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ABSTRACT

This project presents here is “Audio Sweep / Marker Generator”. It generates the audio signals with
sweeping frequency (20 Hz - 20 KHz) which is used to test amplifier and filter characteristics. It delivers an
input signal to feed through the test circuit and then output of the test circuit is taken to detected by envelope

detector. Finally output response of the test circuit shown on oscilloscope.
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General Description

The NMC27C16B is a high performance 16K UV erasable
and electrically reprogrammable CMOS EPROM, ideally
suited for appiications where fast turnaround, pattern exper-
imentation and low power consumption are important re-
quirements.

The NMC27C168 is packaged In a 24-pin dual-in-line pack-
age with a quartz window. The quartz window allows the
user to expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written into the device by
following the programming procedure.

This EPROM is fabricated with Natlonat's proprietary, time
proven CMOS double-poly silicon gate technology which
combines high performance and high density with low pow-
or consumpton and excsilent reliability.

&National Semiconductor

NMC27C16B 16,384-Bit (2048 x 8) CMOS EPROM

= December 1993

Features
® Low CMOS power consumption
Active power: 55 mW max
Standby power: .55 mW max
R Extended temperaturs range available,
—-40°C o +85°C
B Fast and reliable programming (100 us for most bytes)
® TTL compatible inputs/outputs
B TRISTATE? output
M Manufacturer's identification coda for automatic pro-
gramming equipment
m High current CMOS level output drivers
® Upgrade for NMOS 2716

Block Diagram

P1one N TUD/9180

Yog O—>

GND O—p DATA OUTPUTS 0, -0,

" kAR

OE —>1 outpur ENABLE; CHIP ENABLE 1 SRR
AND PROG LOGIC
CE / oyt —p] > BUFFERS Pin Names
A0-A10 Addresses
—*-
{ ! ) . / _ CE Chip Enabte
—f DECOOER ° GATING CE Output Enable
—— 1 (o]t 0 M Qutputs
AG-a10 | —*] 1 PGM Program
ADDRESS { —=—pf e
INPUTS | . NC No Connect
:] X A 16,384 - 8I7
DECQDER CELL MATRIX
—f ®
— .
L oD T
TL/D/9180-1
MAﬁDh-rmmdnm&mwm
NSC300™ iy g of Nasorm

RAD.BIOMI7/Privtedin U. S. A htte://www.nationat.com

WNOHdA SOND (8 X 8v0Z) NG-b8E‘9L G91LDZZONN
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Connection Diagram

Note: Socket compatbie EPROM pin configurstons are snown in the blocks adiacent to the NMCZ7C168 pins.

Order Number NMC27C16BQ
See NS Package Number J24AQ

Commerctal Temp. Range (0°C to 70°C) Vg = 5V £10%

Parameter/Order Number Access Time (ns)
NMC27C16BQ150 150
NMC27C168Q200 200

Extended Temp. Range (—40°C to +85°C) Voo = 5V £10%

Parameter/Order Number Access Tlme (ns)
NMC27C16BQE150 150
NMC27C16BQE200 200

27C256 | 27C128 | 27C64 | 27C32 27C32 | 27C64 | 27C128 | 27C258

27258 | 27128 | 2764 | 2732 NMC27C168 2732 2764 | 27128 | 27256
Vpp VPP Vpp Dual-in-Une Package VCC VCC VCC
A2 A12 A12 - PGM | FGM At4
A7 A7 A7 AT ATt 24 =Vep Nec NC A3 A3
A6 A6 A8 A6 As—{2 234—a8 A8 A8 A8 A8
A5 A5 A5 A5 153 2449 A9 A9 A9 Ag
A4 Ad A4 Ad A4 21 tv,,, Al At1 At Att
A3 A3 A3 A3 A3s 2058 OE/Vep | TE OE CE
A2 A2 |. A2 A2 111 5 19f=At0 A10 A10 A10 A10
Al Al A1 At A={7 184 CE/ PoN CE CE Ce [o1:4
A0 A0 A0 AQ Aoj ] 17f=0; O Cr O 1974
Qo Qo Qo Oo 0p=19 1610, Qs Qs Os Qs
04 Oy 04 04 0y=410 15 =05 Os Os Os Os
Oz o7) 02 02 y 11 1}=0, O4 Q4 Q4 Qs
GND | GND | GND | GND i 13f=0y | 03 (o 03 Q3

TL/0/9180-2
Top View
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Absolute Maximum Ratings ote 1)
if Military/Aerospace specified davices are required, All Cutput Voltages with
please contact the Natlonal Semiconductor Sales Respect to Ground (Note 10) Ve + 1.0V to GND-0.6V
Office/Distributors for availability and specifications. Vpp Supply and A9 Voltage
Temperature Under Blas ’ with Respect to Ground +14.0Vto —0.6V
Commercial Parts —~10°Cto +80°C Power Dissipation 1.0W
Extended Temp. Parts —40°Clo +85°C Leed Temp. (Soldering, 10 sec.) 300°C
Storage Temperature -85*Cto +150°C -
Ve Supply with Operating Conditions otesy
Respect to Ground ' +7.0Vto —0.6V Temperature Range
All Input Voltages except AS with NMC27C168Q150, 200 0°Cto +70°C
Respect to Ground (Note 10) +6.5Vto 0.6V NMC27C16BQE150, 200 —40°Clo +85C
. Ve Power Supply +5V £10%
READ OPERATION
DC Electrical Characteristics
Typ
Symbol Parameter Conditions Min (Note 11) Max Units
Yy Input Load Current Vin = Yoo or GND 0.1 1 BA
ho Qutput Leakage Current | Vour = Vegor GND, CE = Viy 0.1 1 pA
tcct Vgg Current (Active) CE =V, f=5MHz
(Note 3) TTL inputs Inputs = Vi or Vi 5 20 mA
i/0 = 0mA
lcco Vg Current (Active) TE = GND, f = 5MHz
(Nots 3) CMQS Inputs Inputs = Vg or GND, 3 10 mA
/O =0mA
leesen Ve Current (Standby) CE=vy
0.1 1 mA
TTL Inputs -
lccssz Vec Current {Standby) CE = Ve
CMOS Inputs % oo HA
lpp Vpp Load Current Vpp = 5.5V 10 uA
Vi Input Low Voitage —-0.2 0.8 v
Vi Input High Voltage 2.0 Voo + 1 \'
Youi Qutput Low Voltage loL = 2.1 mA 0.45 V)
Vo1 Output High Voltage lon = —400mA 2.4 v
Vourz Qutput Low Voitage loL = 10 pA 0.1 v
Voua Output High Voltage | lop = —10 A | Ve —0.1 v
AC Electrical Characteristics
NMC27C16BQ
Symbol Parameter Conditions Q150, QE150 Q200, QE200 Units
Min Max Min Max
tace Address to Output Delay CE=0E = vy 150 200 ns
tce CE to Cutput Delay OF = vy 150 200 ns
og OE to Output Delay CE = vy_ 60 60 ns
toF OE High to Qutput Float CE = vy 0 50 60 ns
tcr CE High to Outout Float OE = vy_ 0 50 0 60 ns
toM Qutput Hold from Addresses, OE = OF = vy, o 0 s
CE or OF, Whichever Occurred First

hitp: //veww.cationsd.com



Capacitance 1, = +25C.f = 1 MHz(Note 4)

® T, |\
L_QCE_T

Symbot l Parameter Conditions | Typ | Max | Units
Cin Input Capacitance Vin = 0V 6 12 pF
Cout " Qutput Capacitance | Vour = 0V 9 12 pF
AC Test Conditions -
Qutput Load (Note 12) 1TTL Gate and Ci_ = 100 pF Timing Measurement Reference Level
Input Rise and Fail Times <5ns Inputs 0.8V and 2v
Input Pulse Levels 0.45V t0 2.4V Outputs 0.8Vand2v
AC Waveforms (Nows2a9)
L Vi 4 t
ADDRESSES . 2Y, ADORESSES VALID } x
0.8Y X 3
e

J

tor =~

b=ty ~{(HOTE 8,7)

L L

a.8v {
o, e L ’ £ do
71 (NOTE 5) ., NOTE 8,7)) -1
2y oL D =
ouTPUT = L vaLID ouTPuT | |
t, rdd
lee tfice ]
(NOTE 5) ~ltout—

ratng T for periods may affect device reliabifity.
Note 2: Voo must Le applisd simuitaneousiy or bafora Vpp and removed sSimuitansously or after Vpp,
Note 3: Vop may oe connectad t Ver except during programneng. logt < the sum of the leg ective and ipp reed currents,
Note 4: This gemmeter is only samoied and is not 100% tested.
Note 5: JE may be delayed up to tacg ~ tog after the falling edge of CE without impact on tace.

od as foll

Note 6: The top and top loveiis
High to TRLSTATE, the measured Vo (OC) ~ 0.10V;
Low to TRI-STATE. e measwsd Vo 1 (EC) + 0.10V.

Note 7: TRISTATE may be attained using OF or CE.

Nots 8: The power switching charscteristcs of EPROMS recuxe careful device
device between Voo and GND.

Note 8: The cuuts must be restnctad to Vg + 1.0V to avaid latch-up and device damage.
Note 11 Inouts snd outouts can undersnoot to — 2.0V for 20 ns maximum.
Nate 11: Typical varuss are for Ty = 25°C and nominat suocly vaitages.

Note 1221 TTLGaxx In, = 1.6 MA. lgy ~ 400 pA.
Cy: 100 oF inicudes fixwure capacitanca.,

TU0/8180-3

Note 1: Stresses aoove those listed under “*Absoluts Maxsnum Ratings’’ may cause permanent damage 10 the davice, This is a stress rating only and functonal

ing. It

thata 0.1 uF be usad on every

httpe//www.nationsl.com




Programming Characteristics (otes 1,2,38.4)

Symbol Parameter Conditions Min Typ | Max Units
tas Address Setup Time 1 | us
OES OFE Setup Time 1 us
tos Data Setup Time 1 S
tvcs Ve Setun Tune 1 us
tvps Vpp Setup Time 1 ns
taH ' Address Hold Time 0 ps
OH Data Hold Time 1 us
toF Qutput Enable to Output Float Delay CE/PGM = Vy_ 0 60 ns
tovy Program Pulse Width 95 100 105 1S
toe . Data Valid rom OF CE/PGM = vy 150 ns
Prrcramiming buaa Eow o |
lee Vee Supply Current 10 mA
Ta Temperature Ambient 20 25 30 *C
Vee Power Supply Voltage 6.0 6.25 8.5 v
Vpp Programming Supply Voltage 125 12.75 13.0 \
ten input Rise, Fall Time 5 ns
Vie Input Low Voltage 0.0 0.45 \
Vin Input High Voitage 3.0 4.0 v
N Input Timing Reterence Voltage 0.8 20 v
tout Qutout Timing Reference Voitage 0.8 2.0 v
Note 1: Natonsl's standard croduct warrenty appiies onty 1 g © S hacain.

