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14-Bit High-Speed
CMOS pP-Compatible
A/D Converter

GENERAL DESCRIPTION

The ICL7115 is the first monolithic 14-bit resolution, fast
successive approximation A/D converter. It uses thin film
resistors and CMOS circuitry combined with an on-chip
PROM calibration table to achieve 13-bit linearity without
laser trimming. Special design technigues used in the DAC
and comparator result in high speed operation, while the
fully static silicon-gate CMOS circuitry keeps the power dis-
sipation very low.

Microprocessor bus interfacing is made easy by the use
of standard WRite and ReaD cycle timing and control sig-
nals, combined with Chip Select and Address pins. The digi-
tal output pins are byte-organized and three-state gated for
bus interface to 8 and 16-bit systems.

The ICL7115 provides separate Analog and Digital
grounds. Analog ground, voltage reference and input volt-
age pins are separated into force and sense lines for in-
creased system accuracy. Operating with + 5V supplies, the
ICL7115 accepts OV to + 5V input with a —5V reference or
0V to —5V input with a + 5V reference.
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FEATURES

¢ 14-Bit Resolution (LSB=305uV)

® No Missing Codes

® Micraprocessor Compatible Byte-Organized Buffered
Outputs

® Fast Conversion {40us)

® Auto-Zeroed Comparator for Low Offset Voltage

® Low Linearlty and Gain Tempco
{1.5ppm/°C, 5ppm/°C)

® Low Power Consumption {60mW)

¢ No Gain or Offset Adjustment Necessary

® Provides 3% Useable Overrange

* FORCE/SENSE and Separate Digital and Analog
Ground Pins for Increased System Accuracy

Part Resolution Tem
Number with No Ran pé Package
Missing Codes g
ICL7115JCDL 12 Bits 0°Cto +70°C 40 Pin Ceramic
ICL7115KCDL 13 Bits 0°Cto +70°C 40 Pin Ceramic
ICL7115JIDL 12 Bits —25°Cto +85°C | 40 Pin Ceramic
ICL7115KIDL 13 Bits —25°Cto +85°C | 40 Pin Ceramic
ICL7115JMDL 12 Bits —55°Cto +125°C | 40 Pin Ceramic
ICL7115KMDL 13 Bits —B55°Cto +125°C | 40 Pin Ceramic
ICL7115JMLL 12 Bits —55°Cto +125°C 40 Pin LCC
ICL7115KMLL 13 Bits —55°Cto +125°C 40 Pin LCC

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESCECT TO THIS PRODUCT SHALL BE THAT STATED N THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTIGULAR USE. 301659-003

NOTE: AU typical vaiues have beon cheracterized but are not tested. 3-60
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ABSOLUTE MAXIMUM RATINGS (Note 1)
Supply VoitageV+t 1o DGND ........... —0.3Vto +6.5V
Supply Voltage V- 1o DGND ........... +0.3Vto —6.5V
VREEs: VREF ViNs: ViNfto DGND ... +25V to —25V
AGNDg, AGNDjto DGND .............. ... +1Vio —1V
Current in FORCE and SENSE Lines ....... veneann 25mA
Digital 1/O Pin Voltages ............ —0.3VtoV+ +0.3V
PROG to DGND Voltage .............. V-toVt +0.3V

NOTE 1: All voltagss with respect to DGND, unless otharwise noted.
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Operating Temperature Range

ICL7118XCXX «ovvvvvnens bierisereanen 0°Cto +70°C
ACL7AIBXIXX vvivinennens Crrreeees —25°Cto +85°C
ICL7H116XMXX (.ovvvetes vereens. —B5°Clo +125°C -
Storage Temperature Range .......... —65°Cto + 150°C
Power Dissipation .............. Crrarerienaeens 500mwW
derate above 70°C @ 100mW/°C
Lead Temperature (Soldering, 10s6¢) ........... .. 300°C

NOTE: Stresses above those listed under *Absolute Maximum Ralings" may cause permanent damage lo the device. These are siress ratings only and functional
operation of the device at these or any other conditions above those indicated in the opsrational sections of the specifications is nol impiied. Exposure to absolute

maximum raling conditions for extended periods may affect device reliabilily.
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Figure 1: Pin COrifiguratlon
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INTERSIL'S SOLE AND EXGLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXFRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

WMERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: All lypical valuas have been characterized but are not tasted.
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Figure 2: ICL7115 Functional Dlagram

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
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ELECTRICAL CHARACTERISTICS >

DC ELECTRICAL CHARACTERISTICS V+=+5.0V,V~=—5.0V, VReps= —5.0V, Ta= +25°C, fcL k= 500kHz,
SC=Vy unless otherwise noted.

