[PMI PM-7572

COMPLETE HIGH-SPEED
12-BIT BiCMOS A/D CONVERTER

PRELIMINARY
FEATURES CROSS REFERENCE!
* 12-Bit Accuracy
[§]
* Fast Conversion Speeds: 5us and 12us TEMPERATURE
PMI ADI RANGE
* Fast 90ns Bus Access Time -
* No Missing Codes PM7572AW AD7572UQ
* Complete ADC with On-Board Reference gm;g;g:w :g;g;gg MIL
¢ 215mW Max Power Dissipation
* Space Saving Narrow 0.3", 24-PIn DIP Package gm;:;ggvv& ﬁg;:ggg D
* Alternate Source to the AD7572 PM7572FW AD7572AQ
PM7572EP AD7572LN
APPLICATIONS PM7572FP AD7572KN COM
* Digital Signal Processing PM7572FP AD75720N
* High Precision Industrial/Process Controls T Conversion speed part number digits omitted for claity.
* High-Speed Data Acquisition Systems
* Telecommunications
* Sonar/Radar GENERAL DESCRIPTION
The PM-7572 is a complete 12-bit BICMOS Analog-to-Digital
ORDERING INFORMATION t converter that is designed for high speed and low power appli-

cations. It uses a successive approximation technique to con-

Sps CONVERSION TIME vertan analog input signalto a 12-bit digitaf output code. Simpli-
PACKAGE fied control circuitry makes the PM-7572 easy to use and inter-
EXTENDED face to most microprocessors; its data output lines are con-
unté‘::-rrv SFCUALII..E TE:L'—;?\%RE Té':at:’g:;'alﬁe trolled by read (RD) and chip select (CS) inputs. It also uses few
(FULLTEMP) (TEMPCO) _85°C 10 4125°C —40°C 10 +85°C tr:r:::“:':g;oec;]et:sor interface control lines and requires no external
+1/2 LSB 25ppm/°C PM7572AW05 PM7572EW05 ) ) )
+1/2 LSB 25ppm/°C PM7572ATCOS PM7572EP05 The PM-7572's 3-state outputs are speed compatible with most
+1/2 LSB 25ppm/°C - PM7572ES05 popular microprocessors, thus, eliminating the need for wait
*: tzg zgppgzg - gm;:;ggﬁ’: states. It also has internal clock circuitry that allows it to be
; LSB 45;:":"‘/00 - PMys72FS0stH clocked frorp anexternal sourcg, orfor stand alone applications,
can use its internal clock by using an external crystal.
H . . . R
12us CONVERSIONTIME The PM-7572 is fabricated using PM{'s advanced BiCMOS
PACKAGE process that combines bipolar and CMOS circuits on the same
EXTENDED silicon chip.
NON- FULL MILITARY* INDUSTRIAL . . .
LINEARITY SCALE TEMPERATURE TEMPERATURE The PM-7572 is offered in two conversion s_peeds, 5us and
(FULLTEMP) (TEMPCO) -55°C to +125°C -40°C to +85°C 12us. An 05 or 12 part number suffix differentiates the two de-
£1/2 LSB 25ppmi°C PM7572AW12 PM7572EW12 vices; see ordering information. CerDIP and plastic packaged
+1/2 LSB 25ppmv°C PM7572ATC12 PM7572EP12 devices are offered in the extended industrial temperature
+1/2 LSB 25ppm/°C - PM7572ES12 range of —40°C to +85°C.
11 LSB 45ppm/°C - PM7572FW12
11 LSB 45ppmv/°C - PM7572FP12
1 LSB 45ppmv°C - PM7572FS 12T

For devices processed in total compliance to MIL-STD-883, add /883 after

part number. Consult factory for 883 data sheet.

T Burn-inis available on commercial and industrial temperature range parts in
CerDIP and plastic DIP packages. For ordering information, see PMI's Data
Book, Section 2.

1t Lastwo (2) part number digits signify conversion speed.

11 For availability and burn-in information on SO and PLCC packages, contact

your local sales office.

This preliminary product infor ion is based on testing of a limited number of devices. Final specifications may vary. Please contact local sales office or
distributor for tinal data sheet.

