY COUNTER Ma_Co 1 20
LOW POWER SCHOTTKY @ l [
' 87 1211 9 8
VCC =Pin§
LOGIC DIAGRAM GND = Pin 10
LS92 NC = Pins 2, 3,4,713
CONNECTION DIAGRAM
DiP (TOP VIEW)
J o o~y Yy a 3 Qfem FR ! -
C"OCF —0f CP —~t—afcP —t—oicP .
KCDG KCDE KCDE xco‘ 2
L i i if :
5,0 .
MR i
= > | ® ® .

S
&
o

Q, a3 7

O = Pin Numbers NC = No Internai Connection
Veg =Pin§

GND = Pin 10 NOTE: v
The Flatpak version has the same
pinouts (Connection Diagram) as
. the Dual In-Line Package.

FUNCTIONAL DESCRIPTION — The LS390, LS92, and LS93 are 4-bit ripple type Decade, Divide-By-Twelve, and Binary
Counters respectively. Each device consists of four master/slave flip-flops which are internally connected to provide a
divide-by-two section and a divide-by-five (LS90), divide-by-six (LS32), or divide-by-eight {LS93) section. Each section has a
separate clock input which initiates state changes of the counter on the HIGH-to-LOW clock transition. State changes of the Q
outputs do not occur simultaneously because of internal ripple delays. Therefore, decoded output signais are subject 1o decoding
spikes and should not be used for clocks or strobes. The Qg output of each device is designed and specified to drive the rated
fan-out plus the CP1 input of the device.

A gated AND asynchronous Master Reset (MR e MR2)is provided on all counters which overrides and clocks and resets (clears)
all the flip-flops. A gated AND asynchronous Master Set(MSqe MS19)is provided on the LSS0 which overrides the clocks and the
MR inputs and sets the outputs to nine (HLLH).

Since the output from the divide-by-two section is not internally connected to the succeeding stages, the devices may be
operated in various counting modes.

A. Modulo 12, Divide-By-Tweive Counter — The CP1 input must be externally connected to the Qg output. The CPg input
receives the incoming count and Q3 produces a symmetrical divide-by-twelve square wave output.

8. Divide-By-Two and Divide-By-Six Counter — No external interconnections are required. The first flip-flop is used as abinary
element for the divide-by-two function. The C?1 input is used to obtain divide-by-three operation at the Q1 and Q2 outputs
and divide-by-six operation at the Q3 output.

TRUTH TABLE

& HARRIS

MODE SELECTION COUNT QUTPUT

RESET QUTPUTS Qo Q,4 Qz 03
INPUTS 0 L L L L
MRy Mgz QO Ql Qz 03 1 H L L L

2 L H L L

H H L L L L 3 o g N N

L H Count 2 L L h N

H L Count c a C H .

L L Count 5 L L L n

H = HiGH Voitage Levet 7 H L L H

L = LOW Voirage Level

X = Don't Care 8 L H L H
9 H H L H

10 L L H H

11 H L H H

Note: Output Qg connected to 1nput C—P1
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SN54LS/74LS393 SNE4LS/7415393
DUAL DECADE COUNTER; DUAL 4-STAGE
BINARY COUNTER

LOW POWER SCHOTTKY

J Suffix — Case §32-06 (Ceramic)
N Suffix — Case 6§46-05 (Plastic)

FUNCTIONAL DESCRIPTION—Each half of the SN54LS/74L5393 Operates inthe Modulo16 binarysequence,asindicatedin
the =16 Truth Table. The first flip-flop is triggered by HIGH-t0-LOW transitions of the CP input signal. Each of the other flip-flops
is triggered by a HIGH-to-LOW transition of the Q output of the preceding flip-fiop. Thus state changes of the Q outputs do not
occur simultaneously. This means that logic signats derived from combinations of these outputs will be subject to decoding
spikes and, therefore, should not be used as clocks for other counters, registers or flip-flops. A HIGH signal on MR forces ali
outputs to the LOW state and prevents counting.

SN54LS/74LS393 LOGIC DIAGRAM (one half shown)

CPo
Q
K cp J X cp 4 X CcP 4 X cp 4
co [ ¢ r—dco
! 1} Q a
MR
V'\‘

Qg Q Q, Q3
SN54L5/7415393
TRUTH TABLE
QUTPUTS
COUNT G370, a1 [ Gg
] L L L L=
1 L L L|
2 L L [l L
3 Ll L] R
4 L ] L L
5 Ll H ] L~
6 Li'H] M| L
7 LI H M| H
. 8 HiLl o]
9 ML L) H
10 Hi LjHIT L
1" H L H H
12 H| Ml v L
13 Ml Hj L] H
14 i oH L
15 H H H ML

H = HIGH Voitage Level
L = LOW Voltage Levei

A-37



RE-1310 - 0 HARRIS

APPENDIX RF COMMUNICATIONS
SN54LS151/SN74L.8151 CONNECTION DIAGRAM (
8- INPUT MULTIPLEXER LOGIC SYMBOL DIP (TOP VIEW)

LOW POWER SCHOTTKY

1 15 14 13 12

jimu

1213 lais 1g iy

|

'o

11—
10—s,

7
3
0

9 rd S2

o —Of N

Ve = Pin 16
GND = Pin 8 J Suffix — Case §20-06
{Ceramic)
N Suffix — Case 848-05
(Ptastic)
FUNCTIONAL DESCRIPTION — The LS151 is a logical implementation of a single pole, 8-position switch with the
switch position controlied by the state of three Select inputs, Sg. S1. S2. Both assertion and negation outputs are
provided. The Enable input (E) is active LOW. When it is not activated, the negation output is HIGH and the assertion
output is LOW regardless of ali other inputs. The logic function provided at the output is:
Z=E-lg-39'51757 + 19SSy S + 12:59°51 -5 + 13595 -5 +
'4°S9°S1°S2 + 15°S0*S1°S3 + 1g°Sg°S1°Sz + 17:Sp° S *S7).
The LS151 provides the ability, in one package, to select from eight sources of data or control information. By proper o 7——
manipulation of the inputs, the LS151 can provide any logic function of four variables and its negation. [
LOGIC DIAGRAM
'g b 2 '3 ia Is 's 7
L2 © 0o @ 0 @ @ %o 0
IO_—W
S‘O-——Do—T«#
@)
S o—_Do—ﬁ
H Q——& I 1
. T. .]r.. .‘.;j .] .] 1
TRUTH TABLE
E S2 St So o 14 2 13 g 3 s Iy 4 Z
H X X X X X X X X X X X H L
Vee = Pin 16 L L L L L X X X X X X X H L
GND = Pin 8 L L L L H X X b4 X X X X L H
o . L L L H X L X X X X X X H L
= Pin Numbers Ll oA ix H O x x x x x xl|lo¢ n
L L H L X X L X X x X X H L
L L H L X X H X X X X X L H
L L H M X X X L X X X X H L
L L M H X X X H X X X b3 L H
L H L L X X X X L X X X H L
L H L L X X X X M X X X L H
L H L H X X X X X L X X H L
L H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L M H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H L H &
H = HIGH Voitage Level
L = LOW Voltage Levei
X = Don’t Care