Symbol Parameter Test Conditions Min Typ Max Unit
Resolution f=V|H 14 Bits
SC=V)_ 12
e Intagral Linearity Error Note1 J 20018 | orsh
+0.012
TaiiLe) Temperature Cosfficient of I g TA= Operating Range 1 1.5 | ppm/°C
Ta=25°C J 12
RESgumc) | Min Resolution with No Missing Codes - K 13 Bits
Ta=Operating Range (Note 2) J !
K 12
. . +
¢SE Fult Scale Calibration Error J +04 %FSR
(Adjustable to Zero) K +0.08
TC(FSE) Temperature Coefficient of FSE Ta=0Operating Range 2 5 ppm/°C
ZE Zero Error Notes 1,2 +1 LSB
Teize Temperature Coefficient of ZE Ta=Operating Range 1 ppm/°G
=95° 1 +
PSRR Power Supply Rejection Ratio Ta=25C t% 1 LSB
Ta = Operating Range . +2
Analog Input Range
V Oto +5 v
N {(Vins: VREFs)
Rip input Resistance (Vins, VREFs) Note 3 4 9 k2
TolRin) Ta=0Operating Range —300 ppm/°C
IsuppLy | Suppiy Current, i+, 1— Ta=26°C 2 4 mA
Ta=Operating Range
VsuppLy | Supply Voltage Range Functional Operation Only +4.5 6.0 \'
ViL Low State Input Voltage Operating Temperature Range Vv
ViH High State Input Voltage Operating Temperature Range - 2.4 Vv
I Logic input Current o<viy>vt 1 10 pA
VoL Low State Output Voltage loyr=1.6mA 0.4 Vv
Operating Temperature Range
VoH High State Output Voltage loyr= —200pA :
- 28 ! v
Operating Temperature Range .
lox Three-State Output Current 0<Vout>V+ 1 A
Cin Logic Input Capacitance 15 pF
Cout Logic Output Capacitance Three-State i5

NOTES: 1. Full-scale range (FSR) is 5V {reference adjusted).
2, Assume all leads soldered or welded to printed circuit board.
3. Assume all leads soldered or welded to printed circuit board.

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUGCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INGLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE

NOTE: Al typécel values have besn characterized but are nol lasled.
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Figure 3: Read Cycle Timing
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Figure 4: Write Cycle Timing

AC ELECTRICAL CHARACTERISTICS v+=+5.0V,V—=—5.0V, Tp=+25°C, fox=500kHz unfess

otherwise noted. Data derived from extensive characterization testing. Parameters are not 100% production tested.

Symbol ! Parameter ‘ Test Conditions | Min | Typ | Max I Unit
READ CYCLE TIMING
ted Prop. Delay TS to Data RD Low, Ag Valid 200
tad Prop. Delay Ag to Data TStLow, BRD Low 200
trg Prop. Delay BD to Data TS Low, Ag Valid 200 ns
| Prop. Delay Data to Three State 100
ted Prop. Delay EOC Highto Data : . . 200
WRITE CYCLE TIMING -
tur WR Low Time 100 | ns
twe Prop. Detay WR Low to EOC Low WaitMode . 1 2
teo ECC High Time Free-Run Mode 0.5 15 1/1clk
tconv Conversion Time SC=Vi 7 20
8C=V|_ 18

