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PMI) ' PM-7572

COMPLETE HIGH-SPEED
12-BIT BiCMOS A/D CONVERTER
Precision Monolithics Inc.
PRELIMINARY
FElz*T;'Jt'}ES CROSS REFERENCE!
* 12 ccuracy
¢ Fast Conversion Speeds: Sus and 12us ‘ oMl ADI TEM:EEQEURE
* Fast 90ns Bus Access Time § i f o —
: 2:::::: %g::d:;h On-Board Reference "*.r ;B“"S;ga :g;:;g;g MIL
* 215mW Max Power Dissipation s
* Space Saving Narrow 0.3", 24-Pin DIP Package 2 PM7S72EW : AD7572CQ
¢ Alternate Source to the AD7572 gm :g;:;zig IND
- \ -
— J PM7572EP AD7572LN
APPLICATIONS /f"‘ o \ PM7572FP AD7572KN coM
« Digital Signal Processing PM7572FP AD7572N
* High Precision Industrial/Proce ntrols T Conversion speed part number digits omitied for clarity.

* High-Speed Data Acquisition
* Telecommunications £rhi-48 "
* Sonar/Radar r J === GENERAL DESCRIPTION

The PM-7572 is a complete 12-bit BICMOS Analog-to-Digital
"\ converter that is designed for high speed and low power appli-

ORDERING INFORMATION T ! : AR :
cations. It uses a successive approximation technique to con-

Sizs CONVERSION TMEH ". vert an analog input signal to a 12-bit digital output code. Simpli-
/44 fied control circuitry makes the PM-7572 easy to use and inter-
# D -.r‘ face 10 most microprocessors; its data output lines are con-
UN”E‘::M FULL TE:‘;-::A o Tz'ﬁg‘:‘“- ' Ltrolled by read (RD) and chip select (CS) inputs. It also uses few
(FULL TEMP) (.,.EMLE _55°C10+125 J‘”c ®4asC _.M—’mrmet:sor interface control lines and requires no external
+172 LSB 25ppmvC PM7572AW0S “eMzs7EWGS =
+1/2 LSB 25ppmv°C PM7572ATCOS PM7572EP05 T Tbe PM-7572's 3-state outputs are speed compatible with most
+172 LSB 2SppvC - [ PMISIZESOS : *mular microprocessors, thus, eliminating the need for wait
:: :::g :x:v"'c.c n mm‘ states. It also has internal clock circuitry that allows it to be
+1 LS8 45ppmV°C A m,’:ms:g?n clocked from an external source, or for stand alone applications,
T — ’ :a'ljlock by using an external crystal.
1o RO -l The PM-7572 is fabricated using PMI's advanced BiCMOS
or e process that combines bipolar and CMOS circuits on the same
‘tr} EXTENDED silicon chip. -
NON- FULL MILTARY" INDUSTRIAL : : 5
UNEARITY SCALE TEMPERATURE  TEMPERATURE The PM-7572 is offered in two conversion speeds, Sus and
(FULLTEMP) (TEMPCO) -55°C104125°C —40°C o +85°C 12us. An 05 or 12 part number suffix differentiates the two de-
+172 LSB 25ppmviC. PM7572AW12 PM7S72EW12 Vices; see orderinginformation. CerDIP and plastic packaged
+172 LSB 25ppnviC PM7S72ATC12 PM7572EP12 devices are offered in._the extended industrial temperature
+1/2 LSB 2SppaveC - PM7572ES12 range 0f=40°C to +85°C.
+1 LSB 45ppnv"C - PM7572F W12
£1 LSB 4SppnveC - PM7572FP12
+1 LSB 45ppm/°C - PM7S7FS12!Tt

*  For devices procesced i total cugipliance 10 MIL-STD-883; add /883 affer
part number.. COnudllactorylormdah sheet.

t  Burn-inis available on cial and industrial temp e range parts in
CerDIP and plastic DIP packages. For ordering nlormanon see PMr's Data
Book, Section 2

tt

35 Last two (2) pan number digits signify conversion speed.

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 ber of devices. Final specifications may vary. Please contact local sales office or
distributor for final data sheet.

12-64 10/89, Rev. A



. PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER - PRELIMINARY
ABSOLUTE MAXIMUM RATINGS (T A = +25°C unless PIN CONNECTIONS
otherwnse noted)
o to DGND -0.3t0 +7V
Vss to DGND +0.3Vto-17V
AGND to DGND —0.3V, V,, +0.3V ;
to AGND -15Vito+15V
Slgital Input Voltage to DGND 2&_’:: :IS)L
Pins 17, 19-21 0.3V, V,, +0.3V
Digital Output Voltage to DGND ; 24-PIN 0.3" EPOXY DIP
Pins 4-11, 13-16, 18,22......euccecen.. -0.3V, V,,#0.3VE | Fl J (P-Sutfix)
Junction Temperature +150°C ‘ 24-PIN 0.3" CERDIP
Storage Temperature —65°Cto +150°C (W-Sutfix)
Lead Soldering Temperature +300°C
Operating Temperature Ranges - J
PM-7572AW Version ............cooeeeeeue.... . =85°C'to +125°C

PM-7572EW/FW/EP/FP/ESFFS................... -40°C1o +85°C
PACKAGE TYPE 8, (Note 1) j/:{fuurrs
24-Pin Hermetic DIP (W) 84l 7. f ol
24-Pin Plastic DIP (P) 57 & FKh "
28-Contact LCC (TC) 70 A 4 5 oW Or
24-Pin SOL (S) 70 2 4 | k' " [ 28-CONTACTLCC o,
NOTE: 'y : (TC-Suffix) ne
| X 9’ is specified for worst case mounting conditions, i.e. led foF

device in socket for CerDIP, P-DIP, and LCC packaq 4 8

device soldered to printed circuit board for SOL pa
CAUTION:
Stress above those listed under “Absolute Maximum tings ™
nent damage 1o the device. This isa stress rating only and
the device at these or any other condition above those indi
sections of this specification is not implied. Exposure to lute Maximum rating
conditions for extended periods may affect device reliabiiity.