Note 2 Ve must be aooied simuitaneousty or defore Vep and remeved simuitanecusly or after Vpp. The EPROM must not be insertad Into or removed from a

board with voitage spplied > Vep o Veg.

Note 3: The ma voitage which may te eppliad to the Vpp pin during programming is 14V, Care must be taken when switching the Vpp
Supoly 0 prevent any overshoot from exceeding this 14V maximum specfication. At least a 0.1 xFF capacior fs requred acrass Vep, Vog 1o GNO to succress

voitage ‘which may the devics.

Note 4: Programming and crogram verity are tested with the fast Program Algorithm, at typical power supply voitages and tmings. The Min and Max Umt

Paramaters ara Desgn carameters, not Tested o guaransed.

Programming Waveforms

i PROCAAM

acoRessss 2V ){ ACDRESS STARLE

JATA

.
-—1 ot L]
DATA ox{f‘&}_'—

1%
homeng TF

!
]
TE/Pou v l
!

TL/O/9180—4
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Fast Programming Algorithm Flow Chart

START
(2008 = FinsT LOCATION)

INCREMENT ADOR

?ROGRAM ONE (00 us PULS'

|

C INCREMENT X )

VERIFY
ALL BYTES

DEVICE PASSED

FIGURE 1

DEVICE
FAILED

OEVICE
FAILED

TU/D/9180-5
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Functional Description

DEVICE OPERATION

The six modes of operation of the NMC27C168 are listad in
Table 1. 1t should be noted that ail inputs for the six modes
are at TTL levels. The power supplies required are Vee and
Vpp. The Vpp power supply must be at 12.75V during the
three programming modes, and must be at Veg in the other
modes. The Vcc power supply must be at 6,25V during the
three programiming modes, and at 5V in the other modas.

Read Mode

The NMC27C16B has two control functions, both of which
must be logically active in order to obtain data at the dut-
puts. Chip Enable (CE) is the power control and should be
used for device selection. Qutput Enable (OF) is the output
control and should be used to gate data to the output pins,
independent of device selection. Assuming that addresses
are stable, address access time {tacc) is equal to the delay
from CE to output (tcg). Data is available at the cutputs tos
after the falling edge of OE, assuming that CE has been low
and addresses have been stable for at least tacc — toe.
The sense amps are clocked for fast access time. Vee
should therefore be maintained at operating voltage during
read and verity. If Voo temporarily drops below the spec.
voitage (but not to ground) an address transition must bé
performed after the drop to insure proper output data,
Standby Mode

The NMC27C16B has a standby mode which reduces the
active power dissipation by 99%, from 55 mW to 0.55 mw.
The NMC27C168 is placed in the standby mode by applying
a CMOS high signal 1o the TE input. When in standby mode,
the outputs ere in a high impedance stats, independent of
the OE input.

Output OR-Tying

Because NMC27C16Bs are usually used In larger memory
arrays, National has provided a 2-line control function that
accommodates this use of muitiple memory connections.
The 2-line control function allows for:

a) the lowest possible memory power dissipation, and

b) complete assurance that output bus contention will not
oceur.

To most efficiently use these two control fines, it is recom-
mended that CE (pin 18) be decoded and used as the pri-
mary device selecting function, while OF (pin 20) be made a
commeon cormection 1o aft devices in the array and connect-
ed to the READ line from the system control bus. This as-
sures that all deselected memory devices are in thelr low
power standby modes and that the output pins are active
only when data is desired from a particular memory devica.
Programming

CAUTION: Exceeding 14V on pin 21 (Vep) will damage the
NMC27C168.

initielty, and after each srasurs, all bits of the NMC27C168
are in the “1" state. Data is introduced by selectively pro-
gramming “0s” into the desired bit locations. Although onty
“0s” will be programmed, both “1s” and “0s” can be pre-
santed in the data word. The only way to changea "0” o a
1" is by ultraviolet light erasure.

The NMC27C16B is in the programming mode when the
Vpp power supply is at 12.75V and OF is at Vi It is re-
quired that at least a 0.1 uF capacitor be placed across
Vpp, Ve to ground to suppress spurious voltage transients
which may damage the device. The data to be programmed
is applied 8 bits in parallel to the data output pins.

When the addrass and data are stable, an active high, TTL
program pulse is applied to the TE/PGM input. A program
pulse must be applied at each address location to be pro-
grammed. The NMC27C168 is programmed with the Fast
Programming Algorithm shown in Figure 1. Each Address is
programmed with a series of 100 us pulses until it verifies
good, up to a maximum of 25 pulses. Most mamary cells will
program with a single 100 us pulse.

The NMC27C168 must not be programmed with a DC signal
applied to the CE/PGM input.

Programming muitiple NMC27C16Bs in paraflel with the
same data can be easily accomplished dua to the simplicity
of the programming requirements. Like inputs of the parai-
leled NMC27C168s may be connected together when they
are programmed with the same data. A high level TTL pulse
applied to the CE/PGM input programs the paralleled
NMC27C168s.

TABLE . Mode Selection

Pins CE/PGM OE Vpe Vee Outputs

Mode (13) (20) (21 24 (9-11), (13-17)
Read | Vi Vi Vee 5 Dout
Standby | Vin Don't Care Voo 5 Hi-Z
OutputDisable |  Don'tCare Vin Voc 5 Hi-Z
Program i Viy Vig 12.75v 6.25 Din
Program Verify ViL Vi 1275V 5.25 Dout
Program Inhibit Vi Vin 12.75v 6.25 Hi-Z

http://www.national.com
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Functional Description contnued)

Program inhiblt

Programming muttiple NMC27C168s in paratiet with dittar-
ent datais also easily accomplished. Except for CE/PGM all
like inputs (including OE) of the paraliet NMC27C168s may
be common. A TTL high level program pulse applied to an
NMC27C168's CE/PGM input with Vpp at 12,75V will pro-
gram that NMC27C168. A TTL low level CZ/PGM input in-
hibits the other NMC27C168s from bsing programmed.

Program Verity

A verify should be performed on the programmed Lits to
determine whether they were correctly programmed. The
verify may be performed with Vpp at 12.75V. Exceot during
programming and program verify, Vpp must be at Voo

MANUFACTURER'S IDENTIFICATION CODE

The NMC27C168B has a manutfacturer’s identification code
to aid In programming. The code, shown in Table i1, is two
bytes wide and is stored in a ROM configuration on the chip.
It identifies the manutacturer and the davice type. The code
for the NMC27C168 is, “8F80", where “8F" dasignates that
it is made by National Semiconductor, and “80" designates
a 16k part.

The code is accessad by applying 120V +0.5V to address
pin A9. Addresses A1-A8, A10, CE, and OF are heid at V.
Address A0 is held at V) for the manufacturer's code, and
at Viy for the device code. The code is read out on the 8
data pins. Proper code access is only guaranteed at 25°C
+5°C.

The primary purpose of the manufacturer's identification
code is automatic programming control. When the device is
insarted in an EPROM programmer sockst, the programmer
reads the code and then automatically calls up the specific
programming algorithm for the part. This automatic pro-
gramming control is only possible with programmers which
have the capability of reading the code.

ERASURE CHARACTERISTICS

The erasure characteristics of the NMC27C168 are such
that erasure bagins 10 occur whan exposed to light with
wavelengths shorter than approximately 4000 Angstroms
(A). It should be noted that suniight and certain types of
fluorescent lamps have wavelengths in the 3000A-4000A
range. After programming, opaque labels should be placed

over the NMC27C168 window to prevent unintentional era-
sure, Covering the window will also prevent temporary func-
tional failure due to the generation of photo currents.

The recommended erasure procedure for the NMC27C168
is exposure to short wave ultraviolet light which has a wave-
length of 2537A. The integrated dose (Le., UV intensity X
exposura time) for erasure should be a mimimum of
15 W-sec/cm?2.

The NMC27C168 should be placed within 1 inch of the
lamp tubes during erasure. Some lamps havs a filter on their
tubes which should be removed before erasure. Table N
shows the minimum NMC27C168 erasure time for various
light intensities. ’

An erasure system should be calibrated periodically. The
distance from lamp to unit shouid be maintained at 6ne inch.
The erasure time increases as the square of the distance. (If
distance is doubled the erasure time increases by a factor of
4.) Lamps lose intensity as they age. When a lamp is
changed, the distance has changed, or the lamp has aged,
the system should ba checked to make certain fulf erasure
is oceurring. Incomplete erasurs will cause symptoms that
can be misleading. Programmers, components, and even
system daesigns have been erroneously suspected when in-
complete erasure was the problem.

SYSTEM CONSIDERATION

The power switching characteristics of EPROMs require
careful dacoupling of the devices. The supply current, loc,
has three segments that are of interest to the system de-
signer—the standby current level, the active current level,
and the transient current peeks that are produced by volt-
age transitions on input pins. The magnitude of these tran-
sient current peaks is dependent on the output capacitance
loading the device. The associated Vg transient voltage
peaks can be suppressed by properly selected decoupling
capacitors. it is recommended that at least a 0.1 uF ceramic
capacitor be used on every device between Voo and GND.
This should be a high frequency capacitor of low inherent
inductance. In addition, at least a 4.7 pF bulk electrolytic
capacitor should be used between V¢ and GND for each
eight devices. The bulk capacitor should be located near
where the power supply is connected to the array. The pur-
pose of the bulk capacitor is to overcome the voltage drop
caused by the inductive effects of the PC board traces.

