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FEATURES DESCRIPTION
= 24-Bit ADC with 8-Channel MUX The LTC®2408 is an 8-channel 2.7V to 5.5V micropower
= Single Conversion Settling Time Simplifies 24-bit converter with an integrated oscillator, a 4ppm INL
Multiplexing and 0.3ppm RMS noise. It uses delta-sigma technology
= 4ppm INL, No Missing Codes and it provides single cycle settling time (no latency delay)
= 4ppm Full-Scale Error for multiplexed applications. The first conversion after the
= 0.5ppm Offset channel is changed is valid. Through a single pin the
= 0.3ppm Noise LTC2408 can be configured for better than 110dB rejec-
= |nternal Oscillator—No External Components tionat 50Hz or 60Hz +2%, orit can be driven by an external
Required oscillator for a user defined rejection frequency in the
= 110dB Min, 50Hz/60Hz Notch Filter range 1Hz to 120Hz. The internal oscillator requires no
= Reference Input Voltage: 0.1V to V¢ external frequency setting components.

Live Zero—Extended Input Range Accommodates
12.5% Overrange and Underrange

Single Supply 2.7V to 5.5V Operation

Low Supply Current (200pA) and Auto Shutdown

The converter accepts any external reference voltage from
0.1V to Vgc. With its extended input conversion range of
—-12.5% VRer to 112.5% Vger the LTC2408 smoothly
resolves the offset and overrange problems of preceding
sensors or signal conditioning circuits.

The LTC2408 communicates through a flexible 4-wire
= Weight Scales digital interface which is compatible with SPI and
. ™
= Direct Temperature Measurement MICROWIRE™ protocols.
» (as Ana|yze IS AT, LTC and LT are registered trademarks of Linear Technology Corporation.
n Strain_Gage Transducers No Latency A; is a trademark of Lfnear Tech.nology Corporatlon..
. MICROWIRE is a trademark of National Semiconductor Corporation.
» |nstrumentation
= Data Acquisition
» |ndustrial Process Control
= 6-Digit DVMs
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ ' | ‘EAD However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen- 1
TECHNOLOGY tation that the interconnection of its circuits as described herein will not infringe on existing patent rights.



LTC2408

ABSOLUTE MAXIMUM RATINGS

(Notes 1, 2)

Supply Voltage (Vgg) to GND ... -0.3Vto 7V
Analog Input Voltage to GND ....... -0.3Vto (Vgg + 0.3V)
Reference Input Voltage to GND .. —0.3V to (Vg + 0.3V)
Digital Input Voltage to GND ........ -0.3Vto (Vgg + 0.3V)
Digital Output Voltage to GND ..... 0.3V to (Vg + 0.3V)
Operating Temperature Range

LTC2408C ..o 0°Cto 70°C
LTC2408I ..., -40°C to 85°C
Storage Temperature Range ................. -65°C to 150°C
Lead Temperature (Soldering, 10 S€C) ........o......... 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW ORDER PART
oo [1] 78] o NUMBER
voo [2] 27] GND
s [3] 3 o LTC2408CG
ADCIN [4] 25] sck LTC2408IG
GND [5] [24] spo
com [6] 23] CsADC
MuxouT [7] [22] GND
Voo [8] [21] Dy
cHo [9] [20] CSmux
CH1 [10) [19] CLK
CH2 [11] 18] GND
cH3 [12] [17] cH7
CH4 [13] [16] GND
CH5 [14] 5] CH6
G PACKAGE
28-LEAD PLASTIC SSOP
Tomax = 110°C, 64 = 95°C/W

Consult factory for Military grade parts.

COﬂVGﬂTGﬂ CHHRHCTGGIS.“CS The « denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Notes 3, 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Resolution (No Missing Codes) 2.5V < VRgr < Vg, (Note 5) o 24 Bits
Integral Nonlinearity VRer = 2.5V (Note 6) o 2 10 ppm of VRer

VRer = 5V (Note 6) ° 4 15 ppm of VRer
Offset Error 2.5V < VRer< Ve o 0.5 2 ppm of Vger
Offset Error Drift 2.5V < VRer < Ve 0.01 ppm of Vpee/°C
Full-Scale Error 2.5V < VRer < Ve o 4 10 ppm of VRer
Full-Scale Error Drift 2.5V < VRer < Ve 0.02 ppm of Vpee/°C
Total Unadjusted Error VR = 2.5V 5 ppm of VRer