A-38



& HARRIS

RF-1310
RF COMMUNICATIONS APPENDIX
P

SN541.S02/SN74LS02
" QUAD 2-INPUT NOR GATE
LOW POWER SCHOTTKY

\
C]
[-]
E“_‘
[]
[-]
C—
3]

SN541.S04/SN74LS04
HEX INVERTER
LOW POWER SCHOTTKY

DO

J Suffix — Case 632-06 {Ceramic)
N Suffix — Case 646-05 (Plastic)

SN54LS32/SN74L832
QUAD 2-INPUT OR GATE
LOW POWER SCHOTTKY

DEADRDRORORE

GNOD

J Suffix — Case 632-06 (Ceramic)
N Suffix — Case 646-05 (Plastic)
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L qth—

,

SN54LS139/SN74LS139 L06IC SYMBOL
DUAL 1-OF-4 DECODER/DEMULTIPLEXER
LOW POWER SCHOTTKY

23 15 14 13 CONNECT!ON DIAGRAM
DIP (TOP VIEW)

[

A0 Ay £ A A

DECODER a DECODER b
09 01 97 O3 0p 91 07 03
I z s 7 12 1110 9
LOGIC DIAGRAM
E, Ace Ata g Aow Ay .
Vee = Pin 16
o ® Q@ ©é7 @§ ® GND = Pin 8
J Suffix — Case 620-06
{Ceramic}
N Suffix — Case 648-05
(Plastic)
NQTE:
bl bl bl hed The Flatpak version hes the same

pinouts (Connection Diagram) as the
Duat in-Line Package.

of o of of o of of o

Oca Oy 0o, 03, Oon O1p Ozp O3p

Veg »Pin 16
GND =Pin 8 .
@] = Pin Numbers .

FUNCTIONAL DESCRIPTION — The LS139 is a high speed dual 1-of-4 decoder/demultiplexer fabricated with the Schottky
barrier diode process. The device has two independent decoders, each of which accept two binary weighted inputs (Ap.At)and
provide four mutually exclusive active LOW outputs (3g-03). Each decoder has an active LOW Enable (E). When E is HIGH all
outputs are forced HIGH. The enable can be used as the data input for a 4-output demultiplexer application.

Each haif of the LS139 generates all four minterms of two variabies. These four minterms are useful in some applications,
replacing muitiple gate functions as shown in Fig. a, and thereby reducing the number of packages required in a logic network

TRUTH TABLE € E
INPUTS OUTPUTS “o %— % %o %D_ %
Ay A

L4
g
ol
R
ol
w
]

rrrrrrrzx mj
IrxIr x
T T rrx
s S s G A
I IrITIX

IrIIcx
R EE:
rEm
Q
~N
23,
o
~N

E E
0 :%)_
A, 3 A o]
=~ HIGH Voltage Level 0 %’_ o~ 3
1

H
L = LOW Voitage Levei
X = Don't Care Fig. a

A-40



a HARRIS RF-1310

RF COMMUNICATIONS APPENDIX
:
SN541L.S245/SN741L.5245

LOGIC AND CONNECTION DIAGRAM

OCTAL BUS TRANSCEIVER OIP (TOP VIEW)
LOW POWER SCHOTTKY

DESCRIPTION — The SN54LS/74L.S245 is an Octal Bus Transmitter/ on E
Receiver designed for 8-line asynchronous 2-way data communication *o E
between data buses. Direction Input {DR) controls transmission of Data Ay E
from bus A to bus B or bus B to bus A depending upon its logic levet. The A E

Enable input (E) can be used to isolate the buses.
A3 E
A

AT
TRUTH TABLE Ag E
INPUTS Ayl
= QUTPUT ' :
E | DR Gno fio]
L L Bus B Datato Bus A
L H BusADatatoBusB
H -X {solation

J Suffix — Case 732-03 (Ceramic)
H = HIGH Voitage Lavel N Suffix — Case 738-01 (Plastic)
L = LOW Voitage Level
X = immateriai

SN74L542
4-LINE-TO-10-LINE DECODERS (1-OF-10)

These monalithic decimal decoders consist of eight
inverters and ten four-input NAND gates. The invert-
ers are connected in pairs to make BCD input data
available for decoding by the NAND gates. Full
decoding of valid input logic ensures that all outputs
remain off for all invalid input conditions.

The "42A, ‘L42, and 'LLS42 BCD-to-decimal decoders,
the "43A and 'L43 excess-3-to-decimai decoders, and
the "44A and 'L44 excess-3-gray-to-decimal decoders feature inputs and outputs that are compatible for use with most

. TTL and other saturated low-levei logic circuits. D< noise margins are typically one volt. ALL TYPES
DECIMAL OUTPUT
) 1 2 3 4 5 6 7 8 9
INPUTS ouTrUTS L H H H H H H H H H
vee A 8 ¢ O 9 8 7 H L H H H H H H H H
s e[ w o]l H oM L'K H H H H H H
l L__\[__‘l——{?— H H H L H H H H H H
H H H H L H H H H H
) c o°
H H H H H L H H H H
H H H H H H L H H H
0t 23456 7839 H H H H H H H L H H
Y :_-Jr LLL{ X [ H M H H H 2] H L . H
L H H H H H H H H H L
ISR IER IR I LN InAEE H H H H H H H H H H
0 1 2 3 . 5 §, GND H H 2} H H ] H- H M H
OUTPUTS H H %] ] H H H ] H H
H H H K H H H M H H
potitive logic: see function tabie H " H " H H H H v H
H M H H H H H H H M
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SN74LS74N (
DUAL D-TYPE POSITIVE EDGE TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

2
Voo cLR 20 26K 2PR 20 20

FUNCTION TABLE
INPUTS oUTPUTS
PRESET CLEAR CLOCX D | @ @
L H x x| n L
H L X X! L M
L L X X e L
H ] 4 ] M L
1] ] t t 1. :‘ :.H 10 1CK tPA 10 1@ GNO
H H L X]1Q Qo
SN74LS122

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

Rexr!
FUNCTION TABLE Ve Cext we Sext wc Pt a
e e Iniainininininl
CLEAR{AY A2 8 82} Q ]
C X x X x| 4L ™M
fo X R x x L L] e e et e e e+ o i ot s i
x X x L x|
x x x x t|luv o™
" Lx ot RNl U
) Lo ot iU
“ x Lt Wi v Al A7 81 82 CLR O GNO . e
] x oMty SNS4122 (J, W) SN74122 (J, N}
LI TS IR o U 4 SNSALI22 (4, T)  SNT4L122 (4, N} -
" [ N AR NOTES: 1. AN EXTERNAL TIMING CAPACITOR SNSALS122 (J, W) SNT4LS122 (I, N) -
N R B AT B D A POSITVEL ‘122 ... Ring = 10 k21 NOM
’ Cox o wom | v EXT exr/Cexr . "~
L FOR ACCURATE REPEATASLE PULSE L122... Rins = 20 k2 NOM
' A LA WIDTHS, CONNECT AN EXTERNAL LS122. . . Rijng = 10 k3 NOM

AESISTOR GETWEEN Rpyy/Ceyr
AND VCCWWH At
QPEN-CIRCUNTED,
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SN74L5138
DECODER/DEMULTIPLEXER

These Schottky-clamped TTL MSI circuits are
designed to be used in high-performance memory-

SELECT OATA QUTPUTS

i - i icati requiring v ENABLE
decoding or data-routing applications requiring very Voo T m Y T

short propagation detay times. in high-performance
memory systems these decoders can be used to
minimize the effects of system decoding. When
employed with high-speed memories utilizing a fast-
enable circuit the delay times of these decoders and
the enable time of the memory are usually less than
the typical access time of the memory This means
,/ that the effective system defay introduced by the
> Schottky-clamped system decoder is negligible.