TABLE 1. Mintmum NMC27C168 Erasuwre Time

[ Light Intensity Erasuve Time |
(Mlcro-Watts/cm?e) (Minutes)
15,000 20
10,000 25
5,000 ) 50

TABLE 1il. Manufacturer's [dentification Code

Pins Ag o7 Os Os O4 (6] 02 01 Qo Hex

(8) {17) (16) (15) (14) {13) (11) (10) (8) Data

Manufacturer Code | Vi | 1 o | o 0 1 1 1 1 8F
Device Code Pve ] 1 1 0o 1 o 0 0 0 0 o | 8o

http://www.national.com
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NMC27C16B 16,384-Bit (2048 x 8) CMOS EPROM
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|
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UV Window Cavity Dual-In-Line Package (Q)

Order Number

NMC27C168Q

NS Package Number J24AQ

LIFE SUPRQRT BOLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN UFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical impfant
into the body, or (b) support or sustain life, and whose
failure to perform, when propery used in accordance
with instructions for use provided in the fabefing, can
be reasonably expected to result in a significant injury

2. A criical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the lifa -
support device or system, or to affect its safety or
effectiveness.

to the user.
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gNational Semiconductor

DAC0800/DAC0801/DAC0802 8-Bit Digital-to-Analog
Converters

General Description

The DACOB00 series are monolithic 8-bit high-speed cur- The DACO800, DACO802, DACO8B00C, DACOS01C and
rent-output digital-to-analog converters (DAC) featuring typl-  DACD802C are a direct replacement for the DAC-08, DAC-
cal settling timas of 100 ns. When used as a multiplying  08A, DAC-08G, DAC-0BE and DAC-08H, respectively.
DAC, monotenic performance over a 40 to 1 reference cur-

rent rangs is possible. The DACDBO0 serfes also features  Features

high compiiance complementary current outputs to allow ® Fast settling cutput curent 100 ns
differential output voitages of 20 Vp-p with simple resistor

foads as shown in Figure 1. The reference-to-full-scale cur- : :,:I:ms:::;"ger temperature i_: o’txsn/a
reat matching of better than +1 LSB eliminates the need tor =i
full-scale tims in most applications while the nonlinearites @ Full scale current drift +10 ppm/*C
of better than =0.1% over temperature minimizes system 8 High cutput compliance —10V to +18V
error accumudations. % Complementary current outputs

The noise Immune inputs of the DACDS00 series will accept M Interface directly with TTL, GMOS, PMOS and others
TTL levels with the logic threshold pin, Vi grounded. R 2 quadrant wide range multiplying capability

Changing the V) ¢ potential wil aliow direct interface to oth- & Wide power supply range +4.5V 0 £18V
er logic families. The performance and characteristcs of the 8 Low power consumption 33 mW at £5v
device are essentially unchanged over the full4.5V to g Low cost

+18V power supgly rengs; power dissipation is only 33 m\W

with 5V supplies and is indapendent of the logic input

siallaauo) Kojeuy-o)-lenbiq -8 20800V A/ L080DVA/00800VA

states..
Typical Applications
1y
VIGITAL INPUTS
[ -1 L33
NR2MMIT N
10 10k
17979999 ..
e "551|nun|z. -
DACsIOe Voyy TC 20¥pp
S
"
3 18 13 1 2 —C
T e ‘ 'J H.T.;!_: Gor
"—_E{ Ce I';-._
L ay ¥ P73 v*
TL/H/5686-1
FIGURE 1. =20 Ypp Qutput Digitat-\o-Analog Converter {Note 4)
Ordering information
Non-Linearity Ter;peramre Order Numbers
ange J Package (J16A)° N Packaga (N16A)* SO Package (M16A}

=0.1% FS 0C < Tps +70°C DAC0802LCJ | DAC-08HQ | DACO802LCN | DAC-08HP DACO802LCM

$0.19% FS | —55°C < Tp < +125°C| DACO800LJS | DAC-08Q

*0.18% FS 0*'C < Ta s +70°C DACC800LCY | DAC08EQ | DACOBOOLCN | DAG-08EP DACO80CLCM

*0.39% FS 0°C < Ta < +70°C DACOB01LCN | DAC-08CP DACO801LCM
"Devices may be ordered by using erther oroar number.

1

1908 Cox T H/s808 RRO-BICM113/Primtadin U1, 9, A
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Absolute Maximum Ratings (ote 1)

it Military/Aerospace specified devices are required,
please contact the Nationai Semiconductor Sales
Office/Distributors for availability and specifications.

Lead Temp. (Soldering, 10 seconds)

Supply Voitage (V+ — V=) +18V or 36V
Power Dissipation (Note 2) 500 mW
Reference input Differentiai Voitage

(V14 to V15) V-tov+t
Reference Input Common-Mode Range

(V14, V15) V=tov+
Referencs input Current S5mA
Logic Inputs V= to V-~ plus 36V
Analog Current Outputs (Vg— = ~15V) 4.25mA
ESD Susceptibility (Note 3) TBDV
Storage Temperature . —65°Cto +150°C

Electrical Characteristics e following specifications apply for Vg = 15V, Ingr = 2mA and Ty < Ta <

Dual-in-Line Packagse (plastic) 260°C
Dual-In-Line Package (ceramic) 300°C
Surface Mount Package
Vapor Phase (60 seconds) 215C
Infrared (15 seconds) 220°C
Operating Conditions (vote 1)
Min Max Units
Temperature {Ta)
DACoso0L -55 +125 °C
DACO0800LC 0 +70 °C
DAC0801LC 0 +70 °C
DACO0802LC 0 +70 *C

Tmax unless otherwise specified. Qutput characteristics refer to both loyt and ioyT-

DACos00L/
Symbol Parameter Conditions DAGEORLE DAC0800LC DACOBOILC | ;g
Min | Typ [Max [Min| Typ | Max {Min| Typ | Max
Hesoiution § 8 81 8 8 8 8 [} [ its
Monotonicity 8 8 8 8 8 8 8 8 8 Bits
Nonlinearity +0.1 £0.19 +0.39] %FS
ty Settling Time To %%, LS8, All Bits Switched 100 | 135 100 | 150 ns
“ON" or “OFF™, Tp=25'C
DACO0800L 100 138 ns
DAC0800LC 100 | 150 ns
tPLH, Propagation Oelay Ta=25C
tPHL Each 8it 36 | 80 35 60 35 60 ns
All Bits Switched 35 | 60 35 60 35 60 ns
TClgg | Full Scale Tempco *10 | +50 +10 | +50 +10 | +80 [ppm/°C
Voc Cutput Voltage Compliance| Full Scale Current Change -10 18 | —10 18 [-10 18 v
<14 LSB. Royt> 20 MO Typ
IFsa Full Scale Current VRer= 10.000V, R14 = 5,000 k1|1.984| 1.992 {2.000{1.94] 1.98 | 2.04 |1.94} 199 | 2.04 | ma
R16=5.000 k3, Ta =25°C
_Iﬁg Full Scaie Symmetry legs — lrs2 +0.5 | +4.0 *1 | +8.0 2 | +16 pA
Ize Zero Scale Current 0.1 | 1.0 02 | 2.0 02 | 40 pA
tesa Qutput Current Range V- =5V o] 20 j211 0 2.0 2.1 (o] 20 2.1 mA
V== —gVto —18V 0 20 {421 0 | 20 | 42 | 0| 20 | 42 mA
Logic input Levels
ViL Logic “0” Vie=aVv 0.8 0.8 0.8 v
Vid Logic 1" 2.0 2.0 2.0 v
Logic Input Current Vig=0v
n. Logic “0” =10VSViNS +0.8V -20(-10 =20 -10 =20 —10 BA
Iy Logic “1" 2VSVinS +18V 0.002{ 10 0.002{ 10 0.002! 10 | uA
Vis Logic Inout Swing [v==—15v -10 18 |-10 18 |-10 18 v
VruR Logic Threshold Range Vg = + 15V —-10 13.5 [—-10 13.5 {—10 13.5 v
hs Retference Bias Current -~1.0{-3.0 -1.0} -3.0 =1.01 -3.0] uA
di/dt Refarencs Input Slew Rate |Figure 12) 40 | 8.0 40] 80 40} 8.0 . mA/us
PSSieg 4+ |Power Supply Sensitivity  {4.5V<V+ <18V 0.0001} 0.01 0.0001} 0.01 0.00011 0.01 | %/%
PSSigg -~ —4.5VsV—<18vV 0.0001} 0.01 0.0001{ 0.01 0.0001} 0.01 | %/%
fRgp~ 1mA .
Power Suppty Current Vg= £5V, lggr=1mA
I+ 23 | 38 23 3.8 23 3.8 mA
1=- —4.3 { —5.8 —43} —58 =43} —-58] mA
Vg=§V, =15V, Ipgr=2mA
1+ 24 | 3.8 24 3.8 2.4 3.8 mA
I- -6.41-7.8 -84 —-7.8 —84] -7.8] mA
Vg=£15V, lggr=2 mA
1+ 25 | 38 25 | 3.8 25 | 38 mA
1~ -6.5)-78 —-65] -7.8 ~651 ~78] mA

Na
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Electrical Characteristics (continued) N —’

The following specifications appty for Vs = 215V, ipgr = 2mA and Tuin < TA < Tmax unless otherwise specified, Cutput
charactaristics refer to both ioyt and ioyT.

. DACo800L/
Symbol Parameter Conditions DacosaaLe DACO800LC DACosatLe Units
Min | Typ | Max | Min Typ | Max | Min | Typ | Max
Pp Power Dissipation %5V, lngr=1mA 33 48 33 48 33 48 mw
5V,~=15V, lngr=2mA 108 | 136 108 | 136 108 | 136 | mw
15V, lngr= 2 mA 135 | 174 135 | 174 135 | 174 | mw
Note 1: Ab: M Ratings i lhm:b-ycndwumamcqomMMmWWDCaMAcmmmamthWmm\g
the devica beyond ity soecified operatng condiions.
Note 22 The Xim: np of the DAC0800, DACO801 and DAC0802 Is 125°C. For L - n the Duai-in-Une

J package must be d-rm-d based on a thermai resistance of 100°C/W, junction-to-ambisnt, 175°C/W for a\. mmd-d OuakinLine N package ang 100°C/W for the
Smait Outitne M pacxage.

Note 3: Human tody model, 100 oF discharged through a 1.5 ki) resistor.
Note 4: Pin-out numoers for the DACD80X reprasent the Dual-in-Lina peckage. The Smail Outine pnguq- finout differs from the Duai-in-Uns package.

