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ABSTRACT

Pulse Oximeter. It uses light two wavelengths. To measure the light output of the rules of
Beer’s - Lambert's. This wavelength of light, both in response to oxygen in the blood. Which will
lead to the calculation. The results obtained from the calculation.

When light waves pass through tissue. Receiver to differentiate light waves travel
through tissue. Receiver to distinguish where there is no blood. An absorption spectrum of the
tissue. Blood in the veins and red. During the flow of blood in the arteries as the heart squeezes. It
will then bring up the calculator in ratio (R) of the absorption spectrum and then calculate the

Oxygen saturation of hemoglobin in the blood to flow through the water.
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3 141 1 The Van Slyke apparatus
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1.3.The Clark electrode
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HbO,

- (2.10)
HbO, + HbR

SpO,( functional hemoglobin saturation) = 100
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4 wia luiden Ao

HbO, (2.11)

HbO, + HbR + HBCO+ METHb

x 100

SpO,( functional hemoglobin saiuration) =

oxyhemoglobin (HbO,), reduced hemoglobin (HbR), carboxyhemoglobin(HbCO) uag
methemoglobin (METHb) A7 14650 arterial oxygen  saturation (SaO)3® fractional
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SP02 = C(Hboz) (2.1 5)
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BPV10

www.vishay.com

Vishay Semiconductors

Silicon PIN Photodiode

948300

DESCRIPTION

BPV10is a PIN photodiode with high speed and high radiant
sensitivity in clear, T-1% plastic package. It is sensitive to
visible and near infrared radiation.

FEATURES

* Package type: leaded

® Package form: T-1%

¢ Dimensions (in mm): @ 5
* [ eads with stand-off

* Radiant sensitive area (in mm?: 0.78 RoHS
* High photo sensitivity i
1520081 **

* High radiant sensitivity

* Suitable for visible and near infrared radiation
* High bandwidth: 250 MHz at Vg =12V

* Fast response times

* Angle of half sensitivity: ¢ = + 20°

* Compliant to RoHS Directive 2002/95/EC and in
accordance with WEEE 2002/96/EC

Note
™ Please see document “Vishay Material Category Policy™:
www.vishay.com/doc?99902

APPLICATIONS
* High speed photo detector

PRODUCT SUMMARY bharh, ,
COMPONENT I (1A} 9 (deg) Ao.1 (rum)
BPV10 70 +20 380 to 1100
Note
* Test condition see table “Basic Characteristics”
ORDERING INFORMATION
ORDERING CODE PACKAGING REMARKS PACKAGE FORM
BPV1D Bulk MOQ: 4000 pcs, 4000 pes/bulk T-13%
Note
*  MOQ: minimum order quantity
ABSOLUTE MAXIMUM RATINGS (Famb = 25 °C, unless otherwise speciiied) .-
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Reverse voltage Vg 60 \'J
Power dissipation Tamb S25°C Py 215 mW
Junction temperature T 100 °C
Operating temperature range Tamb -40to + 100 °C
Storage temperature range Tstg - 40 to + 100 °C
Soldering temperature t<5 s, 2 mm from body Ted 260 °G
Thermal resistance junction/ambient Connected with Cu wire, 0.14 mm? Rinua 350 Kw
Rev. 1.9, 22-Nov-11 Document Number: 81502

1
For technical questions, contact: detectortechsupport@vishay.com

ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUGTS DESCRIBED HEREIN AND THIS DOCUMENT
www.vishay.com/doc?91000
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mcmmmmggbdsn unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Forward voltage Ig=50mA Ve 1.0 13 v
Breakdown voltage lR=100pA, E=0 Ver 80 Vv
Reverse dark cument Vp=20V,E=0 ko 1 5 nA
) Va=0V,f=1MHzE=0 Co 11 pF
Dice Cepiacimon Va=5V.7=1MHz E=0 Co 38 pF
o Ea=1kix Vo 480 mv
i E,= 1 mW/cm?, 1= 350 nm Vo 450 mv
Ea=1kix Ik 80 pA
Short it current
i E, = 1 mW/om?, 7. = 950 am " 65 yA
Ea=1kiX, V=5V bea 85 pA
Reverse light cument E°=1m“5:‘=nzét =950 nm, e a8 70 uA
Absolute spectral sensitivity Vr=5V, 2 =950nm s(i) 0.55 AW
Angle of half sensitivity @ +20 deg
Wavelength of peak sensitivity 2y 920 nm
Range of spectral bandwidth Ag1 380 1o 1100 nm
Quantum efficiency A=950 nm n 72 %
Noise equivalent power Vr=20V, A =950 nm NEP 3x10 WAHz
Detectivity Ve =20V, A=950 nom D 3x 1072 emvHz/W
Rise time Vi =50V, R, =500, =820 nm t, 25 ns
Fall time Vr=50V,R =500, L= 820 nm e 2. ns