VRer = 5V 10 ppm of VRer
Output Noise Vin =0V (Note 13) 1.5 HWRMS
Normal Mode Rejection 60Hz +2% | (Note 7) o | 110 130 aB
Normal Mode Rejection 50Hz +2% | (Note 8) o | 110 130 aB
Reference Input Rejection 60Hz +2% | (Note 7) o | 110 130 aB
Reference Input Rejection 50Hz +2% | (Note 8) o | 110 130 aB
Power Supply Rejection DC VRer = 2.5V, Viy =0V 100 aB
Power Supply Rejection 60Hz £2% | VRgr = 2.5V, V) = 0V, (Note 7) 110 dB
Power Supply Rejection 50Hz £2% | VRgr = 2.5V, V) = 0V, (Note 8) 110 dB
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LTC2408

ﬂnﬂI.OG "“’UT ﬂnD ﬂGFGﬂGﬂCG The « denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Input Voltage Range (Note 14) —0.125 * Vper 1.125  Vpgr Y
VRer Reference Voltage Range 0.1 Ve \
Csiny Input Sampling Capacitance 10 pF
Cs(rer) Reference Sampling Capacitance 15 pF
I Input Leakage Current CS = Ve -10 1 10 nA
IRer Reference Leakage Current VRer = 2.5V, CS = Ve -10 1 10 nA
lingmux) Multiplexer Input Leakage Current +20 nA
Ron MUX On-Resistance lp=1mA Vg =2.7V 250 300 Q
Voo =5V 120 250 Q

MUXA Roy vs Temp 0.5 %/°C

A Rgy vs Vg (Note 15) 20 %

|s(oFF) MUX Off Input Leakage Channel Off +20 nA
In(or) MUX Off Output Leakage Channel Off +20 nA
topen MUX Break Before Make Interval 125 290 ns
ton Enable Turn-On Time Vg=1.5V, R = 3.4k, C = 15pF 490 800 ns
torr Enable Turn-Off Time Vg=1.5V, R = 3.4k, C = 15pF 190 400 ns
QIRR MUX Off Isolation Vin = 2Vp.p, Ry = 1k, f = 100kHz 70 dB
QINJ Charge Injection Rs =0Q, G, = 1000pF, Vg =1V +1 +5 pC
Cs(orp) Input Off Capacitance (MUX) 10 pF
Co(orp) Output Off Capacitance (MUX) 10 pF

DIGITﬂL II'IPUTS ﬂnD DIGIT“L OUTPUTS The « denotes the specifications which apply over the

full operating temperature range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

Viy High Level Input Voltage 2.7V <Vgp 5.5V 2.5 \
CS, Fo 2.7V <V < 3.3V 2.0 v

ViL Low Level Input Voltage 45V <V <55V 0.8 \
CS, Fo 2.7V <Vgp 5.5V 0.6 v

Viy High Level Input Voltage 2.7V < Ve 5.5V (Note 9) 2.5 Y
SCK 2.7V < Vg < 3.3V (Note 9) 2.0 v

ViL Low Level Input Voltage 4.5V <V < 5.5V (Note 9) 0.8 \
SCK 2.7V < Vg < 5.5V (Note 9) 0.6 v

I Digital Input Current 0V<ViysVee -10 10 pA
CS, Fo

I Digital Input Current 0V < Viy < Ve (Note 9) -10 10 VA
SCK

Cin Digital Input Capacitance 10 pF
CS, Fo

Cin Digital Input Capacitance (Note 9) 10 pF
SCK

L) TE|CHNEO]L3CB( 3



LTC2408

DIGITﬂL "IPUTS ﬂnD DlGlTﬂL OUTPUTS The « denotes the specifications which apply over the

full operating temperature range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

VoH High Level Output Voltage lg =—-800pA Vg — 0.5V Y
SDO

VoL Low Level Output Voltage lp=1.6mA 0.4V v
SDO

Vou High Level Output Voltage lg =—800pA (Note 10) Voo - 0.5V v
SCK

VoL Low Level Output Voltage lg =1.6mA (Note 10) 0.4V \
SCK

loz High-Z Output Leakage -10 10 VA
SDO

Vin Huux MUX High Level Input Voltage V+=3V 2 \

Vin Lmux MUX Low Level Input Voltage V=24V 0.8 \

POI.IIGB RGQUIBGITIEI'ITS The « denotes the specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Ve Supply Voltage 2.7 55 v
Ico Supply Current o
Conversion Mode CS =0V (Note 12) 200 300 PA
Sleep Mode CS =Vgc (Note 12) 20 30 PA
lcomuy) Multiplexer Supply Current All Logic Inputs Tied Together 15 40 PA

