TLC1205A, TLC12058B, TLC1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS
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efficient Advanced LInCMOS™ technology. RD Qv 18] 03013 (&
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24-pin TLC1205 outputs the converted data in two 8-bit bytes; the TLC1225 outputs the converted data in a
parallel word and interfaces directly to a 16-bit data bus. Negative numbers are given in the two's complement
data format. All digital signals are fully TTL and CMOS compatible.

These converters utilize a self-calibration technique by which seven of the internal capacitors in the capacitive
ladder of the A/D conversion circuitry can be automatically or manually calibrated. If the converters are
operated in Mode 1, one of the seven internal capacitors is calibrated during the first part of the conversion
sequence. For example, one capacitor is calibrated during the first conversion. The next capacitor is
calibrated during the second conversion. If the converters are operated in Mode 2, the internal capacitors are
calibrated during a nonconversion, capacitor-calibrate cycle in which all seven of the internal capacitors are
calibrated at the same time. A Mode 2 conversion requires only 10 us (2.6 MHz clock) after the
nonconversion, capacitor-calibrating cycle has been completed. The calibration or conversion cycle may be
initiated at any time by issuing the proper address to the data bus. The self-calibrating techniques eliminate
the need for expensive trimming of thin-film resistors at the factory and provide excellent performance at low
cost.

Advanced LInCMOS™ is a trademark of Texas Instruments Incorporated
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TLC1205A, TLC12058, TLC1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

description (continued)

In Mode 1, these converters are replacements for National Semiconductor ADC1205 and ADC1225
integrated circuits. The Mode 1 conversion time for specified accuracy is 51 clock cycles. In the Mode 2
operation, these devices are no longer true replacements. However, the Mode 2 conversion time for specified
accuracy is only 26 clock cycles.

The TLC1205AM, TLC1205BM, TLC1225AM, and TLC1225BM are characterized for operation over the full
military temperature range of —55°C to 125°C. The TLC1205Al, TLC1205BI, TLC1225Al, and TLC1225B! are
characterized for operation from —40°C to 85°C.
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TLC1205A, TLC12058B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

operation description
calibration of comparator offset

The following actions are performed to calibrate the comparator offset:

1. The IN+ and IN- inputs are internally shorted together in order that the comparator input is zero. A
course comparator offset calibration is performed by storing the offset voltages of the interconnecting
comparator stages on the coupling capacitors that connect the interconnecting stages. Refer to
Figure 1. The storage of offset voltages is accomplished by closing all switches and then opening
switches A and A’, then switches B and B’, and then C and C'. This process continues until all
interconnecting stages of the comparator are calibrated. After this action, some of the comparator offset
still remains uncalibrated.

GND GND GND
ad 8 ) }

NG A
—{iT =

TGND TGND TGND

FIGURE 1

2. An A/D conversion is done on the remaining offset with the 8-bit calibration DACs and 8-bit SAR and the
result is stored in the RAM.

capacitor calibration of the ADC's capacitive ladder

The following actions are performed to calibrate capacitors in the 13-bit DACs that comprise the ADC's
capacitive ladder:

1. The IN+ and IN— inputs are internally disconnected from the 13-bit capacitive DACs.

2. The most significant bit (MSB) capacitor is tied to REF, while the rest of the ladder capacitors are tied to
GND. The A/D conversion resuit for the remaining comparator offset, obtained in Step 2 above, is
retrieved from the RAM and is input to the 8-bit DACs.

3. Step 1 of the Calibration of Comparator Offset sequence is performed. The 8-bit DAC input is returned to
zero and the remaining comparator offset is then subtracted. Thus, the comparator offset is completely
corrected.

4. Now the MSB capacitor is tied to GND, while the rest of the ladder capacitors, Cy, are tied to REF. An
MSB capacitor voltage error (see Figure 2) on the comparator output will occur if the MSB capacitor
does not equal the sum of the other capacitors in the capacitive ladder. This error voltage is converted to
an 8-bit word from which a capacitor error is computed and stored in the RAM.

5. The capacitor voltage error for the next most significant capacitor is calibrated by keeping the MSB
capacitor grounded and then performing the above Steps 1-4 while using the next most significant
capacitor in lieu of the MSB capacitor. The seven most significant capacitors can be calibrated in this
manner.