Connection Diagrams

Duai-in-Line Package Small Outline Package
o/
mm-::‘:'\',tz-'— . U llcm'sxsmn vt -1 16 =0y LSB
Tour = LIS, er("'H 2 15k-g,
a1 LR, Yrer(-)—3 14 r‘as
Yout : 13, COMPENSATION—{ 4 15§85
quT— =
. s THRESHOLD COKTROL, ¥y ¢ —4 5 1248,
MES §1 ey =2 tsn il H[B
' n 3
“—1 ':" v‘—‘ 7 104=3,
14
5 N wr—18 318, use
Y e
g TL/H/5886-14
o = Top View
Top View

See Ordering Information

Block Diagram (owe )

%‘ﬂ '?'.1‘ 'T'I ?I TY ?l ‘T‘C il .?1“ '?.ﬂ )
i 1 1 1 ! I i i ]
L] ‘J
{ . I— 4 ==igur

-w%

-

TL/H/58868-2
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Typical Performance Characteristics

{pg - QUTPUT CURRERT {mA)

fg ~ OUTPUT CURRENT (mA)

tg ~ QUTPYT CURRENT (my)

. Common-Mode Range

b
2
u
b2 3

]
14

12
Ee
[ X}

]

-1

Fuilt

Scale Current

vs Reference Current

Ta® Tauw 70 Tuay
ALLBTSHIGH

| [

} ! N
Pal

!

|
~ LIMT FOR ]

sy

{ [N

ngF - REFERENCE CURRENT (ma)

1 H 3 4

Reference Amp

Ta

ALL 1TS “ON~

= Thum 70 Typx

VeV “Vasy

Ve

] | ‘repcima

IR
ingp = 1 mA

.

l,j

T 1
Irgp = 4.1 mA

PR

-8 3

=22 F u u

19

V15 < REFERENCE COMMON-MOOE VOLTAGE (V)

-~ 10 8 -2 1 3

Nota. Positive common-mode range
always (V+) — 1.5V

Output Current vs Output

Volitage (Output Voitage

Compliance)

ALLBITS"ON" Tp = Ty 10 Tuax
—

: o i
Vesy velev| |

|
[l [ nermime
I

ep=1mA

L

T

|
T lgrp-t2ma

J

L T

Vo — QUTPUT YOLTAGE (V)

" u

P ~ PROPAGATION DELAY {m}
sReHENES

4 - tOGICINPUT CURREMT (uA)

Vo - OUTPUT VOLTAGE (1)

LSB Propagation Delay Vs lpg
8

1138

*
00142 00889852 85 1
tpg - OUTPUT FULL SCALE CURRENT {ma)

2

Logic input Current

vs input Voltage

0

“R-104-34-282 ¢ 8 31812141018
¥i - LOGIC INPUT VALTAGE (V)

~12

Output Voltage Compllance
" vs Temperature

I

4

PERMESSIALE QUTPUT
YOLYAGE AANGR FOR
1 =V -15V.lpgp <2mA

FOR CTRER -V ORipgp.
SEE FISURE S

JSHADED AREA INDICATESY

3

Ll J

-5 L} @ 10

Ta = TEMPERATERE (")

10

Reference input
Frequency Response
2

10 LRiaeRige T
S LAgsMe g '
& f FawmTs-oN I
= Srvmsewv 1
2 2 T i
5 0
o 7 1] 1
L - 1 T I
£ 4 N
= 1 ! LNV
= -4 T 3
~12 4 ! 1] :
i IR EERNANAT
e AL L UL
ez es 1 2 s 1
FREQUENCY fMz)
Curve 1: Co=15 oF, ViN=2Vpp
centared at 1V,

Curve 22 Ce~ 15 pF, Vi~ 50 mvpp
cantared at 200 mV,

Curve 3 Com0 pF, Viy= 100 mvyp-p
at OV and appliad througn S0 Q1 con-
nectad to pin 14.2V appilad to K14,

, V113 — Vic vs Temperature
z.f 1
n T
2
!
s ]
T ~
514
LI P2 o~
s LY
> o ]
o b—t L L L
e
T
-0 8 8 18 180
Ta = TEMPERATURE D)
BRt Transfer
Characteristics
“ OO T !
v ee bl ug i .
} - ni'l“‘? L !
- ' L]
E
E u
3
5 8
2
= P TP
§ w P NERAS
Py M 8t
Bl rAREAw Sn L
¢ LT TOYTH ——

~12-10-8-8-4-28 24 § S 1912141818
Vi = LOGIC INPUT VOLTAGE (V)
TU/H/S886-3

Nots. 81-88 have id
uc.anmmwmmhnmnv/.l.sa
8or, at jess than = 100 mV from actual thresh-
okt These g points are ¢ 1o lie
borween 0.8 and 2V over the opergting tampom-
ture ;ange (Vie = OV).
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Typical Performance Characteristics (Continueq)

Power Supply Current Power Supply Current Power Supply Current
vs tV vs ~V vs Temperature
0
2z Y AL wcnoniow ¥ CATU WIS MAY €€ HIGA ORLOW 2 O Callarswion oniow
£ ol 5 7 AT 2 et
s ! T 1 i i~ WITH ingp < 1mA T et 1
- —————————— P

Z o 5 8 TTT1 H RN
H i ] E T Vet
3 s g ¢ 1-WiTHiggp= tmA " T s L
> 3 o = i I
£ ¢ 5 1 T 1T 71 £ i i
3 & I-WTHiggp = L2mA _| a4
z 3 =7 5 1 T £, i L, i
] z = E T =15V T
g 2 YT £ ? T 2 ‘ { el
Lo - s S
- l { I £ i i
< . °

4 2 4 8 8 101210 1¢ 1820 9 =l 4 =8 -8 ~10-12-14-18-13-20 -3 ] 19 158

Veg - POSITIVE POWER SUPPLY (V) V - KEGATIVE POWER SUPPLY (V) Ta ~ TEMPERATURE T
' TL/H/5686—4
Equivalent Circuit
: fd i
v Vie 1 -3 3 13 13 . 7 2

i 1 1 . 3 Pl ’1. 1)

KN
S
i

FARD o €T T

i<

AA

Cl
%1
e
il

?
IS L
ey 55

%

v
B e IETR LD 2
- L] m m m
| ) m ) |
3
-~
TL/R/5686-15
. . . FIGURE 2
Typical Applications (contnued)
QIGITAL PUTS

wa 158 'FS = +_VPE£ X .25_5

IRUDBLG Rpgr 258
e lo + 10 = irg forau

rer X logi: statns
e For fixed reference, TTL ooeraton,
s “Vege Pt valves are:
e Vage —~ 10.000V
= Rper = 5.000k
usl ot o1us e RIS = Apgr
.L—( h_ Ce = 001 pF
= S & = Vic = OV (Ground}
TIL/H/SE38-5
FIGURE 3. Basic Positive Reference Operation (Note 4)
gy 22ma
VWA L
1om7t
L o DA
¢n< ks “Vees
= NS ')
T TUHsssse-21 . __V_szx255 Not. Ragr 3013 log? A1S is
. FS = "Rper 258  for bias cument cancertason
FIGURE 4. Recomimended Full Scaile Adjustment Circuit FIGURE 5, Basic Negative Reference Operation (Note 4)

(Note ¢}
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Typical Applications (continued)

s * LA Qe

STTAL TsPeTE

s [+1]
S 201 84 5 85 07 13

G

TU/H/5688-17
B1 B2 B3 B4 B5 B6 B7 Ba|lomAilgmA| Eq %o
Fuli Scale 11 1t 1 1 1 1 1]1992]}0000]~9.950| 0.000
FullScale—LSB [ 1 t 1 1 1 1 1 0/1984]|0.008] ~9920] —0.040
HatScale+LSB {1 0 0 0 0 0 0 1]1.008)0984| 5040} —4.920
Half Scale 1 0 @ 0 0 0 0 0]1000]0992]~5000|—-4.960
. HatScale—-LSB {©® 1 1 1 1 1 1 1[0.992] 1.000| —4.960| —5.000
ZeroScale+LSB| 0 0 0 0 0 0 O 1}0008]1.984}|—0.040] —9.920
Zero Scale 0 0 0 0 0 0 O 0/0000)1.992] 0.000 | ~9.960
FIGURE 6. Basic Unipolar Negative Operation (Note 4)
i b bk r—-onm
e
“lpgp > 1A O====i 14 DACSES
— R,
5
TU/H/S888-8
B1 B2 B3 B4 BS B6 B7 B8l Ep Eo
{Pos. Full Scale 111 1t 1 1 1 1] -9920]+10.000
Pos.FuliScale—LSBi1 1 1 1 1 t 1 o/l —aegd0| +9.920
ZeroScale+LSB [t 0 0 0 0 0'0 1| -0.080| +0.160
Zero Scale 1 0 0 0 0 0 0 0 0.000 | +0.080
ZxoScale—LSB {0 1 1 1 1 1 1 1! +0080{ 0.000
Neg. FullScale+LSB| 0 0 0 0 0 0 0 1| +9920| —9.840
Neg. Full Scale 0 0 0 0 O 0 0 0]+10.000] —9.920

FIGURE 7. Basic Bipolar Output Operation (Note 4)

e 2)
Whore X 13 e neut cooe ane

Ry = F = Apge

1t Ry = Ay within =0.05%, output is symmetncal about ground

B1 B2 B3 B4 BS B8 BY B3| Eg
Pos. Full Scale 1 1 1 1 1 1 1 1]+9960
Pos. FullScale—tSB} 1 1 1 1 1 1 1 0/{+9880
{+)Zero Scale 1 0 0 0 0 0 0 0]+0040
(—)Zero Scale 0 1 1 1 1 1 1 1|=0040
Neg. FullScale+LSB{ 0 0 0 0 0 0 0 1 |-9880
Neg. Full Scale 0 0 0 0 0 0 0 0{-590

FIGURE 8. Symmetrical Otfset Binary Operation (Note 4)

TIL/H/5686-18

A%
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Typical Applications (contnueq)

Ry
AAA-
lo
ah— O~ -
g
GACBS00 .0 03 0 —O 410 vipg - Ry,
2 + lee = 255 |
-—— FS = —— IREF
Ta = = 256 TL/H/5688-19
For Y ouut | a3 neg logic DAC), connect irvert-
Ing input of cp amp to E (pin 2), connect iy (pin ) to ground.
FIGURE 9. Positive Low Impedanca Cutput Operation (Note 4)
A
O 0T -5y
g = 235 }
ac FS 256 REF
g = = TU/H/5688-20

For \tary outout a3 8 negatve {ogic DAC) connect non-in.
verang inout of 6o am 0 ig (pin 2): connect Lo (pin 4) to ground.

FIGURE 10. Negative Low Impedance Qutput Operation (Note 4)

Vi = Vig + 14V
15V CMOS, HTL, HNIL

Vi = 7.6V .
e
l 1w : = ¥ ed
bro-tev ’ L | Na1es
l M I MY
1 { Yie v,g‘ 1 LY
. i Lok ‘
, L L I j -V 10 -iev ? T

+——'——T_:_‘"“"‘—— ,,“,%{omnnuzmu
Yenetv I Yrn e ~t2sv ™

RO car

] wd L a.fﬂ
= { e Ity 4
ol W
|
!

Typical values: Ry = Sk, + Viy = 10V
TL/H/5888-0 ™ b

NomDomoxmodmgamehangoofDNC.

