L Micro Linear

ML2280, M1L2283

Serial 1/0O 8-Bit A/D Converters

GENERAL DESCRIPTION

The ML2280 and ML2283 are 8-bit successive approximation
A/D converters with serial 1/O and configurable input
multiplexers with up to 4 input channels.

All errors of the sample-and-hold incorporated on the
ML2280 and ML2283, are accounted for in the analog-to-
digital converters accuracy specification.

The voltage reference can be externally set to any value
between GND and V¢, thus allowing a full conversion over
a relatively small voltage span if desired.

The ML2283 is an enhanced double polysilicon CMOS pin
compatible second source for the ADC0833 A/D converter.
All parameters are guaranteed over temperature with a
power supply voltage of 5V +10%.

FEATURES

m Conversion time 6us
= ML2280 capable of digitizing a 5V, 40kHz sine wave
» Total unadjusted error with external
reference +121SBor £1LSB
» Sample-and-hold 375ns acquisition
m 0to 5V analog input range with single 5V power
supply
m 2.5V reference provides 0to 5V analog input range
» No zero or full-scale adjust required
= Low power
w Analog input protection
u Differential analog voltage inputs
= 0.3” width 8- or 14-pin DIP
» 4-channel input MUX option
u Superior pin compatible replacement for ADC0833

12.5mW MAX
25mA (min) per input
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ML2280, ML2283

PIN CONNECTIONS

ML2280 Single Differential Input

ML2283 4-Channel MUX

8-PIN DIP W-PIN DIP
vel]t ~ w[jvee
arfr 8[] vec {2 Bo
vin(+ []2 7[ck cHo []3 1z[}ak
vine-) [ 3 6[]po cHI[] 4 11[] saRs
cNoffs  sfIveern c2[]s  w[loo
cH3[]e 9[] Vrer/2
DGND[] 7 8]] AGND
TOP VIEW TOP VIEW
PIN DESCRIPTION
NAME FUNCTION NAME FUNCTION
Vee Positive supply. 5volts +10% SARS Successive approximation register
DGND Digital ground. Ovolts. All digital S‘atusf'g"a' output which indi-
inputs and outputs are referenced cates that a conversion is in pLO'
to this point. gress. Whep SARS goesto 1, the
. sampling window is closed and
AGND Analog ground. The negative refer- conversion begins. When SARS
ence voltage for A/D converter. goes to 0, conversion is com-
GND Combined analog and digital pleted. When CS=1, SARS is in
ground. high impedance state.
CHO, Vin+, VIN—  Analog inputs. Digitally selected to CLK Clock. Digital input which clocks
be single ended (V|n) or; VN + or data in on Dl on rising edges and
Vin- of a differential input. Analog out on DO on falling edges. Also
range = GND<V|y< Ve used to generate clocks for A/D
VREF/2 Reference. The analog input range conversion.
is twice the positive reference DI Data input. Digital input which
voltage value applied to this pin. contains serial data to program the
V+ Input to the Shunt Regulator. . MUX and channel assignments.
DO Data out. Digital output which s Chip select. Selects the chip for

contains result of A/ D conversion.
The serial data is clocked out on
falling edges of CLK.

multiplexer and channel assign-
ment and A/D converison. When
CS=1, all digital outputs are in high
impedance state. When C5=0,
normal A/ D conversion takes
place.
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ML12280, ML2283

ABSOLUTE MAXIMUM RATINGS
(Note 1)
Currentinto V4 ... i 15mA
Supply Voltage, Vec  « oo 6.5V
Voltage
logicinputs ....... ... ... =7Vito Ve +7V
Analoginputs .............. ... -0.3Vto Ve +0.3V
Input CurrentperPin(Note2) ..................... +25mA
Storage Temperature .. ................... -65°Cto +150°C
Package Dissipation
atTa=25°C(BoardMount) ..................... 800mwW
Lead Temperature (Soldering 10 sec.)
Dual-In-Line Package (Molded) .................... 260°C
Dual-In-Line Package (Ceramic) .................... 300°C

