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Dual Low Offset, Low Power
Operational Amplifier

0P200

FEATURES

Low Input Offset Voltage: 75 nV Max -

Low Offset Voltage Drift, Over -55°C < T, < +125°C:
0.5 pV/°C Max

Low Supply Current {Per Amplifier): 725 pA Max

High Open-Loop Gain: 5000 V/mV Min

Low Input Bias Current: 2 nA Max

Low Noise Voltage Density: 11 nV/VHz at 1 kHz

Stable with Large Capacitive Loads: 10 nF Typ

Pin Compatible to OP221, MC1458, and LT1013 with
Improved Performance

Available in Die Form

GENERAL DESCRIPTION

The OP200 is the first monolithic dual operational amplifier to
offer OP77 type precision performance. Available in the industry
standard 8-pin pinout, the OP200 combines precision performance
with the space and cost savings offered by a dual amplifier.

The OP200 features an extremely low input offset voltage of less
than 75 [V with a drift below 0.5 iV/°C, guaranteed over the full
military temperature range. Open-loop gain of the OP200 exceeds
5,000,000 into a 10 k< load; input bias current is under 2 nA;
CMR is over 120 dB and PSRR below 1.8 pV/V. On-chip zener-
zap trimming is used to achieve the extremely low input offset
voltage of the OP200 and eliminates the need for offset pulling.

Power consumption of the OP200 is very low, with each amplifier
drawing less than 725 {A of supply current. The total current
drawn by the dual OP200 is less than one-half that of a single
OP(7, yet the OP200 offers significant improvements over this
industry standard op amp. The voitage noise density of the OP200,
11 nVAHz at 1 kHz, is half that of most competitive devices.

The OP200 is pin compatible with the OP221, LM158,
MC1458/1558, and LT1013.

PIN CONNECTIONS

16-Pin SOIC
(S-Suffix)

NC = NO CONNECT

EPOXY MINI-DIP
(P-Suffix),

8-Pin Hermetic DIP
(Z-Suffix)

out A [T} [e] v+
—INAE [7] our 8
+IN A [3] E-INB

v-[4] (el ng

The OP200 is an ideal choice for applications requiring multiple
precision op amps and where low power consumption is critical.

For a quad precision op amp, see the OP400.

+IN O-wWA—q

%\ t ®O®O ® o
,__” {_V_}—I S O DUT
® rome @ I
NETWORK ) .
b—0 ~IN- :I__, LS
<, g > ®

REV. A

information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties that
may result from its use. No license is granted by implication or otherwise
under any patent or patefit rights of Analog Devices.

Figure 1. Simplified Schematic (One of two amplifiers is shown.}

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781/329-4700 www.analog.com
Fax: 781/326-8703 ©® Analog Devices, Inc., 2002
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STRUCTURES DE BASE A AMPLIFICATEUR LINEAIRE INTEGRE

Suiveur de tension : Vg=Vg

Amplificateur de différence :

Ry+R4 Ry R

R;

+Vpp
. ;

1 A _ Do
VE, . * Vs

R: é

R« -Vop

Cas particulier :

si Ri=R; et R3=Ry $V5=%T(VE2-VE1)

si R1=R2=R3=R4 $V5=VE2-VE1

+Vpp
. b®
v o Vs
"VDD
. . R,
Amplificateur inverseur : Vg =- R Vg
1
R:
—
+Vop
R, i
R - O v
¥
-Vop
. . _ Ry
Amplificateur non-inverseur : Vg =1 + R Vg
+Vpp !
ve + B2 Vs