FIGURE 11. Interfacing with Various Logic Famiiles FIGURE 12. Puised Reference Operation (Note 4)

FAR QFPSET IRPUTY
A r " D
[‘_,. | = — ] FWCE N .
zM
TL/H/5688~10
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Typical Applications (continued)

(a)} Irer 2 peak negative swing of iy

*Vaer

(b) + Vg must be above peak positive swing of Viy

‘REF
Raer
Iin Vagr O—AAA/m et 12
—
1211
Vin ~— 1OPTIONAL)
L

taciaes
iy =Dy 28
HIGHINeNT Rpgs ~ A15
DACOIN APEDANCE
TL/H/5686-12
TL/HIS5686-11
. FIGURE 13. Accommodating Bipolar References (Note 4)
0.1 uF
FOR TURN “ON™,Vy « 2.0V
FOR TURN “0FF™ vy eggy 'L O
0 = v
i Al
MINIMUM = -
0.1 uf
HPS082.2500 Y = -
SCHOTTKY DIODES 1
Ver Q_J aw
0.7V h |
. ARer S 8 7 8 9 101112
VRer ®
0ACTS08
it {DaLT)
15
13 1 18
NN A
WIuF L1uF
L T
= 15V -15v =
TL/H/S688-7

FIGURE 14, Settling Time Measurement (Note 4)
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Typical Applications (contnued)

L8 Quovmne.

38T IGITAL
WORD

38 O

SAR
.ll!l
M 0 gu:ualnlu
H)

cLacx

L] 1 b4

W ITer
w ! CONVERNON

FRRE
run

[
r+ 3

§ |10 412013 {10

)

12 {11 f1fe (s {7 (s (s
LSB B7 85 85 B4 01 52 MSS
va' o
pri- )

R~ I
v v come V¢

L

L
T

5] F] _t:l;'

111 Ligf

e

=" &

=15V

ANALES
meutT
M 2]
1M L
2

1V

Ta _

Nota. For 1 us convarsion time with 8-bit rescistion and 7-bit accraCy, an
LM361 comparator replaces the LM319 and the reference current is doudled

by reducing R1, R2 and R3 to 2.5 kit and R4 to 2 M1L.

FIGURE 15. A Complete 2 us Conversion Time, 8-Bit A/D Converter (Note 4)

Physical Dimensions inches (miimeters)
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vax rYe
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339 =20 N

TV

TL/H/S686-3

| Sné |33
Gispeax—~| = © oou(ao X ] g510-0.010
az“:c?:: 010 i ’ (o462 0icaj "* [7.97=10.41) ¥ 168 oty ()
[2.5¢20.25) 7P —=
Molded Dual-in-Line Package
Order Numbers DAC0800 or DAC0802
NS Package Number J16A
9




DAC0800/DAC0801/DAC0802 8-Bit Digital-to-Analog Converters -~ *

o

Physica! Dimensions inches (millimeters) (Continued)

LN
l (3.800- 10,000

1]
18 uon 12 uow e

e gegannag . -

Molded Smail Qutline Package (SO)
Order Numbers DACOBOOLCM, e =
DAC0801LCM or DAC0802L.CM ' Qo
NS Package Number M16A 1 ul ? g ? ? ? ? ? i
o — KL P
12540
S$.154-0.157
G-l
ams-ugm o ]‘- '—-—‘:::: eome-zare
pa-cun e o W
- { — '
i ) S— SES ey e
;f—':"y | =} T i % =
! 1 R
e | e "hilm] das
LR g i ™ 10
- aaart~1Ld wamgy
ALLAEAR TIPS
L843-0370
)
‘:,;;zr_, 28—~ f‘_ 2141-2210)
oIA ko = PG nnmEn,
o 0.250 :0.00
N +0.0088
nnno.no:ur—\\.® @ e,
1238
A DROEnRURLAnEOR
M —
A ¥
i ﬁ:i W sse  S088 344 01282008
{15203, . L At Ll 130
l e (1.524)_'1 I—— i L SRprerT }
; j_‘- [l v 11450208
] Isnician
10090515 ¢ 4 I ¥
18229-03111 A Lo
coms:ams | l_ Qo000 9a75-0.100 US00
{i90s-038m) ) 1 (AT caa7g) $3-175-3.656)
0.103 :0.018
250 :0254)
MoAATY O
Molded Duakin-Line Package
Order Numbers DAC0800, DAC0801, DAC0802
NS Package Number N16A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL CCMPONENTS IN UFS SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT CF NATIONAL
SEMICONDUCTOR CORFORATION. As used herein:

1. Ufe support devices or systems ere devices or 2.

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
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Monolithic Function Generater .-

GENERAL DESCRIPTION FUNCTIONAL BLOCK DIAGRAM

The XR-22C6 is a monolithic function generator inte-
grated circuit capable of producing high quality sine, RE-2208 \J

square, triangi2, ramp: and pulse waveforms of high-stzbitity AM l 1 i
and accuracy. The output waveforms can be both amplitude INPUT || SYMME—RY
ADJ.

. and frequency modulated by an external voltage. Frequency ~0R~ [ 5 l __I
of operation can be selected externally over a range of 0.01 OUTPUT E

‘ MULTIPLIER
MULT. OUT l 3 faNCA
SHAPER A

wee [ 3]
TIMI[J; E-— . E GROUND

CAPACITOR
L[]

Hz to more tnan 1 MHz,

]
WA VEFORM

1

The circuit is iceally suited for communications, instru-
mentation, snd functicn generator applicaiions requiring
sinusoidal tone, AM, FM, or FSK generation. It has a typical
drift specification of 20 ppm/°C. The oscillator frequency
can be lineerly swept over a 2000:1 frequency range, with
1] an external centrol voitage, having a very small affact on

SYNC
ouUTPUT

1
=]

y | distortion. l— E .1__01 .
% ==y = 8YPAS:
' . RESFS’%%E CURRENT
R L 8 - switches E ﬁ\?sl*(ur
‘| FEATURES
Low-Sine Wsvea Distortion 5%, Typical
*| Excellent Temgerature St sbility 20 ppm/°C, Typical
: Wide Sweep Rsnge 2000:1, Typical g
Low-Supply Sznsitivity C.01%V, Typical
Linear Amplitude Modulation
TTL Compstibia FSK Controls ORDERING INFORMATION
"| Wide Supply Range 10V 10 25V
t Adjustat!e Duiy Cycle 1% to €9% Part Number Package Operating Temperature
, XR-2206M Ceramic -55°C t0 +125°C
XR-2206N Ceramic 0°C o +70°C
1 XR-2206P Plastic 0°C 10 +70°C
. | APPLICATIONS XR-2206CN Ceramic 0°C10 +70°C
XR-2206CP Plastic 0°C w0 +70°C

Waveform Generaticn
Sweep Generation

P AM/FM Generzation

V/F Conversion

FSK Generation
Phase-Locked Loops (VCO)

SYSTEM DESCRIPTION

The XR-2206 is comprised of four functional blocks; a
voltage-controlled oscillator (VCO), an analog multiplier
and sineshaper; a unity gain buffer amglifier; and a set
of current switches,

ABSOLUTE MAXIMUM RATINGS The VCO actually produces an output frequency porpor-
¥ tional to an input current, which is produced by a resisior

; Power Supply 28V from the timing terminals to ground. The current switches -
Power Dissipation 750 mv route one of the timing pins current to the VCO controlled
Derate Above 25°C 5mwW/°C by an FSK input pin, to produce an output freguency. With
. | Total Timing Current 6 mA two timing pins, two discrete output frequencies can be

o

Storage Temperaiure

-65°C to +15G6°C -

independently produced for FS}’ Generation Applications.

XR-48
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ELECTRICAL CHARACTERISTICS , .
Test Conditions: Test Circuit of Figure 1, V¥ = 12V, Ty = 25°, C=0.01 uF, Ry = 100 kQ, Ry = 10 k2, R3=25kQ

unless otherwise specified. S$; open for triangle, closed for sine wave.

XR-2206M XR-2206C
PARAMETER MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNIT CONDITIONS
GENERAL CHARACTERISTCS
Single Supply Voltage 10 26 10 26 \%
Split-Supply Voltege +5 £13 +5 13 v
Supply Current 12 17 14 20 mA 81 > 10kQ
41 OSCILLATOR SECTION
Max. Operating Frequency 0.5 1 0.5 1 MHz C=1000pF, R =1kQ '
Lowest Practical Frequency 0.01 0.01 Hz C=50uF,Ri=2MQ
Frequency Accuracy x1 4 22 % of fq fo = 1/R1C
Temperature Stability +10 £50 =20 ppm/°C 0°C<Tp < 75°C,
Ry =Ry =20kQ
J Supply Sensitivity 0.01 0.1 0.01 %/ Vv Viow = 10V, VjigH = 20V,
Ri=Ry=20kQ
Sweep Range 1000:1 2000:1 2000:1 g =fL fH@Ry =1kQ
fL@R =2MQ
Sweep Linearity .
10:1 Sweep 2 2 % fL = 1 kHz, fiy = 1Q kHz
1000:1 Sweep 8 8 % fi_ = 100 Hz, fi4 = 100 kHz
FM Distortion 0.1 0.1 % £10% Deviation
Recommended Timing
Components
Timing Capacitor: C 0.001 100 0.001 100’ uF See Figure 4,
Timing Resistors: Ry & Ry 1 2000 1 2000 kQ .
Triangle Sine Wave Qutput See Note 1, Figure 2.
Triangle Amplitude 160 160 mv/kQ Figure 1, Sy Open
Sine Wave Amplitude 40 60 80 60 mv/k Q Figure 1, Sy Closed
Max. Output Swing 6 6 Vp-p
Output Impedance 600 600 2
Triangle Linearity 1 1 %
Amplitude Stability 05 05 ds For 1000:1 Sweep
Sine Wave Amplitude Stability 4800 4800 ppm/°C See Note 2.
Sine Wave Distortion
Without Adjustment 25 25 % Ry =30kQ
With Adjustment 0.4 1.0 0.5 1.5 % See Figures 6 and 7.
Amplitude Modulation
Input Impedance 80 100 50 100 kn
Modulation Range 100 100 %
Carrier Suppression 85 55 d8
Linearity 2 2 % For 95% modulation
Square-Wave Qutput
Amplitude 12 12 Vp-p Measured at Pin 11,
Rise Time 250 250 nsec C_=10pF
Fall Time 50 50 nsec CL=10pF
Saturation Volitage 0.2 0.4 0.2 0.6 \Y IL=2mA
Leakage Current 0.1 20 0.1 100 BA Viy = 26V
FSK Keying Level {Pin 9) 0.8 1.4 2.4 0.8 14 2.4 v See section on circuit controls;
Reference Bypass Voltage 29 3.1 33 25 3 35 v Measured at Pin 10.

Note 1:
Note 2:

Output amplitude is directly proportional to the resistance, R3, on Pin 3. See Figure 2.
For maximum amplitude stability, Rg should be a positive temperature coefficient resistor.
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11: Circuit for Sine Wave Generation with
Minimum Harmonic Distortion. {R3
Determines Output Swing — See Figure 2.)