ADVANCE INFORMATION
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TLC1205A, TLC1205B, TLC1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS
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FIGURE 2

analog-to-digital conversion

The foliowing steps are performed in the analog-to-digital conversion process:

1. Step 1 of the Calibration of Comparator Offset Sequence is performed. The A/D conversion result for the
remaining comparator offset, which was obtained in Step 2 of the Calibration of Comparator Offset, is
retrieved from the RAM and is input to the 8-bit DACs. Thus the comparator offset is completely
corrected.

2. IN+ and IN— are sampled onto the 13-bit capacitive ladders.

3. The 13-bit analog-to-digital conversion is performed. As the successive-approximation conversion
proceeds successively through the seven most significant capacitors, the error for each of these
capacitors is recovered from the RAM and accumulated in a register. This register controls the 8-bit
DACs so the total accumulated error for these capacitors is subtracted out during the conversion
process.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage (ANLG Voc+ and DGTL VGG (seeNote 1) . ... o oo 15V
Supply voltage, ANLG VO C = « - - oo oo -15V
Control and Clock inputvoltagerange . . ... .. ... ... .. . i -03Vto +15V
Analog input (IN+, IN—) voltage range,

VivandVi— .. ... ANLG Vce- —0.3V1to ANLG Ve + +0.3V
Reference voltage range, Vief . . . . . .. ... . o -0.3V1to ANLGVCoc+ +0.3V
Mode select voltage range, VOS . . . . . . .. L -03Vto ANLGVce+ +0.3V
Outputvoltagerange . . ... ... .. i -0.3Vto DGTLVcC +0.3V
Input current (Per PIN) . . .o +5mA
Input current (per package) . . . ... .. +20 mA
Operating free-air temperature range:

TLC1205AM, TLC1205BM, TLC1225AM, TL1225BM . ... ... ... ... . ... .... ~55°C to 125°C

TLC1205Al, TLC120581, TLC1225A1, TLC1225BI . . .. .. ... .. ... —40°C to 85°C
Storage temperature range . . . ... ... L -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: Jpackage . ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: N package ............ 260°C

NOTE 1: All analog voltages are referred to ANLG GND and all digital voltages are referred to DGTL GND.
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TLC1205A, TLC1205B, TLG1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

recommended operating conditions

[ MIN MAX UNIT
! ANLG Ve + 4.5 6
Supply voltage ANLG Voo - -55 ANLG GND \4
DGTL Ve 45 6
High-level input voltage, V. all digital inputs except CLK IN 2 v
Voo = 475V105.25V)
Low-level input voltage, Vi, all digital inputs except CLK IN 0.8 v
(Voo = 475V 105.25 V)
Analog input voltage, Vis. V| - Bipolar range ANLG Voo~ - 0.05 ANLGVce4+ +0.05 v
Unipolar range ANLGGND - 0.05 ANLGVcc+ + 0.05
Clock input frequency, telock 0.3 2.6 MHz
Clock duty cycle 40% 60%
Pulse duration, CS and WR both low, ty, (CS-WR) 50 ns
Setup time before WRt or CSt, tgy, 50 ns
"Hold time after WR?t or CS1, 1y 50 ns
TLC1205AM, TLC1225AM 55 125
Operating free-air temperature, Ta TLC12058M, TLC12258M °C Z
TLC1205A], TLC1225A1 w0 o 9
TLC12058I, TLC12258I '_
electrical characteristics over recommended operating free-air temperature range, g
ANLG Vcc+ = DGTLVCC = Vref = 5V, ANLG Vo - = —5V (for bipolar input range),
ANLG Vcc - = ANLG GND (for unipolar input range) (unless otherwise noted) (see Note 1) S
PARAMETER o TEST CONDITIONS MIN  MAX | UNIT |
VoH High-level output voltage 'DGTL Ve = 4.75 V ;CO) Z :;f;EA i:: v Z
VoL “Low-level output voltage DGTLVeG = 475V, Ip=8mA 0.4 v Ll
VT " “Clock positive-going threshold voltage T 27 35 \ O
VT Clock negative-going threshold voltage T 14 21 \ Z
thys Clock input hysteresis yu min_ VT - max 06 v <
1 o e mas Vromn 2 >
fref Input resistance, REf termmal e S 1 10 MQ Q
‘._!”ﬂ L High-level input curre N 777& =5V 1 pA <
IiL Low-level input curren V=0 -1 MA
oo " High-impedance-state Tivp=0 o )
i oz output leakage current Vo =5V T 3 uA
‘ o Output current Vo =0 -6 mA
| Vo =5V 8
‘DGTLice  Supply current from DGTL Vog i folk — 2.6 MHz, CS high 3| ma
T ANLG Icc + Supply current from ANLG Voo + ifelk = 2.6 MHz, CS high 3 mA
{ANLG ’CC—V“ Supply current from ANLG Vo - [ foik = 2.6 MH2, CS high- -3 mA
NOTE 1 Bipolar input range is defined as: Vi, = -5.05V10 +5.05V, V|- = -5.05Vto +5.05V.and V|4 - V|_| £ 505 V. The unipolar
input voltage range is defined as: V|; = ~0.05V10505V,V|_ = -005Vt0505V,and V|4 - V| £505V.
TExAas {'f
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TLC1205A, TLC12058, TLC1225A TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