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PROCUCT SHALL BE THAT STATED IN THE WARRANTY ARTIGLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: AN typical vaivss have been charictorized but sre nol tesisd,
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TABLE 1: PIN DESCRIPTIONS o
PIN | NAME FUNCTION PIN NAME FUNCTION
Vrert | FORGE line for reference input. 30 0sCi Oscillator inverter input
AGND; | FORCE input for analog ground 31 0sc2 Osgillator inverter output
3 CS | Chip Select enables reading and writing 32 sC Short cycle input (high= 14-bit,
(active low) fow=12-bit operation)
RD |ReaD (active low) 33 WR WRite pulse input (low starts new
Ap | Byte select {low=Dg - D7, conversion)
high=Dg - D43, OVR) 34 Caz Auto-zero capacitor connection
6 | BUS |Bus select (low==outputs enabled by Ag, 35 V- Negative power supply input
high=all outputs enabled together) 36 COMP Used in test, tie to V—
DGND | Digital GrouND return a7 ViNs SENSE line for input voltage
Dig_| Bit 13 (most significant) 38 | Vpers | SENSEline for reference input
D12 |Bit12 39 | AGND; | SENSE line for analog ground
0] Dy [BitM High Byte 40 ViNE FORCE line for input voltage
11| Do |Bit10
12| Dy |Bite Output TABLE 2: /0 CONTROL
13| Dg |Bits Data CS|WR|RD|Ag|BUS FUNGTION
14| Dy |Bit7 Bits 0] 0| xjx| x |Initiates a Conversion
15 Ds |Bit6 {High="True) 1] x | x| x| x [Disables all Chip Commands
16| Ds |BitS 0l x|0]0; O |LowBytsis Enabled
17 D4 |Bit4 Low Byte 0]l x10}|1] O ]HighByteis Enabled
18 D3 |Bit3 0|l x | 0|x{ 1 |Lowand High Bytes Enabled Togsther
19 D2 |Bit2 x| x]1]|x]| x |Disables Outputs (High-Impedance}
20 D Bit1
! TABLE 3: TRANSFER FUNCTION
21 Dg | BitO (least significant)
22 | Bys INPUT VOLTAGE EXPECTED OUTPUT CODE
23 | Byg |Used for programming only {(leave opsn) VRee= 5.0V _[OVR|MSB LSB
24 | By 0 0 0 [00000C0Q00000] O
+0.0003 C 0 |C00000000000] 1
25 | EOC |End Of Conversion flag (low=Dbusy,
high =conversion complete} +0.150 0 0 |000011110101] 1
26 | OVR | OVerRange flag (valid at end of conversion +24997 0 0 11111911111 1
when output code exceeds full-scale, three- +2.500 0 1 /000000000000 O
state output enabled with high byts) +4.9994 0 1 |1111111111411] 0
27 | v+ |Positive power supply input +4.9997 0 1 14111111 11111) 1
+5.000 1 0 [000000000000]| O
28 | PROG | Used for programming only. Tie to V+ for +5.0003 1 0o |coooooocooocol 1
normal operation
+5.150 1 0 |000011110101] 1

29 | TEST | Used for programming only. Tie to V+ for
normal operation

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: AX typical vatues have boen cheracterized but are not tesfed.
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DETAILED DESCRIPTION

The ICL7115 is basically a successive approximation A/D
converter with an internal structure much more complex
than a standard SAR-type converter. Figure 2 shows the
funictional diagram of the ICL7115 14-bit A/D converter.
The additional circuitry incorperated into the ICL7115 is
used o perform error correction and to maintain the operat-
ing speed in the 40us range.

The internal 17-bit DAG of the ICL7115 is designed
around a radix of 1.85 rather than the traditional 2.00. This
radix gives each bit of the DAC a weight of approximately
54% of the previous bit. The result is a useable range that
extends to 3% beyond the full-scale input of the A/D. The
actual value of each bit is measured and stored in the on-
chip PROM. The absolute value of each bit weight then be-
comes relatively unimportant because of the error correc-
fion action of the ICL7115.

The output of the high-speed auto-zeroed comparator is
fod to the data input of a 17-bit successive approximation
register (SAR). This register is uniquely designed for the
ICL7115 in that it tests bit pairs instead of individual bits in
the manner of a standard SAR. At the beginning of the con-
version cycle, the SAR turns on the MSB (B4g} and the
MSB-4 bit (B42). The sequence continues for each bit pair,
By and By.4. until only the four LSBs remain, The sequence
concludes by testing the four LSBs individually.

The SAR output is fed to the DAC register and to the
preprogrammed 17-word by 17-bit PROM where it acts as
PROM address. PROM data is fed to a 17-bit full-adder/ac-

- gumulator where the decoded results from each successive

phase of the conversion are summed with the previcus re-
sults. After 20 clock cycles, the accumulator contains the
final binary data which is latched and sent to the three-state
output buffers. The accuracy of the A/D converter depends
primarily upon the accuracy of the data that has been pro-
grammed into the PROM during the final test portion of the
manufacturing pProcess.