23

g
";r.".’—‘l‘
FEP

ELECTRICAL CHARACTERISTICS at Voo = +5V 5% is% Ves = & 5% foux = 2-5MHz for PM-7572XX05, 1MHz for PM-
7572XX12; Specifications apply to Slow Memory Mode T =~ Fuil Temp. Range as specified under Absolute Maximum Ratings,

unless otherwise noted. 1 i
s \;j —— - o PM-7572
PARAMETER sYwmBoL | = CONDITIONS juyl v MAX UNITS
ACCURACY -_— =
Resolution N ] ' 3y 2 = r i
Integral e PM-7S72AW/EW/EP/ES - = R Ls8
. Nonlinearity PM-7572FW/FPFS - - 1
Diﬂere.mid j g Guaranteed Monotonic ] - 1 Lss
Nonlinearity over Temperatiire
T, =+25°C
PM-7S7T2AWEW/EP/ES - = 2
PM-7S72FWIFPIFS - o 23
oft: Ls8
set Error Vase T, = Full Temperature Range
‘M rsTAWEWEPES - = 4
PM-TET2RWFEFS) e - 16
Vg =+5V; Vg = —15V: FS = +5V: ideal
0o ‘Vss : : & = £10 LS8
Full Scale Error CGrse Last Code Transition = FS —3/2 LS8s
Full Scale Tempco PM-7572AW/EW/EP/ES - - 125
(Note 1) oo PM-7S72FW/FPFS 2 2 45 PG
ANALOG INPUT
Input Voltage Range Vin 9 & * s
Input Current 1 e’ = 33 o
12-65 10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER - PRELIMINARY

ELECTRICAL CHARACTERISTICS at V;, = +5V + 5%; V¢

=-15V £5%; f.

= 2.5MHz for PM-7572XX0S, 1MHz for PM-

7572XX12; Specifications apply to Slow Memory Mode. T, = Full Temperatura Range as specified under Absolute Maximum Ratings,
unless otherwise noted. Continued

PM-7572
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
INTERNAL REFERENCE
Ver Output Voltage Vol Ty=425C 5.2 -5.25 -53 v
-
Vper Output Tempco VaeeTC § IL [ 'y T 20 = ppmUeC
Output Current Sink l Extemal Load Shouid i £ oG -
Capability SINK Change During M
POWER SUPPLY REJECTION : i
- FSGhange, V gk 1SV, ——
s 1 2
VDOOMY PSR+ -4475b1525V : 12 Lss
Vs Only jﬁz ‘415 v ‘ o 112 - Ls8
LOGIC INPUTS 1
TS, AD, HBEN, CLK IN o
Input Low Voltage Vindl e ¥ . - - +0.8 v
Input High Voltage Viioi O +2.4 2 -
|niul iapaaxance & ! [ [ [ ' -? . 4 2 = 10 pF
CS, RD, HBEN A ’& #
Input Current hn / Vi- v 0 ¥50 ~*y = = +10 pA
" - THal
CLKIN g = = ¢
Input Current b / [ﬁ'o’{r‘“w i - - +20 A
= e
OGI r B 5 . -
LOGIC OUTPUTS [ . A
D11 - D0/8, BUSY, CLK OUT Y e i
Output Low Voltage VoL !J";('q 1.5m" *'_ "_ _.9-:'.!# - = +0.4 b
Output High Voltage oM 'SBWW —1-:' s +4.0 - =
Floating State Leakage o ey "'.-\-:' =
Current D11 - DO/8 ""“i. sy = e 2 o pos 10 pA
Floating State Output o~ e ﬁ o
5 : - - 15
Capacitance CTFI::-I p— —ad ph
CONVERSION TIME A D=
et e
PM-7572XX05 lJ i
Synchronous Clock 3 s - - 5
Asynchronous Clock cony louk = 2-5MHz 48 - 52 b
PM7572XX12
Synchronous Clock ) gn o 3 . & 1 . - 125
Asynchronous Clock Conv ‘ ‘°'~'§ o | 1 | 12 2 13 Hs
POWER REQUIREMENTS | e
Positive Power Supply Voo For Speu*d Performance y 525 v
Negative PMSum_ fé‘ [} «0% ¢ ForSpeci aﬂm . y O ‘{ O} -15.75 v
1| % 1 1 " 1 7.‘ i ‘ T B
Positive Suppm : hd B‘ﬁQ Voo Aw=#5V 1 Filid | . cio
Negative Supplygurront sy CS = RD = BUSY = Vopi Ay = +5V - - 12 mA
B CS-AD=BUSY =V, ;A =+5V
DO* "IN -
Power Dissipation Poiss 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%; V ¢ = —15V + 5%; f, , = 2.5MHz for PM-7572XX05, 1MHz for PM-

7572XX12; Specifications apply to Slow Memory Mode. T, = Full Temperaturo Range as specified under Absolute Maximum Ratings,
unless otherwise noted. Continued

PM-7572
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
TIMING CHARACTERISTICS (Voo = +5V; Vss = -5V) (Note 2)
CS to AD Setup Time t, [} - - ns

T, =+25C

All Grades ' 7B 2 190
RD to BUSY Propagation t T, = Full Ten 1
Delay . ; / - 230 ns

= %
- 110 ns
Data Access Time after - 120
RD (Note 3) b
- 125
- 150 ns
- 170
RD Pulse Width , - - ns
CS to RD Hold Time t = 2 ns
- 70
Data Setup Time after
BUSY (Note 3) ts - 90 ns
- 100
- 75
Bus Relinquish Time
(Note 4) 4 - 85 ns
- %0
'HBEN to RD 4 0 - - ns
o o G ol e ﬁnlomaﬁ_&m%_wammq S
~ Delay Between Successive I"
Read Operations '*}MU d Ul d . i &
NOTES:

. Full Scale TC = AFS/AT, where AFS is Full Scale change from T, = .zs-di

e ek M) (1R1)

3. Timing signal t, and tg are defined as the ime required for the output 1o
0.8Vor2.4V.

4. ‘I‘mnqsbndl.,lsdonmdumoﬁmonqwndbrthedminanm
0.5V when loaded with a specified circuit.

12-67 10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER — PRELIMINARY

PIN DESCRIPTION g
PIN MNEMONIC DESCRIPTION
1 Ay Analog Input.
2% Vaer -5.25V; Voltage Reference Output.
3 A&ilD Analog Ground.
4-11 D,,-D, Three-State Outputs; active when CS and RD are brought low.
12 DGND Digital Ground.
13-16  D,,,,-Dys HBEN (High Byte Enable Input) determines individual pin functions.
DATA BUS OUTPUT, CS & RD = LOW Lo
Pin4 PinS Pins Y\E ' Pin10 Pin11 Pin13 Pin14 Pin15 Pin1s
MNEMONIC* D, D, Dy Dzm [ Die
HBEN=LOW DB y DB, DB, DB, DB, 0B,
HBEN=HIGH DB, Low DB, DB, DB, DB,
‘D, ,-D,
DB ! ; \ MSB.
17 CLKIN Clock | Accapts 3 Q mal éhyc, o stal between pin 17 (CLK IN) and pin 18
3 (CLK OUT) y \
18 CLKOuT Clock Output. arted CL ;- pears atthls ‘pin when an external clock is used.
19 HBEN High Byte Enable iplexesithe 1 conversion results into the lower bit outputs, D,-Dyq
Ly (4 MSBs or 81.SEs). isable ion start when HBEN is high.
20 RD Read Input. Active st i is also low and enables the output data three state
als, drivers. ; \
21 CS Chip Saled
data drive
22 BUSY BUSY Output.
23 Ves Negative Supply
24 Voo Positive Supp!