Amplificateur sommateur

_ (Ra R; )
Vs (RIVE|+R2VE2

Vs

‘VDD

Amplificateur d'instrumentation

2R, | R
Vs:(H—ELJ'R_B(V"V‘”V’
0

2

Amplificateur inverseur avec décalage

. ) Bz)
Vs R, Vi +(1+R1 Vo

+$nn
Ve rL'\ _ Do v
+ * *

Wi Ve

BTS ELECTRONIQUE 2005
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NNatzonal Semiconductor o
E Y
XL
MM54HC147/MM74HC 147 0
-k
10-to-4 Line Priority Encoder et
. e ~
General Description =
This high speed 10-to-4 Line Priority Encoder utilizes ad-  The 54HC/74HC logic family is functionally as well as pin- g
vanced silicon-gate CMOS technology. it possesses the  out compatible with the standard 54L8/74LS {ogic family. ~J
high noise immunity and low power consumption of stan-  All inputs are protected from damage due to static dis- K
dard CMOS integrated circuits. This device is fully buffered,  charge by internal diode clamps to Vge and ground. T
giving it a fanout of 10 LS-TTL loads. (@)
The MM54HC147/MM74HC147 features priority encoding Features -t
of the inputs to ensure that only the highest order data line @ Low quiescent power consumption: 40 uW maximum at >
is encoded. Nine input lines are encoded to a four line BCD 25°C ~
output. The implied decimal zero condition requires no input & High speed: 31 ns propagation delay (typical) b
condition as zero is encodgd when afl nine data lines are at g | oy input current: 1 pA maximum |°
a high logu_: level. All data inputs and outputs are active at g \wide supply range: 2V to 6V -
the low logic level. 9
. s L
Connection and Logic Diagrams -
Dual-In-Line Package g
{1
INPUTS
OQUTPYT et e OUTRUT ! v
Vee N B 3 2 1 s a =
(o]
||s l1s |u |13 l'z '11 lm ls 2 @ 3
T 11 1] e N
D 3 2 1 9
m
‘ a 13) =
3 —> Pro—] [y
s 6 7 B c 8 o
B o &
i (1]
’1 Iz la IA ls la |7 8 4 Do -
4 5 6 7 B C @ GWD @
—————  —————— “— —— B
INPUTS ouTPUTS | { )
TL/F/5007-1 5
Top View
Order Number MM54HC 147 or MM74HC 147 (0] L
s—bo—J-Do——
Truth Table ®
c
inputs Outputs 71—
1 2 3 4 5 6 7 8 9/D C B A {
HHHHHHHHMHNBHHHH ®
X X X X X X X X L}jL H H L] g
X X X X X X X L H|{L H H H 144)
X X X X X X L H H{H L L L o Pro— D
X X X X X L HHH/H L L H (10)
X X X X L HHHHHLH L
X X X L HHHHH[H L HH TLIF/5007-2
X X L HHHHHHHHL L
X L HHHHHHHIHHLH
L HHHHHHHH{HHHL
H = High Logic Level L = Low Logic Level, X = irrelevant
€ 1995 Natonal Semconductor Corporabon TL/FI5007 RRO-830M115/Printed inU. S A,
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CMOS
wP-Compatible 12-Bit DAC

AD7542

FEATURES

Resolution: 12 Bits

Nonlinearity: *+1/2LSB Tpun t0 Trax

Low Gain Drift: 2ppm/°C typ, Sppm/°C max

Microprocessor Compatible

Full 4-Quadrant Multiplication

Fast Interface Timing

Low Power Dissipation: 40mW max

Low Cost

Small Size: 16-pin DIP and 20-Terminal Surface
Mount Package

Latch Free {Protection Schottky Not Required)

GENERAL DESCRIPTION
The AD7542 is a precision 12-bit CMOS multiplying DAC
designed for direct interface to 4- or 8-bit microprocessors.

The functional diagram shows the AD7542 to consist of three
4bit data registers, a 12-bit DAC register, address decoding
logic and a 12-bit CMOS multiplying DAC. Data is loaded
into the data registers in three 4-bit bytes, and subsequently
transferred to the 12-bit DAC register. All data loading or
data transfer operations are identical to the WRITE cycle of a
static RAM. A clear input allows the DAC register to be easily
reset to all zeros when powering up the device.

REV.A

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices forits
use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.