Figure 13: Circuit for Pulse and Ramp Generation.




Frequeﬁcy-Shift Keying:

The XR-2206 can be operated with two separate timing
resistors, Ry and R2, connected to the timing Pin 7 and 8,
respectively, as shown in Figure 12. Depending on the
polarity of the logic signal at Pin 9, either one or the other
of these timing resistors is activated. If Pin 9 is open-
circuited or connected to a bias voltage =2V, only Ry is
activated. Similarly, if the voltage level at Pin 9 is <1V,
only Ro is activated. Thus, the output frequency can be
keyed between two levels, f; and {5, as:

f1=1/RyCand fy = 1/R,C

For split-supply operation, the keying voltage at Pin 9 is
referenced to V™.

Output DC Level Control:

The dc level at the output (Pin 2) is approximately the
same as the dc bias at Pin 3. In Figures 10, 11 and 12, Pin 3
is biased midway between V¥ and ground, to give an
output dc level of =V /2.

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Figure 10 shows the circuit connection for generating a
sinusoidal output from the XR-2206. The potentiometer,
Ry st Pin 7, provides the desired frequency tuning. The
maximum output swing is greater than V¥/2, and the
typical distortion (THD) is <2.5%. If lower sine wave
distortion is desired, additional adjustments can be provided
as described in the following section.

The circuit of Figure 10 can be converted to split-supply
operation, simply by replacing all ground connections with
V=, For split-supply operation, R3 can be directly connected
to ground.

With External Adjustment:

The harmonic content of sinusoidal output can be reduced
to =0.5% by additional adjustments as shown in Figure 11.
The potentiometer, R, adjusts the sine-shaping resistor,
and Rg provides the fine adjustment for the waveform
symmetry. The adjustment procedure is as follows:

1. Set Rg at midpoint, and adjust R for minimum
distortion.

2. With Ry set as above, adjust Rg to further reduce
distortion.

Triangle Wave Generation

The circuits of Figures 10 and 11 can be converted to
triangle wave generation, by simply open-ircuiting Pin 13
and 14 (i.e., Sy open). Amplitude of the triangle is approxi-
mately twice the sine wave output.

FSK Generation

Figure 12 shows the circuit connection for sinusoidal FSK
signal operation. Mark and space frequencies can be inde-
pendently adjusted, by the choice of timing resistors, Ry
and Ry the output is phase-continuous during transitions.
The keying signal is applied 10 Pin 9. The circuit can be
converted to split-supply operation by simply replacing
ground with V™,

Puise and Ramp Generation

Figure 13 shows the circuit for pulse and ramp waveform
generation. In this mode of operation, the FSK keying ter-
minal (Pin 9} is shorted to the square-wave output {Pin 11),
and the circuit automatically frequency-shift keys itseif
between two separate frequencies during the positive-going
and negative-going output waveforms. The puise width and
duty cycle can be adjusted from 1% to 9%, by the choice

of Ry and Ry. The values of Ry and Ry should be in the:

rangeof 1 kQ2 to 2 MQ2.

XR-51
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PRINCIPLES OF OPERATION 4 | where Vo is in volts. The voltage-to-frequency conversion

Description of Controls

Frequency of Operation:

The frequency of oscillation, f,, is determined by the
external timing capacitor, C, across Pin 5 and 6, and by the
timing resistor, R, connected to either Pin 7 or 8. The fre-
guency is given as: :

fo =—RC. Hz

and can be adjusted by varying either R or C. The recom-
mended values of R, for a given frequency range, are shown
in Figure 4. Temperature stability is optimum for 4 kQ <
R < 200 k 2. Recommended values of C are from 1000 pF
to 100 uF.

Frequency Sweep and Modulation:
Frequency of oscillation is proportional to the total timing
current, |y, drawn from Pin 7 or 8:

32017 (mA)
= Hz
C (uF)

Timing terminals (Pin 7 or 8) are low-impedance points,
and are internzlly biased at +3V, with respect to Pin 12,
Frequency veries linearly with 7. over a wide range of
current values, from 1 pA to 3 mA. The frequency can
be controlled by applying a control voltage, Ve, to the
activated timing pin as shown in Figure 9. The frequency of
oscillation is related to V- as:

1 R Vv
= —(1- =C
f RC []+RC“ 3 )‘l My

gain, K, is given as:

K = #/3V =~ F?'CBCZ_HZ/V

CAUTION: For safe operation of the circuit, IT should be
limited to <3 mA.

Output Amplitude:
Maximum output amplitude is inversely proportional to the

external resistor, Rq, connected to Pin 3 (see Figure 2). For’

sine wave output, amplitude is approximately 60 mV pezk
per k2 of Ra: for triangle, the peak amplitude is approxi-
mately 160 mV peak per k2 of R3. Thus, for example,
R3 = 50 k Q2 would produce approximately £3V sinusoidal
output amplitude.

Amplitude Modulation:

Qutput amplitude can be modulated by applying a dc bias
and a modulating signai to Pin 1. The internal impedance at
Pin 1 is approximately 100 k2. Output amplitude varies
linearly with the applied voltage at Pin 1, for values of dc
bias at this pin, within £4 volts of V*/2 as shown in Figure
B. As this bias level approaches V1/2, the phase of the
output signal is reversed, and the amplitude goes through
zero. This property is suitable for phase-shift keying and
suppressed-carrier AM ceneration. Total dynamic range of
amplitude modulation is epproximately 55 d8.

CAUTION: AM control must be used in conjunction with
a well-requiated supply, since the output amplitude now
becomes a function of V¥,

e d
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MM74C925, MM74C926, MM74C927, MM74C928

National
Semiconductor

MM74C925, MM74C926, MM74C927, MM74C928 4-Digit
Counters with Multlplexed 7—Segment Output Drivers

general description

These CMOS counters consist of a 4-digit counter, an
internal output latch, NPN output sourcing drivers for
a 7-segment display, and an internal multiplexing
circuitry with four multiplexing outputs. The multi-
plexing circuit has its own free-running oscillator,
and requires no external clock. The counters advance
on negative edge of clock. A high signal on the Reset
input will reset the counter to zero, and reset the carry-
out low. A low signal on the Latch Enable input will
latch the number in the counters into the internal out-
put latches, A high signal on Display Select input will
select the number in the counter to be displayed; a low
level signai on the Display Select will select the number
in the output latch to be displayed.

The MM74C925 is a 4-decade counter and has Latch
Enable, Clock and Reset inputs.

The MM74C926 is like the MM74C825 except that it
has a display select and a carry-out used for cascading
counters. The carry-out signal goes high at 6000,
goes back low at 0000.

The MM74C927 is like the MM74C926" except the
second most significant digit divides by 6 rather than 10.
Thus, if the clock input frequency is 10 Hz, the display
would read tenths of seconds and minutes (i.e., 9:59.9).

The MM74C928 is like the MM74C926 except the most
significant digit divides by 2 rather than 10 and the

carry-out is an overflow indicator which is high at
2000, and it goes back low only when the counter is
reset. Thus, this is a 3 1/2-digit counter.

features

= Wide supply voitage range 3V o 6V
® Guaranteed noise margin v
= High noise immunity 0.45Vee typ
n High segment sourcing current 40 mA

@ Vee — 1.6V, Vee =5V
® |nternal multiplexing circuitry

design considerations

Segment resistors are desirable to minimize power
dissipation and chip heating. The DM75492 serves as a
good digit driver when it is desired to drive bright
displays. When using this driver with a 5V suppiy at
room temperature, the display can be driven without
segment resistors to full illumination. The user must use
caution in this mode however, 10 prevent overheating of
the device by using too high a supply voltage or by
operating at high ambient temperatures.

The input protection circuitry consists of a series resistor,
and a diode to ground. Thus input signals exceeding
Ve will not be clamped. This input signal should not be
allowed to exceed 15V.

- _Display Select

connection diagrams

Duai-In-Line Package
MM73CEzs
- . MU UM Sme
| PO PP YR PP PPN PO
— T T T
! . e A, L5 ‘l‘

functional description
Reset — Asynchronous, active high

— High, displays output of counter
Low, dlsplays Joutput of fatch

s
T sl ¢ e L

Latch Enable o~ H:gh ﬂow through condition
M Low latch conditionr” -

R ~|'-,« R A

i 4 T

. ,DlgxtVOUtput

Duat-In-Line Package
MM73C226, MM74C227 and MM74C928
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Segment Output — Current sourcing with 80 mA e

Vour = Vee =~ 1.6V typical.
Also, smk capabxhty = 2 LTTL
loads

R e 5 aer
— . Current sourcmg wu(h 1 mA @+
Vou'r =1.75V. "Als¢F smk"capa-
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Voltage at Any Output Pin
Voltage at Any Input Pin
Operating Temperature Range (Ta)
Storage Temperature Range
Package Dissipation

Operating Ve Range

absolute maximum ratings (Note 1)

Gnd = 0.3V to V¢ +0.3V
Gnd — 0.3V to +15V
—40°C to +85°C

—65°C t0 +150°C

Refer to Posax) vs Ta Graph

piriroon shsopmtemsopgh ot iR

conditions for actuai device operation.
Note 2: C.

is guar.

application note, AN-SO,

they are not meant to imply that the devices should.

by periodic testing.
Nots 3. Cpp determines the no load sc power consumpnon of any CMOS devnc'.