i Bom @S
AR AR HA Y
"f:.:r" vﬁ..f‘:“ ._l 50 53 Jeciad
S dd )

12-68 10/89, Rev. A
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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
convert an unknown analog input signal to 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 (MSB) to the least-significant-bit (LSB): The ana-
log input connects to the comparator via a 2.5k resistor. The
DAC, which has a 2.5kQ output resistancs, connects lo the
same comparator input. The comparator, perfo .
crossing detection, tests the addition of SW i
bits from the DAC output versus the analog input sign:
MSB decision occurs after the second negati
IN following conversion initiation. The
occur on the next 11 negative CLK IN edges.

conversion cycle must have 13 negative CL
end of conversion, the comparator input vo

signaling end of conversion.
CONTROL INPUTS SYNCHRONIZATION = ¥
-Conversion time can vary from 12to 13 CLK IN penods i' S.ho-EO
control input is not synchronized with the ADC clock. This dgtay
can vary from zero to an entire clock period. To ensuse & con-

POWER-ON INITIALIZATION
During system power-up, the PM-7572 comes up in a random
state. Oncs 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 CS and RD. The next 13 negative clock
ges completes the first conversion producing valid data at the
ﬁ? outputs. This is important in battery operated systems
er supplies are shut down between measurements.

v LOG INPUT
Dtiing & rsion, the internal DAC output current modulates

the analoginput at the CLK IN frequency. For accurate conver-
sions, the analog input to the PM-7572 must not change during
the conversionperiods. This requires an external buffer with low
output impedance at the CLK IN frequency. Suitable devices
meeling 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 181o generate the internal clock signal required for
he ADC Capacitance values, C, and C,.dependonthe crystal
cdramuc resonator manufadura and varies typically from

pF and 100pF
}'hi‘CLK IN input accepts a TTL compatible external clock sig-
. The external clock must have a 45% to 55% duty cycle. No
3 mgmon is necessary for the CLK OUT pin.

T

& o il

stant conversion time, RD must go low 8 either the rising edge
of CLK IN or falling edge of CLK OUT. The delay betwsen the
falling edge of RD to the falling edge of .KIN'mustnotbeless

than 180ns to ensure 12.5 clock cyé!
Figure 1.

nvorston time, see

|
i

o o g e e e e e e e e e r—
CS, R ‘ 1/ ‘
i r
s , TOoTE
||—- 180ns MIN
CLXIN l s
4 Ve ) %
SYNCHRONIZED (ms8)
WITH RISING BIT DECISION
CLX 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 SO0pA.
The reference is internally trimmed during manufacture to
—-5.25V £ 1%, and is temperature compensated to minimize drift
over temperature.

The PM-7572's reference pin (Pin 2) should be bypas%é’d fg/ i

/

AGND (Pin 3) with a 47uF capacitor in parallel with a 0.1
capacitor.

UNIPOLAR OPERATION

The PM-7572's input to output transer funetion is shown in
Figure 3. Its output code is binary, and for a 0V 10 +5V analog
input, the output code for 1 LSB = F

The maximum full-scale input voltage for inputis FS
X 4095/4096 = 5 x 4095/4096 = 4.9938V. sifions occur
halfway between successive integer L jfor example,
0.5LSB,1.5LSB,2.5LSB...FS-1 Fy -
OFFSET AND FULL-SCALE ERROR ERT, < =
UNIPOLAR OPERATION e
Full-scale error and offset errorm djustedic OV.in

those applications requiring a
easily accomplished by using severale
shown in Figure 4. This is also the
qiadjusted first, ft is
justed by applying 0.61mV (1/2LSBfor@ 5V analog input) to V.
and adjusting the op amp offset until t} 7
toggles between 0000 0000 0000 and 0000

The full-scale error adjustment is pe 9
4.99817V (equivalentto FS - 1.5 LSB) at V\n @nd-adjustingt

e

full-scale adjust pot until the PM-7572's outputtoggles betweeq i
— F'_:. l:_".

11111111 1110and 1111 1111 1111,

ad

o j'.:i"'

e

Al: OP-27 — LOWEST NOISE (ZERO ADJUST TO V4)
OP-42 — BEST BANDWIOTH
- S

“EXTRA PiNS OMITTED FOR CLARITY

AGNOD

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-
,jtary.
In Figure 5, offset binary coding is produced when the external
amplifier is connected in the noninverting mode. The op amp

; T ~ lransferfunction is shown in Figure 7 and is given by:
omad oy-sppiying gl | D

“The analog input voltage range is +2.5V; an LSB is equal to
+.22mV.

In Figure 6, cqéplementary offset binary coding is produced

i |
g |
| =
5
..,,[_ il MBS
| i
-
4094 |-
3 [ /
o8 . /- fruuscas
54 L a TRANSITION
2; . A ‘
§3 4 FS% 5V
- FS
43 z[ __' 1158 = Tooe
i3 ‘
Ow
a8
1
‘A' 1 L ey | 1 | ¥ | J
0 05 1 - By FS-1LS8 FS
Aw—ANALOG INPUT IN LS8

Heii liie exiel mplifier is connected in the inverting mode.
The op amp transfer function is also shown in Figure 7 and is

e

An=-Viy+ 28V
The analog input voltage range is also +2.5V and an LSB
1.22mV.

Iflothefivalues of the analog input signal 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.

~ Toobtain good performance over temperature in these configu-
“ratiéns, the scaling résistdis thasen should be of the same type
and fram the same manufacture, and be 0.1% tolerance.

FIGURE 3: Input/Output Transfer Function

12-70 10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER — PRELIMINARY

ANALOG Ry
Yo' O YN
k]

Re3

203

A1: OP-27 FOR LOW NOISE; OP-42 FOR BEST BANOWIOTH
"OTHER PINS OMITTED FOR SIMPLICITY.