Viy=0Vor5V

TImInG CHHRHCTGBISTICS The « denotes the specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
frosc External Oscillator Frequency Range 2.56 307.2 kHz
tHEo External Oscillator High Period 0.5 390 s
tLeo External Oscillator Low Period 0.5 390 s
tconv Conversion Time Fo=0V 130.66 133.33 136 ms

Fo=Vce 156.80 160 163.20 ms

External Oscillator (Note 11) 20480/fgpsg (in kHz) ms
fisck Internal SCK Frequency Internal Oscillator (Note 10) 19.2 kHz

External Oscillator (Notes 10, 11) frosc/8 kHz
Disck Internal SCK Duty Cycle (Note 10) 45 55 %
fEsck External SCK Frequency Range (Note 9) 2000 kHz
tEScK External SCK Low Period (Note 9) 250 ns
tHESCK External SCK High Period (Note 9) 250 ns
thouT IscK Internal SCK 32-Bit Data Output Time Internal Oscillator (Notes 10, 12) 1.64 1.67 1.7 ms

External Oscillator (Notes 10, 11) 256/fgosc (in kHz) ms
tpouT ESCcK External SCK 32-Bit Data Output Time (Note 9) 32/fesck (in kHz) ms

4
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LTC2408

TlmlnG CHHRHCTGI“S.HCS The « denotes the specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tq CS 1 toSDO Low Z . 0 150 ns
t2 CS 1 to SDO High Z . 0 150 ns
t3 CS 1 to SCK ¢ (Note 10) . 0 150 ns
t4 CS 1 toSCK (Note 9) . 50 ns
tkamax SCK 1 to SDO Valid ° 200 ns
tkamin SDO Hold After SCK 1 (Note 5) ° 15 ns
ts SCK Set-Up Before CS | . 50 ns
tg SCK Hold After CS 1 . 50 ns

Note 1: Absolute Maximum Ratings are those values beyond which the life
of the device may be impaired.

Note 2: All voltage values are with respect to GND.

Note 3: Vg = 2.7 to 5.5V unless otherwise specified.

Note 4: Internal Conversion Clock source with the Fq pin tied to GND or to
Vg or to external conversion clock source with feggg = 153600Hz unless
otherwise specified.

Note 5: Guaranteed by design, not subject to test.

Note 6: Integral nonlinearity is defined as the deviation of a code from a
straight line passing through the actual endpoints of the transfer curve.
The deviation is measured from the center of the quantization band.

Note 7: Fo = 0V (internal oscillator) or fgggg = 153600Hz +2% (external
oscillator).

Note 8: Fo = Vg (internal oscillator) or frgsg = 128000Hz 2% (external
oscillator).

Note 9: The converter is in External SCK mode of operation such that the
SCK pin is used as digital input. The frequency of the clock signal driving
SCK during the Data Output is fggck and is expressed in kHz.

Note 10: The converter is in Internal SCK mode of operation such that the
SCK pin is used as digital output. In this mode of operation the SCK pin
has a total equivalent load capacitance C_gap = 20pF.

Note 11: The external oscillator is connected to the Fg pin. The external
oscillator frequency, feosc, is expressed in kHz.

Note 12: The converter uses the internal oscillator. Fg = 0V or

Fo = Vce.

Note 13: The output noise includes the contribution of the internal
calibration operations.

Note 14: For reference voltage values Vrgr > 2.5V the extended input
0f —0.125 ¢ VRgr to 1.125  VRgr is limited by the absolute maximum
rating of the Analog Input Voltage pin (Pin 3). For 2.5V < Vggr <
0.267V + 0.89 * V¢ the Input Voltage Range is —0.3V to 1.125 ¢ Vpgr.
For 0.267V + 0.89 Vg < VRer < Vg the Input Voltage Range is —0.3V
to Vg + 0.3V.

Note 15: Vg is the voltage applied to a channel input.




LTC2408

PIN FUNCTIONS

GND (Pins 1, 5, 16, 18, 22, 27, 28): Ground. Shared pin
for analog ground, digital ground and reference ground.
Should be connected directly to a ground plane through a
minimum length trace or it should be the single-point-
ground in a single point grounding system.