The ‘L5138 and 'S138 decode one-of-eight lines SELECT DATA QUTPUTS
dependent on the conditions at the three binary
select inputs and the three enable inputs. Two
active-low and one active-high enable inputs reduce
the need for externai gates or inverters when
expanding. A 24-line decoder can be implemented

POSITIVE LOGIC: SEE FUNCTION TABLE

without external inverters and a 32-line decoder ‘L$138, 'S138
requires only one inverter. An enabie input can be ‘LS138, 'S138 FUNCTION TABLE
used as a data input for demuitiplexing applications. INPUTS
5 )
0% v ENABLE | SELECT ouTPuTS
r o Gl G2°|C B A[YO Y Y2 Y3VYaVYSYS Y7
]
o >—l_>_ X H [X X X|H H H HHHHH
ENABLE T {13}
B o B N N
G28
s [ (121
FD’_”> H oL |L L HIH L H H HHHMHH
AT,
_*;i_},w__l“guy:msHLLHLHHLHHHHH
. H L L H HIH H KL HHHH
A-Q’—{): J\"‘:{_}—vs H L [H L LIHM H HHLHMUHMH
H L [H L HlH H B H KWL HH
seLecT J g IS —— LIV
mnn’s_D: 1 H Lt [H H LIH H H HHNLH
- @ vy H L [H H H|H H M H H M H
Pt} D D ) L

* G22GlA+G28
H = HIGH LEVEL, L« LOW LEVEL, X » IRRELEVANT
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0

SN74LS168A
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

Programmable Look-Ahead Up/Down

. (TOP VIEW}
Binary/Decade Counters
o Fulily Synchropous Operation for Counting I ouTRTS
and Programming caRRY ENASLE
vee ouTeuT f Qa Os Qc (s T LOAD
¢ Internal Look-Ahead for Fast Counting wi || Jw{ {13] Ju2i In " ]
e Carry QOutput for n-Bit Cascading I [ l { l L
e Fully Independent Clock Circuit iE Qa0 Qo Op ENAELE
OUTPUT
UP OO LOAD
- ENABLE
IMUM CcK
TYPICAL MAXIMU TYPICAL cx » c ° s
CLOCK FREQUENCY
TYPE POWER
COUNTING |COUNTING| o
uP DOWN || |zl[1l!t][|!|ll|1‘{l]
‘LSI168A, ‘LS168A 35 MH2 35 MH2 100 mw ud cx A [] c [ tn’us GNO
168, 'S169 70 MHz 55 MHz 500 mw DATA HerUTS
positive logic: e description
description

These synchronous presettable counters feature an internai carry look-ahead for cascading in high-speed counting
- ipolica(ions. The ‘LS168A and S168 are decade counters and the ‘LS169A and ‘S169 are 4-bit binary counters.
Synchronous operation is provided by having ail flip-flops clocked simultanecusly so that the outputs change
coincident with each other when so instructed by the count-enable inputs and internai gating. This mode of operation
helps eliminate the output counting spikes that are normally associated with asynchronous {rippleclock) counters. A
buffered clock input triggers the four master-stave flip-flops on the rising (positive-going) edge of the clock waveform.

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry
ailows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at
the load input disables the counter and causes the outputs 10 agree with the data inputs after the next clock puise.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional
gating. instrumental in accomoplishing this function are two count-enable inputs and a carry output. Both count enable
inputs (F and T) must be low to count. The direction of the count is determined by the level of the up/down input.
When the input is high, the caunter counts up: when low, it counts down. Input T is fed forward to enable the carry
output The carry output thus enablied wiil produce a lowdevel output pulse with a duration approximately equal to the
high portion of the Qpa output when counting up and approximately equal to the low portion of the Qa output when
counting down. This (ow-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the
enable B or Tinputs are allowed regardless of the level of the clock input. All inputs are diodeclamped to minimize
transmission-line effects, thereby simpiifying system design.

These counters feature a fully independent clock circuit. Changes at control inputs {enable F enable ?, load, up/down}
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whather
enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hoid times.

The 'LS168A and 'LS169A are completely new designs. Compared to the original 'LS168 and LS169, they feature
O-nanasecond minimum holid time and reduced input currents ||H and l”_.

A-44



% HARRIS RF-1310

RF COMMUNICATIONS APPENDIX
e ———
SN741.8245 -

OCTAL BUS TRANSCEIVERSWITH 3-STATE OUTPUTS
description

These octal bus transceivers are designed for asynchronous two-way communication between data buses. The control
function impiementation minimizes external timing requirements.

The device ailows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon the
logic level at the direction control {DIR]} input. The enable input (G) can be used to disable the device so that the buses
are effectively isolated.

/ The SNS415245 is characterized for operation over the full military temperature rangs of —55°C to 125°C. The
SN741S245 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
EMABLE

Vee & a 82 83 84 g5 86 87 a8
20 13 18 ” 16 15 16 11 2 1 ENABLE DIRECTION

5 CONTROL OPERATION
,_J _E] _C.r DIR
L L Bdeta to Abus
g L H A deta t0 8 bus
V v, v, v 5"7 v, n7 v H X Isoistion

H = nigh level, L = low jevel, X = irrelevent

POSITIVE LOGIC: SEE FUNCTION TASLE
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SN74LS373, SN74L.S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

These 8-bit registers feature totem-pole three-state outputs designed specifically for driving highiy-capacitive or
reistively low-impedance loads. The high-impedance third state and increased high-logic-ievel drive provide these
registers with the capability of being connected directly to and driving the bus lines in a bus-organized system without
need for interface or pull-up components. They are particularly sttractive for implementing buffer registers, 1/0 ports,
bidirectional bus drivers, and working registers.

The eight latches of the ‘LS373 and ‘S373 are transparent D-type latches meaning that while the enabie (G} is high the
Q outputs will follow the data (D) inputs. When the enasbie is taken iow the output will be lstched at the level of the
data that was setup.

logic: see function table

‘L3373, 3373 ‘LS374, 8374 L

P—< 2 QUTPUT

FUNCTION TABLE FUNCTION TABLE
ouTruT ENABLE ouUTrUT
D ouTrJUT CLOCK D ouTePuUT
CONTROL G CONTROL
L H H H L t H H
L H t L L t L L
L L x Qo L L x Qg
H X X z H X X Z
. WTAUTVee (f1 ™7 ghmeuTy
150 MHz + 100 o T Voo
outrur g2 1P ineut
ouTAUT vl vi ] 3 shweor
Ut v oI e sBv Zener
ors
Fig.1 Pin connections - top view
INPUT outPuT
Vee Voo
1 1
T A
| |
i 1
| 1
CLocKiNAUT 7 T sureen [ ssec b ssecr 1 e ECLTO TTL !

