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ffﬁﬂ?ﬁj{ﬁf_*ﬁ (Note 1. 2)
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NC [4] [25] CH4 CH11 [4] [25] CH4
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o (FILENMEREHETORBEZEKRT S, ZNLUSIETa = 25°C TDIE (Note 3. 4),
PARAMETER CONDITIONS MIN TYP MAX UNITS
Resolution (No Missing Codes) 0.1V < VRer < Vg, —0.5 ¢ VRer < Vin < 0.5 ¢ VRer (Note 5) L] 24 Bits
Integral Nonlinearity 4.5V <V < 5.5V, REF+ = 2.5V, REF- = GND, ViNCM = 1.25V (Note 6) 1 ppm of VRer
5V < Ve < 5.5V, REF* = 5V, REF~ = GND, Vingm = 2.5V (Note 6) ° 2 14 ppm of VRer
REF* = 2.5V, REF™ = GND, Vinem = 1.25V (Note 6) 5 ppm of VRer
Offset Error 2.5V <REF* < Ve, REF = GND, ° 25 10 pv
GND < IN* = IN" < Ve (Note 14)
Offset Error Drift 2.5V <REF* < Ve, REF = GND, 20 nV/°C
GND < IN*=IN"< Ve
Positive Full-Scale Error 2.5V < REF* < V¢, REF = GND, ® 2.5 12 ppm of VRer
IN* = 0.75  REF*, IN" = 0.25 * REF*
Positive Full-Scale Error Drift 2.5V < REF* < Ve, REF = GND, 0.03 ppm of VRer/°C
IN* = 0.75  REF*, IN" = 0.25  REF*
Negative Full-Scale Error 2.5V < REF* <V, REF™ = GND, ° 2.5 12 ppm of VRer
IN* = 0.25 ¢ REF*, IN"= 0.75  REF*
Negative Full-Scale Error Drift 2.5V < REF* < Ve, REF = GND, 0.03 ppm of VRer/’C
IN* = 0.25 « REF*, IN"= 0.75  REF*
Total Unadjusted Error 45V < Ve <5.5V, REF* = 2.5V, REF = GND, Vinem = 1.25V 3 ppm of VRer
5V < Ve <5.5Y, REF* =5V, REF = GND, Vinem = 2.5V 3 ppm of VRer
REF* = 2.5V, REF~ = GND, Vinem = 1.25V 6 ppm of VRer
Output Noise 5V < Ve <5.5V, REF* = 5V, VRer— = GND, 1 BVRMS
GND < IN” = IN* < 5V (Note 13)
OV N—24%5HE
o (FILENMEREHE TORBEZEKRT S, ZNLUSIETa = 25°C TDIE (Note 3. 4),
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Common Mode Rejection DC 2.5V < REF* < Ve, REF = GND, ® | 130 140 dB
GND < IN™ = IN* < 5V (Note 5)
Input Common Mode Rejection 2.5V < REF* <V, REF™ = GND, ® | 140 aB
60Hz £2% GND <IN"=IN* <5V (Notes 5, 7)
Input Common Mode Rejection 2.5V < REF* < Vg, REF = GND, [ 140 dB
50Hz £2% GND < IN" = IN* <5V (Notes 5, 8)
Input Normal Mode Rejection (Notes 5, 7) ® | 110 140 dB
60Hz £2%
Input Normal Mode Rejection (Notes 5, 8) ® | 110 140 dB
50Hz £2%
Reference Common Mode 2.5V <REF* < Ve, GND < REF < 2.5V, L] 130 140 dB
Rejection DC VRer = 2.5V, IN" = IN* = GND (Note 5)
Power Supply Rejection, DC REF* =2.5V, REF" = GND, IN" = IN* = GND 110 dB
Power Supply Rejection, 60Hz £2% | REF* = 2.5V, REF~ = GND, IN" = IN* = GND (Note 7) 120 aB
Power Supply Rejection, 50Hz £2% | REF* = 2.5V, REF~ = GND, IN" = IN* = GND (Note 8) 120 dB
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7FagANBELCYT7LVR
o S EERERETOREEERKT 3, 2RSS Ta = 25°C TOFE (Note 3),

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

IN* Absolute/Common Mode IN* Voltage GND-0.3 Voo +0.3 V

IN Absolute/Common Mode IN™ Voltage GND-0.3 Vee +0.3 V

Vin Input Differential Voltage Range ® | -VRer/2 VRer/2 V
(IN*=IN7)