OPERATING CONDITIONS

Supply Voltage, Vec oot 4.5Vpcto6.3Vpe

Temperature Range (Note3) ................ TmiNS TAS€ Tmax
ML2280BMJ, ML2283BM]) ... .....uvoes -55°Cto +125°C
ML2280BYJ, ML2283Bl} ................. —-40°Cto +85°C
ML2280CIJ, ML2283Cl)
ML2280BCP, ML2283BCP .................. 0°Cto +70°C
ML2280CCP, ML2283CCP

ELECTRICAL CHARACTERISTICS

Unless otherwise specified Ty =Ty to Tmax, Voc=5V £10%, ok =1.333MHz, and Vpep/p=2.5V.

ML22808, ML2283B ML2280C, ML2283C
TYp TYP
PARAMETER NOTES CONDITIONS MIN NOTE 4 MAX MIN NOTE 4 MAX UNITS

CONVERTER AND MULTIPLEXER CHARACTERISTICS
Total Unadjusted Error 57 | Vger2=2.5V Y +1 LSB

Vggg/2 not Connected +2 +2 LSB
Reference Input 5 3 5 7.5 3 5 7.5 kQ
Resistance, Vgep/o
Common-Mode Input 58 GND Vee GND Vee \
Range -0.05 +0.05 -0.05 +0.05
DC Common-Mode 6 Common Mode +16 +1/s +he = LSB
Error Voltage GND to V¢
AC Common-Mode 6 Comon Mode Voltage +a +1/s LSB
Error GNDto Ve,

0to 50kHz
DC Power Supply 6 Vee=5V£10% +/32 A +1/32 +a LSB
Sensitivity VRer€ Ve +0.1V
AC Power Supply 6 100mVp_p, 25kHz Sine +1/a +1/a LSB
Sensitivity on Ve
Change in Zero Error 6 15mAinto V+ +1f2 £/ LSB
from Ve =5V to Inter- Vee=N.C.
nal Zener Operation VREr/2=2.5V
Vy, Internal Diode 15mAintoV+ 6.9 6.9 Vv
Regulated Breakdown
atv+)
V+ Input Resistance 5 20 35 20 35 kQ
log, Off Channel 5,9 | OnChannel=Vcc -1 -1 A
Leakage Current Off Channel=0V

On Channel =0V +1 +1 A

Off Channel= Vee
lon, On Channel 5,9 | OnChannel=0V -1 -1 uA
Leakage Current Off Channel =V¢c

On Channel =V +1 ' +1 uA

Off Channel =0V
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ML2280, ML2283

ELECTRICAL CHARACTERISTICS (continued)

Unless otherwise SpECIﬁEd Ta=Tamin to Tmax, Vec =5V £10%, fcik=1.333MHz, and Vggpj2=2.5V.

TYP LIMIT

PARAMETER NOTES | CONDITIONS MIN NOTE 4 MAX UNITS
DIGITAL AND DC CHARACTERISTICS
Vinny, Logical “1” Input 5 20 \
Voltage
Ving)- Logical “0'" Input 5 0.8 v
Voltage
lineye Logical “1" Input Current 5 Vin=Vce 1 MA
linoy Logical “0” Input 5 Vin=0V -1 uA
Current
Voutay Logical 1" Qutput 5 loyr=~2mA 4.0 \
Voltage
Vourgy Logical “0" Output 5 louT=2mA 04 v
Voltage
lout HI-Z Output 5 Vour=0V -1 A
Current Voutr=Vee 1 HA
lsource, Qutput Source 5 Vour=0V -6.5 mA
Cutrent
Isink, Output Sink Current 5 Vour=Vee 8.0 mA
Icc, Supply Current 5 1.3 2.5 mA
AC ELECTRICAL CHARACTERISTICS
fauk, Clock Frequency 5 10 1333 kHz
tacqr Sample-and-Hold 2 Wick
Acquistion
te, Conversion Time Not including MUX 8 Mk

Addressing Time
SNR, Signal to Noise Ratio 12 Vin=40kHz, 5V Sine. 47 dB
ML2280 fok=1.333MHz

(fSAMPLINGg]ZO kHZ).