The error correcting algorithm built into the ICL7115 re-
duces the initial accuracy reguirements of the DAC. The
overlap in the testing of bit pairs reduces the accuracy re-
quirements on the comparator which has been optimized for
speed. Since the comparator is auto-zeroed, no external ad-
justment is required to get ZERO code for ZERQ input volt-
age.

Twenty clock cycles are required for the complete 14-bit
conversion. The auto-zero circuitry associated with the
comparator is employed during the last three clock cycles
of the convarsion to cancel the effect of offset voltags. Also
during this time, the SAR and accumulator are reset in prep-
aration for the start of the next conversion. When the Short
Cycle (SC) input is low, 18 clock cycles are required to com-
plete a 12-bit conversion.

The overflow output of the 17-bit full-adder is aiso the
OVerRange (OVR} output of the ICL7115. Unlike standard
SAR-type A/D converters, the ICL.7115 has the capability of
providing valid useable data for inputs that exceed the full-
scale range by as much as 3%.

OPTIMIZING SYSTEM PERFORMANCE

The FORCE and SENSE inputs for V| and VRgr are also
shown driven by external op-amps, This technique elimi-

3875081 00L0O4=23 &
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nates the effect of small voltage drops which can appear
between the input pin of the IC package and the actual re-
sistor on the chip. If the small gauge wire and the bonds
that connect the chip to its package have more than 300m{}
of total series resistance, the result can be a voliage error
equivalent to 1LSB. If no op-amps are used for Vin and
VREeF, connections should be made directly to the SENSE
lines. The external op-amps also serve to transform the rel-
atively jow impedance at the Viy and Vggr pins into a high
impedance. The input offset voltages of these amplifiers
should be kept low in order to maintain the overall A/D con-
varter system accuracy.

When using A/D converters with more than 12 bits of
resolution, special attention must be paid to grounding and
the elimination of potential ground loops. A ground loop can
be formed by allowing the return current from the ICL7115's
DAC to flow through traces that are common to other ana-
log circuitry. If care is not taken, this current can generate
small unwanted voltages that add to or detract from the
reference or input voltages of the A/D converter.

Ground loops can be eliminated by the use of the analog
ground FORCE and SENSE lines provided on the ICL7115
as shown in Figures 5 and 6. In Figure 5 the FORCE line is
the only point that is connected to system analog ground. in
Figure 6, the op-amp Aj forces the voltage at AGND to be
equal to analog system ground. The addition of this op-amp
overcomes the main deficiency of the arrangement in Fig-
ure 5: the Vjy and VRer sources are not referenced to true
analog system ground.

The clamp diodes in Figure 6 are required because spuri-
ous op-amp output on AGNDf during power-on can exceed
the absolute max rating of +1.0V betwsen AGDf and
DGND. The two inverse-parallel diodes clamp the voltage
between AGNDs and DGND to £0.7V.

INPUT WARNING

As with any CMOS integrated circult, no input voltages
should be applied to the ICL7115 until the + 5V power sup-
plies have stabilized.

INTERFACING TO DIGITAL SYSTEMS

__The ICL7115 provides three-state data output buffers,
CS, BD, WR, and bus select inputs (Ag and BUS) for inter-
facing to a wide variety of microcomputers and digital sys-
tems. The 1/0Q Control Truth Table shows the functions of
the digital control lines. The BUS select and Ag lines are
provided to enable the output data onto either 8-bit or 16-bit
data buses. A conversion is Initiated by a WR pulse (pin 33)
when T8 (pin 3) is low. Data is enabled on the bus when the
chip is selected and RD (pin 4} is low.

Figure 7 illustrates a typical interface to an 8-bit micro-
computer. The “Start and Wait” operation requires the few-
est external components and is initiated by a low level on
the WR input to the ICL7115 after the |/O or memory-
mapped address decoder has brought the CS input low. Af-
ter executing & delay or utility routine for a peried of time
greater than the conversion time of the ICL7115, the proc-
essor issues two consecutlve bus addresses to read output
data into two bytes of memory. A low level on Ag enables
the LSBs and a high leve! enables the MSBs.