BASIC CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

1000 N, A 4k
i | =
= .. g
£ = V=5V
E V. E % 2 =n950m
g 100 7 pen |
o V4 § 4
£ 4 {7
e &
g 10 Vs %
ni.:" y. 3 os
- V,=20V H
1 e - 06
20 40 60 80 100 0 20 40 60 80 100
94 8436 Ty~ Ambient Temperatute (°C) 948418 T, - Ambient Temperature (°C)
Fig. 1 - Reverse Dark Current vs. Ambient Temperature Fig. 2 - Relative Reverse Light Gurrent vs. Ambient Temperature
Rev. 1.9, 22-Nov-11 2 Document Number: 81502

For technical questions, contact: detectortechsupport@vishay.com
THIS DOCUMENT IS SUB.JECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT
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Fig. 3 - Reverse Light Cumrent vs. Imadiance Fig. 6 - Relative Spectral Sensitivity vs. Wavelength
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Fig. 4 - Reverse Light Current vs. Reverse Voltage Fig. 7 - Relative Radiant Sensitivity vs. Angular Displacement
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Fig. 5 - Diode Capacitance vs. Reverse Voltage
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PACKAGE DIMENSIONS in millimeters

£
w
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@501 : N
Chip position R 2.45 (sphere)
o
b Y
a 2
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a w0 —
e o ~
2 -]
Q
= 1 (
] H ‘
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XR-2206

Monolithic
Function Generator

/ J/ L =

FEATURES

Low-Sine Wave Distortion, 0.5%, Typical
Excellent Temperature Stability, 20ppm/°C, Typ.
Wide Sweep Range, 2000:1, Typical
Low-Supply Sensitivity, 0.01%V, Typ.

Linear Amplitude Modulation

TTL Compatible FSK Controls

Wide Supply Range, 10V to 26V

Adjustable Duty Cycle, 1% TO 89%

June 1997-3
APPLICATIONS

e Waveform Generation

e Sweep Generation

® AM/FM Generation

@ V/F Conversion

® FSK Generation

® Phase-Locked Loops (VCO)

GENERAL DESCRIPTION

The XR-2206 is a monolithic function generator
integrated circuit capable of producing high quality sine,
square, triangle, ramp, and pulse waveforms of
high-stability and accuracy. The output waveforms can be
both amplitude and frequency modulated by an external
voltage. Frequency of operation can be selected
externally over a range of 0.01Hz to more than 1MHz.

The circuit is ideally suited for communications,
instrumentation, and function generator applications
requiring sinusoidal tone, AM, FM, or FSK generation. It
has a typical drifi specification of 20ppm/°C. The oscillator
frequency can be linearly swept over a 2000:1 frequency
range with an extemal control voltage, while maintaining
low distortion.

ORDERING INFORMATION
Operating
Part No. Package Temperature Range
XR-2206M 16 Lead 300 Mil CDIP -55°C to +125°C
~XR-2206P 16 Lead 300 Mil PDIP —40°C to +85°C
XR-2206CP 16 Lead 300 Mil PDIP 0°C to +70°C
XR-2206D 16 Lead 300 Mil JEDEC SOIC 0°C to +70°C
©1972

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 ¢ (510) 668-7000 # (510) 668-7017
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Figure 1. XR-2206 Block Diagram