12-64 10/89, Rev. A



PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER - PRELIMINARY

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless PIN CONNECTIONS
otherwise noted)
Vpp 1o DGND -0.310 +7V
Vg to DGND.
AGND to DGND =0.3V, Vp + 0.3V
A, to AGND -15Vto +15V
Digital Input Voltage to DGND 24-PIN SOL
Ry AR T X S — 0.3V, Vy + 0.3V (S-Suffix)
Digital Output Voltage to DGND 24-PIN 0.3" EPOXY DIP
Pins 4-11, 13-16, 18, 22... -0.3V, V, + 0.3V (P-Sutfix)
Junction Temperature ..........cceeeremnrseeennccnssenines +150°C 24-PIN 0.3" CERDIP
Storage Temperature.......... . —65°C to +150°C (W-Sutfix)
Lead Soldering Temperature .... +300°C
Operating Temperature Ranges
PM-7572AW Version —55°C to +125°C
PM-7572EW/FW/EP/FP/ES/FS.... —40°C to +85°C
PACKAGE TYPE o, {Note 1) 9 UNITS
24-Pin Hermetic DIP (W) 64 7 ‘CW
24-Pin Plastic DIP (P) 57 26 °C/W
28-Contact LCC (TC) 70 - °C/W
24-Pin SOL (S) 70 22 °C/IW 28-CONTACTLCC
NOTE: (TC-Suffix)
1.0, is specified for worst case mounting conditions, i.e., 8., is specified for
device in socket for CerDIP, P-DIP, and LCC packages; ei » Is specified for
device soldered to printed circuit board for SOL package.
CAUTION:
Stress above those listed under "Absolute Maximum Ratings” may cause perma-
nent damage to the device. This is a stress rating only and functional operation of
the device at these or any other condition above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect device refiability.

ELECTRICAL CHARACTERISTICS at Vpp = +5V £ 5%; Vgg =—15V £ 5%; foLx = 2.6MHz for PM-7572XX05, 1MHz for PM-
7572XX12; Specifications apply to Slow Memory Mode. T, = Full Temperature Range as specified under Absolute Maximum Ratings,
unless otherwise noted.

PM-7572
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
ACCURACY
Resolution N 12 - - Bits
Integral INL PM-7572AW/EW/EP/ES - - £1/2 LS8
Nonlinearity PM-7572FW/FP/FS - - +1 1
D:fferehtlal ' DNL Guaranteed Monotonic _ a 1 LSB
Nonlinearity over Temperature
TA = +25°C E%
PM-7572AW/EW/EP/ES - - 12 )
PM-7572FWIFP/FS - - £3 &
Offsat Error Vase T, = Full Temperature Range LSB [;]
PM-7572AW/EW/EP/ES - - +4 Z,
PM-7572FW/FPFS - - 6 @)
o
V= +5V; Vo o = —15V; FS = +5V; Ideal
oD ''ss . ' - - -
Full Scale Error Grse Last Code Transition = FS —3/2 LSBs 10 Lse 'z
=
Fuil Scale Tempco PM-7572AW/EW/EP/ES - - 125 o ™
(Note 1) TCGs PM-7572FW/FPIFS - - +45 ppm/°C LED
ANALOG INPUT O'
Input Voltage Range Vin 0 - +5 v [_u'
Input Current In - - 35 mA 8
fus|
z
12-65 10/89, Rev. A <



PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER - PRELIMINARY

ELECTRICAL CHARACTERISTICS at V|, = +5V £ 5%; V¢ = —16V £ 5%; f , = 2.5MHz for PM-7572XX05, 1MHz for PM-
7572XX12; Specitications apply to Slow Memory Mode. T, = Full Temperature Range as specified under Absolute Maximum Ratings,
unless otherwise noted. Continued