P T B

Nots 4: 0“ Mmeasured in 1rn-mr wnh dwicn soldnred into printed circuit bosrd.

vy -~-¢.->‘

For complcu -xplanauon see 54cn¢c F

be operated at these limits. The table of “Electrical Charmu M

|
o

3V to 6V o
Vee 6.5V i
Lead Temperature (Soldering, 10 seconds) 300°C 3
H}
H
dc electrical characteristics Min/max limits apply at —40°C < T; +485°C, unless otherwise noted. f
T ———
PARAMETER CONDITIONS l MIN l TYP ] MAX I UNITS
CMOS TO CMOS _
Vinen Logical 1 Input Voltage ¢ = 5.0V 35 v
Vinio Logical 0 Input Voltage c = 5.0V 1.5 :
L]
Vouriyy  Logical “*1” Output Voltage Vee = 5.0V, Ig = =10pA 4.5
(Carry-out and Digit Qutput -
Only} I
Vourin  Logical “0* Qutput Voltage Vee = 5.0V, Ig = 10pA 0.5 v ol
. i
ey Logicat-**1* Input Current c = 5.0V, Vi = 16V 0.005 1.0 HA ;
hinioy Logical 0" Input Current c = 5.0V, Viy = OV -1.0 -0.005 HA i
lee Supply Current Vee = 5.0V, Outputs Open Circuit, 20 1000 BA ',. .
n =0V or 5V '
CMOS/LPTTL INTERFACE
Vine Logical 1" Input Volitage Vee =4.75V Vee—1.5 v
VN Logicai “0" Input Voltage Vec =4.75V 0.8 v
Vouriy  Logical 17 Qutput Voltage Vee =4.75V, 24
{Carry-Out and Digit o = —-360uA
Qutput Only) .
Vouria  Logical “0” Output Voltage Vee *4.75V, 0.4 v
lo = 3604A
OUTPUT DRIVE -
Vour Outout Voltage {Segment lour =65 mA, Ve =5V, T; = 25°C Vee=1.3 v oo
Sourcing Output) T; = 100°C Vee~1.6 | Vee-1.2 VoL
loyr = ~40mA, Ve = 5V { T=150°C | Vee-2 | V14 v .
Ron Outout Resistance (Segment lout =65 mMA, Vee = 5V, T, = 25°C 20 2
Sourcing Output) : Ve m By ! T, = 100°C 0 40 a
. = =
gur 230mA, Vee i 1;= 150°C 35 50 Q
f
Output Resistance (Segment 0.6 0.8 %/°C,
Output) Temeerature Coetficient i
lsounce Output Source Current Vee 478V, Vour = LISV, T; = 150°C | - -2 mA !
“.« ., .(Digit Oux'put) IE 3 |
'sounc’z Output Source Current Vee = BV, Voyr =0V, Tj = 25°C -1.75 -3.3 mA IJ; i
{Carry-out) | :
. H
Isinx Output Sink Current Vee = 5V, Vour = Vee, Ty = 25°C 1.75 36 mA E
(All OQutputs) - f
Bia Thermal Resistance MM74C925 {Note 4) 75 100 ‘o \ é
MM74C926, MM74C927, MM74C928 70 90 cw ;i
Note 1: “Absoluts Maximum Ratings” are thoss values beyond which the safsty of the device be guar d. Excepe tor "Oclrl!—l
Range’




™ e m w

w we  ms  m o e mm

[—

T

‘ac electrical characteristics T; = 25°C, C|_ = 50 pF, unless otherwise specified ~
PARAMETER CONOITIONS MIN TYP MAX UNITS
fmax Maximum Clock Frequency . Vee = 5.0V, T7,225¢C ? 4 MHz
Scuare Wave Clock T,=100C 15 3 MH2z
.t Maximum Clock Rise or Full Time Vee = 5.0v 15 s
R Pulse Width T, =25 C 250 1
twa eset Pu Ve = 5.0V ' oo ns

T,+100 € 320 125 ns

twee Later Enable Pulse Width T,=25C 250 100 ns
Vee = 5.0V -

T,=100°C 320 12% ns

tseriex Ler ~Clock to Latch Enable Set-Up Time T,225°C 2500 1250 hs
: Vee * 5.0V ,

T,=100°C 3200 1600 ns

tea Lateh Enable to Reset Vee = 5.0V T, =25"C 4] -100 ns

Wast Time T,-100°C Q 100 ns

tsgrim g, Reset to Latch Enatle Set-Up Time T, =25C 320 160 ns
. Vee = 5.0V : )

T,=100°C 400 200 ns
fraux Multiptexing Output Frequency Vee * 5.0V 1000 Hz
Cin taput Capacitance Any input (Note 2} H pF

typical performance characteristics : Tvpical Average Segment
Typical Segment Current vs Maximum Power Dissipation Current vs Segment Resistor
Output Voitage s vs Ambient Temperature i Value
Ed € <
3 o T 7 £ 200 I
z Te25¢C /1 $150 € § 2000 H ¥:‘-.1:vc
= n : 7 f 5 1o H
3 | 4 2 1500 S T
° i BT e MM14CI26/MM24C321/MM14C928 &
= L o M0 e =
i w S 100 ok s \ |
3 | / £ MMIAC325 = !
z a0 3" L 2 12> . )
¥ 2 00 S Vaet 7 Dy
é / % 3 g : 5t \J\‘\:\
- n ;' 00 3 Voels —
g - $ 00 g
o i = ¢
50 40 33 20 16 0 & -4 .20 0 0 @ 60 39 100 = 8 10 m m oaow oo
Vour VI Ta ~ AMBIENT TEMPERATURE | C) # SEGMENT RESISTOR t12)
x Note. Vg = Voltage across digit
. o driver,
logic and block diagrams
MM74C925 MM74C926
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115 cLoex c L t20 cuoex
: L. : :
> QISPLAY —p
tarck o s > gw %o » seveer 11 tur Ty T4 a §
- > .S LATEH 8 LATCH | caten | rarcw | orar 2
ENASLE z E j_—.? : ENALLE o— AlCH ]
X
% % & L g \ZoM 17T T,
2041 o...;..»._. 5y H E Aour O-pt— 2
Boy1 O = a vt Ot 2
] MULTIPLEXER 5 1oy Coor O MULTIPLEXER 0s¢ I
iz 83 ﬁ : e :
ano O-14 Yo
Mm74c927 MM74C928
seser o 6 vee nestt O 15y
canmy 10 o cioee ARty o144 120 coocx
5 o, £ s,
. § DISPLAY L]
u“mtt(:; = L J SR LI seLeer O §“ LIP
LATCH 8 waten | tatew | uaron | Laren -3 SR LN taren 3 tateH | Larew | aren | taren SELI,,
enang T => \ ENASLE 3 1
iz O ¢ 3= —0 &
L Tn Tc tn Se i, . [ Tl Tt [l Yaitlog.
Agur 04— ~% 3 Aour =3 3
Sour Ori— e O h : [ o
t"“: £ MULTILEXER 5 Lo' a: o ©,  MaTRexes - _0_0'
o S 2 ) Tour O s - - 2 .
oo O34 vt st :




B

n oo e ——

= rhmmm e v W we

Segment Output

FROM
OECOOER

Commeon Cathode LLED Display

Driver

Vee

ouTryT

Input Protection

Matrace2s

WACE2E

][]

w—arace2y

DC3A

L]

LT

<

switching tims waveforms

LATEN
ERASLE

ResEY

3
J
i
b

T Je——

-

e e A

nput Waveforms

Gerenan

——y

Multiplexing Ou(pu.( Waveforms

T

—

L T e

ent ldentification

o123y

ET1H9
B

o Carry-Qut Wavetorms

e L

-reae
CARRYOUY N
. . tousy ]

] [
mocnr

CARRY-ONT

amcae ...  Cousy s ot
BRI STATS misH

CannyouT yaT™, AZSET

- CRUMT .t

N TROS-g :



e v e

e —— e

o

$S

SCL4066B

CMOS QUAD ANALOG SWITCH

FEATURES -

¢ Transmission or Multiplexing of Analog or
Digital Signals
80§ Typical ON-Resistance for 15-Volt oper-
ation )
Switch ON-Resistance Matched to within 552
over 15-Volt Signal-Input Range
ON-Resistance Flat over Full Peak-to- Peak Sig-
nal Range
High Degree of Linearity:
<0.5% Distortion (typ) @ fis = 1kHz,
Vis =5Vp.p, Vpp-Vgs 210V, Ry = 10k
# Extremely Low OFF switch Leakage Resulting
«n very Low Offset Current and High Effective
OFF Resistance:
10pA (typ) @ Vpp-Vgg= 10V, Tp=25°C
4 Extremely High Control Input Impedance (Con-
trol Circuit Isolated from Signai Circuit):
101282 (typ)
# Low Crosstalk between Switches:
~50dB (typ) @ fis= 0.9MHz, Ry = 1k{2
4 Matched Control- Input to Signal-Output Capac-
itance Reduces Output Signal Transients
4 Frequency Response, Switch ON = 40MHz (typ)

* ¢ oo o

DESCRIPTION

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing of
analog or digital signals. It is pin-for-pin compatible
with the SCL40168, but exhibits a much lower
ON-resistance. In addition, the ON-resistance is rel-
atively constant over the full input signal range.
The SCL4066 consists of four independent biiat-
eral switches. A single control signal is required per
switch. Both the P and the N device in a given
switch are biased ON or OFF simultaneously by
the control signal. As shown below, the-well of the
N-channel device on each switch is either tied to
the input when the switch is ON or to Vgg when
the switch is OFF. This configuration minimizes
the variation of the switch-transistor threshold

SCHEMATIC Dl:‘\GRAM (one of four switches)

. SWITCH
. ¢ pm—A
] CONTROL Ow
/ - Vis

CONNECTION DIAGRAM
(all packages)

Switch
A Switch D Switch C
- | A
Vpp C C IN OUT OUT IN

l ! ] ] | ! ]

14 13 12 11 10 9 8
SCL40668B

1 2 3 4 5 6 7

1 ! | ] 1 ] |

IN QOUTOUT IN C C Vgg

N — N

Switch B Sw(i:tch

Switch A

Add suffix for package:
C 14-pin Cerdip F  14-pin Flat
D 14-pin Ceramic H Chip
E 14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VDD - Vss
Operating Temperature TA

C, D, F, H Device
E Device

DC Supply Voltage 3t015 Vde

-65to +125 oC
40 to+85 ©C

voltage” with input-signal, and thus keeps the ON-
resistance low over the full operating range.

The advantages over singte-channel switches in-
clude peak input-signal voltage swings equal ta the
full supply voltage, and more constant ON-imped-
ance over the input-signal range, For sample-and-
hold applications, however, the SCL4016 is
recommended,

LOGIC DIAGRAM

Bl F73 S .
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SCL40668
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-°
]
Vss | Voo| Tiow® 25°C Tuign® .
PARAMETER CONDITIONS Units
{vdel | (Vde) "pgn T M, | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE
CURRENT loo |Vin=VssorVop | O 5| - | 00s| ~ |oooos; 0.05] - | 1.5] pAde
Al valid input 0} 10} - | 01| = J0001} 01| - | 30
combinations 0 5] - 02| - 10002} 0.2 - | 60
MINIMUM INPUT HIGH Vin
VOLTAGE Vis = Vsg 0 51 - | 40| - [275 | 40| — | 40| vac
{Control Input) Vos=Voo o| 10| - |80 - 1Is55 [ 80] -1/ 80
los = 104A 0 15| - |120] - |s2s |120]| - |120
MAXIMUM INPUT LOW ViL
VOLTAGE Vis = Vg 0 s|10| ~| 10225 | - | 10| =1 vde
{Control Input} Vos= Voo 0 10 | 20 - 20 |45 - 20 -
log = 10HA 0| 15|30| ~|30]ers| - | 30| -
SWITCH INPUT/OUTPUT lorF
LEAKAGE Ve =Ves 75 1+75] — [2100] = |2001]|2100f - | 2200|nAde
| V,g=£7.5Vde
ON-RESISTANCE Ron .
C,D.F,H device Ve =Voo 1.5 | +15) 2201 - 80 1 280 -— 320 Q@
VssSVis<Vpp 0 | +15
Ry = 10k 2
5 1% 1 | a0 = | 120 400 - | ss0| @
] +10
25 1 %251 . 1000 - | 270]2500] - |a3s00| @
0 +5
E device Ron | Ve = Voo TS TSI | gs0f - | 80| 280 - | 300f @
Vss<Vis<Vpp 0 +15
Ry, 510kQ 5 +5
0 +10 - 330 - 120( 400 - 520 Q
-2.5 | 425
F4 - - 21
0 +5 2100 270} 2500 3200 Q2
ON-RESISTANCE MATCH ARon
{Same package) Ve =Vpp 1.5 | +7.5) _ 4 4P A . -1 Q
Ves<Vis<Vgo | 0 | +15 :
Ry =10k ’
3 Ry - 2 w - | - Q |¢
Q +10
2s|%2s) | | _| sl - - N
0 +5

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”
! T ow =-65°C for C, D, F, H device.