Pr——— AMPLIFIER COUMTER COUNTER COUNTER [~ |TRANSLATCH
CLACK INPUT § "‘I ] 1

INPUT Vgglow) ouTPUT VEE v
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SRA- CONNECTIONS
STANDARD LEVEL (+7 DBM LO)
DOUBLE-BALANCED MIXERS TOP ViEw .
Lettar M over pin 2
[MCL ] Biue bead pin 1
1 35 7
o o -] Q
Q Q o o ——
\_2 465 38
BOTTOM VIEW
PIN LAYQUT
Madei No. h-'i :
-1-1
)
<1
Lo . 8
RF -1
13 34
Ground 2,567
Case Ground 2
SRA-1H

0.5 MHz - 500 MHz
-HIGH LEVEL (+17 dBm LO)
DOUBLE-BALANCED MIXERS
3 ——03 1 TOP VIEW - -
g 3 E MCL g?ueegeadozeirri %m
43
2

S £

PIN LAYOUT
Lo R
i N BOTTOM VIEW

Ground 2,5,6,7
Case Ground 2
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TLO72 (

LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

description

The JFET-input operational amplifiers of the TLO71 series are designed as low-noise versions of the TLOB1 series
amplifiers with low input bias and offset currents and fast slew rate. The low harmonic distortion and low noise make
the TLO71 series ideally suited as amplifiers for high-fidelity and audio preamplifier applications. Each amplifier

features JFET.inputs (for high input impedance) coupled with bipolar output stages all integrated on a single
monolithic chip.

NON
OUT- INV 1NV
VEC pyr INPUT INPUT

8 7 8 5

o
1

1 1 1 4
QUT 1INV NON VCC
PUT INPUT INV

INPUT

SERIES ULN-2000A
HIGH-VOLTAGE, HIGH-CURRENT Lo
DARLINGTON TRANSISTOR ARRAYS

Series ULN-2003A
{each driver)

PARALLEL
INPUTS

A\
- 8 ¢ o '
fun Ju2 fun jia

T

PR T PR T
. £st : 555‘ () OUTPUT
A DN
P> Cx o p-
SE:|:L ot ; X 0, R i QuTPUT
INPU D CLEAR CLEAR On
SHIFT/ (1)
L3A0
{
cLock 2 (
cLaex 1St
INWIBIT
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< 11C44

PHASE/FREQUENCY DETECTOR

GENERAL DESCRIPTION — The 11C44 contains a Phase/Frequency Detector, a Phase Detector, LOGIC SYMBOL
a Charge Pump, and an Amplifier. The Phase/Frequency Detector accepts TTL signals representing
a Reference Frequency (RF) and a Variable Frequency {VF), compares the relative timing of their

negative going transitions, and generates either an UP (U1) or a DOWN (D 1)signal whose duration vl 13
is equal to the RF-VF timing difference. When the RF and VF signalis have the same frequency, the 1 —RF D1 p—2
Phase Detector outputs U2 and D2 provide binary signals whose duty cycles are proportional to the 3 — VF u2 p—12
phase angle between RF and VF. The Charge Pump can be driven from U1 and D1 or U2 and D2, D2}—s

and has three possible output states representing CHARGE, DISCHARGE, and HOLD instructions
when applied to an integrator. The Ampiifier is a Darlington transistor with grounded emitter and
uncommitted collector and base. The 11C44 thus contains several of the functional elements used

. P . . a—p F —

in phase-locked loop applications. Itis pin compatible with the Motarola MC4044/4344, but has b v s
better discrimination capability for small phase differences. ’

11 —4 PD OfF F—10
FUNCTIONS 9 —2 8 8
RF — Reference Frequency Input PU, PD — Charge Pump Inputs
VF — Variable Frequency Input UF, DF — Charge Pump Outputs
U1, D1 — Phase/Frequency Detector Outputs A — Amplifier Input Vee =Pin 14
U2, D2 — Phase Detector Outputs B — Amplifier Output GNO =Pin 7

LOGIC DIAGRAM AND SCHEMATIC

__L_LD= ={o-

b e .

r—-—" - " -"-"=-=-=-—-—= -

|

o i, 9

| | |

l 0z |

| PHASE DETECTOR | | ameuren =

e o e o o e . _J L ___ |
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27C 32

32K (4K X 8) UV ERASABLE PROM

PIN CONFIGURATION MODE SELECTION
" PINS CE | OE/Vpe Vee QUTPUTS
~ge 1P MODE (| (20 2¢t | (811,1317)
Adl] 2 2[4
L 234 Read ViL Vie +5 Dout
e P nan Standby Viw |Don't Care | +5 High Z
A s 20 [J0E My Program Vil Vep +5 Din
A‘E N bt g;_; Progeam Verify | Vic | ViL +5 Dour
Al 18 — - -
P Inh v, v 5 High Z
‘tc s ” :o’ rogrsm In Ibft (™ PP + igh
e K} 16 {0
o] 10 15 [J0s
%4 n 1 [0% BLOCK DIAGRAM
GNDo( 12 13[]0,
DATA OUTPUTS
veco—o 0Co-07
GNO oo —————
i T
s o
PIN NAMES &E & Loaie OUTPUT BUFFERS
- Y v
"{Tas-Anw_ | ADORESSES ao-ary | =] oecooen |3  vaATmG i
| CE CHIP ENABLE Ay —=
OF OUTPUT ENABLE = X : 32.768-817
Og-0y QUTPUTS ==| O€coper : CELL MATRIX
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2716
16K (2K x 8) UV ERASABLE PROM

The Intel™ 2716 is a 16,384-bit ultraviolet erasable and electrically programmable read-only memory (EPRQM). The 2716
operates from a single 5-volt power supply, has a static standby mode, and features fast single address location program-
ming. It makes designing with EPROMs faster, easier and more economical.

The 2716, with its single 5-volt supply and with an access time up to 350 ns, is ideal for use with the newer high performance
+5V microprocessors such as intel’s 8085 and 8086. The 2716 is also the first EPROM with a static standby mode which
reduces the power dissipation without increasing access time. The maximum active power dissipation is 525 mW while the
maximum standby power dissipation is only 132 mW, a 75% savings.

The 2718 has the simpiest and fastest method yet devised for programming EPROMs ~ single pulse TTL level programming.
No need for high voitage pulsing because all programming controls are handied by TTL signals. Program any location at any
time—either individuaily, sequentially or at random, with the 2716's single address location programming. Total programming
time for all 16,384 bits is oniy 100 seconds.