16 Lead PDIP, CDIP (0.300")

XR-2206

SYMA2
SYMA1
WAVEA2
WAVEA1
GND
SYNCO
BIAS
FSKI

16 Lead SOIC (Jedec, 0.300")

PIN DESCRIPTION
Pin# Symbol Type |Description
1] AMSIH i Amplitude Modulating Signal Input.
2 STO o Sine or Triangle Wave Output.
3 MO (o] Muitiplier Output.
4 Vee Positive Power Supply.
5 TC1 | Timing Capacitor Input.
6 TC2 1 Timing Capacitor Input.
7 TR1 o Timing Resistor 1 Output.
8 TR2 (¢] Timing Resistor 2 Output.
9 FSKI I Frequency Shift Keying Input.
10 BIAS O Internai Voltage Refarence.
11 SYNCO O |Sync Quiput. This output is a open collector and needs a pull up resistor to Vee.
12 GND Ground pin.
13 WAVEA1 1 Wave Form Adjust Input 1.
14 | WAVEA2 | |Wave Form Adjust Input 2.
15 SYMA1 I |Wave Symetry Adjust 1.
16 SYMA2 I Wave Symetry Adjust 2.
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DC ELECTRICAL CHARACTERISTICS
Test Conditions: Test Circuit of Figure 2 Vec = 12V, Ty = 25°C, C = 0.01uF, Ry = 100kQ, Rz = 10k, R; = 25kQ
Unless Otherwise Specified. S4 open for triangle, closed for sine wave.

XR-2206M/P XR-2206CP/D
Parameters Min. ] Typ. l Max. | Min. l Typ. l Max. | Units |Conditions
General Characteristics
Single Supply Voltage 10 26 10 26 Vv
Split-Supply Voltage +5 +13 +5 +13 Vv
Supply Current 12 17 14 20 mA Ry > 10k
Oscillator Section
Max. Operating Frequency 0.5 1 0.5 1 MHz |C = 1000pF, Ry = 1kQ
Lowest Practical Frequency 0.01 0.01 Hz 1C=50uF Rq=2MQ
Frequency Accuracy +1 +4 ] %offy jfo=1/R4C
Temperature Stability +10 +50 +20 ppm/°C | 0°C < T < 70°C
Frequency Ry =Ra = 20kQ
Sine Wave Amplitude Stability2 4800 4800 ppm/°C
Supply Sensitivity 001 0.1 0.01 %N IViow = 10V, Vyign = 20V,
R1=Ry=20kQ
Sweep Range 1000:1 | 2000:1 2000:1 m=fL Ifu@R;=1kQ
fi @Ry =2MQ

Sweep Linearity

10:1 Sweep 2 ¢ ' 2 %  |f_= 1kHz, fy= 10kHz

1000:1 Sweep 8 8 % i = 100Hz, f4 = 100kHz

FM Distortion 0.1 0.1 % +10% Deviation
Recommended Timing Components

Timing Capacitor; C 0.001 100 |0.001 100 uF Figure 5

Timing Resistors: Ry & Ry 1 2000 1 2000 kQ
Triangle Sine Wave Output? Figure 3

Triangle Amplitude 160 160 m\WkQ | Figure 2, S Open

Sine Wave Amplitude 40 60 80 60 mV/k | Figure 2, S Closed

Max. Output Swing 6 6 Vp-p

Output Impedance 600 600 Q

Triangle Linearity 1 1 %

Amplitude Stability 05 05 dB For 1000:1 Sweep
Sine Wave Distortion

Without Adjustment 25 25 % R4y = 30kQ

With Adjustment 04 1.0 0.5 1.5 % See Figure 7 and Figure 8

Notes

T Output amplitude is directly proportional to the resistance, R3, on Pin 3. See Figure 3.
2 For maximum amplitude stability, Rz should be a positive temperature coefficient resistor.
Bold face parameters are covered by production test and guaranieed over operating temperalure range.

4
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DC ELECTRICAL CHARACTERISTICS (CONT'D)

XR-2206M/P XR-2206CP/D

Parameters Min. I Tvp. [ Max. | Min. I Typ. | Max. | Units |Conditions

Amplitude Modulation

Input Impedance 50 100 50 100 kQ

Modulation Range 7 100 100 %

Carrier Suppression 55 55 dB

Linearity 2 2 % For 95% modulation

Square-Wave Output

Amplitude 12 12 Vpp | Measured at Pin 11.