—

=

FIGURES: Bipolar Operation (Offset ai,m”‘,"y/

// £l -
V& alke

Ry \ ¢
AAA.
A
.
ANALOG &
INPUT Ry = f
o—AM—9 il
Vo A1 4
+ "
2 ol
Soa TRaw T‘-“" I
—ye =+
b
A1: OP-27 FOR LOW NOISE; OP-&2 FOR BEST X,
Y ~

- of the

L
3

/o

/ .110

.. 001

00 .
000...000

-3 v_-lou.:vomot x5

Bipolar Input Circuits

3 FIGURE 7: Ideal Input/Output Transfer Characteristics for

. i
~DATA FORMAT

~Jhe PM-7572 has self-contained logic for both 8-bit and 16-bit

ata bus interfacing. Data output can be formatted into either a
Sg-b!t parallelword for 16-bit databus systems, ortwo byte word
for an &-bit data bus. The format is selected with HBEN that

i 01? an internal mutltiplexer.
%’HBEN LOW, converted data is directed to 0,0y /8 OUt-
uts for the 12-bit data format. For two byte operation, data is
pfl!:!:_l‘z to D, ... D4 outputs. With HBEN LOW, the lower 8
bits ‘are presented to the data outputs, and when HBEN goes
i upper 4 bits are presented to the outputs with the lead-
il}ﬂﬁ  being low for D, ... Dy,q. See Pin Description table for
pins 13-16. Note that the 4 MSBs always appear at the digital
outputsD, , ... Dy wheqjielr the outputs are enabled, regardless
2 State Ot HBEN, =

FIGURE 6: Bipolar Operation (Compleatentary 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 (£1/2 LSB)/analeg
_input to V,y and adjust Rg until the| successive digital autput

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 11144 1110/ . | f

Full-scale is adjusted (for Figure 5) by applying aFS'w1.5188
analog input signal to V,x (for Consistency) and adjust R, until
the successive digital output codes toggle between 1111 1111
1110and 11111111 1111,

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

X
CONVERSION Mq)'bss

The PM-7572's versatile processor interfacing offers two A/D
conversion modes of operation for both data bus sizes. it offers
the(Sléw-Memory mode and ROM mode. Processors that can
berforcadiinta WAIT statés férthe PM-7572's conversion time,
can use the Slow-Memary mode. 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. model
SLOW-MEMORY MODE, PARALLEL READ (HBEN = LOW)
Slow-Memory mode is the simplest mode to use. ltis 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 resuits.

12-71

10/89, Rev. A
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PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER — PRELIMINARY
oura —_ 5_‘__<:
SLOW-MEMORY MODE, PARALLEL R E
PM-7572 DATA OUTPUTS e Py 25, Os s DY D, o, D, D5, 0T b D,
READ D A < —oa.-.'- '8, DB, DB, OB, o8, DB, D8, 08,
' g r [

If the system throughput tolerates WAI
ware is correct, then Slow-Memory mo
subsequent software modifications.

and ywhardu'-' 5&’ startsthe conversion and places 12 bits of previous conversion
is v ually i immune (Ga‘ on data outputs D /, This data, if not required, can be
ing the mmmces—' 4 julscardqi The second READ operation reads the new data, D,
sor in the WAIT state has the additional a: ntags of quieting = Bo' and starts another conversion. See the timing d:agra
digital systems to reduce noise pickup, speé}uy in-anatog s "”" 'data bus status in Figure 10. The second read operation
conversion circuitry. The Slow-Memory, 12-bit paratiet mods ust have a delay time of at least as long as the PM-7572's
provides the fastest analog sampling and digital déta-(ransfer '-J ﬁvorsnon time.

ratefor sampled data systems. The timing dlagram' anddata bus - - ROM MODE, TWO BYTE READ

SHEUR RS show T Qe . ) Data out_oL7 D),/ are used for the two-byte READ mode.
The conversion process starts Whgn-GS-and-Rb-aretakenio: ~Conversion is aﬂ by taking READ LOW with HBEN LOW.
the PM-7572 acknowledges that _Jnvers:on is taking placo by The 8 L&muo revious conversion is then placed on the
taking BUSY low. During this conversion period, data from the data outputs; this data can be discarded if not used. The new
previous conversion appears atthe‘;gnal outputs. Atthe end of conversion results are then obtained with two more READ op-
conversion, the output latches are updated and the conversion erations. The sé&cond READ operation, with HBEN HIGH, stops
result is placed on data outputs D Qom“ BUSY returns high. the conversion and places the high byte (4 MSBs) on the data
SLOW-MEMORY MO Outputs D s See the timing diagram and data bus
Shw-Mamoty m odl: cg:';::%gaE%g: R data —ﬁus T4 Siatus in' e 11 delay equal to the PM-7572s conversion
tems. The operation is the ‘3"7‘55 forthe SbW-Mén quﬁ’% i) time must be a WG4 b@een conversion start and the second
parallel load, with the addition of a second memory read with data READ operation.

HBEN HIGH. The first read, with HBEN LOW, places the‘end of et

conversion data on the low data outp ,?DB DQ., The BC- 1 o m 20F % OR. IWRERCING
ondread wutﬁ_ Gl-f pl bhpyﬁda‘ﬁ bu YR TS
B .0 thd d %Ies%o SWMW"W rThQP ~75€ M c; m Qllows interfacing to micro-
111 Yo O |
and data bus status are shown in Figure 9. probes rs mo “device. Control inputs, CS
and RD, are common to all peripheral memory interfacing. For

ROM MODE, PARALLEL READ (HBEN = LOW) 8-bit microprocessors, HBEN is connected to the microproces-

The ROM mode operates the same as for the Slow-Memory sor address bus for the data byte select. The PM-7572's 3-state
mode except that a second READ is taken. This mode avoids data outputs allow direct connection to the data bus.

placing the microprocessor into a wait state. The first READ

12-72 10/89, Rev. A




PM-7572 COMPLETE HIGH-SPEED 12-BIT BiCMOS A/D CONVERTER — PRELIMINARY
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FIGURE 9: Two-Byte Read Timing Diagram, Slo

AT/ D e
FIRST READ | OB, DB, 0B, 0B, 0B, 0B, DB, , 08, D8, 0B, DB
SECOND READ os, 08, 0B, 0B, OB, OB, DB, 0B, 0B, 0B, 0B, 08,