PIN CONFIGURATION MOOE SELECTION
2732°
v PINS CE/PGM 0E v v ouTPUTS
oc 14 =4
a firy Qo n gy | &1z
nh 4y MODE
upv
»b 6;:’ AEAD N Vie 5 - Ogyr
19 Ay STANGBY Vin OON'T CARE +5 +5 HIGH Z
S'E PROGRAM PULSED ¥y 70 Ve Vg s | % Dy
0
b 075 PROGAAM VERIFY Vi Vie +23 -4 Ogyt
5P og PROGAAM INWIBIT Vi Vi 2§ +5 HiGH 2
“Ho,
BP9 BLOCK DIAGRAM
. *REFER TO 2132 DATA OUTPUTS
- DAT A SHEEY FOR Voo om——o 090y
. SPECIFICATIONS A,
I GND o—r—m—
QE gu NAS
CE/PGM CHIP ENABLE AND
N PIN NAMES i PROG LOGIC QUTPUT BUFFEAS
A GORESSES = B Y GATING
Ag-Ayg | A — oecacen | -
C_EIPGM CHIP ENABLE/PROGRAM Aﬂ"m
| 0 QUTPUT ENABLE ADDRESS 1
0g-0; | ouTeuts INPUTS ] /4« . 18384 81T
Pr———— DECOOER . CELL MATRIX
— .
=
N
Em—
.
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(8K X 8) UV ERASABLE PROM

A-52

GE —=] OUTPUT ENABLE
el CHIP ENABLE
& o A'fOGIC QUTPYUT BUFFERS
= M Y.GATING
A-A, | —] _0€ECODER | )
ADORESS b
INPUTS | —= X
= 65.538- 81T
=| OECOoER CELL MATRIX
b

BLOCK DIAGRAM

OATA QUTPUTS
©O9-07

HTHH

vece o——
GND o——
Vpp O—

DEVICE CPERATION

The five modes of operation of the 2764 are fisted in Table 1. A
single 5V power supply is required in the read mode. All
inputs are TTL levels except for Vp,.

TABLE 1. MODE SELECTION

a HARRIS
RF COMMUNICATIONS

e

2764
PIN CONFIGURATION

n

PINS |CE| OE|PGM| V,s | Vec| Outputs
MODE (20)| (22)| (27)| (1) | (28)((11-13, 15-19)
Read Vo | Mo} Vi | Vee| Yoo | Dour
Standby Vi X X | Vee| Vee | HighZ
Program Vo X Vie | Voo | Veci Din
Program Verity | Vi | Vic | Viu | Ver | Vec] Dour
Program Inhibit} V. x X | Vep| Vec| HighZ

x can be aither V,, or Vi,

Voo (11 ~ [ vee
L Tam K] [ seu
a1 s nJnco
Mud %[
PIN NAMES HQs »pgn
s 23 Au
AA ADORESSES I¥m K n{]6E
EE CHIP ENABLE a2 2{] a0
O OUTPUT ENABLE A wo[]cE
Q,-0; | OUTPUTS a{TJro w{Jor
PGM | PROGRAM Y= KB w{Jos
N.C. | NO CONNECT o[ wfTes
21m RE w[]oa
Gno [ e _sfdos
READ MODE

The 2764 has two control functions, both of which must be
logically satistied in order to obtain data at the outputs. Chip

Enable (CE) is the power control and should be used for

device selection. Output Enable (OE) is the output control
and should be used to gate data to the output pins, indepen-
dent of device selection. Assuming that addresses are stable,
address access time (t,cc) is equal to the delay from CE to
output (). Data is availabte at the outputs after the failing
adge of OE, assuming that CE has been low and addresses
have been stable for at least ticc —toe-

Standby Mode

The 2764 has a standby mode which reduces the active
power current from 150mA to 50mA. The 2764 is placed in
the standby mode by applying a TTL high signal to the CE
input. When in standby mode, the outputs are in a high
impedance stats, independent of the OF input.

Output OR-Tieing

Because EPROMSs are usually used in larger memory arrays,
Intel has provided a 2 line control function that accommo-
dates this use of muitiple memory connection. The two line
control function aliows for:

a) the lowest possible memory power dissipation, and
b) complete assurance that cutput bus contention will not
occur.

To most efficiently use these two control lines, it is recom-
mended that CE (pin 20) be decoded and used as the primary
device selecting function, while OE (pin 22) be made a com-
mon cennection to all devices in the array and connected to
the READ line from the system controi bus. This assures that
all deselected memory devices are in their low power standby
mode and that the output pins are only active when data is
desired from a particular memory device.

.
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54F/74F191

UP/DOWN BINARY COUNTER
(WITH PRESET AND RIPPLE CLOCK)

Connection Diagram

Pin Names Description A
Pyt 18] Yce
TE Count Enable Input (Active LOW) g E"’
cp Clock Pulse Input (Active Rising Edge)
Po-Pa Paraliel Data Inputs %3] E]CP
U Asynchronous Parallel Lead Input (Active LOW) EEE I’J'ﬁ
T/0 Up/Down Count Contro! Input -
Qo-Q3 Flip-flop Outputs G/o(3] 2] rc
Ripple Clock Cutput (Active LOW) a:[s] 1] L
TC Terminai Count Output (Active HIGH) . OsE o
Mode Select Table GNDE [31s]
_neurs S
PL CE U/D cpP RC Truth Table
H L |H | J |CountDown CE TC* CP RC
L X1 X X | Preset (Asyn) L q e 1r
H H | X X N ha (Hold)
0 Change (Hold N X X H . .
H = HIGH Voitage Level X L X H
L = LOW Voltage Level *TC is generated internally

X = Immaterial

Logic Diagram
cP Ui Po T Py P2 Pa

4 tj‘%

<3

J CLOCK K J 4 CLOCX X ‘ 4 CLOCK K 4 CLOCK X

o PAESET PRESET Lo PRAESET PRESET

CLEAR o CLEAR CLEAR —o CLEAR
a 3 Q ) ] 3 a 3
| I | [ L
Re e Y Y Y Y
Qo Q4 Q2 Q3

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate
propagation delays.
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J SERIES

VOLTAGE SELECTING AND FUSED CONNECTOR
6J4

Voltage Selection \“ /a "ﬂl E] : m b
_— I A L E—
e — ! _

Open cover door and rotate fuse pull to left.

Select operating voltage by orienting PC Board to position
desired voitage on top left side. Push board firmly into
module siot.

Rotate fuse-pull back into normal position and re-insert fuse into S In
holders, using caution to select correct fuse value.

ioe

Ground

Neutral v

- —— — — ———

Transtormer

(Note 3)
_——— Pnmary

———

Note 3: Jumper required if only SPST Power Switch is used.
Nate 4: Jumpers required it no input filtering is used.
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8035
SINGLE COMPONENT 8-BIT MICROCOMPUTER

*8048 Mask Programmable ROM
*8748 User Programmable/Erasable EPROM
*8035 External ROM or EPROM

|m 8-Bit CPU, ROM, RAM, 1/0 in ® 1K x 8 ROM/EPROM
Single Package 64 x 8 RAM

® Interchangeable ROM and EPROM 27 /0 Lines
Versions ' B Interval Timer/Event Counter

B Single 5V Supply ® Easily Expandable Memory and 170

B 2.5 psec and 5.0 psec Cycle Versions ® Compatible with 8000 Series Peripherals
All Instructions 1 or 2 Cycles.  Single Level Interrupt

B Qver 90 Instructions: 70% Single Byte

The intei® 8048/8748/8035is a totally seif-sufficient 8-bit parailel computer fabricated on a singte silicon ¢hip using Intei's
N-channel sihcon gate MOS process.

The 8048 containsa 1K x 8 program memory. a 64 x 8 RAM data memory,. 27 1/0 lines.and an 8-bittimer/counterin addition
to on board oscillator and ctock circuits. For systems that require extra capability, the 8048 can be expanded using
standard memories and 8000 series peripherals. The 8035 1s the equivalent of an 8048 without program memory

To reduce development probiems to a minimum and provide maximum flexibifity, three interchangeabie pin-compatible
versions of this single component microcomputer exist: the 8748 with user-programmable and erasabie EPROM program
memory for prototype and preproguctian systems, the 8048 with factory-programmed mask ROM program memory for
low-cost high volume production, and the 8035 without program memaory for use with external program memaories.