FUNCTIONAL BLOCK DIAGRAM

Vaar

G-

OLlL
AD7542 124817 MULTIPLYING DAC o auT
(2)our2
ﬁ (3) acnp
TR (13 12-81T DAC REQISTER
Voo
(s o @
RAVTE W-BYTE LBvYTE (32) nno
TE(3 )1 aponess
DECDOE

LOBIC

DATA DATA DATA
RAEGISTER r REGISTER REQISTER
A0 {10,

AN

The AD7542 is manufactured using an advanced thin-film on
monolithic CMOS fabrication process. Multiplying capability,
low power dissipation, +5V operation, small size (16-pin DIP
and 20 terminal surface mount packages) and easy uP interface
make the AD7542 ideal for many instrumentation, industrial
control and avionics applications.

One Technology Way, P.O. Box 9108, Norwood, MA 02062-9106, U.S.A.
Tel: 617/329-4700 Fax: 617/326-8703 Twx: 710/394-6577
Telex: 924491 Cable: ANALOG NORWOODMASS
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AD7542 _SPECIF|CAT|0NS (Vop = +5V, Vper = +10V, Yoy, = Vour, = OV unless otherwise noted)

Limit At' Limit At’
Limit At Ta=—40°C Ta=-55C
Parameter Ta=+25C | to +85°C & +125°C Units Conditions/Comments
ACCURACY
Resolution 12 12 12 Bits
Relative A(‘L‘ura\cy2
1, A S Versions 1 1 E 3 LSB max
K. B, T Versions $1/2 $1/2 +1/2 LSB max
GK, GB, GT Versions 1172 1172 11/2 LSB max
Differennial Nonlinearity®
J. A.S Versions 11 b3 t1 LSB max All grades are guaranteed monotonic
K. B, T Versions *1 *1 E3 LSB max Tmin 10 Tmax
GK, GB, GT Versions 11 :1 *1 LSB max
Gain Error?
JLK.A B ST +3 4 t4 LSB max Using internal Rpp only (gain error can be
GK.GB,GT +1 11 +2 LSB max rimmed to zero using circuits of Figure 4 & 5)
Gain Temperature Coefficient
AGain/ATemperature 5 5 s ppm/°C max Typical value is 2ppm/°C
Power Supply Rejection
AGain/OVpp 0.005 0.01 0.01 % per % max Vpp = +4.75V 10 +5.25V
Output Leakage Current
louTt 10 10 200 nA max DAC Register loaded with all 0s
burz 10 10 200 nA max DAC Register loaded with all 1s
DYNAMIC PERFORMANCE
Current Settling Time® 2.0 2.0 2.0 Hs max To 1/2LSB, OUT1 load = 100§2. DAC output
measured from falling edge of WR.
Multiplying Feedthrough Error’ 23 2.5 25 mV p-p max VREF = 210V, 10kHz sine wave
REFERENCE INPUT
Input Resistance 8/15/25 8/15/25 8/15/25 k€ minftyp/max
ANALOG OUTPUTS
Cutput C?acinnc:
Couti 75 75 75 pF max DAC register loaded to G000 0000 0000
Couti? 260 260 260 pF max DAC register loaded to 1111 1111 1111
Coura® 75 75 7$ pF max | DAC register loaded to 1111 1111 1111
Cour2? 260 260 260 pf max DAC register loaded to 0000 0000 0000
LOGIC INPUTS
Vinn {Logic HIGH Voltage) +24 +2.4 +24 V min
VinL (Logic LOW Voltage) +0.8 +0.8B +0.8 V max
Nt 1 1 1 RA max Vin = OV or Vpp
Cpy (Input Capacitance)® 8 8 8 pF max
input Coding 12-Bit Unipolar Binary or 12-Bit Offset
Binary (See Figures 4 and §). Data 15
Loaded into Data Registers in 4-Bit Bytes.
SWITCHING CHARACTERISTICS® (See Figure 1)
IWR 80 120 160 ns min twr : WRITE pulse width
TAWH 0 10 10 ns min tAwH: Address-to-WRITE hold time
cwH .0 10 10 ns min tewn: Chip select-to-WRITE hold time
ICLR 200 200 250 ns min tcLR : Minimum CLEAR pulse width
cws 10 20 20 ns min tows: Chip select-toWRITE sctup time
tawsS 40 40 40 ns min taws: Address valid-to-WRITE setup time
tns 60 100 100 ns min 1ps: Dara setup time
toH 10 10 10 ns min tpy: Data hold ume
POWER SUPPLY
Vpp (Supply Voltage) +5 +5 +5 v +5% for specified performance
Ipp (Supply Current) 2.5 2.5 25 mA max Digital Inputs = Viy or ViNp
NOTES
'Temperture Ranges s follows: ], K, GK Versions; —40°C to +35°C
A, B, GB Versions; —40°C to +85°C
5, T, GT Versions; — SS°C to + 125°C
25ce defimitions on NEXC page.
3Guaranteed but not tested.
*Logic inputs src MOS gates. Typical input current { + 25°C) is less than .inA.
3Sample tested at + 25°C fo ensure compliance.
Specifications subject 10 change without potice.
-2- REV. A
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AD7542