PM-7572
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
INTERNAL REFERENCE
VREF Output Voltage VREF TA =+25°C -5.2 -5.25 -53 v
VREF QCutput Tempco VREFTC - 20 - ppm/°C
Output Current Sink | External Load Should Not _ _ 500 A
Capability SINK Change During Conversion
POWER SUPPLY REJECTION
FS Change, Vg g =~15V,
VDDOnIy PSR+ VDD=+4-75 10 35.25V 1172 LSB
FS Change, V= 5V,
Vg Only PSR- Vg = 142510 15,75V - 12 - LSB
LOGIC INPUTS
CS, RD, HBEN, CLK IN
Input Low Voitage Vine - - +0.8 v
Input High Voltage VINH +2.4 - -
Input Capacitance N - - 10 pF
CS, RD, HBEN
Input Gurrent N Vin=0VioVy, - - +10 pA
CLKIN
Input Current iy Vin=0VteVpp - - 20 KA
LOGIC OUTPUTS
D11 - D0/8, BUSY, CLK OUT
Output L9w Voltage VoL lgink = 1.6mM - - +0.4 v
Output High Voltage Vou lsource = 2000A +4.0 - -
Floating State Leakage ' 10 A
Current D11 - DO/8 LKG - - W
Fioating State Output
Capacitance Cour - - 15 PF
CONVERSION TIME
PM-7572XX05
Synchronous Clock - - 5
Asynchronous Clock fconv foLk=2-5MHz 4.8 - 5.2 Hs
PM7572XX12
Synchronous Clock - - 125
Asynchronous Clock fconv fork=1.0MHz 12 - 13 Hs
POWER REQUIREMENTS
Positive Power Supply Voo For Specified Performance 475 5 5.25
Negative Power Supply Vs For Specified Performance -14.25 -15 -15.75 '
Positive Supply Current IDD CS =RD =BUSY = VDD; AIN =+5V - - 7 mA
Negative Supply Current lss CS=RD =BUSY =V, Ay =+5V - - 12 mA
CS=RD=BUSY=V__;A, =+5V
issipati DD’ "IN -
Power Dissipation Ppiss SVX 7mA + 15VX 12mA 135 215 mw
12-66 10/89, Rev. A



PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER - PRELIMINARY

ELECTRICAL CHARACTERISTICS at V, = +5V + 5%; Vg g = —15V + 5%; {; , = 2.6MHz for PM-7572XX05, 1MHz for PM-
7572XX12; Specifications apply to Slow Memory Mode. T, = Full Temperature Range as specified under Absolute Maximum Ratings,
unless otherwise noted. Continued

PM-7572
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
TIMING CHARACTERISTICS (V= +5V; Vg = —5V) (Note 2)
CS to RD Setup Time t, 0 - - ns
T, =+25°C
All Grades - - 180
RD to BUSY Propagation 1, T, = Full Temperature
Delay PM-7572EW/FW/EP/ES/FS - - 230 ns
T, = Full Temperature
PM-7572AW - - 270
C_ =20pF
TA = +25°C
All Grades - - 90
T, = Full Temperature
PM-7572EW/FW/EP/ES/FS - - 110 ns
TA = Full Temperature
Data Access Time atter t PM-7572AW - - 120
RD (Note 3) 3 C_ = 100pF
TA =+25°C
All Grades - - 125
T, = Full Temperature
PM-7572EW/FW/EP/ES/FS - - 150 ns
T, = Full Temperature
PM-7572AW - - 170
RD Pulse Width t, ty - - ns
CS to RD Hold Time 1y 0 - - ns
TA = +25°C
All Grades - - 70
Data Setup Time after . T, = Fuil Temperature
BUSY (Note 3) 6 PM-7572EW/FW/EP/ES/FS - - 90 ns
TA = Full Temperature
PM-7572AW - ~ 100
TA = +25°C
Ali Grades 20 - 75
Bus Relinquish Time T, = Full Temperature
(Note 4) Y PM-7572EW/FW/EP/ESFS 20 - 85 ns
T, = Full Temperature
A -
PM-7572AW o %
HBEN to RD 1 0 - - ns
HBEN to RD Hold Time 4 0 - - ns
Delay Between Successive
Read Operations fo Seo - - ns é
NOTES: E
1. Full Scale TC = AFS/AT, where AFS is Full Scale change from T, = +25°C to =
Toin © Tyax - 2
2. All timing input control signals are specified with t, = {, = 5ns (10% to 80% of Z
+5V) and timed from a voltage level of 1.6V. @
3. Timing signal t, and t, are defined as the time required for the output to cross )
0.8V or2.4V. é
4. Timing signal t, is defined as the time required for the data lines to change =
0.5V when loaded with a specified circuit. G
=
e
O
N
—
>
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER - PRELIMINARY

PIN DESCRIPTION

PIN MNEMONIC DESCRIPTION

1 Ay Analog Input.

2 VHEF -5.25V; Voltage Reference Output.

3 AGND Analog Ground. .

4-11 D,,-D, Three-State Outputs; active when CS and RD are brought low.