operating characteristics over recommended operating free-air temperature range,

ANLG Vcc+ = DGTL Ve = Vref = 5V, ANLG Voo — = -5V (for bipolar input range),
ANLG Vcc — = ANLG GND (for unipolar input range), fclock = 2.6 MHz (unless otherwise
noted) (see Note 2)

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
Unipolar input range TLC1205A, TLC1225A =1
Best-straight-line TLC1205B, TLC12258B *05 LSB
linearity error (see Note 2) Bipolar input range TLC1205A, TLC1225A *2
TLC12058, TLC1225B *1.5
[ Zero error +0.5( LSB
Adjusted positive and negative Unipolar input range .1 LS8
full-scale error (see Note 3)
. Adjusted positive and negative
Bipclar input range =1 Ls8
full-scale error (see Note 4)
Temperature coefficient of gain 15| ppm/°C
Temperature coefficient of offset point 1.5 ppm/°C
Zero error *0.75
> ksvs Supply voltage Positive and negative ::tg §CC+ = 5 ;\7*52'0 +075| Lss
(w) sensitivity full-scale error DGTL Vgg_: ; \; s il
< Linearity error *0.25
> e Conversion time Mode 1 62| clock
Z (1/fcik} Mode 2 24| cycles
O " f\ice_ss time (delay from fatling edge of CL = 100 pF 110 ns
CS'RD to data output)
T tdis Disable Te, output (delay from rising RL = 10 k{2, CL =10pF 60 ns
2 edge of RD to high-impedance state RL =2k, C| =100 pF 60
- td(READY) RD or WR to READY OUT delay 140 ns
O td(NT) RD or WR to reset of INT delay 400 ns
m NOTES: 2. Best-straight-linearity error is the difference between the actual analog value at the transition between any two adjacent steps and its
g ideal value, after offsset error and gain error have been adjusted to minimize the magnitude of the extreme values of this difference.
> 3.See section — Positive and Negative Full-Scale Adjustment, Unipolar inputs.
-l 4.See section — Positive and Negative Full-Scale Adjustment, Bipolar Inputs
—
)
2
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TLC1205A, TLC12058B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS
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TLC1205A, TLC12058B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS
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TLC1205A, TLC1205B, TLC1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-CONVERTERS

PARAMETER MEASUREMENT INFORMATION

DGTL
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B DATA e 0w 0%
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’ l -t R tdis
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DGTL GNp ——
Vee
D
R
t vVee
RD gl RD  50% g 90%
OUTPUT GND 10%
c
’I <t 4—tgis
vee 7—
= = DATA OUT
10%
VOL__=

FIGURE 6. LOAD CIRCUITS AND WAVEFORMS

PRINCIPLES OF OPERATION

The following information is categorized into Mode 1 and Mode 2 groupings to allow the designer to
concentrate on a particular mode of interest.

power-up calibration sequence
Mode 1

When the chip is powered-up, the internal capacitors are automatically calibrated as part of the power-up
sequence. This initial calibration sequence requires 105 clock cycles. The chip will not perform an A/D
conversion during this calibration sequence.