ABSOLUTE MAXIMUM RATINGS* Power Dissipation (Package)
(T) - + 25°C unless otherwise noted) Plastic
To+70°C .. ... ... .. ... ... ... 670mW
VaptoAGND . . . . ... oo oo v, +7V Derates above +70°Cby . . . . . .. ... .. 8.3mW/°C
VaptoDGND . ... . ... ... . ..., v, +7V Ceramic
AGNDWDGND . . . . ... .. ... ... .. Vpp +0.3V To+75°C . . . . ... .. 450mW
DGNDtoAGND . . . .. ... ... ... ... Vpp +0.3V Derates above +75°Cby . . . . . . ... .. .. 6mW/°C
Digital Input Voltage to GND . . . . . -0.3V, Vpp +0.3V Operating Temperature Range
Vour> Vourz 0 AGND . . . .. .. -0.3V, Vpp +0.3V Commercial (J, K, GK Versions) . . . . . ~40°C 10 +85°C
Varr WAGND .. Lo +25V Industria (A, B, GB Versions) . . . . . . ~40°C to +85°C
Vaepto AGND . L L o oo oL +25V Extended (S, T, GT Versions) . . . . . . —55°C to +125°C
Storage Temperature . . . . . . . . . ... —65°C to +150°C
Lead Temperature (Soldering, 10secs) . . . . . . . . +300°C

*COMMENTS: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent darnage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

CAUTION
ESD (electrostatic discharge) sensitive device. The digital control inputs are diode protected;
however, permanent damage may occur on unconnected devices subject to high energy electro-
static fields. Unused devices must be stored in conductive foam or shunts. The protective foam
should be discharged to the destination sacket before devices are removed.

WARNING!

e

ESD SENSITIVE DEVICE

ORDERING GUIDE |st———— ADDRESS BUS VALID ~———m|
AD-A1 Vin
Temperature Relative | Gain Package Vi
Modet? Range Accuracy | Error Option® | l j
! AD7542]JN -40°Cro +85°C + ILSB =3LSB N-16 ! \ I tawn ! |
AD7542KN | —40°Cto +85°C +12L.SB | =3LSB N-16 _ II ‘ : |
AD7542GKN | ~40°Cto + 85°C +12LSB | = 1LSB N-16 cs { |
- + - . \
AD7542]P 40°C1o +85°C +1LSB 3LSB P-20A ! tows l ! OWH :
]

AD7542KP | —40°Cto +85°C +1/2LSB | =3LSB | P-20A

|
I
AD7542GKP | - 40°Cto +85°C +1/2LSB | =1LSB | P-20A 1 laws | 1
AD7542AQ | -40°Cro +85°C +]LSB +3LSB | Q16 WR } \
1