Ve (Pins 2, 8): Positive Supply Voltage. Bypass to GND
with a 10pF tantalum capacitor in parallel with 0.1pF
ceramic capacitor as close to the part as possible.

VRrer (Pin3): Reference Input. The reference voltage range
is 0.1V to V.

ADCIN (Pin 4): Analog Input. The input voltage range is
—0.125 ¢ Vpgr t0 1.125 © Vggr. For Vger > 2.5V the input
voltage range may be limited by the pin absolute maxi-
mum rating of —=0.3V to Vg + 0.3V.

COM (Pin 6): Signal Ground. Should be connected directly
to a ground plane through minimum length trace.

MUXOUT (Pin 7): MUX Output. This pinis the output of the
multiplexer. Tie to ADCIN for normal operation.

CHO (Pin 9): Analog Multiplexer Input

CH1 (Pin 10): Analog Multiplexer Input
CH2 (Pin 11): Analog Multiplexer Input
CH3 (Pin 12): Analog Multiplexer Input
CH4 (Pin 13): Analog Multiplexer Input
CH5 (Pin 14): Analog Multiplexer Input
CH6 (Pin 15): Analog Multiplexer Input
CH7 (Pin 17): Analog Multiplexer Input

CLK (Pins 19, 25): Shift Clock. This clock synchronizes
the serial data transfer to both MUX and ADC. This signal
must be low on ADC CS high-to-low transition.

CSMUX (Pin 20): MUX Chip Select Input. A logic high on
this input allows the MUX to receive a channel address. A
logic low enables the selected MUX channel and connects
it to the MUXOUT pin for A/D conversion. For normal
operation, drive this pin in parallel with CSADC.

Dix (Pin 21): Digital Data Input. The multiplexer address
is shifted into this input.

CSADC (Pin 23): Active Low Digital Input. Alow on this pin
enables the SDO digital output. Following each conversion
the ADC automatically enters the Sleep mode and remains
in this low power state as long as CS is high. A low on CS
wakes up the ADC. A high on this pin disables the SDO
digital output. A low-to-high transition on CS during the
Data Output state aborts the data transfer and starts a new
conversion.

SDO (Pin 24): Three-State Digital Output. During the data
output period this pin is used for serial data output. When
the chip select CSis high (CS =V¢c)the SDO pinisinahigh
impedance state. During the Conversion and Sleep peri-
ods this pincan be used as a conversion status output. The
conversion status can be observed by pulling CS low.

Fo (Pin 26): Digital input which controls the ADC’s notch
frequencies and conversion time. When the Fq pin is
connectedto Ve (Fo = V) the converter uses its internal
oscillator and the digital filter first null is located at 50Hz.
When the Fg pin is connected to GND (Fg = OV) the
converter uses its internal oscillator and the digital filter
first null is located at 60Hz. When Fq is driven by an
external clock signal with a frequency fgggg the converter
uses this signal as its clock and the digital filter first null is
located at a frequency frgsc/2560.

Ly N



LTC2408

APPLICATIONS INFORMATION

Figure 1 shows the timing diagram of a typical conversion
sequence. GS, tied to CSADC and CSMUX,; is high during
MUX channel selection. The CLK pin shifts data into the
MUX for channel selection. Data is shifted through the Dy
pin on the rising edge of CLK. Table 1 shows the bit
combinations for channel selection. In order to enable the
multiplexer output, CS must first be pulled low. The
multiplexer should be programmed after the previous
conversion is complete. In order to guarantee the conver-
sion is complete, the multiplexer addressing should be
delayed a minimum teoyy (=135ms for 60Hz notch) after
the data out is read. To ensure proper operation, CLK
should be low on the falling edge of CS.

While the multiplexer is being programmed, the ADC is in
a low power sleep state. Once MUX addressing is com-
plete, the data from the preceeding conversion can be
read. Anew conversion cycle is initiated following the data
read cycle with the analog input tied to the newly selected
channel.

Data is shifted out the SDO pin under the control of CLK.
This data may be latched on the rising edge of CLK. After

CSMUX/CSADC

32 clock cycles, SDO goes high indicating a new conver-
sion is beginning. If CS remains low the previous multi-
plexer channel remains selected. A new channel can be
selected by pulling CS high and shifting data into the
Dy pin after time tgony as described above. Since the
LTC2408 has a single cycle settling time, a new channel
may be selected each conversion cycle. Thereis nolatency
or delay associated with each conversion result. Each
conversion is statistically independent of the previous one
regardless of which channel is selected.