This microprocessoris designed to be an efficient controlier as wellas an arithmetic processor. The 8048 has extensive bit
handling capabsiity as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from
. annstruction set consisting mostly of single byte instructions and no instructions over two bytes in length.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
—_—
o] 0 P vee
xtau 1(] 2 rOn _J-—’ = 1024 WORD s
: X 26 WOROS &4 WORD
xtaL 23 s [Derr xTaL croc PROGAAM DATA
CAESET( . e = MEMORY MEMORY
[ jug} I s rORT
Wt s 15 024 REser “
€Al 3 [Ony SINGLE
Aol 13{Jrre sTer }—e a£40
rsin{s 8048 u2[5ms EXTERNAL L
o 8748 3 [ea ew 8048 i
a1t 8035 x[3evs - e waite
oa,] 2 »0n2 '“Y‘J-
os, 11 mw{Jm - PROGAANM
tan
o8, 2r[3e0 ’_‘:mutt
o, 1s {3 Vs INTERAUPT ~—mem.
ADOAESS
D.‘E " » 3::‘: - LATCH 'rx‘:e‘;/ by
v L
:C y " 5’17 Enaece EVENT COUNTER 0 LNES
roRt
o8, 1o 2 = £xsano€R
vl n{]ro STRORE
——J

T ———
e,
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8035 (Cont.)

PIN DESCRIPTION

Designation Pin #  Function Designation  Pin = Function

Vss 20 Circuit GND potential RD 8 Output strobe activated during a

Voo 26 Programming pawer supply; +25V BUS read. Can be used to enable
during program, +5V during oper- data onto the BUS from an external
ation for both ROM and PROM, device.

Low power standby pin in 8048 Used as a Read Strobe to External
ROM version. Data Memory. {Active low)

Vee 40 Main power supply; +5V during RESET 4 Input which is used to initialize the
operation and programming. processor. Also used during PROM

PROG 25 Program pulse {+25V) input pin programming verification, and
during 8748 programming. power down. (Active low)

Output strobe for 8243 1/0 WR 10 Qutput strobe during a BUS write,
expander. {Active low}{Non TTL Vi)

P10-P17 27-34 8-bit quasi-bidirectional port. Used as write strobe to External

Port 1 Data Memory.

P20-P27 21-24 8-bit quasi-bidirectional port. ' L

Port 2 3538 . . ALE 11 Address Latch Enable. This signal
P20-P23 contain the four high ] occurs once during each cycle and
order program counter bits during is useful as a dlock output.
an external program memory fetch X
and serve as a 4-bit 1/O expander The negative edge of ALE strobes
bus for 8243 = - address into external data and pro-

gram memory.

DB,y-D8, 12-19 True bidirectionat port which can —_ .

BUS be written or read synchronously PSEN 9 Program Store Enable. This output
using the RD, WR strobes. The occurs only during a fetch to exter-
port can also be statically latched. nal program memory. {Active low)
Contains the 8 low order program SS 5 Single step input can be EJsed in con-
counter bits during an external junction with ALE 10 “single step ’
program memoary fetch, and receives the processor through each in-

) the addressed instruction under the struction. {Active low)
control of PSEN. Also contains the EA 7 External Access input which forces
address and data during an external all program memory fetches to re-
RAM data store instruction, under ference external memory. Useful
control of ALE, RD, and WR. for emulation and debug, and

TO 1 Input pin testable using the con- esgirftlal.for testujg an_d program
ditional transfer instructions JT0 verification. {Active high)
and JNTO. TO can be designated as XTAL1 2 One side of crystal input for inter-
a clock output using ENTO CLK nal oscillator. Also input for exter-
instruction. TO is also used during nal source. {Not TTL Compatible)
programming. XTAL2 3 Other side of crystal input.

T1 39 Input pin testable using the JT1,
and JNT1 instructions. Can be des-
ignated the timer/counter input using
the STRT CNT instruction.

!N_T 6 {nterrupt input. Initiates an inter-

A-56

rupt if interrupt is enabled. Inter-
rupt is disabled after a reset. Also
testabie with conditional jump
instruction. (Active low)
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8085A/8085A-2

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS

FUNCTIONAL DESCRIPTION

The 8085A is a complete 8-bit parailel central processor
itis designed with N-channei depletion loads and requires
a single +5 volt supply. Its basic clock speed is 3 MMz
8085A; or 5MHZz . 8085A-2 thusimprovingonthepresent
8080A’s performance with higher system speed. Aiso it is
designed to fit into a minimum system of three IC’s: The
cpu 18085A:, a RAM/IO 8156, and a ROM or EPROM/10
chip 18355 or 8755A..

The 8085A has twelve addressable 8-bit registers. Four of
them can function only as two 16-bit register pairs. Six
others can be used interchangeably as 8-bit registers or
as 16-bitregister pairs. The 8085A register setis as follows:

Mnemonic Register Contents
ACCorA Accumulator 8 bits
PC Program Counter 16-bit address
BC.DE.HL General-Purpose 8 bits x 6 or
Registers; data 16 bits x 3
pointer : HL.
sSeP Stack Pointer 16-bit address
FlagsorF Flag Register 5flags - 8-bitspace:

INTA ASTES

WI. [ "155 L

TRAP

AST?S

!

INTERAUPT CONTROL

i
1

88T INTERNAL DATA 8US

The 8085A uses a multiplexed Data Bus. The address is
split between the higher 8-bit Address Bus and the lower
8-bit Address/Data Bus During the first T state clock
cycie: of a machine cycle the low order address 1s sent
out on the Address/Data bus. These lower 8 bits may be
latched externally by the Address Latch Enable signal
tALE. During the rest of the machine cycle the data bus is
used for memory or 170 data.

The 8085A pravides RD, WR, Sy, S,. and IO/M signals for
bus control. An Interrupt Acknowledge signal (INTA) is
also provided. HOLD and all Interrupts are synchronized
with the processor's internal clock. The 8085A also pro-
vides Serial Input Data (SID) and Serial Output Data
(SQD) lines for simple serial intertace.

In addition to these features. the 8085A has three mask-
able, vector interrupt pins and one nonmaskable TRAP
interrupt.

