[image: ]

[image: ]



[bookmark: _GoBack]
>> We are checking these (FL_REF-L1 and FL_REF_L0)  flags
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>> In ADS114S08 don’t have this 1100: (V(REFPx) – V(REFNx)) / 4 monitor (PGA bypassed)  configuration
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When a wire breaks, the current may no longer flow through the RTD, or more specifically through Regr. With
no current flowing through Reer, the ADC reads a differential reference voltage of approximately 0 V between
REFP and REFN. For example, Figure 2-2 shows that the IDAC current return path becomes an open circuit if
lead 4 breaks.
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Figure 2-2. Detecting a Wire Break Using a Continuous VREF Monitor

In Figure 2-2, the near-zero differential voltage applied between REFP and REFN trips the VREF monitor in the
ADC, which has a typical threshold of a few hundred millivolts. This monitor sets a flag in the ADC STATUS
byte that can be read continuously by the host to determine corrective action. In other words, this monitoring is
completed in real-time without interrupting the precision RTD measurement.
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The ADS1220, ADS122C04, and ADS122U04 (as well as their 16-bit counterparts) offer a specific input
multiplexer configuration that measures back the external VREF voltage using the intemal VREF as the
reference. Table 2-1 from the ADS1220 data sheet shows that setting MUX[3:0] = 1100b measures (VREFPx
—VREFNx) / 4. In the event of a wire break where no current flows through Reer, this measurement is

approximately 0 V, indicating a fault.

Table 2-1. Enabling the ADS1220 Periodic VREF Monitor Using the MUX[3:0] Bits

Bit  |Field [Type Reset Description
Input multiplexer configuration
These bits configure the input multplexer. For settings where AINN = AVSS,
the PGA must be disabled (PGA_BYPASS = 1) and only gains 1, 2, and 4
can be used.
0000: AINP = AINO, AINN = AIN1 (default)
0001: AINP = AINO, AINN = AIN2
0010: AINP = AINO, AINN = AIN3
0011: AINP = AIN1, AIN
0100: AINP = AIN1, AINI

74 |woxeo |Rw on 0101: AINP = AIN2, AINI

0110: AINP = AIN1, AIN
0111: AINP = AIN3, AINI
1000: AINP = AINO, AINI
1001: AINP = AIN1, AIN
1010: AINP = AIN2, AIN
1011: AINP = AIN3, AINI
1100: (V(REFPX) — V(REFNX)) / 4 monitor (PGA bypassed)
1101: (AVDD — AVSS) / 4 monitor (PGA bypassed)

1110: AINP and AINN shorted to (AVDD + AVSS) / 2

1111: Reserved

The challenge with this approach is that the VREF voltage cannot be monitored continuously. Instead, halt RTD
measurements and switch over to the monitoring channel, increasing system latency and complexity compared
to using an ADC with a continuous VREF monitor. Choose how often to interleave diagnostic measurements by
balancing increased latency with the required system response time to a fault condition.
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Table 25. Configuration Register Map

ADDR | REGISTER | DEFAULT BIT7 BITG BITS BIT4 BIT3 BIT2 BIT1 BITO
oon D xxh RESERVED DEV_ID[2:0]
oin | STATUS son FL_POR RDY | FL_P_RAILP | FL_P_RAILN | FL_N_RAILP | FL_N_RAILN | FLLREF_L1 | FLLREF.LO
o2n | INPMUX oth MUXP[3:0] MUXN[3:0]
oan PGA oon DELAY[2:0] PGA_EN[1:0] GAIN[20]
o0an | DATARATE |  1an G_CHOP CLK MODE FILTER DR[3:0]
05h REF 10n FL_REF_EN[1:0] REFP_BUF | REFN_BUF REFSEL[1:0] REFCON[1:0]
06n | IDACMAG oon | FLRAILEN]  PSW ] [ IMAG[3:0]
o7n | IDACMUX FFn 12MUX[3:0] 1IMUX[3:0]
o8n | VBIAS oon VBLEVEL | VBLANC | VBAIN5 | VBAIN4 | VBAN3 | VBAN2 | VBAINI | VB_AINO
oon svs 10n SYS_MON[2:0] CAL_SAMP[1:0] TIMEOUT CRC | SENDSTAT
0An |RESERVED|  oon RESERVED
0Bh | OFCALO oon OFC[70]
och | oFcALt oon OFC[15:8]
oDh |RESERVED|  oon RESERVED
0En | FSCALO oon FSC[7:0]
oFn | FscAL1 40n FSC[15:8]
10n_| GPIODAT oon DIR[3:0] DAT[3:0]
11n_| GPiocon oon [ ] ] [ CONB:0]
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Reference voltage monitor flag, level 12