= -40°C for E device.

Trign = +125%C for C, D, F, H device.

=+ 85°C for € device.

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

/

.



——y —

g v ——

S

CL40668

ELECTRICAL CHARACTERISTICS {Continued)

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

Vss

Vop

L

st e CENRAEIEL Y

V. o2l eyt
e

PARAMETER CONDITIONS (vde) | tvdel Min. Typ. Max Units
SIGNAL INPUTS (V-.;) AND OQUTPUTS (Vq,)
PROPAGATION DELAY TIME | te_p |Vc=Voo .
. tere | Vis=Square 0 5 - 20 40 ns
Signal Input to Signal Qutput Wave 0 10 - 10 20
¢ Ry = 10k 0 15 - 7.5 15
BANDWIDTH (-3d8) BW |V.=Voo R.
{Sine Wave) V=BVl 1kQ -5 +5 - 54 - MHz
centered | 10k2 - 40 -
@ 0.0Vdd100k2 - 38 —_
1MQ - 37 -
INSERTION LOSS
(=20 l Vo' .
09107~ ) Ve=Vpp Ry
Vi=5Vop! k2| -5 +5 - 23 - d8
centered | 10k - 0.2 -
@ 0.0Vdc[100k2 - 0.1 -
1IMQ - 0.05 =
SIGNAL DISTORTION
{Sine Wave) V=Voo -5 +5 - 0.16 - %
Vig=5Vp o
centered
@ 0.0Vde
f,,=1.0kHz
Ry =10k
FEEDTHROUGH (-50d8B) Ve.=Vgs Re
. Va=5Vpol 1k -5 +5 - 1250 - kHz
centered | 10k - 140 -
@0.0Vdc 00k - 18 -
1MQ — 2 -
CROSSTALK (-50d8} V(A)=Vpo -5 +5 - 09 - MHz
Between two switches V(8)=Vgg
Ve {A)=5V, g
centered
@ 0.0Vdc
Ry = 10kQ
CAPACITANCE
Input Cy - 8 - pF
Output Cos |Ve =Vss -5 +5 - 8 - pF
Feedthrough Cios . - 0.5 - pF
CONTROL INPUT (V¢)
PROPAGATION DELAY TIME | tec | Ves<VaSVoo 0 5 - 50 100 ns
Turn on - Ry = 10kQ 0 10 - 25 50
0 15 - 20 40
MAXIMUM INPUT 7 f. VesSVa<Vpp 4] 5 - 5 - MHz
FREQUENCY . R_ = 1.0kQ 0 10 - 10 - .
i 0 15 - 12 -
CROSSTALK : . p .
{To signal port) V,.=Square Wave ol 85
o Ry =10kQ : | . 0} ~10;
toL "o 15
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) SCL40668B
I E[SUPPLY VOLTAGE: Voo 5V F-LOAD NE
" 390[ Jumignt TEMPERATURE [T+ s e ;o Ves --5°v° Fitm 1100 k2, 10%0
(Tale28°C T ] = =
i o ot > ¥ | AMBIENT TEMPERATURE (Ta)e 25°C = =
[ 3R 1 o aenasasse R R RS ERERE can -, o 3 Al & =
1 ¥ i e fsUPLY vm.uc: jn3 111 > Shns T T
- 1 ' =
% gaobit Tt llvop-vssie5v LL11. L l‘" =l
£ + - ;-.—.# M FOORA et S 2 sy
P i e A R e THH I z = =
z T . e
: T -+ bt - 4 IR TRRNY ;_‘z :
- I+ H 33 :i {; | o s Ve ' vy Vi
5 s eseram La oo + 33222221 § £ S e ]
= T P LSRG PEEDE SEUNY Fyy = e
e e v s to 1he roetibL; SEH T 2 Vie Vo
S o0l Lt D Y 5 -uEEEs VoF
" boew ——2"& it ¢ pReow @ B SWITCHES
W d e s w15 V4 " 5 — Ry,
] Pt —de o . A4 i ] E s £
Z son el 00 ¥ v (3311 & .
z T Ieu Sy e Gn e ST gy i 3 = vss =
4 Ll | B - - < 4 o8
jsaus — T i T BeDN ,'I;‘ E ALL UNUSED TERMINALS
e 5 S E ARE_CONNECTED T0 vss.
= ~a = < €
IGNAL VOLTA v, -V
SIGNAL VOLTAGE (v} = VOLTS INPUT SIGNAL VOLTAGE (v“l-vous

Typical channel ON resistance vs. signal voltage for Typical ON characteristics for 1 of 4 channels.

—

three values of supply voltage (Vpp-Vsg)

Typ. switch frequency response - switch “ON”"

SUPPLY VOLTS: Vpo* +5,vss*—3 Cios R F VOLTMETER
" SUPPLY VOLTS. Vpp* ¢ 5, Ysg -9
INPUT SIGNAL VOLTS 1Vig)e 8 Vpep {conTROL vOLTS Tvcte <3
SINE WAVE (17T RNS) . L JINPUT SIGNAL VOLTS {45 Vp_p SINE WAVE(LT7 RMS)
CONTROL VOLTS (Vg)e+8 , 3 304 LOAD CAPACITANCE (CLI*CFIXTURE »CMETER
= LOAD CAPACITANCE S (Crug *Cugem) P77 Vos 2 [PIXTURE AND METER WULLED QuT
K o oranen VLA
W, wid 1 e 3 W™ oeor e vc'u-ulén | 4TSRS 37
. |
'LTC‘- 2 [2 i =
VeV, - g 39 =
c*Vpo = = b ¥ 5
[.3 <
R R L IO U N 1 i S (W]
g 0 Loab RESISTANCE (R e 1M T} s 3
H : ' I g T TSAL 2
2% ; ~3a8 z N v
T ona L— romrs 4| H Vi e
18> ¢ | toora Y 4
“Le nal i &
53 H s
2 o
§> ; i \§ AT
o
o ' L) e = e ey .
- 100 to°! ] [ 02 0 ]
INPUT SIGNAL FREOUENCY (1),] MH1 NPUT SIGNAL FAEQUENCY [f3) ¥z

.Typ. feedthru vs. freq. —

switch “OFF"”

SUPPLY VOLTS:Vpg++3; Vgge -9 T T 111 5
INPUT SIGHAL VOLTS (Vig)s S Vp.p SINE WAVE {LT7 RS) 4
& 30f FIXTURE ANO METER MALED OUT 333 -+
-E (IR N A [ I
v . .
, (3 "oo . oV, e “
5ooask 37
2 L" Vet 0 _/—\_ O——Dn—_l_ -
- b1 feoets 20ns iy Voo R j
3 o he = 1 -
; un E . L e
H S [ =a ok -
2 | v, VOLTMETER 192 ' b
- N ss mnron RADD - i
z E 2 MOOEL 91-CA / 13 e . It ¢
2 T OR Lo - . . . v
|4 L . . K . - - - i
'8' - mn ma 4 - . ‘ ARE CONNECTED YO Vss e H '
Z . C s
- - i
9 zorts-mms ||“/{/‘1 D el NN te b ‘
P : . Pos . e
. 0. wt .. 3?1t . T T \
INPUT SIGNAL FREQUENCY (f;,)— tis - e - - I
. : L st e e IO O

- ,,Typ. crosstalk between sw:tch circuits in, the same ., = Test circuit; ctosstalk-comrol mput to signal o@,
packag o wan o 5 St St —:.L. A M ALPE S apen T et
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SCL4066B

SPECIAL CONSIDERATIONS — SCL40668

1. In applications where separate power sources are used to drive Vpp and the signal
inputs, the Vpp current capability should exceed Vpp/Ry (R = effective external
load of the 4 SCL4066B bilateral switches). This provision avoids any permanent
current flow or clamp action on the Vpp supply when power is applied or removed
from SCL40668.

2. In certain applications, the external load-resistor current may include both Vpp and
signal-line components. To avoid drawing Vpp current when switch current flows
into terminals 1, 4, 8, or 11, the voltage drop across the bidirectional switch must not
exceed 0.8 volt (calculated from Ry values shown).

No Vpp current will flow through R|_ if the switch current flows into terminals 2, 3,
9, or 10. Failure to observe this condition may result in distortion of the signal.

APPLICATIONS INFORMATION

®) sPOT

VSO0 O"os

gV

@ opoT
€) OPST Ve
'0sa2 Visa
' v
Visa - Voss Visa L Yosa Vosai 1 0sa2
—0 Viga O—ro Vosar ) O M
—0 o381 82
v, 17 & '1‘7’—83
vis| Voss ise 038 Vosaz Vise
\/ E
OV n V58O 058l
Ove i
Basic Switch Functions using the SCL4066B
C40.001C;
—
[ tea i
SELECT O
C3=0.01C, —
] ©
""Ju K \\
e z A OPEN LOOP GAIN
SELECT O I ~
m C2=0.1¢; s ~
w ™
TROL —i} 9 :
con . r £ v [te2 ‘el el ;
c2 s L —— Ay ———]
SELE .
cT O S . g \ \ \ ~_
{ ~ \'\
ey ! 0 Lt b e T
\ sELecT O \\ -
;
FREQUENCY - Hz .
v A"V‘v
: Aa - AL[VOLTAGE GAIN BELOW BREAK FREQUENCY)
ViN O—— A -5
" . . B .
- [P
vour 1 {BREAK FREQUENCY) = Thss .
Y . 1 e wr e
.. {UNITY GAIN FREQUENCY) = :
—— - et "._.‘. .ot el \! SR

- " - <. -
MAX ATTENUATION = D300}

v

o ~Active Low Pass Filter with Digitally Selected Break Frequency:
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