Rise Time 250 250 ns Cy = 10pF

Fall Time 50 50 ns Cp = 10pF

Saturation Voltage 02 04 02 0.6 Vv I =2mA

Leakage Current O-1 20 0.1 100 pA  |Vec=28V

FSK Keying Level (Pin 9) 08 14 24 08 14 24 Vv See section on circuit controls

Reference Bypass Voltage 29 31 33 25 3 35 v Measured at Pin 10.
Notes

1 Output amplitude is directly proportional ta the resistance, Ry,

on Pin 3. See Figure 3.

2 For maximum amplitude siability, Ry should be a positive temperature coefficient resistor.
Bold face parameters are cavered by praduction test and guaranteed over operaling temperalure range.

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS

PowerSupply ....... AN 2 0Y..... .\ 26V Total Timing Current <. o...ov i e, 6mA
Power Dissipation ............ Y 750mW Storage Temperature ............ -65°C to +150°C
Derate Above 25°C ....... My ... J.% SmW/eC

SYSTEM DESCRIPTION

The XR-2206 is comprised of four functional blocks: a
voltage-controlied oscillator (VCQ), an analog multiplier
and sine-shaper; a unity gain buffer amplifier; and a set of
current switches.

The VCO produces an output frequency proportional to
an input current, which is set by a resistor from the timing

5

terminals to ground. With two timing pins, two discrete
output frequencies can be independently produced for
FSK generation applications by using the FSK input
conirol pin. This input controls the current switches which
select one of the timing resistor currents, and routes it to
the VCO.

TOM'
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1 Symmetly Adjust
L 5
i _L & m 15 ZSKEIT S = Open For Triangle
VO Sine = Closed For Sinewave
6 Shaper
THD Adjust
FSK Input > - I 13/m,
nput > R1 7 - Triangle Or
R2 8[| Switches } e { (S
Output
= 1 < Square Wave
Output
1012 |3 XR-2206
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Figure 2. Basic Test Circuit
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Figure 3. Output Amplitude Figure 4. Supply Current vs
as a Function of the Resistor, Supply Voltage, Timing, R
R3, atPin 3
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5 5
4 4
C= 0.01‘15 R=3KQ
Trimmed For Minimum = "
= = Vm#’.WRMS Pin2
e o
8 £
: : /
e 2 a 3
Q \ /
1 e 1
U 0
o 10 i g 10 100 1K 10K 100K 1M
Timing R K(Q) Frequency (Hz)
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Figure 9. Frequency Drift versus
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Figure 10. Circuit Connection for Frequency Sweep.
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Figure 11. Circuit tor Sine Wave Generation without External Adjustment.
(See Figure 3 for Choice of Rj)
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Figure 12. Circuit for Sine Wave Generation with Minimum Harmonic Distortion.
(R3 Determines Output Swing - See Figure 3)
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Vee
Q
=2j__1
T f= C[R1 +Rz]
y 4
L 5 16 Oy oy o 7 R,
1 Mult.
C v And x15
T 5 Sine %14
= 1| Shaper
) %13
Ry 7} | Cument 2 P
_[::@;v. 8| | Switches 4 —< Sawtooth Output
> L < Pulse Output
Hgligh
51
Vee

Figure 14. Circuit for Pulse and Ramp Generation.

Frequency-Shift Keying

The XR-2206 can be operated with two separate timing
resistors, R4 and Ry, connected to the timing Pin 7 and 8,
respectively, as shown in Figure 13. 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 1o a bias voltage > 2V, only
R4 is activated. Similarly, if the voltage level at Pin @ is
<1V, only Rz is activated. Thus, the output frequency can
be keyed between two levels. f; and f, as:

f;=1/R4C and f2=1/RC

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 Figure 11, Figure 12and
Figure 13, Pin 3 is biased midway between V+ and
ground, to give an autput dc level of =~ V*/2.