=0

FIGURE 10: Parallel Read Timing Diagram, ROM Mode (HBEN = LOW)
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E@ PM-7572 COMPLETE HIGH-SPEED 12-BIT BICMOS A/D CONVERTER — PRELIMINARY
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FIGURE 11: Two-Byte Read Timing Diagram, RO:;
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= National
< -
S Semiconductor
™ . it
~ | LF155/LF156/LF157 Series Monolithic
w0 . =
£ JFET Input Operational Amplifiers
~
E LF155/LF1 55A/LF255/LF355/L’F}955A/
w | LF355B Low Supply Current
< | LF156/LF156A/LF256/LF356/LE -
5 | LF356B Wide Band -
~ | LF157/LF157A/ LE257/LF357/LF 357 A/ s
= | LF357B Wide Band.Decompensated (Aymjn = 5)
< | General Description T,f”
8 These are the first monoli operational ampli-  ®m Photocell amplifiers
w0 | fiers to incorporate well match JFETsonthe  m Sample and Hold circuits
. L | same chip with standard bi ! (BI- -
S | noloan- Trese ampities furo jow npu b -grdoftel | Gommion Features
10 | currents/low offset voltage an
2 | with offset adjust which doe: diift or common- (LHSS{\' LF15,6A' LF1574) Sonk
—1 | mode rejection. The devic i for high'slew ™ Low input bias current P
& | rate, wide bandwidth, extremelyfast settii ﬁfne,}ow t‘ét i m Low Input Offset Current 3pA
3 | age and current noise and a | i . m High input impedance 10120
5 4 . m Low input offset voltage 1mV
> Advantages ' & Low input offset voltage temp. drift 3 pv/°C
> | m Replace expensive hybrid a e FET pﬁ amps . m Low input noise current 0.01 pA/yHz
I?.‘ ® Rugged JFETs allow blow-out fr ndMgloompar -/a- High eommon-mode rejection ratio 100 dB
d with MOSFET input devices = —I')aarge dc voltage gain 106 dB
<C | m Excellent for low noise applications usng axther h:gh G
8 low source impedance—very low 1/f corner—— _r":. ncommon Features
T | = Ofiset adjust does not degrade drit" cofnmon—mode Lyl LF157A
§ rejection as in most monolithic amplﬂigs 5 b LF1S5A LF156A (Ay=5) Units
&= | ™ New output stage allows use of large wpacmve loads = Extremely . 4 1.5 1.5 us
= | (10,000 pF) without StaSliity-probiems-- fast settling
B m Internal compensatian _lnd large daﬁerenual input volt- time to ] \5)
W | age capability = oo —
I ) 3 I . B Fast slew |
g Applications - s - 12 50 Vius
> | W Precision high speed integrators Wwid i
L | m Fast D/A and A/D converters r b;n:n?i:‘t: s 8 o o
9 | m High impedance blifers 5 W Low input
7 & | = Wideband, low noise, low drift ampiifiers noisé voltage 20 12 12 nV/iHz
=2 | ® Logarithmic amplifiers
S
& | Simplified-Schematic ~ 0N O 17
< y d - ’ ( =y Voo
SALANCE
3 sl o V10)
oot ® =)
> w0 | g - j i ¥ ®
el
E | H "‘Ll b % | our
Bl
*3 pF in ".F157 series. . ¢ ¢ m"u TL/H/5646-1
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required, contact the National Semiconductor Sales Office/Distributors for

availablility and specifications.

(Note 8)
LF3558/6B/78 LF355/6/7
LF155A/6A/7A LF155/6/7 LF255/6/7 LF355A/6A/7A
Supply Voltage t22v +22V +22V 18V
Differential Input Voltage +40V +40V +40V +30V
Input Voltage Range (Note 2) +20V 20V +20V 16V
Output Short Circuit Duration Continuous tinuous Continuous Continuous
H-Package 150°C e 115°C 115°C
N-Package 100°C 100°C
J-Package W  ase 115°C 115°C
M-Package | 100°C 100°C
Power Dissipation at T = 25°C (Notes 1 and S | .
H-Package (Still Air) mw | 560 mW 400 mW 400 mW
H-Package (400 LF/Min Air Flow)« mw | 1200 mW 1000 mW 1000 mW
N-Package 1 670 mW 670 mW
J-Package 1260 mW 900 mW 900 mW
M-Package r' Y 380 mW 380 mW
Thermal Resistance (Typical) 0 a Y
H-Package (Still Air) 1 gCM - 160°C/W 160°C/W 160°C/W
H-Package (400 LF/Min Air Flo 65'C/W 65°C/W 65°C/W
N-Package I\\ 130°C/W 130°C/W
J-Package j‘ / AW 100'0/w 100°C/W 100°C/W
M-Package J’ J f‘ Fhi. sl 195°C/W 195°C/W
(Typical) 8,c ; g
H-Package é:a-c/w . 23‘0/w 23°C/W 23°C/W
Storage Temperature Range —ch to + 1§0’C ‘izc to +150°C —65°Cto +150°C —65°Cto +150°C
Soldering Information (Lead Temp ) f
Metal Can Package J_j s ; d2n
Soldering (10 sec.) 300°C 300°C 300°C
Dual-In-Line Package :
Soldering (10 sec.) = 260°C 260°C
Small Outline Package b
Vapor Phase (60 sec) j L. p15°C 215°C
Infrared (15 sec.) “220°C 220°C
See AN-450 “Surface Mounmg.MJmods and Their Effect on Product Reliability” for other nnlmods of soldering surface
mount devices. -
ESD tolerance
(100 pF discharged through 1.5 k) 1200V 1200V .. 1200V 1200V
DC Electrical Characteristics ot 3) T, = Tj £.25°C
Symbol Pirameter bondlﬁons LF155A/6A/7A LF355A/6A/7A Units
Min Typ Max Min Typ Max
Vos Input Offset Voltage Rg =500, TA=25"C 1 2 1 2 mv
Over Temperature 25 23 mY
AVops/AT Average TC of tnput Rs=50Q )
Ofiset Voltage ™, P & a % pyre
ATC/AVos | Change in Average TC | Rs =501, (Note 4) 85 - 05 JYC
with Vog Adjust : 3 3 per mV
los Input Offset Current Tj=25°C, (Notes 3, 5) 3 10 3 10 PA
Ti<THiGH 10 1 nA
Ig Input Bias Current Tj=25"C, (Notes 3,5) 30 50 30 50 pA
Ti<THiGH 25 5 nA
Input Resistance Tj=25°C 1012 1012 0
Large Signal Voltage Vg= 115V, Tpo=25°C 50 200 50 200 V/mV
Gain Vo= 10V, R =2k
Over Temperature 25 i adisid
Output Voltage Swing Vg= %15V, R =10k +12 +13 +12 +13 v
Vg= 115V, R =2k +10 12 +10 +12 v