REF* Absolute/Common Mode REF* Voltage o 0.1 Vee

REF Absolute/Common Mode REF Voltage GND Vee-0.1

VREF Reference Differential Voltage Range 0.1 Vee
(REF* - REF)

Cs (IN*) IN* Sampling Capacitance 18 pF

Cs (IN) IN™ Sampling Capacitance 18 pF

Cs (REF") REF* Sampling Capacitance 18 pF

Cs (REF) REF~ Sampling Capacitance 18 pF

Inc_Leak (IN*) | IN* DC Leakage Current TS =Vgg=5.5Y, IN*=GND L] -10 1 10 nA

Inc_Leak (IN") | IN"DC Leakage Current CS=Vee=5.5V, IN" =5V L -10 1 10 nA

Inc_Leak (REF*) | REF* DC Leakage Current TS =Vgg = 5.5V, REF* =5V L] -10 1 10 nA

Inc_Leak (REF) | REF~ DC Leakage Current CS =Veg =5.5V, REF = GND L -10 1 10 nA
Off Channel to In Channel Isolation DC 140 aB
(Riv =100Q) 1Hz 140 dB

fs = 15,3600Hz 140 aB

toPEN MUX Break-Before-Make Interval 2.7V <\Vgp <5.5Y 70 100 300 ns

Is(0FF) Channel Off Leakage Current Channel at Vcc and GND ® -10 1 10 nA

TIVRVANBLUTTIV2IViET]

o [I2EMEREHE TORBEZERT 5. ZN UM IE Ta = 25°C TDIE (Note 3),

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

ViH High Level Input Voltage 2.7V <\Vge <55V L] 2.5 v
GS, Fo, SDI 2.7V < Ve <3.3V 2.0 V

ViL Low Level Input Voltage 4.5V <Vge<5h.5V L] 0.8 v
CS, Fo, SDI 2.7V < Ve <55V 0.6 V

VIH High Level Input Voltage 2.7V < Ve < 5.5V (Note 9) L 2.5 V
SCK 2.7V < Ve < 3.3V (Note 9) 2.0 V

ViL Low Level Input Voltage 4.5V < Ve <5.5V (Note 9) ° 0.8 V
SCK 2.7V <Vgg <5.5V (Note 9) 0.6 V

N Digital Input Current 0V <Vin<Vee L] -10 10 pA
GS, Fo, SDI

ln Digital Input Current 0V <Vin < Vec (Note 9) o -10 10 pA
SCK

Cin Digital Input Capacitance 10 pF
GS, Fo, SDI

Cin Digital Input Capacitance (Note 9) 10 pF
SCK

VoH High Level Output Voltage lp =-800pA ® | Vec-05 V
SDO

241418fa
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TIRIVANBLUTIZ2IVEA

o I EFREFHHE TORBEZRIKRT 5, TNLIIHE Ta = 25°C TOIE (Note 3),

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VoL Low Level Qutput Voltage lp=1.6mA L 04 V
SDO
Von High Level Output Voltage lo =-800pA (Note 10) ® | \Vcc-05 v
SCK
VoL Low Level Qutput Voltage lp=1.6mA (Note 10) L] 04 V
SCK
loz Hi-Z Output Leakage ® -10 10 HA
SDO
EREH
o FEEMEREHEFE TORBIEZERT D, TN Ta = 25°C TDIE (Note 3) o
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vee Supply Voltage L 2.7 5.5 V
Icc Supply Current .
Conversion Mode GS =0V (Note 12) L 200 300 HA
Sleep Mode GS = Ve (Note 12) ° 4 10 LA
Sleep Mode CS =Vgg, 2.7V < Vg < 3.3V (Note 12) 2 LA
BRAZ VTS
o I ENMEREEHE TORBMEZRRT B, TN Ta = 25°C TDIE (Note 3) o
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fEosc External Oscillator Frequency Range L 2.56 2000 kHz
tHEO External Oscillator High Period L 0.25 390 s
tLEo External Oscillator Low Period L 0.25 390 s
tcony Conversion Time Fo=0V ® | 130.86 133.53 136.20 ms
Fo=Vee ® | 157.03  160.23 163.44 ms
External Oscillator (Note 11) o 20510/feosc (in kHz) ms
fisck Internal SCK Frequency Internal Oscillator (Note 10) 19.2 kHz
External Oscillator (Notes 10, 11) feosc/8 kHz
Disck Internal SCK Duty Cycle (Note 10) L 45 55 %
fEsck External SCK Frequency Range (Note 9) L 2000 kHz
tLESCK External SCK Low Period (Note 9) L] 250 ns
tHESCK External SCK High Period (Note 9) o 250 ns
tDouT_ISCK Internal SCK 32-Bit Data Output Time Internal Oscillator (Notes 10, 12) L] 1.64 1.67 1.70 ms
External Oscillator (Notes 10, 11) L4 256/frosc (in kHz) ms
tDouT_ESCK External SCK 32-Bit Data Output Time (Note 9) (] 32/fesck (in kHz) ms
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2LV