AD7542BQ | -40°Cro +85°C +1/2L.SB | =3LSB Q-16 . tos_ | _toH_ |
AD7542GBQ | —40°Cro +85°C +12LSB | =1LSB Q-16 i
AD75425Q |-55Cto+125°C | +1LSB | =3LSB | Q-16 D3-DO Vi X
AD?S42TQ | —55°Cto +125°C +121SB | +3LSB Q-16 Viv
AD7542GTQ | - 55°Cto +125°C | =1/2LSB | =1LSB Q-16 [ :
AD75428E —55°C1o +125°C +1LSB +3LSB E-20A DATA BDUS
AD7S42TE | -55C10+125°C | +1/2LSB | =3LSB | E-20A . VALY

- * +1LSB -
AD7S42GTE | -55°Cto +125°C J2LSB | £1L8 E-20A NOTE: TIMING MEASUREMENT REFERENCE LEVEL 15 Y S Vit ’ZV‘L
NOTES
"o order MIL-STD-B83 Class B processed parts, sdd /8838 1o part number. 4 imi ;
IE = 1 eadiess Corammic Chip Carnee, N = Biaric DIP; P = Plastc Leaded Chip Carrier; Figure 1. AD7542 Timing Diagram
Q = Cerdip. For outline inf¢ jon see Package Inf jon section,

PIN CONFIGURATIONS

DIP LCCC PLCC
N - fo I -
5 .
233gdd 3324 >
d 32 1201 BRanRin
ounE . T—__c_] RFB v -
OUYZE 15 | Vaer AGND 4 18 Vpo
AGND E | Voo D3 (M58) § 7 TR
: AD7542
D3 (MSB)E: AD7542 13 ] TR NC & TOP VIEW 16 NC Y“oem
{Nat to Scale)
02[5] oo Somtel [12] DOND oz 7 15 DGND {Not to Scale)
Dt 8 A
o1 ] 1) a1
oo (Lssy |7 0] A0
I: 9 10 11 12 13
& [o] 2] FIBs 52
3 Z B8 <
=
NC = NO CONNECT NC = NOCONNECT 8
REV. A . T
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AD7542

TERMINOLOGY

RELATIVE ACCURACY

Relative accuracy or endpoint nonlincarity is a measure of
the maximum deviation from a straight line passing through
the endpoints of the DAC transfer function. it is measured
after adjusting for zero and full scale and is expressed in % or
ppm of full scale range or (sub) multiples of 1LSB.

DIFFERENTIAL NONLINEARITY

Differential nonlinearity is the difference between the meas-
ured change and the ideal 1L.SB change between any two ad-
jacent codes. A specified differential nonlinearity of £1LSB

max over the operating temperature range insures monotonicity.

GAIN ERROR

Gain is defined as the ratio of the DAC’s Full Scale output

to its reference input voltage. An ideal AD7542 would exhibit
a gain of 4095/4096. Gain error is adjustable using external
trims as shown in Figures 4 and 5.

OUTPUT LEAKAGE CURRENT

Current which appears at OUT1 with the DAC register loaded
1o all Os or at OUT2 with the DAC register loaded to all 1s.

MULTIPLYING FEEDTHROUGH ERROR
AC error due to capacitive feedthrough from Vrgr terminal
10 OUT1 with DAC register loaded to all Os.

Table I. Pin Function Description (DIP Pin Numbers)

PIN | MNEMONIC FUNCTION
1 OUT1 DAC current output bus. Normally
terminated at op amp
virtual ground
2 ouT2 DAC current output bus. Normally
terminated at ground
3 AGND Analog Ground
4 D3 Data Input (MSB)
5 D2 Data Input
6 D1 Data Input
7 DO Data Input (LSB)
8 cS Chip Select Input
9 WR WRITE Input
10 A0 Address Bus Input
11 Al Address Bus Input
12 DGND Digita! Ground
13 CLR Clear Input
14 Vob +5V Supply Input
15 VREE Reference Input
16 Rfp DAC Feedback Resistor

-4

Analog Circuit Description

GENERAL CIRCUIT INFORMATION

The AD7542, a 12-bit multiplying D/A converter, consists of
a highly stable thin film R~2R ladder and twelve N-channel
current switches on 2 monolithic chip. Most applications
require the addition of only an output operatonal amplifier
and a voltage or current reference.