3-2

5

78

g8.66/VL2S€/L5€471/25241/ VLSV /LS L47/8956/V95€471/95€41/952471/V951 /951 41/8SSE/VSGE/SSE4T/55241/ V651 /G514



LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF 157/157A/LF257/LF357/357A/357B
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: :
DC Electrical Characteristics (ote3) Ta = Tj = 25°C (Continued) '
Symbol Pt iactie Rt LF155A/6A/7A LF355A/6A/7A Untis
Min Typ Max Min Typ Max
Veum Input Common-Mode = +15.1 +15.1 v
Volide Rilfige Vg=+15V £11 S 11 o v
LMRR b e o 100 85 100 8
atio
PSRR ESR:F;Z'Y Voltage Rejection (Note 6) 100 85 .100 48
AC Electrical Characteristics 1, = 1 < ﬁwﬁ +15V
Symbol Foiis IS u:ggn LF156A/356A LFISTA/357A | o
Min ¥yP|"Max | Min | Typ | Max | Min | Typ | Max
SR Slew Rate 'LF1S5A76A; Ay=1,| 3 S— 10 | 12 V/us
| 40 | 50 Vips
GBW | Gain Bandwidth |
Beatiins 25 4 | 45 15 | 20 MHz
ts Settiing Time to 0.01% 4 15 15 s
en Equivalent Input Noi L 3
Voltage 3o\ 2 15 15 nV/JHz
y = 25 12 12 nV/{Hz
ki Equivalentinput & 1 7 ..0bt 0.01 0.01 pA/YHz
Noise Current =10z | ‘3  o.01 0.01 0.01 pA/Hz
Cin Input Capacitance ! Jf I ': :{. 3 3 3 pF
- .I-l ;‘
DC Electrical Chara f!thS (Note 3 7
Ak f LF255/6/7
Symbol Parameter Co;ﬁt_ﬁ_ons St B LF3558/68/78 ST L owae
— yp |Max| Min | Typ |Max| Min | Typ |Max
Vos Input Offset Voltage | Rs=5011: Ta=25°G | &lliNa. | s 3]s 3 (10| mv
Over Temmperature | /[~ T g 6.5 13| mv
AVos/AT | Average TC of Input | Rs =500 ya
Offset Voltage = e 5 = 5 5 uVv/°C
ATC/AVos | Change in Average TC | Rs =500, (Note 4) ok = I o uV/°C
with Vog Adjust | i i > permV
los Input Offset Cutreng Tj=25°C, (Notes 3, 5) 3 20 Rl 3 20 3 50 PA
- Ti<THiIGH 1 2 nA
Is Input Bias Current T;=.25°C, (Notes 3, 5) 30 | 100 30 | 100 30 |200] pA
TS TeicH) 50 5 8 nA
Rin Input Resistance Ti=25°C 1012 1012 1012 Q
AvoL Large Signal Voltage |Vs=+15V,Ta=25°C| 50 | 200 50 | 200 25 | 200 V/mv
Gain Vo= +10V, Ry 2k
Over Temperature 25, 25 15 V/mV
Vo Ouiput Voitage Swing | Vs= £15V, RU=10k [ 12| 13 | + |+12| 13 £12| +13 v
Vs=E£15V, Rp=2k" | £10| £12 Ithof +12 “#£10| +12 v
Veum Input Common-Mode +15.1 +15.1 +15.1 v
Voltaia Fanch Vs= 115V 3} 3 2 e %
CMRR Common-Mode Rejec-
orrfiatio 85 | 100 85 | 100 80 | 100 d8
PSRR Supply Voltage Rejec- | (Note 6)
fo Okl 85 | 100 85 | 100 80 | 100 d8
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s
DC Electrical Characteristics 7, = 1 = 25°c,vs = +1sv
LF155A/155,
LF156A/156, LF157A/157

LF255, LF355 > LF356A/356 LF357A/357
parameter LF355A/3558 LF256/356B LF257/3578 Units

3 Typ Max | Typ (Max| Typ | Max | Typ | Max Typ Max | Typ | Max
Supply Current 2 4 2 4 5 7 5 10 5 7 5 10 mA

AC Electrical Characteristics 14 = 7 = 25:,vs = +1sv

LF155/255/ | LF156/256, | LF156/256/ | LF157/257, | LF157/257/
symbol Parameter Conditions | 355/3558 | | 356/356B | LF357B | 357/357B | Units
Typ r-@t" 3 Typ Min Typ
SR Slew Rate LF155/6:Ay=1, 5 SO 12 | V/ps
LF157; Ay=5 ") el 30 50 Vips
GBW | Gain Bandwidth — 25 5 20 MHz
: Product el |
1 Setting Time t0 0.01% | (Note 7y ™ ™4 | 1.5 1.5 ps
en Equivalent Input Noise | Rg=100 4
Voltage f=100H Flrrs | 15 15 nV/Hz
f= Hz/ ' o = 18} 12 nV/Hz
n Equivalent Input =100 ' TN 0,01 001 |pAiFz
Current Noise f=1 ' oo 0.01 0.01 pA/HzZ
Cin Input Capacitance . [ J{r - 3 3 pF
LA

S

id

Notes for Electrical Charagcteristics

Note 1: The maximum power dissipation for these qm@mwmwwhmuwrm&wwmmmmm.

Ta. The maxi ilable power dissipation at hPa-(Tm-t»l,o?umPWMidmkha

Note 2: Unless otherwise specified the absolute i i mﬁ-vdhoo. to the negative power supply voltage.

Note 3: Unless otherwise stated, these test conditions apply: = .- % %

LF155A/6A/7A e Yaesi b
LF1S5//6/7 tfzgusn Q£SNSN7A LF3558/6B/78 LF355//6/7

Supply Voltage, Vs | +15V<Vg< 20V +16V<Vg<+20V }i.ms‘vsﬁwv +15V<Vg+20V | Vg=+15V
Ta —SS‘CSTAs'Ilzs'C —25°C<TA< +85°C | 0°C<TA< +70°C l‘#17‘(3sT,\s+70‘C 0°C<TA< +70°C
THIGH +125°C  ° +85°C +70°C =L+ 70°C +70°C

and Vos. Ig and los are measured at Vs, = ( : :
Note 4: The Temperature Cosfficient of tié aciusted input offset voltage changes only a small amount (0.5,:V/~C ypically) for sach mV of adjustment from ts

original value. C mod and open loop voltage gain are also unaffected by offset

Note 5: The input bias are junction § J,L_ Mlma&mhiydmbhbvmyw_'c gase in the L T, Due to limited
production test time, the input bias mea are 10 juncti In normal op '“ﬁo,‘ y rises above the ambient
lum«amuafcsmolimomdmds‘p.ﬁon.P¢T|-TA+0,APdwhor¢0“ismo* | from junction to ambient. Use of a heat sink is
mwiiwlﬁawhbhwnlm X

Note 6: Supply Voltage Rejectior is measured for bothsupply magnitudes i ing or ok g si ly, in with P

Note 7: Settling time is defiadihere, for & unity gain inverter Coninection using 2 k2 résistors for the LF155/8. I is the time required for the eror voltage (the

voltage at the inverting input pin on the ampiifier) 10 settf to withinl 0.01% of s final vaue from the time a 10V Step input islapplied to the inverter. For the LF157,

m--amtm:mmwwmhzmwmmmkmws..s.mrmr.a&am.