SERIAL 110 CONTROL

>

ACCUMULATON TEMP REC
- 1

INSTRUCTION

] B c W
REG REG
INSTAUCTION 5w BN
°5igg" REG REG
MACHINE M " [y g |__RecisTen
- CYCLE REG REG ARRAY
» ENCODING e
) § STACK POINTER
| S——
e
PROGRAM COUNTER
POWER {—— “sv -
suP NCREMENTER/DECREMENTER
LY L= ano ADORESS LATCH  nims
TIMING ANO CONTROL AV,
l‘ cix meser [ ADDRESS BUFFER "’l [ DATA/ADORESS uunen"']
Xz —={ GEN CONTAOL STATUS oma —_— ! :
cux ouT l AD WA ALE SoS, IO/M [ HLDA I AESET OUT

READY

HOLD

ATSET N

Ary-Ay AD;-ADg
ADDRESS BUS ADOAESS/DATA BUS

8085A CPU Functional Block Diagram
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at the beginning of a machine cycle

xy W0 veo X
xz 2 3343 HOLO and remain stable throughout the
RESETOUT 41 8P moa cycle. The falling ecdge of ALE may be
SO0 (J4 .37 cux ouT) R
sio ds 36D AEsETIN used to iatch the state of these lines.
TRar (s 353 Reaoy
reres O sp o RD READ control: A Iow level on RD in-
AsT53 o 12[1 A0 {Output, 3-state) dicates the selected memory or I/O
INTR CJ10 gye50 1T WR device is to be read and that the Data
INTA 311 300 ALE . .
200 o2 wh s Bus is available for the data transfer,
Lo ‘é 1 » :31 At 3-stated during Hold and Hait modes
aos s b an and during RESET.
ADg ] 30 ay
o g " “B - WR WRITE controk: A low level on WR in-
Aoy 19 220 Ae (Output, 3-state) dicates the data on the Data Busis to
vss Q2 2P ae be written into the selected memory

Figure 2. 8085A Pinout Diagram

8085A FUNCTIONAL PIN DEFINITION

or 1/0 location. Data is set up at the
trailing edge of WR. 3-stated during
Hold and Hait modes and during
RESET.

The following describes the function of each pin: READY IfREADYishighduringareadorwrite
’ (input) cycle, it indicates that the memory or
Symbot Function peripheral is ready to send or receive
Ag-Ais Address Bus: The most significant 8 data. It READY is low, the cpu will
(Output, 3-state) Dits of the memory address or the 8 wait an integral number of clock
bits of the I/0O address, 3-stated dur- cycles for READY to go high before
ing Hold and Hait modes and during completing the read or write cycle.
RESET. READY must conform to specified
ADg-7 Multiplexed Address/Data Bus: Low- setup and hoid times.
(;:;::::;Dutput. [e/roaal;-;srec;fsThai’r:r;c:r;wg;yt:;:dgjzsd::i HOLD HOLD indicates that another master
ing the first clock cycle ! T state) of a (Input) is requesting the use of the address
machine cycle. It then becomes the an'dldala buses. The cpu. upqn re-
data bus during the second and third ceiving the hold request, will re-
clock cycles. linquish the use of the bus as soon as
the completion of the current bus
ALE Address Latch Enabie: It occurs dur- transfer. Internal processing can con-
(Qutput) ing the first clock state of a machine tinue. The processor can regain the
cyclie and enables the address to get bus only after the HOLD is removed.
latched into the on-chip latch of pe- When the HOLD is acknowledged, the
ripherals. The falling edge of ALE is Address, Data, RD. WR. and 10/M
set to guarantee setup and holdtimes lines are 3-stated.
for the address information. The fail-
ing edge of ALE can also be used to HLDA HOLD ACKNOWLEDGE: indicates
strobe the status information. ALE is (Output) that the cpu has received the HOLD
never 3-stated. request and that it will relinquish the
So, S1, and 10/M bus in the next clock cycle. HLDA
(Output) Machine cycie status: goes low after the Hold request is
IO/M S; So Status removed. The cpu takes the bus one
T0 0 1 Memory write half clock cycle after HLDA goes low.
0 1 0 Memory read
1 0 1 1/O write INTR INTERRUPT REQUEST: isused as a
1 1 0 1/0 read (input) general purpose interrupt. it is sam-
0 1 1 Opcode fetch pled only during the next to the last
1 1 1 Interrupt Acknowledge clock cycle of an instruction and dur-
" 0 0 Halt ing Hold and Hait states. if itis active,
. X X Hold the Program Counter :PC" will be in-
. X X Reset hibited from incrementing and an
* = 3-state (high impedance) INTA will be issued. During thiscycle
X = unspecified a RESTART or CALL instruction can
be inserted to jump to the interrupt
Symbol Function service routine. The INTR is enabled

St can be used as an advanced R/W
status. I0/M,So and S1 become valid

and disabled by software. it is dis-
abied by Reset and immediately after
an interrupt is accepted.
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8085A/8085A-2 (Cont.)

B085A FUNCTIONAL PIN DESCRIPTION (Continued)

Symbol Function Symbol Function
INTA INTERRUPT ACKNOWLEDGE: Iis Schmitt-triggered input, allowing
{Qutput) used instead of ‘and has the same connection to an R-C network for
timing as' RD during the Instruction power-on RESET delay. The cpu is
cycie afteran INTRis accepted. Itcan held in the reset condition as long as
be used to activate the 8259 Interrupt RESET IN is applied.
chip or some other interrupt port.
RST 5.5 RESTART INTERRUPTS: These three RESET OUT Indicates cpu is being reset. Can pe
, L (Output) used as a system reset. The signal is
RST 6.5 inputs have the same timing as INTR
X synchronmzed to the processor clock
RST 7.5 except they cause an internal RE-
) . and lasts an integral number of ciock
(Inputs) START to be automatically inserted. periods
I:’:erggoar:);hg;;h;s?ra';te:m?: 'S X1, X2 X1 and Xz are connected to a crystal,
. . e 1. inese (Input) LC, or RC network todrivetheinternai
interrupts have a higher priority than
L L ciock generator. X can also be an
INTR. In addition, they may be indi- :
. . external clock input from alogic gate.
vidually masked out using the SIM . s
. . The input frequency is divided by 2 to
instruction. : . .
give the processor's internal oper-
TRAP Trap interrupt is a nonmaskable RE- ating frequency.
{input) START interrupt. It is recognized at
the same time asINTR orRST5.5-7 5. CLK Cilock Outpu!_for use as a system
B __ltis unatfected by any mask or Inter- (Output) clock. _The period of CLK is twice the
rupt Enable. ithas the highest priority X1, Xz input period.
of any interrupt. :See Table 1.1 SID Seriai input dataiine. The dataon this
RESET IN Sets the Program Counter to zero and (tnput) line is loaded into accumulator bit 7
(lnput) resets the interrupt Enable and HLDA whenever a RIM instruction is exe-
flip-flops. The dataand address buses cuted.
_and the control lines are 3-stated dur- sOD Serial output data line. The output
ing RESET and because of the asyn- (Output) SOD 1s set or reset as specified by the
chronous._ nature of R_ESET, the pro- SIM instruction.
cessor's internal registers and flags
may be aitered by RESET with unpre- Vee +5 voit supply.
dictable resuits. RESET IN 1s a Vss Ground Reference.
TABLE 1. INTERRUPT PRIORITY, RESTART ADDRESS, AND SENSITIVITY
Address Branched To (1)
Name Priority When interrupt Occurs Type Trigger
TRAP 1 24H Rising edge AND high level until sampled.
RST 75 2 3CH Rising edge 'latched:.
RST 6.5 3 34H High level until sampied.
RST 5.5 4 2CH High level until sampied.
INTR S See Note (2:. High level untii sampled.
NOTES:

(11 The processor pushes the PC on the stack before branching to the indicated address.
12) The address branched o depends on the instruction provided to the cpu when the interrupt is
acknowledged.
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8155/8156/8155-2/8156-2 v
2048 BIT STATIC MOS RAM
WITH 1/O PORTS AND TIMER

M 256 Word x 8 Bits ® 1 Programmable 6-Bit I/0 Port

M Single +5V Power Supply B Programmable 14-Bit Binary Counter/

B Completely Static Operation Timer

B Internal Address Latch N Compatible with 8085A and 8088 CPU

M 2 Programmable 8 Bit I/0O Ports R Muitiplexed Address and Data Bus '

® 40 Pin DIP ‘

The B155 and 8156 are RAM and [/O chips to be used in the 8085A and 8088 microprocessor systems. The
RAM portion is designed with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns
to permit use with no wait states in B085A CPU. The 8155-2 and 8156-2 have maximum access times ot 330 ns for use
with the 8085A-2 and the full speed 5 MHz 8088 CPU.