Noise is Sum of All

Nonfundamental

Components up to /2 of

fSAMPLING
THD, Total Harmonic 12 Vin=40kHz, 5V Sine. -60 dB
Distortion ML2280 fok=1.333MHz

«SAMPLINGETZO kHZ).

THDisSumof2,3,4,5

Harmonics Relative to

Fundamental
IMD, Intermodulation 12 Vin=fa +g. fo=40kHz, -60 dB
Distortion ML2280 2.5V Sine,

f5=39.8kHz, 2.5V Sine,

fCLK- 1.333MHz

(FsampLNG=120kHz).

IMDis (fA +fg), (fA_fB)l

(215 +fg), 2 —Tg),

{fa+2fy), (o~ 2fp) Rela-

tive to Fundamental
Clock Duty Cycle 5,10 40 60 %
tser.up CS Falling Edge or Data 5 130 ns
Input Valid to CLK Rising Edge
tiowp, Data Input Valid after 5 80 ns
CLK Rising Edge
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ML12280, ML2283

ELECTRICAL CHARACTERISTICS (continued)

Unless otherwise specified Ta = Tpn t0 Tmax, Vee=5V 210%, fo x=1.333MHz, and Vg2 =2.5V

TYP LMIT
PARAMETER NOTES | CONDITIONS MIN NOTE 4 MAX UNITS
AC ELECTRICAL CHARACTERISTICS
1, tpgo— CLK Falling Edge to 51 | C =100pF
utput Data Valid Data MSB First 90 200 ns
Data LSB First 50 10 ns
11, ton, — Rising Edge of CS to 6 CL=10pF, R =10k (see 40 90 ns
Data Output and SARS Hi-Z High Impedance Test
Circuits)
6 | C_=100pF R =2k 80 160 ns
Cn, Capacitance of Logic 5 pF
Input
Cour Capacitance of Logic 5 pF
Qutputs

Note 1: Absolute maximum ratings are limits beyond which the life of the integrated circuit may be impaired. All voitages unless otherwise
specified are measured with respect to ground.

Note 2: When the input voltage (V|y) at any pin exceeds the power supply rails (Viy <GND or Vi > V) the absolute value of current at that
pin should be limited to 25mA or less.

Note 3: —55°Cto +125°C operating temperature range devices are 100% tested at temperature extremes with worst-case test conditions. 0°C
to 70°Cand - 40°C to +85°C operating temperature range devices are 100% tested with temperature limits guaranteed by 100% testing, sam-
pling, or by correlation with worst-case test conditions.

Note 4: Typicals are parametric norm at 25°C.

Note 5: Parameter guaranteed and 100% production tested.

Note 6: Parameter guaranteed. Parameters not 100% tested are not in outgoing quality level calculation.

Note 7: Total unadjusted error includes offset, full-scale, linearity, multiplexer and sample-and-hold errors.

Note 8: For V(=) 2V n(+) the digital output code will be 0000 0000. Two on-chip diodes are tied to each analog input (See Block Diagram)
which will forward conduct for analog input voltages one diode drop below ground or one diode drop greater then the V¢ supply. Be careful,
during testing at low Ve levels (4.5V), as high leve! analog inputs (5V) can cause this input diode to conduct-especially at elevated
temperatures, and cause errors for analog inputs near full-scale. The spec allows 50mV forward bias of either diode. This means that as long as
the analog V| or Vg does not exceed the supply voltage by more than 50mV, the output code will be correct. To achieve an absolute 0V to
5V input voltage range will therefore require a minimum supply voltage of 4.950 Vpc over temperature variations, initial tolerance and loading.
Note 9: Leakage current is measured with the clock not switching.

Note 10: A 40% to 60% clock duty cycle range insures proper operation at all clock frequencies. In the case that an available clock has a duty
cycle outside of these limits, the minimum, time the clock is high or the minimum time the clock is low must be at least 300ns. The maximum
time the clock can be high or low is 60pus.