Note 8: Refer to RETS155AX for LF155A, RETS155X for LF158, RETSF156AX for LF156A, RETS156X for LF156, RETS157A for LF157A and RETS157X for

LF157 military specifications. -

Note 9: Max. Power Dissipationis defined by 'the p Qe istics. Op 19 the part near the Mak. Poiver Dissipatior may [cause the part to operate
o J | v
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Typical DC Performance Characteristics
Curves are for LF155, LF156 and LF157 unless otherwise specified.
Input Blas Current Input Bias Current Input Bias Current
L} 1688 L]
| g
N -Tpe6°C
E =~ i " g & .] _.T 3
E o p— E oy
g 2V ] 15 Vg ¥
3 - L_::::} E " |-+ K >< 7, § . "'?’.'. < (U
2 Svg i t g % 5 TR WAT BaE '/
§ N | B
1 s L
] ™M 4 f | - S=e—
(L} 1 o1 = 1 . WTH AT PUC
-4 -3 ¥ & 6 15 % J.“ 1] s 6 124 -8 -5 . 1 ] "
CASE TEMPERATURE ("C) - TEMPERATURE (O) COMMON-MODE YOLTAGE (V)
—
Voltage Swing Supply Current Supply Current
- 7
E '_::..:'g . T —46°C
E » i // Tee e
E » /| o rﬂ;“ § . o 47 /l i
= ¥ ;/ 'i-:a‘t $ih ot [ 2O
£ Fid 1 £ // & | |
2 4 i Te= 155 iy - 1
< J - o 1 LF1se7
£ f Y % i 11
' s w5 e L P T e . B, N
SUPPLY VOLTAGE (:V) ' .ﬁgm! 9 SUPPLY VOLTAGE (:V)
) a-]:,r g Positive Common-Mode
Negative Current Limit 0! e t Input Volitage Limit
1§ e
g %\‘ Vg = 115V l‘ Falrd 2 }v% -5y = _S°C<TAS1ST /
i NN 3 B i /
é e TR Mty |- i::: 5 /
S =
E = ==
g A7 it X )& /
H " l :
s | —
= §
[ 5 10 15 N B NN 4 %" NN RN G 5 " 1 n
OUTPUT SINK CURRENT fmal OUTPUT SOURCE CURRENT (mA) il POSITIVE SUPPLY VOLTS (V)
TUH/5646-2
Negative Common-Mode
Input Yoitage Limit Open Loop Voitage Gain Output Voltage Swing
% ™ prRsE——— n
! AL Ve = 1§V mmuses
" g L —F s 1: - ;rr. l
g2 z T Tae -4 T s A
- S 5§ - B ,
| L Ta=25°C s M 20
g o Ta=125°C S E |
= AT : e s )
Eg, Bl PO T OTy L 21 O /
s 9 (el Ta=125C £ u 7
== ‘g‘ E ' |-/
13
[ 1% A
-5 -10 -15 -2 s 0 18 n ' 14 0
NEGATIVE SUPPLY VOLTS (V) SUPPLY VOLTAGE (V) OUTPUT LOAD Ry (k)
TUH/5646-3
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Detailed Schematic

sd

A" L
j} \(, y
A7

L‘t" 3 .':.".

*C = 3 pF in LF157 series.

Connection Diagrams (rop views) "

Metal Can Package (H)

Order Number
LF155AH, LF156AH, LF157AH,
LF155H, LF156H, LF157H,

LF255H, LF256H, LF257H, .
LF355AH, LF356AH, LF357AH,
LF355BH, LF3§58H, LF357H,

LF355H, LF356H or LF357H
See NS Package Number H08C

f -
J,l.
e
Duakin-Line Package (J)
" i3
BALANCE
INPUT
INPUT
.
NC
TUH/S846-30
Order Number

LF155J, LF158J, LF157J,
LF355J, LF356J; LF357J,
LF3558J, LF356BJ or LF3578J
See NS Package Number J14A

Order Number
LF355M, LF356M, LF357M,
LF356BM, LF355BN, LF356BN,
LF357BN; LF355M,/LF356N or
LF357N

See NS Package Number
MOSA or NOSE
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Application Hints
The LF155/6/7 series are op amps with JFET input de- polarity or that the unit is not inadvertently installed back-
vices. These JFETSs have large reverse breakdown voltages wards in a socket as an unlimited current surge through the
from gate to source and drain eliminating the need for resulting forward diode within the IC could cause fusing of
clamps across the inputs. Therefore large differential input the internal conductors and result in a destroyed unit.
voltages can easily be accomodated without a large in- Because these amplifiers are JFET rather than MOSFET
crease in input current. The maximum differential input volt- input op amps they do not require special handling.

age is independent of the supply voltages. However, neither

of the input voit hould be aliowed 16 éx ! the _i All of the bias currents in these amplifiers are set by FET
when

current sources. The drain currents for the amplifiers are
i g / / therefore essentially independent of supply voltage.

Ex ing the negative to (i oRoitse Wt/ 4 most amplifiers, care should be taken with lead

: Y § ’ cement and supply decoupling in or-
will force the output to a high state, potentially causing a ﬂs?componault_::tlya Y0 Sartiple, Tesidiins 3 mg‘;"oz:_
reversal of phase to the output. Exceeding the negative o t ¢

: 5 . o put 1o an input should be placed with the body close to the
mmhﬁ‘;‘ntat:n lzom.'wml‘ ’H:t;t‘npldr inpuﬂi'%:ize “pickup” and maximize the frequency of
°.ubu'rai§ng the i back with LA - - the quqkpole by minimizing the capacitance from the

in the input stage and thus lifier | P %
poos: - gt )J‘: A feedback pole is created when the feedback around any
5 = g ; amplifier is resistive. The parallel resistance and capaci-
o ondy St bhdd tance from the input of the device (usually the inverting in-
e o the limit, the mpliier, will be - put)toacgromdsetmeftequencyotthepole.lnmany
forced to a high state.
These amplifiers will operate

tive supply as this will cause large currents to flow

instances the frequency of this pole is much greater than
the expected 3 dB frequency of the closed loop gain and
consequently there is negligible effect on stability margin.

voltage equal to the positiv LOMMON=L o However, if the feedback pole is less than approximately six
mode voltage can exceed the gtipply by approxi . times the expected 3 dB frequency a lead capacitor should
mately 100 mV independent of sup 2gé and OVEr the . pe placed from the output to the input of the op amp. The

e Fall—gy (value of the added capacitor should be such that the RC

therefore be used as a '979‘_9 onan input as, 1orexam- L 2 o co t of this capacitor and the resistance it parallels
ple, in a supply current monitor and/or fig " o j is greater than or equal to the original feedback pole time
Precautions should be taken to ensure that the.power sup- & constant.
ply for the integrated circuit never b me,sﬁeversed in 'T‘—‘—f
: et e
’, =ty
Typical Circuit Connectiocns Y O =
3 £
Vos Adjustment = _ - —Driving Capacttive toads 4 j LF157. A Large Power BW Amplifier
I - - ~ -
Y -

= | i

4

i SN TN

© Vos iguiusigy Rt gt gy 1 121908 ; TUH/5646-15
ometeg : & *LF155/6 R =5k ] | For distéction < 1% and a 20 Vp-p Vour swing,
* The potertiometer, wipet is con- LF157 | a=1.28k o1 1 L power bandwidth.is: 500 kiHz.

nected to '+

* For i with Oue to a unique output stage design, these am-

ture coefficient of 100 ppm/*C or plifiers have the ability to drive large capacitive

less the additional drift with adjust loads and still maintain stability. Cguax) = 0.01

is = 0.5 uV/"C/mV of adjustment F.