Table 1. Logic Table for Channel Selection

CHANNEL STATUS EN D2 D1 DO
All Off 0 X X X
CHO 1 0 0 0
CH1 1 0 0 1
CH2 1 0 1 0
CH3 1 0 1 1
CH4 1 1 0 0
CH5 1 1 0 1
CH6 1 1 1 0
CH7 1 1 1 1

\ tcony >

SDO HI-Z

\ EOC “0” X SIG EXT X MSB HI-Z

BIT31 BIT 30

e LU

BITO

bn EN | b2 | bt | Do

DON'T CARE

2408 FO1

Figure 1. Typical Conversion Sequence




LTC2408

APPLICATIONS INFORMATION
An 8-Channel DC-to-Daylight Digitizer

The circuitin Figure 2 shows an example of the LTC2408’s
flexibility in digitizing a number of real-world physical
phenomena—from DC voltages to ultraviolet light. All of
the examples implement single-ended signal condition-
ing. Although differential signal conditioning is a preferred
approach in applications where the sensor is a bridge-
type, is located some distance from the ADC or operates
in a high ambient noise environment, the LTC2408’s low
power dissipation allows circuit operation in close prox-
imity to the sensor. As a result, conditioning the sensor
output can be greatly simplified through the use of single-
ended arrangements. In those applications where differ-
ential signal conditioning is required, chopper amplifier-
based or self-contained instrumentation amplifiers (also
available from LTC) can be used with the LTG2408.

With the resistor network connected to CHO, the LTC2408
isable to measure DC voltages from 1mVto 1kVinasingle
range without the need for autoranging. The 990k resistor

should be a TW resistor rated for high voltage operation.
Alternatively, the 990k resistor can be replaced with a
series connection of several lower cost, lower power metal
film resistors.

The circuit connected to CH1 shows an LT1793 FET input
operational amplifier used as an electrometer for high
impedance, low frequency applications such as measur-
ing pH. The circuit has been configured for a gain of 21;
thus, the input signal range is —15mV < V;y <250mV. An
amplifier circuit is necessary in these applications be-
cause high output impedance sensors cannot drive
switched-capacitor ADCs directly. The LT1793 was cho-
sen for its low input bias current (10pA, max) and low
noise (8nV/vHz) performance. As shown, the use of a
driven guard (and Teflon™ standoffs) is recommended in
high impedance sensor applications; otherwise, PC board
surface leakage current effects can degrade results.

Teflon is a trademark of Dupont Company.
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LTC2408

APPLICATIONS INFORMATION

The circuit connected to CH2 illustrates a precision half-
wave rectifier that uses the LTC2408’s internal A~ ADC as
an integrator. This circuit can be used to measure 60Hz,
120Hz or from 400Hz to 1kHz with good results. The
LTC2408’s internal sinc? filter effectively eliminates any
frequency in this range. Above 1kHz, limited amplifier
gain-bandwidth productand transient overshoot behavior
can combine to degrade performance. The circuit’s dy-
namic range is limited by operational amplifier input offset
voltage and the system’s overall noise floor. Using an
LTG1050 chopper-stabilized operational amplifier with a
Vs of 54V, the dynamic range of this application covers
approximately 5 orders of magnitude. The circuit configu-
ration is best implemented with a precision, 3-terminal,
2-resistor 10k network (for example, an IRC PFC-D net-
work) for R6 and R7 to maintain gain and temperature
stability. Alternatively, discrete resistors with 0.1% initial
tolerance and 5ppm/°C temperature coefficient would
also be adequate for most applications.

Two channels (CH3 and CH4) of the LTC2408 are used to
accommodate a 3-wire 100Q, Pt RTD in a unique circuit
that allows true RMS/RF signal power measurement from
audio to gigahertz (GHz) frequencies. The unique feature
of this circuitis that the signal power dissipated in the 50Q
termination in the form of heat is measured by the 100Q
RTD. Two readings are required to compensate for the
RTD’s lead-wire resistance. The reading on CH4 is multi-
plied by 2 and subtracted from the reading on CH3 to
determine the exact value of the RTD.

While the LTC2408 is capable of measuring signals over a
range of six decades, the implementation (mechanical,
electrical and thermal) of this technique ultimately deter-
mines the performance of the circuit. The thermal resis-
tance of the assembly (the 50Q/RTD mass to its enclo-
sure) will determine the sensitivity of the circuit. The
dynamic range of the circuit will be determined by the
maximum temperature the assembly is rated to withstand,
approximately 850°C. Details of the implementation are
quite involved and are beyond the scope of this document.
Please contact LTC directly for a more comprehensive
treatment of this implementation.