Note 11: Since data, MSB first, is the output of the comparator used in the successive approximation loop, an additional delay is built in (See
Block Diagram) to allow for comparator response time.

Note 12: Because of multiplexer addressing, test conditions for the ML2283 is V= 30kHz, 5V sine (fsapmpLinG=89KkHz).
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ML2280, ML2283
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ML2280, ML2283

ME2280 Timing
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ML2280, ML2283
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ML2280, ML 2283

1.0 FUNCTIONAL DESCRIPTION Tble. ML2263 MUX Addressing 4 Single-Ended or 2
11 Multiplexer Addressing Differential Channel

The design of these converters utilizes a sample data compar- Single-Ended MUX Mode
ator structure which provides for a differential analog input to MUX Address Channel #
be converted by a successive approximation routine. SELECT

, , sGL/ | ODD/
The actual voltage converted is always the difference be- DIF SIGN 7 0 1 2
tween an assigned *‘+"' input terminal and a -’ input ter- 1 0 o ]
minal. The polarity of each input terminal of the pair being
converted indicates which line the converter expects to be ! 0 1 1 +
the most positive. If the assigned ““+"" input is less than the 1 1 0 1 +
“_* input, the converter responds with an all zeros output 1 1 1 1
code.
A unigue input multiplexing scheme has been utilized to Difterential MUX Mode
provide multiple analog channels with software configurable
single ended, or differential options. MUX Address Channel #
A particular input configuration is assigned during the MUX SGL/ | ODD/ SELECT
addressing sequence, prior to the start of a conversion. The DIF SIGN 1 c | O 1 2
MUX address selects which of the analog inputs are to be 0 0 0 1 -
enabled and whether this input is single ended or differential. 0 0 1 1 "
In the differential case, it also assigns the polarity of the ana-
log channels. Differential inputs are restricted to adjacent 0 1 0 1 - +
channel pairs. For example, channel 0 and channel 1 may be 0 1 1 1 -

selected as a different pair but channel 0 or channel 1 cannot

act differentially with any other channel. In addition to select-

ing the differential mode, the sign may also be selected.

Channel 0 may be selected as the positive input and channel

1as the negative input or vice versa. This programmability is

illustrated by the MUX addressing codes shown in Table 1. 4 SINGLE-ENDED

The MUX address is shifted into the converter via the DI
input. Since the ML2280 contains only one differential input
channel with a fixed polarity assignment, it does not require
addressing.

0 —]
1 ———

Since the input configuration is under software control, it can

be modified, as required, at each conversion. A channel can 2 —

be treated as a single-ended, ground referenced input for one

conversion; then it can be reconfigured as part of a differen- 3 —

tial channel for another conversion. Figure 7 illustrates these

different input modes. e AGND

2 DIFFERENTIAL MIXED MODE

— (=)
0,1( 0,1

-(+)

[— +(=)

2,3
l—— -{+)

2 —1
3 —

AGND
I

Figure 7. Analog Input Multiplexer Functional
Options for ML2283
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1.2 Digital Interface
The block diagram and timing diagrams in Figures 2-5 illus-
trate how a conversion sequence is performed.

A conversion is initiated when CS is pulsed low. This line
must be held low for the entire conversion. The converter is
now waiting for a start bit and its MUX assignment word.

A clock is applied to the CLK input. On each rising edge of
the clock, the data on DI is clocked into the MUX address
shift register. The start bit is the first logic 1 that appears on
the Dl input (all leading edge zeros are ignored). After the
start bit, the device clocks in the next 2 to 4 bits for the MUX
assignment word,

When the start bit has been shifted into the start location of
the MUX register, the input channel has been assigned and a
conversion is about to begin. An interval of V2 clock period is
used for sample-and-hold settling through the selected MUX
channels. The SAR status output goes high at this time to
signal that a conversion is now in progress and the DI input is
ignored.

The DO output comes out of high impedance and provides a
leading zero for this one clock period.