o I EFREFHHE TORBEZRIKRT 5, TNLIIHE Ta = 25°C TOIE (Note 3),

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
t1 CS | to SDO Low ° 0 200 ns
to CS T to SDO High Z ® 0 200 ns
t3 CSltoSCK{ (Note 10) o 0 200 ns
t4 CSJtoSCKT (Note 9) ° 50 ns
tkamAX SCK { to SDO Valid L] 220 ns
tkami SDO Hold After SCK { (Note 5) ] 15 ns
ts SCK Set-Up Before CS ° 50 ns
t6 SCK Hold After CS 4 ® 50 ns
t7 SDI Setup Before SCKT (Note 5) o 100 ns
tg SDI Hold After SCKT (Note 5) ® 100 ns

Note 1: R AERIE. TNEBZDET/INA ADEFEBICEHLERSZ 2BNNHZE,
Note 2: SN TOEE(EIXGND ZEHEICL TN D,

Note 3 : SEECHVRWERD. Ve = 2.7V~ 5.5V, VRer = REFF — REF™, VRerem = (REF* + REF7)/2, Vin
=IN* = IN". Vingm = (IN* + IND)/2, IN'BLTIN (E ZhZ2@ERShic ERKTBDOANTEL
TEHIND,

Note 4 1 SEFEAEVBRD, Fo > DEEHRESEIF GND F7cld Voo F@ABE BRI OV /55K
(feosc = 153600Hz) o

Note 5:2%5HC K> TIREESNTWVEHY, TRARSI IR,

Note 6 : TEAIFERIE G RERDOITERIRDIERZEZERNSOI—RDREELTER
SNTWS, REFEFBOPONSHES NS,

Note 7:Fg = 0V (FIEBFEIRER) F7c & frosc = 153600Hz £2% (SAERFEIRER) o

Note 8:Fg = Voo (RIEBHIRER) 7zl frosc = 128000Hz +2% (MM ERFIRER)

Note 9: 1>/\—%FSCKE> 2T IFILANE L TERY 2 EBSCKEMEE— R TH B, T —
5 DEARFIC SCKZERBNT 50 Oy V155 DEREUS fesck T kHz BRI TRES NS,

Note 10: OY/\—%FSCKE>VZTFIZILEAE UTERT 2N SCKEMEE—RTH D,
DEEE—RTIE, SCKEVDLEMETRAE CLoap = 20pF £725,

Note 11 : AEPFIRER I Fo BV ICERS N D AP RIRERDEIR L frose T, kHzZ Bz TR
b,

Note 12: J>/\—% [FNEPRIRERZEFRA T 5. Fo = OV E/cldFo = Veco
Note 13: £77/ 1 XICIEWEOEIEENEICB DDA D EFN D,
Note 14: 5T H LV TRAMEDEBEICKDIRIES TS,
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BRI
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-0.25  Vpgr** 0 0 0 1 1 0 0 0
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QLo DIFHENTRBIRY | HETIEH ) FHA,

AN—=21%, FWEED frosc DI A7 vy 72 LT
BT 256, MBEHEIPH frosc/2560 +4% 3 X UNZ D
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DEVIATION FROM NOTCH FREQUENCY feosc/2560(%)

241418 F04
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fafE A RE L, B o~y F2ZE L $T, BHukie
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% 5. LTC2414/LTC2418 DR BEL R