12 DGND Digital Ground.

13-16 D,,,,-D HBEN (High Byte Enable input) determines individual pin functions.

3/11 T0/8

DATA BUS OUTPUT,CS & RD = LOW

Pin 4 Pin5 Pin6 Pin7 Pin8 Pin9 Pin10 Pin11 Pin13 Pin14 Pin15 Pin16
MNEMONIC* D" DID DO DB D7 DG DS D4 DSIH DZ/‘IO Dl/l DD/G
HBEN = LOW DB,, DBw DB, DB, b8, DB, DB, DB, D8, DB2 DB, DB,
HBEN=HIGH DB, DB, DB, DB, LOW LOW LOW LOW DB, DB, DB, DB,
*D,,-D,,q are the ADC's data output pins.
DB, ,-DB,, are the 12-bit conversion results; DB, , is the MSB.
17 CLKIN Clock Input. Accepts a TTL compatible external clock or crystal between pin 17 (CLK IN) and pin 18
(CLKOUT).
18 CLKOUT Clock Output. An inverted CLK IN signal appears at this pin when an external clock is used.
19 HBEN High Byte Enable Input. Multiplexes the 12-bit conversion results into the lower bit outputs, D.-D, o
. (4 MSBs or 8 LSBs). It also disables conversion start when HBEN is high.
20 D Read Input. Active LOW, starts conversion if CS is also low and enables the output data three state
drivers.
21 cs Chip Select Input. Active LOW, starts conversion if RD and HBEN are also low and enables the output
data drivers.
22 BUSY BUSY Output. LOW when a conversion is in progress.
23 Vss Negative Supply, =15V,
24 Voo Positive Supply, +5V.

FUNCTIONAL DIAGRAM

AGND  Vaer An
[+
3 2 1
T
PM-7572 <
2 25k
s
INTERNAL
REFERENCE + 40 v
_ 20 v
SUCCESSIVE
PPy
12-81T LATCH =0 BU
LY
CONTROL
LoGIC _
2 o 76
L
‘ U o ck our
THREE-STATE THREE-STATE CLOCK
OUTPUT oureuT fa— OSCILLATOR Y 5 ek IN
ORIVERS DRIVERS
T s [ [z (1B [®
o O O 0 0 o o
Dy Dy Dy D¢ DGND Dyyy Dy
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER - PRELIMINARY

CONVERTER OPERATION

The PM-7572 uses a successive approximation technique to
convertan unknown analog input signalto a 12-bit digital output
code. CS, RD, and HBEN control inputs are used to start a
conversion. With HBEN low (or coincident with the RD input
falling edge), the falling edge of CS and RD starts the conver-
sion. Conversion start resets the internal successive approxi-
mation register (SAR) and enables the three-state output
buffers.

The SAR sequences the voltage output DAC from the most-
significant-bit (MSBY) to the least-significant-bit (LSB). The ana-
log input connects to the comparator via a 2.5kQ resistor. The
DAC, which has a 2.5kQ output resistance, connects to the
same comparator input. The comparator, performing a zero
crossing detection, tests the addition of successively weighted
bits from the DAC output versus the analog input signal. The
MSB decision occurs after the second negative edge of the CLK
IN following conversion initiation. The remaining 11-bit trials
occur on the next 11 negative CLK IN edges.

Once a conversion cycle is started, it cannot be stopped or re-
started without upsetting the remaining bit decisions. Every
conversion cycle must have 13 negative CLK IN edges. At the
end of conversion, the comparator input voltage is zero, and the
SAR contains the 12-bit data word representing the analog in-
put voltage. Data is then transferred from the SAR to the three-
state output butfers when the BUSY line returns to logic high,
signaling end of conversion.

CONTROL INPUTS SYNCHRONIZATION _
Conversion time can vary from 12to 13 CLK N periods if the RD
control input is not synchronized with the ADC clock. This delay
can vary from zero to an entire clock period. To ensure a con-
stant conversion time, RD must go low on either the rising edge
of CLK IN or falling edge of CLK OUT. The delay between the
falling edge of RD to the falling edge of CLK IN must not be less
than 180ns to ensure 12.5 clock cycle conversion time, see
Figure 1.