When the conversion begins, the output of the comparator,
which indicates whether the analog input is greater than or
less than each successive voltage from the internal DAC,
appears at the DO output on each falling edge of the clock.
This data is the result of the conversion being shifted out
{with MSB coming first) and can be read by external logic or
uP immediately.

After 8 clock periods, the conversion is completed. The SAR
status line returns low to indicate this '/ clock cycle later.

The serial data is always shifted out MSB first during the con-
version. After the conversion has been completed, the data is
shifted out a second time with LSB first. The ML2280 data is
shifted out only once, MSB first.

Allinternal registers are cleared when the CS input is high. If
another conversion is desired, CS must make a high to low
transition followed by address information.

The Dl input and DO output can be tied together and con-

Vee

5V

°

210k

<
ML2280 VREF/2 +
Mi2283 1 Iz

Sk

3 Vz

1.2v l

iGND

VFULLSCALE=2.4V

trolled through a bidirectional uP 1/ O bit with one connec-
tion. This is possible because the Dl input is only latched in
during the MUX addressing interval while the DO output is
still in the high impedance state.

1.3 Reference

The ML2280 and ML2283 are intended primarily for use in
circuits requiring absolute accuracy. In this type of system,
the analog inputs vary between very specific voltage limits
and the reference voltage for the A/ D converter must remain
stable with time and temperature. For ratiometric applica-
tions, see the ML2281 and ML2284 which have a Vigr input
that can be tied to Vc.

The voltage applied to the Vggg/, pin defines the voltage span
of the analog input (the difference between VIN + and Vi -)
over which the 256 possible output codes apply. A full-scale
conversion (an all 1s output code) will result when the voltage
difference between a selected *“+" input and *“~*' input is
approximately twice the voltage at the Vggr/2 pin. This inter-
nal gain of 2 from the applied reference to the full-scale input
voltage allows biasing a low voltage reference diode from the
5Vpc converter supply. To accommodate a 5V input span,
only a 2.5V reference is required. The output code changes
in accordance with the following equation:

Output Code =256 (M);VL(_)
2(Vrer/2)

where the output code is the decimal equivalent of the 8-bit
binary output (ranging from 0 to 255) and the term Vggr/» is
the voltage to ground.

The Vgee/2 pin is the center point of a two resistor divider
(each resistor is 10kQ) connected from Vi to ground. Total
ladder input resistance is the parallel combination of these
two equal resistors. As shown in Figure 8, a reference diode
with a voltage less than V¢ /2 can be connected without
requiring an external biasing resistor if its current require-
ments meet the indicated level.

The minimum value of Vggr/, can be quite small (See Typical
Performance Curves) to allow direct conversions of trans-
ducer outputs providing less than a 5V output span. Particu-

VREF/2

2.5V

VFULLSCALE=5.0V

-~V
NOTE: NO EXTERNAL BIASING RESISTOR NEEDED IF Vz< Vzﬁ and Iz min.< VC%QZ

Figure 8.

Reference Biasing
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ML2280, ML2283

lar care must be taken with regard to noise pickup, circuit
layout and system error voltage sources when operating with
a reduced span due to the increased sensitivity of the con-
verter (1LSB equals Vgeg/256)-

1.4 Analog Inputs and Sample/Hold

An important feature of the ML2280 and ML2283 is that they
can be located at the source of the analog signal and then
communicate with a controlling uP with just a few wires. This
avoids bussing the analog inputs long distances and thus
reduces noise pickup on these analog lines. However, in
some cases, the analog inputs have a large common mode
voltage or even some noise present along with the valid ana-
log signal.

The differential input of these converters reduces the effects
of common mode input noise. Thus, if a common mode
voltage is present on both “+ and “/—"* inputs, such as
60Hz, the converter will reject this common mode voltage
since it only converts the difference between “+ and /-
inputs.

The ML2280 and ML2283 have a true sample-and-hold cir-
cuit which samples both  + and * - inputs simultane-
ously. This simultaneous sampling with a true S/H will give
common mode rejection and AC linearity performance that
is superior to devices where the two input terminals are not
sampled at the same instant and where true sample-and-hold
capability does not exist. Thus, these A/ D converters can
reject AC common mode signals from DC-50kHz as well as
maintain linearity for signals from DC-50kHz.