ADVANCE INFORMATION

Mode 2

Power-Up calibration is not automatic and calibration is initiated by writing control words to the six least

significant bits of the data bus. If addressed or initiated, conversion can begin after the first clock cycle.

However, full A/D conversion accuracy is not established until after internal capacitor calibration.
conversion start sequence

Mode 1

The conversion sequence is initiated when CS and WR are both low.

Mode 2

The writing of the conversion command word to the six least significant bits of the data bus, when either CSor
WR goes high, initiates the conversion sequence.

xas WP -
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TLC1205A, TLC1205B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

analog sampling sequence

Mode 1
Sampling of the input signal occurs during clock cycles 41 thru 49 of the conversion sequence.
Mode 2

Sampling of the input signal accurs during clock cycles 3 thru 10 of the conversion sequence.

completed A/D conversion

When INT goes low, conversion is complete and the A/D result can be read. A new conversion can begin
immediately.

Mode 1
The A/D conversion is complete at the end of clock cycle 62 of the conversion sequence.
Mode 2

The A/D conversion is complete at the end of clock cycle 24 of the conversion sequence.

aborting a conversion in process and beginning a new conversion

Mode 1 and Mode 2

If a conversion is initiated while a conversion sequence is in process, the ongoing conversion will be aborted
and a new conversion sequence will begin.

Mode 1

Ifthe new conversion is started before the Analog Sampling begins (see Analog Sampling Sequence section
and the Mode 1 Timing Diagram), the particular internal capacitor that was being calibrated during the aborted
conversion sequence will be calibrated during the new conversion sequence. Otherwise, the next internal
capacitor will be catibrated during the new conversion sequence.

reading the conversion result

TLC1205

Upon activating the required control signals to read the conversion result or status information, the
appropriate pins are brought out of a high-impedance state and drive the data bus with the proper
information. These pins are D12/D7/0 through D8/DO/INT/DIO.

If STATUS, CS, and RD are all low, status information can be read. The format of the conversion result and
status information and the respective pins for output are presented in Table 1.

xas WP
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TLC1205A, TLC12058, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

TABLE 1
! 1/0 BUS
D12/ D12/ D12/ D12/ D11/ D10/ D9/ D8/
BYTES STATUS cs RD |D7/ D6/ D5/ D4/ D3/ D2/ D1/ Do/
0 SARS 0/ o/ o/ BYST/ EOC/ INT/
DIS Dl4 DI3 DI2 bH Dlo
MSB H L L D12 D12 D12 D12 D11 D10 D9 D8
LSB H L 1 |D7 D6 Ds D4 03 D2 D1 DO
STATUS L L L L SARS L L L BYST EOC INT
The status information is described in Table 2.
TABLE 2
STQLUS BIT DESCRIPTION TO CLEAR BIT
L The output has no meaning and is low.
SARS A high indicates that conversion is in progress. Z
A low indicates that the next conversion result read will be the most o
significant conversion byte. A high indicates that the next conversion . . o
BYST result read will be the least significant conversion byte. The BYST bitis | BY @ “status write” or toggled by reading a -
toggled by reading the conversion result bytes. This bit can be | CONversion data byte. <
cleared with a "status write” instruction E
EOC A high indicates that conversion is complete and the conversion data m
has been transferred to the output fatch. o
INT A high indicates that conversion is complete and the conversion data | By reading a conversion data byte, reading [T
has been transferred to the output latch and is ready to read. the status byte, or a “status write” z
[11]
With STATUS high, when CS and RD both go low, the most significant byte (MSB) of the conversion result can o
be read. Then by taking RD high and back low, the least significant byte (LSB) of the conversion result can be P
read. Subsequently taking RD high and low causes the alternate reading of the MSB and LSB of the <
conversion result. >
The format of the output is extended sign with 2’s complement, right justified data. For both unipolar and o
bipolar cases, the sign bit D12 is low if V|1 — V|_ is positive and high if V|+ — V|- is negative. The format of <
the conversion result and the respective output pins are presented in Table 2. The format of the conversion
result and the respective pins for output are presented in Table 1.
TLC1225
When both CS and RD go low, all 13 bits of conversion data are output to the /O bus. The format of the output
is extended sign with 2's complement, right justified data. Unlike the TLC1205, the TLC1225 does not have
internal status information or a STATUS pin. For both unipolar and bipolar cases, the sign bit D12is low if
V|+ — Vi- is positive and high if Vi - V| is negative.
T {l’
EXAS E_o3
INSTRUMENTS