The simplified D/A circuit is shown in Figurc 2. An inverted
R~-2R ladder structure is used—that is, the binarily weighted
currents are switched between the OUT1 and OUT2 bus lines,
thus maintaining a constant current in cach ladder leg indepen-
dent of the switch state.

VREFO

DAC REGISTER

Figure 2. D/A Simplified Circuit Diagram

One of the current switches is shown in Figure 3. The input
resistance at VRp (Figure 2) is always equal to Rppr (RLDR
is the R/2R ladder characteristic resistance and is equal to
value “R"), Since Rpy at the VREF pin is constant, the refer-
ence terminal can be driven by a reference voltage or a refer-
ence current, ac or dc, of positive or negative polarity. (If a
current source is used, a low temperature coefficient Rpp is
recommended to define scale factor.)

TO LADDER

o

ouT2 OuUTt

FROM o=

INTERFACE
LOGIC

Figure 3. N-Channel Current Steering Switch

BTS ELECTRONIQUE 2005
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Applying the AD7542

UNIPOLAR BINARY OPERATION

(2-QUADRANT MULTIPLICATION)

Figure 4 shows the analog circuit connections required for uni-
polar binary (2-quadrant multiplication) operation. The logic
inputs are omitted for clarity. With a dc reference voltage or
current (positive or negative polarity) applied at VRgF, the
circuit is 2 unipolar D/A converter. With an ac reference volt-
age or current the circuit provides 2-quadrant multiplication
(digitally controlled attenuation). The input/output relation-
ship is shown in Table II.

R1 provides full scale rim capability [i.e.~load the DAC
register to 1111 1111 1111, adjust R1 for Vout = “VREF
(4095/4096)] . Alternatively, Full Scale can be adjusted by
omitting R1 and R2 and trimming the reference voltage
magnitude.

C1 phase compensation (10 to 33pF) may be required for
stability when using high speed amplifiers. (C1 is used to cancel
the pole formed by the DAC intcrnal feedback resistance and
output capacitance at OUT1).

Amplifier A1 should be selected or trimmed to provide

Vos < 10% of the voltage resolution at Voyr. Additionally,
the amplifier should exhibit a bias current which is low over
the temperature range of interest (bias current causcs output
offset at VoyT cqual to Iy times the DAC feedback resistance,
nominally 15k§2). The AD711K is 2 high-speed implanted
FET-input op amp with low, factory-trimmed Vopg.

SV vpp
VREF +§V

AD75421 Al b—0 Vour

2 AD711K {SEE TEXT)

DGND
NOTES
1. LDG!C INPUTS OMITTED FOR CLARITY, DIP PIN NUMBERS SHOWN.
2. SEE APPLICATION HINT NO. 4

AGND

Figure 4. Unipolar Binary Operation (2-Quadrant
Muitiplication)

Table {1. Unipolar Binary Code Table for Circuit of Figure 4

BINARY NUMBER IN
DAC REGISTER ANALOG OUTPUT, Vour
MSB LSB
1111 1111 1111 ~Vrer(2092)
1000 0000 0000 -VREF(iggg = -1/2 VREp
0000 0000 0001 'VREF(?E;W)
0000 0000 0000 ov

REV. A

BIPOLAR OPERATION

(4-QUADRANT MULTIPLICATION)

Figure S and Table 111 illustrate the circuitry and code relation-
ship for bipolar operation. With a dc reference (positive or
negative polarity) the circuit provides offset binary operation.
With an ac reference, the circuit provides full 4-quadrant
multiplication.

With the DAC register loaded to 1000 0000 0000, adjust R1
for Voyur = OV (alternatively, one can omit R1and R2 and
adjust the ratio of R3 to R4 for Voyt = 0V). Full scale
trimming can be accomplished by adjusting the amplitude of
VREF ot by varying the value of R5.