The signal at the analog input is sampled during the interval
when the sampling switch is closed prior to conversion start.
The sampling window (S/H acquisition time) is /2 CLK per-
iod wide and occurs %2 CLK period before DO goes from
high impedance to active low state. When the sampling
switch closes at the start of the $/H acquisition time, 8 pF of
capacitance is thrown onto the analog input. /2 CLK period
later, the sampling switch is opened and the signal present at
the analog input is stored. Any error on the analog input at
the end of the S/H acquisition time will cause additional
conversion error. Care should be taken to allow adequate
charging or settling time from the source. if more charging or
settling time is needed to reduce these analog input errors, a
longer CLK period can be used.

For latch-up immunity each analog input has dual diodes to
the supply rails, and a minimum of £25mA (£100mA typi-
cally) can be injected into each analog input without causing
latch-up.

1.5 Zero Error Adjustment

The zero of the A/D does not require adjustment. If the mini-
mum analog input voltage value, Viymin is not ground, a
zero offset can be done. The converter can be made to out-

put 00000000 digital code for this minimum input voltage by
biasing any Vin— input at this Vi value. This utilizes the
differential mode operation of the A/D.

The zero error of the A/ D converter relates to the location of
the first riser of the transfer function and can be measured by
grounding the Vi — input and applying a small magnitude
positive voltage to the Vyy+ input. Zero error is the difference
between the actual DC input voltage which is necessary to
just cause an output digital code transition from 00000000 to
00000001 and the ideal /2 LSB value (/2LSB=9.8 mV for
VRer/2=2.500Vpc).

1.6 Full-Scale Adjustment

The full-scale adjustment can be made by applying a differen-
tial input voltage which is 1/2 LSB down from the desired
analog full-scale voltage range and then adjusting the magni-
tude of the Vggr/2 input for a digital output code which is just
changing from 11111110 to T1TIN11.

1.7 Adjustment for an Arbitrary Analog Input Voltage
Range
If the analog zero voltage of the A/ D is shifted away from
ground (for example, to accommodate an analog input signal
which does not go to ground), this new zero reference should
be properly adjusted first. A Viy+ voltage which equals this
desired zero reference plus /2 LSB (where the LSB is calcu-
ated for the desired analog span, 1LSB=analog span/256) is
applied to selected “/+ input and the zero reference voltage
at the corresponding */—* input should then be adjusted to
just obtain the 00000000 to 00000001 code transition.

The full-scale adjustment should be made by forcing a
voltage to the V) + input which is given by:

Vin + fs adjust = Vpax —1.5*[(Vmax — Vmin)/ 256]
where Vpax = high end of the analog input range
Vmin = low end (offset zero) of the analog range

The Vggr or Ve voltage is then adjusted to provide a code
change from 11111110 to N1T11111.

1.8 Shunt Regulator

A unique feature of the M12283 is the inclusion of a shunt
regulator connected from V + terminal to ground which also
connects to the V¢ terminal (which is the actual converter
supply) through a silicon diode as shown in Figure 9. When
the regulator is turned on, the V + voltage is clamped at 11
Ve set by the internal resistor ratio. The typical |-V curve of
the shunt regulator is shown in Figure 10. It should be noted
that before V + voltage is high enough to turn on the shunt
regulator (which occurs at about 5.5V), 35k of resistance is
observed between V + and GND. When the shunt regulator
is not used, V + pin should be either left floating or tied to
GND. The temperature coefficient of the regulator is
—-22mV/°C.
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——————-—