The |/ O portion consists of three generai purpose 1/0 ports. One of the three ports can be programmed to be status
pins, thus allowing the other two ports to operate in handshaka mode.

A 14-bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse
for the CPU system depending on timer mode.

PIN CONFIGURATION 'BLOCK DIAGRAM

re, O ~ 40 [ Vec

1
’Ct C 2 o :] ’cz B
Timer IN (] 3 38 ] ec, 1018 ] PORT A ‘ ( .
reseT (] 4 73 e, A <:I>“ﬂ" h
rc, O %] 8, Ao°,<:> 256 X 8
TiMER OUT [ 6 35 (] P8y sTATIC _
oM 7 {7 Pe, RAM ] -
" Ciorce (s
)

—_— . POAT B
330 »8, hd |
_ c B L] P8y,
2]
RD 320 pey ave

. 8155/
WR Q10 5, N8,

B —_

ALE (17 gyssys 30(0 P8, RO
ap, [1:z 81562 2907 rs, - QAT €
ao, {13 28] ra, c 6 PCos
ap, {1s 26 [ Pag
A0 16 5] Pa I [

« g E ‘ TIMER CLK Voo -5V
ao, O 17 247 Pay

[ V] Ves Qv

a0, (18 23[] P4,
a0, 19 2[] PA,
vee (20 2] ra,

* 8155/8155-2 = EE 8156 B8158-2 = CE
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8155/8156/8155-2/8156-2 (Cont.)

8155/8156 PIN FUNCTIONS

Symbol

RESET
tinputy

ADo-7
tinput)

CEor CE
tinput)

RD

tinput,

WR
tinput)

Eunction

Pulse provided by the 8085A to ini-
tialize the system :connect to 8085A
RESET QUT . Input high on this line
resets the chip and initializes the
three /O ports to input mode. The
width of RESET puise should typically
be two B8085A clock cycle times.

3-state Address/Data lines thatinter-
face with the CPU lower 8-bit Ad-
dress/Data Bus. The 8-bit address is
latched into the address latch inside
the 8155/56 on the falling edge of
ALE. The address can be either for
the memory section orthe I/ section
depending on the !O/M input. The
8-bit data is either written into the
chip orread from the chip. depending
on the WR or RD input signal.

Chip Enabie: On the 8155, this pin is
CEandis ACTIVE LOW. On the 81586,
this pin is CE and is ACTIVE HIGH.

Read control: tnput low on this line
with the Chip Enable active enabies
and ADo-7 butters. It 10/M pin is low,
the RAM content will be read out to
the AD bus. Otherwise the content
of the selected I/0 port or command/
status registers will be read to the
AD bus.

Write control: Input low on this line
with the Chip Enable active causes
the data on the Address/Data bus to
be written to the RAM or /O ports and
command/status register depending
on IO/M.

Symbol

ALE
-inpyt-

10/M

tinput:
PAg-.7'8!
tinput/output)

PBo-7(8;
tinput/output:

PCo-5i6
(input/output)

TIMER IN
rinputy

TIMER OUT

toutput:

Vce
Vss

Function

Address Latch Enable: This control
signal latches both the address on the
ADo-7 lines and the state of the Chip
Enable and 10/M into the chip at the
falling edge of ALE.

Selects memary it low and I/O and
command/status registers if high.

These 8 pins are general purpose I/Q
pins. The in/out direction is selected
by programming the command
register.

These 8 pins age general purpose 170
pins. The in/out direction is selected
by programming the command
register.

These 6 pins can function as either
input port, output port, or as control
signals for PA and PB. Programming
is done through the command reg-
ister. When PCo-5 are used as control
signals, they will provide the foi-
lowing:

PCo — A INTR iPort A Interrupt)
PC1 — ABF (Port A Buffer Fuil)
PCz — A STB :Port A Strobe:
PCi— B INTR (Port'B Interrupt)
PC4 — B BF (Port 8 Butfer Full
PCs — B STB (Port B Strobe:

Input to the counter-timer.

Timer output. This output can be
either a square wave or a puise de-
pending on the timer mode.

+5 volt supply.
Ground Reference.
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8255A/8255A-5 \
PROGRAMMABLE PERIPHERAL INTERFACE

The Intel® B255A is a general purpose programmable /O device designed for use with Intel® microprocessors. It has
24 1/Q pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In tha first
mode (MODE 0), each group of 12 /O pins may be programmed in sets of 4 to be input or output. In MODE 1, the second
mode, each group may be programmed'to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and interrupt control signais. The third mode of operation (MODE 2) is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

PIN CONFIGURATION 8255A BLOCK DIAGRAM
a3 NS wiyras
raz (]2 19 [ PAS 1 y
P12 {7 Pas f — i
rag (4 ez POWER AYv T
A0S s S ) SUPLEST ___ _ Guo inoup A eI
{3 wh iGRouP K A rmnra K ) PAy - PAy
A
adls 3 [JReser i, “m(: "
avo )7 #H o, N —
age nQo, T
Mo 2o, 1
’“75 S [
pes O] 11 w0, . K D PORTC D PGy =Pty
res 2 s, urees
81-DIRECTIONA 4
wea 13 alos LoaTABus |
00 aus L]
4
res (0 u{jo, -0 0 R K ——
s ) Vee INTERNAL GROUP B
pc2 (J18 f-Rwl} l 0ATA BUS | " {g:‘;: K=" pe, - pey
317 b3 : 13 ™ g
e (s a]res I )
re1 (19 {7 rea ) |
ps2(] 0 21 [ ea3 RO ey -
h ————=qREAD GRoup | GROUP
a WRITE 8 C——— H
1 CONTROL CONTROL K A roara I > 78, - P8y -
PIN NAMES Ag ™ PR C
RESET ————— Ll — - .
91 -0y DATA BUS BIDIAECTIONAL) I
AESET RESET INPUT
Py CHIP SELECT >
RO READ INPUT
WR__ . | wRITEINRUT &
AD, A1 PORT ADORESS -
PAT - PAD PORT A (BIT) -
PC? - PBO PORT & (BIT)
PCT - PCO PORT C (A1TI @
Yoo 5 VOLTS tLec
GNO 5VOLTS
I\l (14)
N -_?—l % "
. (91
LOAD Dott
&
ENABLE 0}
p i
ENABLE(0
T = l [
ik}
oaar SO %j.i %?I@; 2,
saras 2
(12}
| % ae
H?l
oatac® ’:C}
b (11
]
s
HiE
DATAD 19:—0‘ - 1 (
{ <
== 1) AIPPLE
CARRY
ouTeyT
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