As in unipolar operation, A1 must be chosen for low Vpg and
low Ig. R3, R4 and R5 must be selected for matching and
tracking. Mismatch of R3 to R4 causes both offset and Full
Scale error. Mismatch of R5 to R4 or R3 causes Full Scale
error. C1 phase compensation (10pF to 25pF) may be required
for stability.

S0V Vpo
Vaer +5V
2 9
2 R2? 4
4 L
€1 o= 33pF 20k
» u ¥\ oun R3
1 '_\ A
AD7642! out2 Al A~
2 + Az Vour
12 3 AD71IK
{SEE TEXT]  R6 AD7114
Sk
DGND

AGND

NOTES
1. LOGIC INPLITS OMITTED FOR CLARITY. DIP PIN NUMBERS SHOWN.
2 SEE APPLICATION HINT NQ. 4

Figure 5. Bipolar Operation (4-Quadrant Multiplication)

Table I11. Bipolar Code Table for Offset Binary Circuit of
Figure 5

BINARY NUMBER IN

DAC REGISTER ANALOG OUTPUT, Vour
MSB LSB

1111 1111 1111 +VREF(§82§)

1000 0000 0001 *VREF(zolq,a)

1000 0000 0000 ov

0111 1111 1111 'VREF(Z—“olw)

0000 0000 0000 _VREF(ggig)

N
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CD4066BM/CD4066BC Quad Bilateral Switch =

S~

General Description 8

The CD4066BM/CD4066BC is a quad bilateral switch in- @ Extremely low "OFF" 0.1 nA (typ) |

tended for the transmission or multiplexing of analog or digi- switch leakage @ Vpp—Vgg =10V, Ta=25°C o

tal signals. It is pin-for-pin compatible with CD4016BM/ & Extremely high control input impedance 101202 (typ.) (=24

CD4016BC, but has a much lower “ON" resistance, and  m Low crosstalk ~50 dB (typ.) =]

“ON" resistance is relatively constant over the input-signal between swilches @ fig= 0.5 MHz, R =1 kQ g

range. m Frequency response, switch “ON" 40 MHz (typ.) D

Features .. Applications S

® Wide supply voltage range V1o 15V o analag signal switching/multiplexing o
m High noise immunity 0.45 Vpp (typ.) « Signal gating

m Wide range of digital and +7.5 VpEAK « Squelch control g

ﬁnalcjg su{ltchmg , s Chopper a"'

m “ON" resistance for 15V operation 8041  Modulator/ Demodulator g

= Matched “QN" r‘esnstance ARQN = 511 (typ.) « Gommutating swilch =

over 15V signal input ) m Digital signal switching/multiplexing o

m "ON" resistance flat over peak-to-peak signal range m CMOS logic implementation w

® High "ON"/ OFFY @ f.=10 kH 6: dF typ) g Analog-to-digital/digital-to-analog conversion E

output voltage ratio 5= 1 ) [z PL= 10k g pigital control of frequency, impedance, phase, and an- | e

» H!gh degree I!near!ty 0.1% distortion (typ.) alog-signal-gain o

High degree linearity @ fig=1 kHz, Vig=5Vpp, -5

High degree linearity Vpp—Vgg =10V, R_ =10 k1

Schematic and Connection Diagrams

INFQUT

CONTROL

T,
ill
_
0a

}— ouTHN

uu—H

vss
Order Number CD4066B
Dual-in-Line Package
1
- —.l vnn
13
EYLITY -H f~= CONTROL &
BUTAN 2 m {2 CONTADL D
wigut O UL wour
o
coNTADL & En L
)
contROL € < — ouTAN
7
vgs = ; INgUT
TL/F/5665-1
Top View
'€ 1995 National Semiconductor Corporakan Ti/F /5665 RRD-B30M1I0S/Pnntadm U5 A

BTS ELECTRONIQUE 2005 21