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT 7O THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INGLUDING THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: All typical vlves have been characlerized bui are not tested.
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Figure 6: Using a Forced Ground

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED [N THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXGLUSIVE AND SHALL BE (N LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED QR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: ANl typical vakes have beon charagtorized but are not tested.
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Figure 7: “Start and Walt” Operation

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE iMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
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By adding a three-state buffer and two control gates, the
End-of-Conversion (EOC) output can be used to control a
“Start and Poll” interface (Figure 8). In this mode, the Ag
and CS lines connect the EOC output to the data bus along
with the most significant byte of data. After pulsing the WR
line to initiate a conversion, the microprocessor continually
reads the most significant byte until it detects a high level
on the EOC bit. The “Start and Poll” interface increases
data throughput compared with the “Start and Wait” meth-
od by eliminating delays between the conversion termina-
tion and the microprocessor read operation.

Other interface configurations can be used 1o increase
data throughput without monopolizing the microprocessor
during waiting or polling operations by using the EQCCline as
an interrupt generator as shown in Figure 8. Atter the con-
version cycle is initiated, the microprocessor can continue
to execute routines that are independent of the A/D con-
verter until the converter's output register actually holds val-
id data. For fastest data throughput, the ICL7115 can be
connected directly to the data bus but controlled by way of
a Direct Memoary Access (DMA) controller as shown in Fig-
ure 9.

APPLICATIONS

Figure 11 shows a typical application of the ICL7115 14-
bit A/D converter. A blpolar input voltage range of +5V to
—5V is the resuit of using the current through R to force a
14, scale offset on the input amplifier (Ag). The output of Ap
swings from OV to —5V. The overall gain of the A/D is var-
jed by adjusting the 100kQ trim resistor, Rs. Since the
ICL7115 is automatically zeroed every conversion, the sys-
tem gain and offset stability will be superb as long as a
reference with a tempco of 1ppm/°C and stable external
resistors are used.

In Figure 11, note that the 0.22pF auto-zero capagitor is
connected directly between the Caz pin and analog ground
SENSE. Ag forces the analog ground of the ICL7115 to be
the zero reference for the input signal. Its offset voltage is
not important in this example because the voltage to be
digitized is referred to the analog ground SENSE line rather
than system analog ground. It is important to note that since
the 7115's DAC current flows in A, Ap and Ag these ampli-
tiers should be wideband (GBW>>20MHz) types to minimize
errors.

The clock for the ICL7115 is taken from whatever system
clock is available and divided down to the 500kMz level for

3875081 0010426 3
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a conversion time of 40ps. Oulput data is controlled by the
BUS and Ag inputs. Here they are set for 8-bit bus operation
with BUS grounded and Ag under the control of the address
decode section of the external system.

Because the ICL7115's internal accumulator generates
accurate output data for input signals as much as 3% great-
er than full-scale, and because the converter's OVR output
flags overrange inputs, a simple microprocessor routine can
be employed to precisely measure and correct for system
gain and offset errors. Figure 12 shows a typical data acqui-
sition system that uses a 5.0V reference, input signal muiti-
plexer, and input signal Track/Hold amplifier. Two of the
multiplexer's input channels are dedicated to sampling the
system analog ground and reference voltage. Here, as in
Figure 11, bipolar operation is accommodated by an offset
resistor betwaen the reference voltage and the summing
junction of Aq. A flip-flop in 1Cg sets ICy’s Track/Hold input
after the microprocessor has initiated a WR command, and
resets when EQC goes high at the end of the conversion.

The first step in the system calibration routine is to select
the multiplexer channel that is connected to system analog
ground and initiate a conversion cycle for the ICL7115. The
results represent the system offset error which comes from
the sum of the offsets from IC4, ICp, and A{. Next the chan-
nel connected to the reference voltage is selected and
measured. These results, minus the system offset error,
represent the system full-scale range. A gain error correc-
tion factor can be derived from this data. Since the ICL7115
provides valid data for inputs that exceed full-scale by as
much as 3%, the OVR output can be thought of as a valld
15th data bii. Whenever the OVR bit Is high, however, the
total 14-bit result should be checked to insure that it falls
within 100% and 103% of full-scale. Data beyond 103% of
full-scale should be discarded.

The ICL7115 provides an internal inverter which is
brought out to pins OSC1 and OSC2, for crystal or ceramic
resonator oscillator operation. The clock frequency is calcu-
lated from:

20
foLk=-——for 14-bit operation
tGOI'W

and

. i8
LK™=
O oo

for 12-bit operation
nvy
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