POWER-ON INITIALIZATION

During system power-up, the PM-7572 comes up in a random
state. Once the clock is operating or an external clock is applied,
the first valid conversion begins with the application of a high-to-
low transition of both €S and RD. The next 13 negative clock
edges completes the first conversion producing valid data at the
digital outputs. This is important in battery operated systems
where power supplies are shut down between measurements.

DRIVING ANALOG INPUT

During conversion, the internal DAC output current modulates
the analog input at the CLK IN frequency. For accurate conver-
sions, the analog input to the PM-7572 must not change during
the conversion periods. This requires an externalbuffer with low
output impedance at the CLK IN frequency. Suitable devices
meeting this requirement include the OP-27, OP-42, and
SMP-11.

CLOCK OSCILLATOR

A simplified clock oscillator diagram for the PM-7572 is shown in
Figure 2. As shown, an external crystal can be used between
pins 17 and 18 to generate the internal clock signal required for
the ADC. Capacitance values, C, and C,, depend onthe crystal
or ceramic resonator manufacture and varies typically from
30pF and 100pF.

The CLK IN input accepts a TTL compatible external clock sig-
nal. The external clock must have a 45% to 55% duty cycle. No
connection is necessary for the CLK OUT pin.

CLK OUT
18

@wmhmﬂ

* CRYSTAL OR CERAMIC RESONATOR

¢, PM-7572

FIGURE 2: Simplified Internal Clock Circuit

Cs, AD

—‘s

BUSV

|‘- —={180ns MIN
CLK IN

DB“ DB“, DBS DBn
SVNCHRONIZED (MsB)
WITH RISING BIT DECISION
CLK IN EDGE MADE
FIGURE 1: External Clock Input Synchronization
12-69 10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER - PRELIMINARY

INTERNAL REFERENCE

The PM-7572 has an internal reference that provides the inter-
nal DAC with its reference voltage. This reference voltage is also
made avilable at Pin 2 with a current sink capability of 500uA.
The reference is internally trimmed during manufacture to
—5.25V + 1%, and is temperature compensated to minimize drift
over temperature.

The PM-7572's reterence pin (Pin 2) should be bypassed to
AGND (Pin 3) with a 47uF capacitor in parallel with a 0.1uF
capacitor.

UNIPOLAR OPERATION

The PM-7572's input to output transfer function is shown in
Figure 3. Its output code is binary, and for a OV to +5V analog
input, the output code for 1 LSB = FS/4096 = 5/4096 = 1.22mV.
The maximum full-scale input voltage for a5V analog input is FS
x 4095/4096 = 5 x 4095/4096 = 4.9988V. Code transitions occur
halfway between successive integer LSB values; for example,
0.5LSB,1.5LSB,2.5LSB...FS-1.5LSBs.

OFFSET AND FULL-SCALE ERROR ADJUSTMENT,
UNIPOLAR OPERATION

Full-scale error and offset error may need to be adjustedto OV in
those applications requiring absolute accuracy. This can be
easily accomplished by using several external components as
shown in Figure 4. This is also the unipolar mode of operation
configuration. Zero offset error must be adjusted first. It is ad-
justed by applying 0.61mV (1/2 LSB for a 5V analog input)to V|,
and adjusting the op amp offset until the PM-7572's output code
toggles between 0000 0000 0000 and 0000 000G 0001.

The full-scale error adjustment is performed by applying
4.99817V (equivalentto FS - 1.5 LSB) at V,, and adjusting the
full-scale adjust pot until the PM-7572's output toggles between
11111111 1110and 1111 1111 1111,

AJLL-SCALE

TRANSITION

. /
. b 2
4 FS =5V

™
- FS
2 _I LS8 = Soes

DIGITAL CUTPUT CODE
(DECIMAL EQUIVALENT)
2
¢

L

L 2 i L J
0 05 1 2

FS-1LSB FS

3
T

An—ANALOG INPUT IN LSB

FIGURE 3: Input/Output Transfer Function

OV TQ 45V
Viy O
100 1
WA AN
PM-7572"
& FULL-SCALE
3 ADJUST
2000
20k a
AGND

AA

WA

Al: OP-27 — LOWEST NOISE (ZERQ ADJUST TO V+)
OP-42 — BEST BANDWIDTH

"EXTRA PINS OMITTED FOR CLARITY

FIGURE 4: Unipolar 0V to +5V Operation with Zero and
Full-Scale Adjust

BIPOLAR ANALOG INPUT OPERATION

Bipolar operation is achieved with an external amplifier that
provides an analog offset voltage of 2.5V. If desired, a sample-
and-hold can replace the amplifier. Figure 5 shows a circuit that
provides offset binary, and Figure 6 complementary offset bi-
nary.

in Figure 5, offset binary coding is produced when the external
amplifier is connected in the noninverting mode. The op amp
transfer function is shown in Figure 7 and is given by:

A=V y+25V

The analog input voltage range is £2.5V; an LSB is equal to
1.22mV.