POST QFFICE BOX 655012 » DALLAS, TEXAS 75265



TLC1205A, TLC1205B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

general

NOILVINHO4NI 3ONVAQY

reset INT

When reading the conversion data, the falling edge of the first low-going combination of CS and RD will reset
INT. The falling edge of the low-going combination of CS and WR will also reset INT,

ready out

For high-speed microprocessors, READY OUT allows the TLC1205 and the TLC1225 to insert a wait state in
the microprocessor's read cycle.

status write (TLC1205)

A status write resets the internal logic and status bits and aborts any conversion in process. A status write
occurs when CS, WR, and STATUS are taken low.

reference voltage (Vref)

This voltage defines the range for | V|4 — V|- |. When | V|4+ — Vi— | equals Vref, the highest conversion data
value results. When | V|4 — V|_ | equals 0, the conversion data value is zero. Thus, for a given input, the
conversion data changes ratiometrically with changes in Vyet.

vVos

This pin is a digital input and is used to select Mode 1 or Mode 2 operation. A logic low selects Mode 1; a logic
high selects Mode 2.

In Mode 1, the ICs are true replacements for National Semiconductor's ADC1205 and ADC1225. The
ADC1205 and ADC1225 use the VOS pin to adjust zero error. Since the zero error adjustment voltage is below
the TLC1205’s and TLC1225’s maximum acceptable level for a logic low signal, the TLC1205 and TLC1225
ICs are true replacements. Even in Mode 1, the TLC1205's and TLC1225’s converted data can be read earlier
than the ADC1205's and ADC1225's.

calibration and conversion considerations

Mode 1

Calibration of the seven internal capacitors is an integral part of the A/D conversion. One of the seven internal
capacitors is calibrated during the first part of the conversion sequence. For example, one of the capacitors is
calibrated during the first conversion. The next capacitor is calibrated during the second conversion. After
seven conversions, the pattern for calibrating the internal capacitors repeats. A conversion sequence requires
62 clock cycles.

A conversion is initiated by the low-going combination of CS and WR. The conversion sequence is iflustrated
in the Mode 1 timing diagram.

Mode 2

Calibration of the internal capacitor and A/D conversion are two separate actions. Each action is
independently initiated. Mode 2 conversion is much faster than Mode 1, since Mode 2 conversion is not
accompanied by the calibration of internal capacitors. In Mode 2, a calibration command that calibrates all
seven internal capacitors is normally issued first. A conversion command then initiates the A/D conversion
without calibrating the internal capacitors. Subsequent conversions can be performed by issuing additional
conversion commands. The calibration and conversion commands are totally inaependent from one ancther
and can be initiated in any order. Calibration and conversion commands require 105 and 24 clock cycles,
respectively.
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TLC1205A, TLC1205B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

The calibrate and conversion commands are initiated by writing control words on the six least significant bits
of the data bus. These control words are written into the IC when either CS or WR goes high. The initiation of
these commands is iliustrated in the Mode 2 Timing Diagram. The bit patterns for the commands are shown in

Table 3.
TABLE 3. MODE 2 CONVERSION COMMANDS
o 1/0 BUS REQUIRED NUMBER
COMMAND €S + WR
DIs Di4 DI3 DI2 DN DI0 OF CLOCK CYCLES
Conversion t H L X X X L 26
Calibratet ! t L X L L L L 105

tCalibration is lost when clock is stopped.

analog inputs
ditferential inputs provide common mode rejection

The differential inputs reduce common-mode noise. Common-mode noise is noise common to both IN+ and
IN— inputs, such as 60-Hz noise. There is no time interval between the sampling of the IN+ and IN— sothese
inputs are truly differential. Thus, no conversion errors result from a time interval between the sampling of the
IN+ and IN— inputs.

input bypass capacitors

Input bypass capacitors may be used for noise filtering. However, the charge on these bypass capacitors will
be depleted during the input sampling sequence when the internal sampling capacitors are charged. Note
that the charging of the bypass capacitors through the differential source resistances must keep pace with the
charge depletion of the bypass capacitors during the input sampling sequence. Higher source resistances
reduce the amount of charging current for the bypass capacitors. Also, note that fast, successive conversion
will have the greatest charge depletion effect on the bypass capacitors. Therefore, the above phenomenon
becomes more significant as source resistances and the converssion rate (i.e., higher clock frequency and
conversion initiation rate) increase.