Indicates the external reference voltage is lower than 13 of the analog
supply voltage. Can be used to detect an open-excitation lead in a 3-wire

1 on
FLREFLT RTD application.
0 Differential reference voltage 2 1/3 - (AVDD — AVSS) (default)
1 : Differential reference voltage < 1/3 - (AVDD — AVSS)
Reference voltage monitor flag, level 02
Indicates the external reference voltage is lower than 0.3 V. Can be used to
0 FL_REF_LO Oh indicate a missing or floating external reference voltage.

(1) The PGA rail monitors are enabled with the FL_RAIL_EN bit in excitation current register 1 (06h).

(2) The reference monitors are enabled with the FL_REF_EN[1

bits of the reference control register (05h).





image4.png
U= No error (aefault)
1 : PGA negative output within 150 mV of AVDD

2 |FLLN_RAILN

Oh

Negative PGA output at negative rail flag”)
Indicates the negative PGA output is within 150 mV of AVSS.

02 No error (default)
1 : PGA negative output within 150 mV of AVSS

Oh

Reference voltage monitor flag, level 12

Indicates the external reference voltage is lower than 1/3 of the analog
supply voltage. Can be used to detect an open-excitation lead in a 3-wire
RTD application.

0: Differential reference voltage = 1/3 - (AVDD — AVSS) (default)

1 : Differential reference voltage < 1/3 - (AVDD — AVSS)

0 FL_REF_LO

Oh

Reference voltage monitor flag, level 02

Indicates the external reference voltage is lower than 0.3 V. Can be used to
indicate a missing or floating external reference voltage.

0 Differential reference voltage = 0.3 V (default)

1 : Differential reference voltage < 03V

(1) The PGA rail monitors are enabled with the FL_RAIL_EN bit in excitation current register 1 (06h).
(2) The reference monitors are enabled with the FL_REF_EN[1:0] bits of the reference control register (05h).
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FL_REF_EN[1:0] REFP_BUF | REFI_BUF REFSEL[10] REFCON[1:0]
R/W-0h R/W-0h RW-1h RW-0h RW-0h

LEGEND: R/W = Read/Write; -n = value after reset
Table 31. Reference Control (REF) Register Field Descriptions

Bit

Field

Type

Reset

Description

76

FL_REF_EN[1:0]

Oh

Reference monitor configuration

Enables and configures the reference monitor.
00 : Disabled (default)
01 : FL_REF_L0 monitor enabled, threshold 0.3 V

10 FL_REF_L0 and FL_REF_L1 monitors enabled, thresholds 0.3 V and
1/3 - (AVDD — AVSS)
11 FL_REF_LO monitor and 10-MQ pull-together enabled, threshold 0.3 V

REFP_BUF

Oh

Positive reference buffer bypass

Disables the positive reference buffer. Recommended when Verey) is
close to AVDD.
POt
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LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 32. Excitation Current Register 1 (IDACMAG) Register Field Descriptions

Bit

Field

Type

Reset

Description

RW

Oh

PGA output rail flag enable

Enables the PGA output voltage rail monitor circuit.
0 Disabled (default)
1 : Enabled

PSW

Oh

Low-side power switch

Controls the low-side power switch. The low-side power switch opens
automatically in power-down mode.

0 Open (default)

1: Closed

54

RESERVED

Oh

Reserved
Always write Oh

30

IMAG[3:0]

Oh

IDAC magnitude selection

Selects the value of the excitation current sources. Sets IDAC1 and IDAC2
to the same value.

0000 : Off (default)

0001 : 10 pA

0010 : 50 pA

0011 100 pA

0100 : 250 pA

0101 : 500 pA

0110 : 750 pA

01111000 pA
1000 : 1500 pA
1001 : 2000 pA
1010 - 1111 : Off