10

APPLICATIONS INFORMATION
Sine Wave Generation

Without External Adjustment

Figure 11 shows the circuit connection for generating a
sinusoidal output from the XR-2206. The potentiometer,
Ry at 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 11 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.
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With External Adjustment:

The harmonic content of sinusoidal output can be
reduced to -0.5% by additional adjustments as shown in
Figure 12. 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 R4 for minimum
distortion.

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

Triangle Wave Generation

The circuits of Figure 11 and Figure 12 can be converted
to triangle wave generation, by simply apen-circuiting Pin
13 and 14 (i.e., S open). Amplitude of the triangle is
approximately twice the sine wave output.

FSK Generation

Figure 13shows the circuit connection for sinuscidaf FSK
signal operation. Mark and space frequencies can be
independently adjusted by the choice of timing resistors,
Ri and Ry the output is phase-continuous during
transitions. The keying signal is applied to Pin 9. The
circuit can be converted to split-supply operation by
simply replacing ground with .

Pulse and Ramp Generation

Figure 14 shows the circuiit for pulse and ramp waveform
generation. In this mode of operation, the FSK keying
terminal (Pin 9) is shorted to the square-wave output (Pin
11), and the circuit automatically frequency-shift keys
itself between two separate frequencies during the
positive-going and negative-going output waveforms.
The pulse width and duty cycle can be adjusted from 1%
to 99% by the choice of Ry and R,. The values of R; and
Rz should be in the range of 1kQ to 2MQ.

PRINCIPLES OF OPERATION
Description of Conirols

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
frequency is given as:

E=§15Hz

and can be adjusted by varying either R or C. The
recommended values of R, for a given frequency range,
as shown in Figure 5. Temperature stability is optimum
for 4kQ < R <200kQ. Recommended values of C are from
1000pF to 100pF.

Frequency Sweep and Modulation:

Frequency of oscillation is praportional to the total fiming
current, Iy, drawn from Pin 7 or 8:

_ 320/,(mA)

= —CuP

Hz

Timing terminals (Pin 7 or 8) are low-impedance points,
and are internally biased at +3V, with respect to Pin 12.
Frequency varies linearly with IT, over a wide range of
current values, from 1pA to 3mA. The frequency can be
controlled by applying a control voltage, V¢, to the
activated timing pin as shownin Figure 10. The frequency
of oscillation is related to VC as:

\N R, _Vo
A RC(1+RC( 3))”2

where V¢ isin volts. The voltage-to-frequency conversion
gain, K, is given as:

K= affav, = - 232

Re HalV

CAUTION: For safety operation of the circuit, Iy should be

limited lo << 3mA.
TEOM
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Output Amplitude:

Maximum output amplitude is inversely proportional to
the external resistor, R3, connected to Pin 3 (see
Figure 3). For sine wave output, amplitude is
approximately 60mV peak per k< of Ry; for triangle, the
peak amplitude is approximately 160mV peak per k<2 of
Ra. Thus, for example, R3; = 50kQ would produce
approximately 13V sinusoidal output amplitude.

Amplitude Modulation:

Output amplitude can be modulated by applying a dc bias
and a modulating signal to Pin 1. The internal impedance

VR Vee 1
¢ ®

15V2 5 14 1686 13 1
[ B V L ] 1] L L e

atPin 1 is approximately 100k<Q. Output amplitude varies
linearly with the applied voltage at Pin 1, for values of dc
bias at this pin, within 14 volts of Vgo/2 as shown in
Figure 6. As this bias level approaches V¢c/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 generation. Total
dynamic range of amplitude modulation is approximately
55dB.