LTC2408

APPLICATIONS INFORMATION

In the circuit connected to the LTG2408’s CH5 input, a
thermistor is configured in a half-bridge arrangement that
could be used to measure the case temperature of the
RTD-basedthermal power measurement scheme described
above. In general, thermistors yield very good resolution
over a limited temperature range. Measurement resolu-
tion of 0.001°C is possible; however, thermistor self-
heating effects, thermistor initial tolerance and circuit
thermal construction can combine to limit achievable
resolution. For the half-bridge arrangement shown, the
LTC2408 can measure temperature changes over 5 orders
of magnitude.

Connected to the LTC2408’s CH6 input, an infrared ther-
mocouple (Omega Engineering 0S36-1) can be used in
limited range, noncontact temperature measurement ap-
plications or applications where high levels of infrared
light must be measured. Giventhe LTC2408’s 0.3ppmRuis
noise performance, measurement resolution using infra-
red thermocouples is approximately 0.03°C—equivalent
to the resolution of a conventional Type J thermocouple.
These infrared thermocouples are self-contained: 1) they
do not require external cold junction compensation; 2)
they cannot use conventional open thermocouple detec-
tion schemes; and 3) their output impedances are high,
approximately 3kQ. Alternatively, conventional thermo-

couples can be connected directly to the LTC2408 (not
shown) and cold junction compensation can be provided
by an external temperature sensor connected to a different
channel (see the thermistor circuit on CH5) or by using the
LT1025, a monolithic cold-junction compensator IC.

The components connected to CH7 are used to sense
daylight or photodiode current with a resolution of 300pA.
Inthe figure, the photodiode is biased in photoconductive
mode; however, the LTC2408 can accommodate either
photovoltaic or photoconductive configurations. The pho-
todiode chosen (Hammatsu S1336-5BK) produces an
output of 500mA per watt of optical illumination. The
output of the photodiode is dependent on two factors:
active detector area (2.4mm ¢ 2.4mm) and illumination
intensity. With the 5k resistor, optical intensities up to
368W/m? at 960nM (direct sunlight is approximately
1000W/m?2) can be measured by the LTC2408. With a
resolution of 300pA, the optical dynamic range covers 6
orders of magnitude.

The application circuits shown connected to the LTC2408
demonstrate the mix-and-match capabilities of this multi-
plexed-input, high resolution AZ ADC. Very low level
signals and high level signals can be accommodated with
a minimum of additional circuitry.

10
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LTC2408

PHCHHGG DGSC“'PT'O" Dimensions in inches (millimeters) unless otherwise noted.

G Package
28-Lead Plastic SSOP (0.209)

(LTC DWG # 05-08-1640)

(5.20 - 5.38)

0.205-10.212**

v

A
0.005 - 0.009
(0.13-0.22)

0.022 - 0.037
(0.55-0.95)

*DIMENSIONS DO NOT INCLUDE MOLD FLASH. MOLD FLASH
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
**DIMENSIONS DO NOT INCLUDE INTERLEAD FLASH. INTERLEAD
FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE

0.397 - 0.407*

28 27 26 25 24 23 22 21 20 19 18 17 16 15

(10.07-10.33)
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O

0.301-0.311
(7.65-7.90)

-
™ [
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[
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o [}
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HEHUH 1

10 1112 13 14

0.068 - 0.078
(1.73-1.99)

0.0256

(0.65)

0.010-0.015

(0.25-0.38)

8]

!

0.002 - 0.008
(0.05-0.21)

(G28 SSOP 0694
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LTC2408

TYPICAL APPLICATION

GUARD RING

DC
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\ INPUT

ELECTROMETER 1mV T0 1000V
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900k
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Fiugre 2. Measure DC to Daylight Using the LTC2408
PART NUMBER DESCRIPTION COMMENTS
LTC1050 Precision Chopper Stabilized Op Amp No External Components, 54V Offset, 1.6Vp_p
LTC1236 Precision Bandgap Reference 0.05% Max Initial Accuracy, 5ppm/°C Drift
LT1793 Low Noise JFET Input Op Amp 10pA Max Input Bias Current, Low Voltage Noise: 8nV
LTC2400 24-Bit Micropower AX ADC in SO-8 <1ppm INL, No Missing Codes, 4ppm Full Scale
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