1REE EEE—R S
Zifa RN FIRES Fo = “L” (60Hz % BR %) 133ms. HAF—%-L—hk <750/ HOFHED
Fo = “H" (50Hz ZBR %) 160ms. HAT7T—%-L—hk <6.2[E/FDFAED
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& PR ICF v 2oL HIIE Y Mo 7 FLTASIL ., 6
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LRt R L CSIES 2 7 LTI, g4 7 L DIREE
ZEZYLCHIBIT 22 L TEET, K52 RLTLUEZ 0,

B SCKIESiR T A7)V T =% Al EiRsLURE
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B TI) Ty PRI YTV - yay 7 - ¥ (SCK) % 8 [H]
LU TBDEDLH Y FT,

ST F—FHHE Y (SDO) 1E. CS“H " THBIRD . i
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TOMTHIUX, CSEHICTHIEICED, T—FHJRE
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70—k (EAYE=F V AVREITT 20 “HICT 2065853
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129 %5E . SCK“L"IC7% D (EOCIZSDOEVIcH IS 7,
BB HEFTHDEZIZEOC = 1 THY, TNNA AR =7
IREEDLAIZEOC =0TT,

Vee
7 =50Hz REJECTION
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// LTC2418 PIC16F84 Interface Example
// Written for CC5X Compiler
// Processor is PIC1l6F84 running at 10 MHz

#include <16£84.h>

#include <intlécxx.h>

#pragma origin = 0x4

#pragma config |= 0x3fff, WDTE=off, FOSC=HS

// global pin definitions:

#pragma bit rx pin @ PORTB.O //input

#pragma bit tx pin @ PORTB.1 //output

#pragma bit sck @ PORTB.2 //output

#pragma bit sdi @ PORTB.3 //output

#pragma bit sdo @ PORTB.4 //input

#pragma bit cs_bar @ PORTB.5 //output

// Global Variables

uns8 result 3; // Conversion result MS byte

uns8 result 2; //

uns8 result 1; /] ..

uns8 result 0; // Conversion result LS byte

void shiftbidir (char nextch) ; // function prototype

void main( void)

{
INTCON=0b00000000; // no interrupts
TRISA=0b00000000; // all PORTA pins outputs
TRISB=0b00010001; // according to definitions above
char channel; // next channel to send

while (1)

{

/* channel bit fields are 7:6, 10 always; 5, EN; 4, SGL; 3, ODD/SIGN; 2:0, ADDR */

channel = 0b10101000; // CHO,1 DIFF.
cs_bar=0; // activate ADC
while (sdo==1) // test for end of conversion

{

// wait if conversion is not complete

1

shiftbidir (channel) ; // read ADC, send next channel
cs_bar = 1; // deactivate ADC

/* At this point global variables result 3,2,1 contain the 24 bit conversion result.Variable
result3 contains the corresponding channel information in the following fields:

bits 7:6, 00 always, 5, EN; 4, SGL; 3, ODD/SIGN; 2:0, ADDR */
} // end of loop

} // end of main

50, PIC16F84 B3 CCSX TDH > FIL-TOT S
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////////// Bidirectional Shift Routine for ADC //////////

void shiftbidir (char nextch)

{

int 1i;
for(i=0;i<2;1i++) // send config bits 7:6,
// ignore EOC/ and DMY bits
{
sdi=nextch.7; // put data on pin
nextch = rl (nextch) ; // get next config bit ready
sck=1; // clock high
sck=0; // clock low
}
for(i=0;1<8;1i++) // send config, read byte 3
{
sdi=nextch.7; // put data on pin
nextch = rl (nextch); // get next config bit ready
result 3 = rl(result 3);// get ready to load lsb
result 3.0 = sdo; // load 1lsb
sck=1; // clock high
sck=0; // clock low

}

for(i=0;i<8;1i++)

{

// read byte 2

result 2 = rl(result 2);// get ready to load 1lsb

result 2.0 =
sck=1;
sck=0;

}

for(i=0;1i<8;i++)

{

result 1 =
result 1.0 = sdo;
sck=1;
sck=0;

}

result 0=0;
for(i=0;i<6;i++)

{

result 0 =
result 0.0 = sdo;
sck=1;
sck=0;

}

// load 1lsb
// clock high
// clock low

// read byte 1

rl (result 1);// get ready to load 1lsb

// load lsb
// clock high
// clock low

// ensure bits 7:6 are zero
// read byte 0

rl(result 0);// get ready to load 1lsb

// load 1lsb
// clock high
// clock low

50, PIC16F84 M(F®D CCSX TDY VT IL- 7O I L (1RE)
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