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

D W
e N

i
i L ¥
| Rea V1
I

Figure 15. Equivalent Schematic Diagram
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16 LEAD CERAMIC DUAL-IN-LINE
(300 MIL CDIP)

Rev. 1.00

1 8

W LT LT T O ET E
!: D f« &
Base Aq

INCHES MILLIMETERS
SYMBOL MIN _ MAX MIN  MAX

A 0.100 0200 254 5.08
Aq 0.015  0.080 0.38 1.52
B 0.014 0026 0.36 0.68
By 0.045 0085 1.14 1,65
c 0.008 0018 0.20 0.46
D 0740 0.840 18.80  21.34
Eq 0250  0.310 6.35 7.87
E 0.300 BSC 7.62 BSC
e 0.100 BSC 2.54 BSC
L 0125 0200 3.18 5.08
o ° 15° 0° 15°

Note: The control dimension is the inch column

13
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16 LEAD PLASTIC DUAL-IN-LINE
(300 MIL PDIP)

Rev. 1.00

Seating _A
Plane L

INCHES MILLIMETERS
SYMBOL MIN  MAX MIN _ MAX

A 0.145 08210 3.68 533
Aq 0.015  0.070 0.38 1.78
Ay 0.115 _ 0.195 292 485
B 0.014 0024 0.36 0.56
B; 0.030__ 0.070 0.76 1.78
c 0.008 _ 0.014 020 038
D 0.745 __ 0.840 1892 2124
E 0300 0325 7.62 8.26
Ey 0240 0.280 6.10 7.1
e 0.100 BSC 2.54 BSC
ea 0.300 BSC 7.62BSC
es 0310 0430 787 1092
L 0.115  0.160 292 406

0 15° 0 150

Note: The conirol dimension is the inch ealumn

14
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16 LEAD SMALL OUTLINE
(300 MIL JEDEC SOIC)

Rev. 1.00

sy AR ;j(—_—:)u*

INCHES MILLIMETERS
SYMBOL MiIN MAX MIN MAX

A 0.093  0.104 2.35 2.65
Aq 0004 0.012 0.10 0.30
B 0013 0.020 0.33 0.51
C 0.008  0.013 0.23 0.32
D 0.398 0413 10.10 10.50
E 0.281 0299 7.40 7.60
e 0.050 BSC 1.27 BSC
H 0394 0419 10.00 10.65
L 0.016  0.050 0.40 1.27
o o° 8° o a8°

Note: The conirol dimension is the millimeler column

AN £ S04 4y avey 0000 TEOM"
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NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to im-
prove design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits de-
scribed herein, conveys no license under any patent or other right, and makes no representation that the circuits are
free of patent infringement. Charis and schedules contained here in are only for illustration purposes and may vary
depending upon a user’s specific application. While the information in this publication has been carefully checked;
no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or
malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly
affectits safety or effectiveness. Products are not authorized for use in such applications unless EXAR Carporation
receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the
user assumes all such risks; (c) potential fiability of EXAR Corporation is adequately protected under the circum-
stances.

Copyright 1972 EXAR Corporation
Datasheet June 1897
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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MAXI/V

Quad SPDT CMOS Analog Switch

General Description

The MAX333 is a quad single-pale-double-throw
(SPDT) analog switch. These four independent
switches can be operated with bipolar power supplies
ranging from +5V to +18V, or single-ended power
supplies of +10V to +30V.

The MAX333 has break-before-make switching. (200ns
typical), a maximum turn-off time of 500ns, and a
maximum turn-on time of 1000ns.

The MAX333 is ideal for portable operation since
quiescent current is oniy 250u4A maximum with ail
inputs high, and less with all inputs low.

Logic inputs are fully TTL and CMOS compatible and
guaranteed over a +0.8V to +2.4V range, regardless of
supply voltage. Logic inputs and switched analog
signals can range anywhere between the supply voli-
ages without damage. The MAX333 is a low-cost
replacement for a DG211/DG212 pair when used as a
quad SPDT swilch.

_______ Applications
Winchester Disk Drives

Test Equipment

Communications Systems

PBX, PABX

Head up Displays

Portable Instruments

e Pin Configuration

TOP VIEW

L& ES’ 1 :’ﬂ"E o
cnot %L_LT; :J%um
omi [3 Ly oM
nct [4 ? ’q-—-jn NC4

SWIAK )

v 5] Mmaxazss fEiv
ano [ 5] ne
nez2 [T} {u NC3 1
comz {3 —b; i, o138 coms
woz [} ! L] noa
o
; Nz o <1} N