In Figure 6, complementary oftset binary coding is produced
when the external amplifier is connected in the inverting mode.
The op amp transfer function is also shown in Figure 7 and is
given by:

A=V + 25V

The analog input voltage range is also +2.5V and an LSB
1.22mV.

It other values of the analog input signa! are desired, change R,
and R, in Figure 5 and R, in Figure 6. Regardless of resistor
values chosen, the full range of OV to +5V at A, must be main-
tained.

To obtain good performance over temperature in these configu-
rations, the scaling resistors chosen should be of the same type
and from the same manufacture, and be 0.1% tolerance.

12-70
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER - PRELIMINARY

ANALOG Ra
INPUT (o AAA
Vin
VKO

A -/

A1 N

AAA.

B
g.'z
i+
N/

R
A PM-7572*
Yy Yvy
SR, Rs 200
3ska 528y
. 2
Vrer

4

_L
Lo g7uF
e T_ o.mFa

AGND

A1: OP-27 FOR LOW NOIfSE; OP-42 FOR BEST BANDWIDTH
*OTHER PINS OMITTED FOR SIMPUCITY.

FIGURE 5: Bipolar Operation (Offset Binary)

ANALOG
INPUT

. |—/
PM-TST2*

AGND

AAA.
\

Zeka 7]

At: OP-27 FOR LOW NOISE; OP-42 FOR BEST B. TH
“OTHER PINS OMITTED FOR SIMPLICITY

FIGURE 6: Bipolar Operation (Complementary Offset Binary)

OFFSET AND FULL-SCALE ERROR ADJUSTMENT
BIPOLAR OPERATION

As with the unipolar adjustment, zero adjustment is performed
first. Referring to Figure 5, apply 0.61mV (x1/2 LSB) analog
input to V,, and adjust R, until the successive digital output
codes toggle between 1000 0000 0000 and 1000 0000 0001.

For the inverting configuration, Figure 6, replace R, with a po-
tentiometer and adjust the output to toggle between 0111 1111
1111and 0111 1111 1110.

Full-scale is adjusted (for Figure 5) by applyinga FS - 1.5 LSB
analog input signal to V|, (for Consistency) and adjust R, until
the successive digital output codes toggle between 1111 1111
1110and 1111 1111 1111,

For Figure 6, apply 2.49817V at V| and adjust R, until the out-
put code varies between 6000 0000 0001 and 0000 0000 0000.

DIGITAL OUTPUT

oo e
W

NONINVERTING
FIGURE §
412
LsB d
ﬂ_r 1

Rt AN 1 INVERTING
PGURE 6

m... l_|

on ™ 0%—1 isB
on. 1o,
Ya- 3
1
000.. -
[
000. . - -
A
B o B
2 Vi - INPUT VOLTAGE 2

FIGURE 7: Ideal Input/Output Transfer Characteristics for
Bipolar Input Circuits

DATA FORMAT

The PM-7572 has self-contained logic for both 8-bit and 16-bit
data bus interfacing. Data output can be formatted into either a
12-bit parallel word for 16-bit databus systems, ortwo byte word
for an 8-bit data bus. The format is selected with HBEN that
controls an internal multiplexer.

With HBEN LOW, converted data is directed to D11 DO/8 out-
puts for the 12-bit data format. For two byte operation, data is
presented to D, ... D, outputs. With HBEN LOW, the lower 8
bits are presented to the data outputs, and when HBEN goes
high, the upper 4 bits are presented to the outputs with the lead-
ing 4 bits being low for D ... D .. See Pin Description table for
pins 13-16. Note that the 4 MSBs always appear at the digital
outputs D, , ... Dy wheneverthe outputs are enabled, regardless
of the state of HBEN.