12V Vs

Vce
—i-0
\ |4—= ]
| 28.8k
CURRENT LIMITING < s

2.0 APPLICATIONS

8051 Interface and Controlling Software

|
|
RESISTOR, |+<15mA= I > oo CSfe— P13
| < | . CLK j¢—| P2
| $3.2k | of  Mmiz283 8051
| 4 | . Dt je—] Py
[ |
| $32k I >— cH3 Do ¥ P
anol |
o |
S |
Figure 9. Shunt Regulator
Mnemonic Instruction
START ANL PL#OF7H | ;SELECTA/D
(CS =0)
s MOV B, #5 ;BIT COUNTER « 5
\ MOV A #ADDR | :A < MUXBIT
LOOPT:  RRC A ;CY — ADDRESS BIT
BmAF—————————— I ONE STEST BIT
;BIT=0
| ZERO: ANL PL#OFEH | ;Dl<0
| SIMP CONT ;CONTINUE
| :BIT=1
| ONE: ORL P # D1+ 1
CONT: ACALL PULSE ;PULSESKO —~ 1+ 0
[ DINZ B,LOOP1 | ;CONTINUE UNTIL DONE
| ACALL PULSE ;EXTRA CLOCK FOR SYNC
| MoV B, #8 ;BIT COUNTER « 8
SLOPE = Lk | LOOP2:  ACALL PULSE PULSESKO = 1+ 0
3 U MOV APl iCY = DO
A RRC A
55V 6.9V RRC A
MOV AC ;A < RESULT
RLC A ;A(D) = BIT AND SHIFT
Figure 10. 1-V Characteristic of the MOV CA C = RESUT
Shunt Regulator e DINZ B,LOOP2 | ;CONTINUE UNTIL DONE
;PULSE SUBROUTINE
PULSE: ORL P1, #04 5K -1
NOP ;DELAY
ANL P1L,#OFBH | Sk +0
RET
2-163
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APPLICATIONS (Continued)

ML2283 “‘Stand-Alone” or Evaluation Circuit

MUX ADDRESS
0 5VpC
< (’
35k@ < % [+—START BIT
] )
= r—l SGL/ DIF
1 2 13 % 3 4 |5 |6 |8
7
j 1] - PARALLEL INPUTS cuogo 7 o ne
K 2 INPUT SHIFT REGISTER
» cik ZAHCI65
+ L] shrer/ 9
[OAD _SIN \es bo
START 610 &14
NC 5¥)
5Voc (OR Vind oc
1k 1k 1k 1k
A AAA ANA— A
6 |5 la . 13
START 2| 3 2 1 0 [
> DI [
sVic o Cs ANALOG INPUTS Voc
CLK
M (LK ML22683 T
1 S
0.014F NCO| SARS © g 51k
VREE/2  AGND DGND v+ Vee DO
IE] iE /J77 4’1 14
o 2.5V = A <§ 7
CLOSE T —
START THE 9 v"
A/D CONVERSION CLR cc 1
7
;o.wm GND SiA Tow
CLOCK = OUTPUT SHIFT REGISTER T
GENERATOR _+— TAHC164 /7\7
8
V7 LK » CLK 2
CIR QH Qa St8
] [ (] 10 6 5 3 3
Q D
CIK < > g <
] 3k®S 3; E: 3
YV VA VA OO LA T VA Y
12 74HC I osv
MSE DATA DISPLAY 1B ¢
Low-Cost Remote Temperature Sensor
Ve
(5Vpnd)
o)
byl
s
RseT VIN (+) Vee .j_"
I!OHF
R) =
<>
ML2283 $7.5k
5Vnc
10k 5k
TAMIN ViIN(-) VREF/2 3 TAMAX
ADJ. ADJ.

B 6093418 0003335 Ti4 W
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APPLICATIONS (Continued)

Protecting the Input

Vec
(5Vpo
15Vpe
oP
= AMP 6000
) VIN (+) Vee R
I 10uF
~-15Vpc -
ML2280
_L— Vin (=)
DIODE CLAMPING IS NOT NEEDED
IF CURRENT IS LIMITED TO 25mA
Digitizing a Current Flow
Vee 0.12 — hoap (2A FULL-SCALE)
5Vpo O—e— VW
Vce
1009 T 5Vpo
ViN(=) Vee LOAD
240k 22k L
L ML2280
1002 2.5V
ZERO 3+« VIN{+)  VREF/2
ADJ.
120k
Operating with Ratiometric Transducers Span Adjust: 0V V)y<3V
Vee
(5Vpo)
Ve
o (5Vpo)