SWITCHES ARE SHOWN WITH
LOGICAL O INPUT

. Features

® Low Cost Per Channel

¢ Four Independent SPDT Switches
& Break-Before-Make Swiiching

¢ Guaranteed +5V to 18V Operation

# Guaranieed +10V to +30V Operation (Single
Supply)

@ No Separate Logic Suppiy Required

#® CMOS and TTL Logic Compatible

# Monolithic, Low Power CMOS Design

— = Ordering Information

| PaRT TEMP. RANGE PACKAGE

| MAX33ICPP 0°Cto +70°C 20 Lead Piastic DIP
MAX333C/D 0°C to +7T0°C Dice —I
MAXIIEPP  ~40°C 10 +85°C 20 Lead Plastic DIP |
MAXS3IMIP ~ 55°C 10 ~125°C . 20 Lead CERDIP | |
MAX333CWP 0°C 10 +70°C 20 Lead Wide SO |

LMAXISIEWP _ 40°C 10 \85°C 20 Lead Wia SO |

v Typical Operating Circuit

r
]
]
1
AL
==
H
A%

MAXIAN

WMaxim Infegrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.

ECEXVIN



MAX333

Quad SPDT CMOS Analog Switch

ABSOLUTE MAXIMUM RATINGS
ViV
Vi Voo Ving or Vige
NGO T NC
VitoGround (... -
VGround ... .

Current, Any Terminal Except Vepy. Vg, 0F Ve .. 30mA
Continuous Gurrent, ¥gop. Vg 0 Vg < cconnn ... 20mA
Peak Cutrent, Veaop, Viyg OF Vige

(Pulsed at Tmsec. 10% duty cycle max) .......... T0mA

Storage Temperature .. ................

Power Dissipation {Note 1}
20 Pin CERDIP (Note 2) ... ... ...............
20 Pin Plastic DIP {Note 3) X
20 Pin Smaii Outline (WE) {Nole &)

Note 1. Device mounted with all leads soldered to PC board.
Note 2. Derate 11.1mW/*C above 70°C.

Note 3: Derate 5mW/°C above 70°C.

Note 4: Derate 10mWC above 70°C.

-65°C 1o +150°C

Stresses above those listed under “Absolute Maximum Ram‘r?-:
functional operalion ol the device af these or By other cond!
imphied Exposure to absolule max;mum rahngs conditions fo

mady cause permanent damage o the device. These are siress rabings only, ang
ligns above inose indicated n the apserational sectrons of the speciticalions is not
r extyatad pariods may ffect device reliabifity.

ELECTRICAL CHARACTERISTICS

(GND =0V, V" = 15V, V" = -15¢ T, = +25°C, uniess ofherwise indicated)

[ LMITS

PARAMETER symaoL TEST CONDITIONS MIN TYP MAX |UNITS
(Note §)  {Note 6}

SUPPLY
Positive Supply Current =Ti 033 0.25 mA
Supply Voliage Range v/ | Duat Supply; V[ = V] 15 +18 v
Supply Voltage Range v Single Supply; V' = GND =10 =30 v
Negative Suppiy Current I 0.01 0.25 mA
LOGIC INPUT
Input Voltage Low Vi v 08 v
Input Voltage High Vin 24 v v
Input Gurrent In | Vin=VLV -10 0.0007 +10 uA
SWITCH
Analog Signal Range Vana v v v

| ON Gircut Besitancs Aon |y 8l o ::g:_f e - pis -
ON Circuit Leakage Current tone ;:;‘: j :::: 33:: : :::: -_g g; :55, ::
OFF Circuit Leakage Current loer z:;‘; :__ i::x: :ﬁ z :I:: :‘2 3812 :g ::
DYNAMIC
Turn-off Time toer (See Switching Time Test Circuit) 50 500 ns
Turn-on Time ton 460 1000 ns
Break-before-make Time loren 50 200 ns
Off Capacitance Corr Vana = 0¥ 5 pF
On Capacitance Con Vana = OV 5 pF
Off Isolation OIRR L:;%h‘?,‘,:s?m 72 a8
Crosstalk - CCRR 78 )

Note 5: The algebraic convention whereby the mast negative value is a minimum, and the maost positive is a maximum, is used

n this data sheet.