CONVERSION MODES

The PM-7572's versatile processor interfacing offers two A/D
conversion modes of operation for both data bus sizes. It offers
the Slow-Memory mode and ROM mode. Processors that can
be forced into WAIT states for the PM-7572's conversion time,
can use the Slow-Memory mods. Other processors that cannot
be forced into WAIT states can use the ROM mode. In both
modes, a processor READ operation to the ADC address starts
the conversion. A second READ operation is required to access
the conversion result in the ROM mode.

SLOW-MEMORY MODE, PARALLEL READ (HBEN = LOW)
Slow-Memory mode is the simplest mode to use. itis the method
of choice where compact coding is essential, or where software
bugs are a hazard. In this mode, a single READ instruction will
initiate a data conversion, interrupt the microprocessor until
completion (WAIT states are introduced), then read the results.

10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER - PRELIMINARY

8l

ju

AD

HE

icony
':

—

LD DATA
DATA 9

NEW DATA

DBy;-DBy DB,-DB,
SLOW-MEMORY MODE, PARALLEL READ DATA BUS STATUS
PM-7572 DATA OUTPUTS o, b, D D, D, D, D, D, D,y Dy  Due  Dge
READ os,, DB, DB, DB, DB, DB, DB, DB, DB, DB, DB, DB,

FIGURE 8: Parallel Read Timing Diagram, Slow-Memory Mode (HBEN = LOW)

If the system throughput tolerates WAIT states and the hard-
ware is correct, then Slow-Memory mode is virtually immune to
subsequent software modifications. Placing the microproces-
sor in the WAIT state has the additional advantage of quieting
digital systems to reduce noise pickup, especially in analog
conversion circuitry. The Slow-Memory, 12-bit parallel mode
provides the fastest analog sampling and digital data transfer
rate for sampled data systems. The timing diagram and databus
status are shown in Figure 8.

The conversion process starts when CS and RD are taken low,
the PM-7572 acknowledges that conversion is taking place by
taking BUSY low. During this conversion period, data from the
previous conversion appears at the digital outputs. At the end of
conversion, the output latches are updated and the conversion
result is placed on data outputs D, , D, BUSY returns high.

SLOW-MEMORY MODE, TWO BYTE READ

Slow-Memory mode can also be used for 8-bit data bus sys-
tems. The operation is the same as for the Slow-Memory mode,
parallel load, with the addition of a second memory read with
HBEN HIGH. The first read, with HBEN LOW, places the end of
conversion data on the low data outputs, DB, . DB,,. The sec-
ond read,with HBEN HIGH, places the high byte data onoutputs
D,y - Dy/e @and disables conversion start. The timing diagram
and data bus status are shown in Figure 9.

ROM MODE, PARALLEL READ (HBEN = LOW)

The ROM mode operates the same as for the Slow-Memory
mode except that a second READ is taken. This mode avoids
placing the microprocessor into a wait state. The first READ

starts the conversion and places 12 bits of previous conversion
on data outputs D ... D,.. This data, if not required, can be
discarded. The second READ operation reads the newdata, D,

- DB, and starts another conversion. See the timing diag ram
and data bus status in Figure 10. The second read operation
must have a delay time of at least as long as the PM-7572's
conversion time.

ROM MODE, TWO BYTE READ

Dataoutputs D, ... D, , are used for the two-byte READ mode.
Conversion is started by taking READ LOW with HBEN LOW.
The 8 LSBs from a previous conversion is then placed on the
data outputs; this data can be discarded if not used. The new
conversion results are then obtained with two more READ op-
erations. The second READ operation, with HBEN HIGH, stops
the conversion and places the high byte (4 MSBs) on the data
outputs D, ., ... Dy See the timing diagram and data bus
status in Figure 11. A delay equal to the PM-7572's conversion
time must be allowed between conversion start and the second
data READ operation.

MICROPROCESSOR INTERFACING

The PM-7572's interface structure allows interfacing to micro-
processors as a memory mapped device. Control inputs, CS
and RD, are common to all peripheral memoty interfacing. For
8-bit microprocessors, HBEN is connacted to the microproces-
sor address bus for the data byte select. The PM-7572's 3-state
data outputs allow direct connection to the data bus.
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FIGURE 9: Two-Byte Read Timing Diagram, Slow-Memory Mode
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FIGURE 10: Parallel Read Timing Diagram, ROM Mode (HBEN = LOW)
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FIGURE 11: Two-Byte Read Timing Diagram, ROM Mode
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