I %ZOk
V;
XDR XDR VIN (+)

Vec . . Vin (+) Vee
1k < 10uF Vi
ZERO VIN (-)* 1 IN
ADIJ. =

3k M12280 16k - ML2280
= 0.35
v -
VRers2 |—< 1k _I__ VIN(-)  VRer/2
+ FS
+ ADJ. 1+
RAuF = AR1uF ¥ 12V
82k T SET FOR 1.5V A
*VIN (=) =0.15Vce 1 - -
15% OF Ve < Vxpr <85% OF VcC = -
H H 2-165
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APPLICATIONS (Continued)
Zero-Shift and Span Adjust: 2V V<5V
Vce
(5Vpo)
. VIN (+) Vce T
J: 3009
VIN
uE I 1.2k
= ML2280 = %
[ o —— _—TTT
| |
| |
VIN(-) VRer/2 % I
| =2, uF |
SETS ZERO [ . |
CODE VOLTAGE 330 I |
Yy L o f _—!
2.7k = =
ZERO AD}
Digital Load Cell
330
oV AN
6.8k
1k
$ K
STRAIN GAUGE GAIN —~
LOAD CELL
300Q/30mV FS 13k
W0k _
mizzs0 G|
—IN
DUAL
+IN DO
4
- 4 20k
<1IM 0V _TL
w0k
OFFSET
20k

* USES ONE MORE WIRE THAN LOAD CELL ITSELF

¢ TWO MINI-DIPs COULD BE MOUNTED INSIDE LOAD CELL
FOR DIGITAL OUTPUT TRANSDUCER

* ELECTRONIC OFFSET AND GAIN TRIMS RELAX MECHANICAL
SPECS FOR GAUGE FACTOR AND OFFSET

* LOW LEVEL CELL OUTPUT IS CONVERTED IMMEDIATELY FOR
HIGH NOISE IMMUNITY
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? START
15193 |_ s ol
| b— BO -I >0 R
LOAD COUNT
A B CD DOWN TMS320
II' ] L SERIES
- D QrH
o5V A Q
|
D o
DSP
A Q
—
|: D Q-
A Q
ML2280 ) ] :Do— FSR
N CLK CLK
VIN+
—vin- cs
DO -+ DR
ClK
Sampling Rate 111KHz, Data Rate 1.33MHz
CLK 1 2 3 4 5 6 7 8 9 10 n 2 13 14

=\ /T
w0 XXX X o X o X o X o

Interfacing ML2280 to TMS320 Series
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ORDERING INFORMATION
ALTERNATE TOTAL TEMPERATURE
PART NUMBER PART NUMBER UNADJUSTED ERROR RANGE PACKAGE
SINGLE ANALOG INPUT, 8-PIN PACKAGE
ML2280BM]J +1/2158 ~55°Cto +125°C HERMETIC DIP (j08)
ML2280Bif —40°Cto +85°C HERMETIC DIP (J08)
ML2280BCP 0° to +70°C MOLDED DIP (P08)
ML2280Cl) +1LSB —40°Cto +85°C HERMETIC DIP (J08)
ML2280CCP 0°Cto +70°C MOLDED DIP (P08)
FOUR ANALOG INPUTS, 14-PIN PACKAGE
ML2283BM]) ADC08338} +1215B —55°Cto +125°C HERMETIC DIP {J14)
ML2283Bl] ADC0833BC} —40°Cto +85°C HERMETIC DIP {(J14)
ML2283BCP ADCO0833BCN 0°to +70°C MOLDED DIP (P14)
ML2283Cl) ADC0833CC) +1LSB ~40°Cto +85°C HERMETIC DIP {J14)
ML2283CCP ADCO0833CCN 0°Cto +70°C MOLDED DIP (P14)
2-168 @ Micro Linear
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