Note 6: Typical values are for DESIGN AID ONLY, not guaranteed nor subject ta production testing.

MKV



Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS

(GND = OV, V™ = 15\, V" = 15V, T, = Full Operaling Temperature Range. unless otherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MiN TYP MAX | UNITS
{Note 5) (Note 6)
LOGIC INPUT
Input Voltage Low Vi v +0.8 v
Input Voltage High Vi, 24 v v
Input Current | Ve sV, VW -10 0.0001 +10 HA
SWITCH
Analog Signal Range Viasa Mo v v
cn Vana = +10V: Ioay = TMA 200 250 a
ON Circuit Resistance Ron | Visw = 10V toon = TmA 180 260 0
. Vs = +18V: Vo = ~15V 200 rA
ON Circuit Leakage Current bang. Vigua = <15V Voo = +15Y 200 ik
. Vina = +18V; Vopp = 15V 100 nA
OFF Circuit Leakage Current losr | Viois = ~15V; Vogp = +15V 100 .
Switching Time Test Circuit
ta < 20ns
tp << 20ns.
v
\ NCY SWITCH QUTPUT
iy L Hson (50t 40N 0*-’“,37\7___ 3
" NOT ¥
§ 4! SV o—f— LA K
toFF—]  ft— li Ry
oo LOPEN bet— '
S 4§ \ 4 e H =
v 50% 50% LOGIC
o A \ o, INPUT _D'Dw (REPEAT TEST FOR IN2, INS
FE— l‘m?!sw AND INay
-10v ‘
ton =] —> topen fe— YA g iov v
- 5V -15¥

TYPICAL RDS(ON) & SUPPLY CURRENT V¥S. POWER SUPPLY VOLTAGE

| Py at Analog Signal Levals (D) | Quiescent Charge In
Power Supply Voltage a5V [10v | 5¥ | ov | s5v | +tov [oiv Current wy hlg{epc{eﬂion
V= =15V V' = +15V "7 109 153 130 12
Vo= =10V V' = +10V 158 156 m 80 10
V - -5V V" = 45V 287 | 303 288 30 8
V= GND, V' = +15V 200 212 115
V' = GND, V' = +10v 300 ez 303 30

SNAXI¥
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MAX333

Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS (Single Supply)
(GND = OV, V" = 412V, V' = OV, T, = 25°C, unless otherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MiN YR MAX | UNITS
{Note 5)  {Note 6) |
SUPPLY
Supply Voltage Range v Single Supply; V- = GND +10 +30 v
Positive Supply Current r 0.11 0.25 mA
INPUT
Input Voitage Low Vines 0 +0.8 v
Input Voltage High Vinen 24 v v
Input Current (™ Vi = V', OV 1 MA
SWITCH '
Analog Signal Range Vana \'s v v
ON Gircuit Resistance Ron \",m ’;L‘)‘:o;zog A o o g
ON Circuit Leakage Current o 5::: Z :v‘ \&’; 7 uv! gg ::ﬁ
OFF Circuit Laskage Curront . | Ligge/. | Yata = ¥° e by |
DYNAMIC
Turn-off Time tors (See Switching Time Test Circuit) 85 ns
Turn-on Time Ton 700 ns
Break-before-make Time toren 200 ns
Off Isofation ORR :,m:”:’*;ﬁmm’ 70 d8
Crosstalk CCRR 72 d8
Note 5: The algebraic convention whereby the most negative value is a minimum, and the mast positive is a maximum, is used
in this data sheet.
Note 6: Typical values are for DESIGN AlD ONLY, not guaranteed nor subject to production testing.
Protecting Against
Fault Conditions
Fault conditions ocour when power supplies are turned

off when input signals are still
voltages occur at the inputs dut

In either case, source-to-body d

biased and conduct current

resent or when over
g normal operation.

iodes can be forward

the signal source. If

this current is required to be kept to low {uA) levels
then the addition of external protection diodes is
recommended.

To provide protection for over-volta up to 20V
above the supplies, 1N4001 or 1NGid type diodes
should be placed in series with the positive and

ative supplies. The addition of these diodes will
reduce the analog signal range to 1 volt below the
positive supply and 1 voit above the negative supply.
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