In addition, if the above phenomenon prevents the bypass capacitors from fully charging between
conversions, voltage drops across the source resistances will result due to the ongoing bypass capacitor
charging currents. The voltage drops will cause a conversion error. Also, the voltage drops increase with
higher | V| + — V|- | values, higher source resistances, and lower charge on the bypass capacitors (i.e., faster
conversion rate).

ADVANCE INFORMATION

For low-source-resistance applications (Rgource < 100 ), a 0.001-puF bypass capacitor at the inputs will
prevent pickup due to the series lead inductance of a long wire. A 100-chm resistor can be placed between
the capacitor and the output of an operational ampilifier to isolate the capacitor from the operational amplifier.

input leads

The input leads should be kept as short as possible, since the coupling of noise and digital clock signals to the
inputs can cause errors.

power supply considerations

Noise spikes on the Vo lines can cause conversion error. Low-inductance tantalum capacitors (> 1 uF) with
short leads should be used to bypass ANLG Vg and DGTL VCC. A separate regulator for the TLC1205 or
TLC1225 and other analog circuitry will greatly reduce digital noise on the supply line.
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TLC1205A, TLC12058B, TLC1225A, TLC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

positive and negative full-scale adjustment

NOILVINHO4NI IONVAQY

unipolar inputs

Apply a differential input voltage that is 0.5 LSB below the desired analog fuli-scale voltage (VEg) and adijust
the magnitude of the REF input so that the output code is just changing from 0 1111 1111 1110 to
011111111 1111, If this transition is desired for a different input voltage, the reference voltage can be
adjusted accordingly.

bipolar inputs
First, follow the procedure for the Unipolar case.

Second, apply a differential input voltage so that the digital output code is just changing from
10000 0000 0001 to 1 0000 0000 000O0. Call this actual differential voltage Vx. The ideal differential voltage
for this transition is:

v VFS (M
_ PR
FS ™ 8192

The difference between the actual and ideal differential voltages is:

Delt Y (-V MY @
elta = - (- + —

X Fs 8192)
Then apply a differential input voltage of:

Delta it

and adjust Vref so the digital output code is just changing from 1 0000 0000 0001 to 1 0000 0000 0000. This
procedure produces positive and negative full-scale transitions with symmetrical minimum error.
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TLC1205A, TLC1205B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

TYPICAL APPLICATIONS
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-
-~
-
-~
W {2) 0 0000 0000 0010 -
15} {1) 0 00600 00600 0001 _|
R F 10} 0 0000 0000 0000 | fLSB J]
2
B Vet 1111111111 (-1 +Vief
3 1111111111110 (-2)
-
-
-
-
-
-~
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— 1 0000 0000 0001 (- 4095)
NEGATIVE FULL-SCALE TRANSITION .1 1 0000 0000 0000 {-4096)
ANALOG INPUT VOLTAGE [Vin(+) — VIN{~)}
FIGURE 7. TRANSFER CHARACTERISTIC
INC+) DGTL Vee b—o T
T os oF X 50 4F
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IN(-) ANLG Vcc ¢ >
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ADVANCE INFORMATION

||H

_E——"—I— Vref
0.1 uF
T

ANLG GND

<Gl

SIGNAL GND

OGTL GND

-=E POWER GND

NOTE: A. The analog input must have some current return path to ANALOG GND
B. Bypass capacitor leads must be as short as possible

FIGURE 8. ANALOG CONSIDERATIONS
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TLC1205A, TLC1205B, TLC1225A, TLC1225B
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

TYPICAL APPLICATIONS (Continued)
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FIGURE 9. INPUT PROTECTION
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FIGURE 10. OPERATING WITH RATIOMETRIC TRANSDUCERS
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