* Typical overall drift: 5 uV/°C £(0.5 AL R

BV C/mV of adi.)

Settling time (ty) = 5 us

3-32
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Typical Applications

Vo

2, 01%
e, 0%

vV

Settling Time Test Circuit

g, =
Vour
1. -“[ o Settiing time is tested with
<

as unity gain inverter and LF157 connected for

Ay = -5

the LF155/6 connected

* FET used to isolate the probe capacitance

* Output = 10V step
<+ ® Ay'="=5for LF157

g
‘

Large Signalinverter Output, Voyt (from Settling Time Circuit)

Low Drift Adjustable Voltage Reference

* AVoyt/ATi= #0.002%7°C

TL/H/5646-16

TU/H/5646-20

* Al res: and i should be wi nd
® Pi: drift adjust
* P2: Voyr adjust
* Use LF155 for.
® Low g
=0 Your=aev = Low diift
‘tn ® Low supply current
‘1 1o
S
b3
n
18

3-33

€.S€/VLSE/LSEATN/LSTAN/VLSH/LS1LAT1/895€/VISEAT/9GE4T1/9524T1/ VIS /9GS 1 4T1/8SSE/VSSE/SSE4T/55241/VSGL/SS14T
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LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B

Typical Applications (continued)

Fast Logarithmic Converter
i

b

—

ades), [Vo| = 1V/decade
Transient response: 3 us for k= 1 decade

Ry: Tel Labs type Q81 + 0.3%/°C

* Vo=5R1/R2 (V/mA of Ig)

* R1, R2, R3: 0.1% resistors

* Usa LF155 for

© = Common-mode range 1o supply range
-Lowla

= Low Vos

= Low Supply Current

ARIANN3

+9.920
+0.040
—0.040
—9.920

»F m X
-
€3 oF &F o
D 5 T
s =
B1 B2 B3 B4 B5 B6 B7 B8 Comments
¥ 51 1 1 1 1 1 1 | Positive Full-Scale
3200 0000 50 0510 (+) Zero-Scale
(¢ e B IR R e i 1L (—) Zero-Scale
0 0 0 0 O O O O |NegatveFull-Scale

C1,C2,R2, R3: added dynagnic compensation
Vos adjust the LF156 to minimize quiescent eror

I3

Dynamic range: 100 pA < § < 1 mA (5 dec-
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Typical Applications (continued)
Wide BW Low Noise, Low Drift Ampiifier

Isolating Large Capacitive Loads

L
AA,

Vour

A
YW

. %
omaw-'w--s’v-zww ' A "
2 « When driving large C_, the Vour slew rate determined by Cy and
OPMWWCI-QpFleﬁss ma:nmwm i louTeuaxy
additional layout capacitance m |
i desiable high t ) interaciy ed A\:r -%‘-’-%Wp-omwpswqmm

that R2C2= R1C1.

* louTMaxy = 150 mA (will drive R > 10002) :
* AVoyr _ 0.15 —
AT 10-2 3 Y/ s (with Cy_shown)

A
* No additional phase shift added by the curent amplifier =~ =~

|

Low Drift Peak Detector .

‘j'mmmwn,vm-ommmw«ozm
by feedback path through Ry.

i
-I-l.!l
E-

Yo

AAA

TU/H/5648-24

V¢ (R8+R7)
(8VpyR8R1)C
R1, R4 matched. Linearity 0.1% over 2 decades.

= 0<Ve<30V, 10 Hz<1< 10 kHz

"rwdmnwwwiss.wws)mww
—otCp: .
,wmmvwrw)nv..— ‘D3 10 improve speed and to limit
e Wiipstias of D2.
* Maximum input should be << Y%wRCpa where Cpz is the
shunt capacitance of
=
5 —
| _L,.'
Non-Inverting Unity Gain Operation for LF157
T
L ‘-
R1Cz—(2’)(sm
R2 + Rg
e 5
Avoo) = 1 7
f_348 = 5MHz
Inverting Unity Gain for LF157
"
1
R1C2—(21)(5MHZ)
AT =02
4
Avipg = -1
= f_308 = 5MHz

TUH/5646-25

335

8LS€/VLSE/L6€471/25241/VLSL/LS141/895€/V9SE4T1/95€471/952471/V9G1 /954 471/8SS€E/VSSE/SSE4T1/9524T1/VSSH/9G14T
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W =
™
b c =
| ] 2 &
§ -
£ e S
.m.u ~ . WG_N
T = &
.m. * f,ﬂ m
g = &
2 " C
. =
8 C o
[

81SE€/VLSE/LSE4T/ L5241/ VLS)/ LSV 41/G9SE/V9SE41/95€41/95247/ V961/95147/855€/VSSE/S6€41/55241/VSS1 /55141

!




Typical Applications (continued)

Fast Sample and Hold

q mmmmumwm
© R1, C¢: additional compensation
* Use LF158 for
® Fast settiing time
® Low Vos

MWM

/s

TU/H/5648-27

L a1

GLS€/VLSE/LSEAN/LSTAT/VLSL/LS14T1/895€/V9S€4T1/95€471/952471/V 951 /954 471/8SSE/VSSE/SSE4T1/55241/VSSH/SS AT

89



LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B

90

Typical Applications (continued)

Q increases to 40

* fgp=100 kHz

Your _ 105
Vin

* Clean layout recommended
* Response to a 1 Vp-p tone burst

300 ps

ﬂum‘nﬂmwmm
’QW'\MﬂiﬂJ UAIINYIAY
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MANUIN A,

5197595 UWAD

Signal

ACQ /\dlcatlng the analyzer is in the PHA or
- ADO through

ADC IN ‘ : ‘

AOF 7 ] dicates address scaler use in display and

AOS

CFS e FL _;' ale. True \ calibrating plotter full-scale

CHO i t% least significant address where

w data, Occurs when memory has

DT Dead Tim yusyCondition of ADC. Used to gate
m time base clock for dead time u' rection.
Dead Time Meter. lttpgrated DT sugnal for driving front panel

— ﬂumw

Full memory witch condmon selectmg full memory for analysis

9 aaa RS2 U2 B8 Bl o

Live Time Memory cycle. Flag denoting that ADC STORE
command is for time as opposed to input data.

One seconds output of time base which sets LTM

Multichannel Scaling. True during this analysis mode.

Memory Modified. Gate signal during MCS which allows counting
during the dwell period and inhibits counting when the address
is being changed.

Pulse Height Analysis. True when this mode is active.
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SCA Single Channel Analyzer output pulse. Delivers a.1 pSec positive

TTL logic pulse (3.5 V) for any event occuring within the LLD

and ULD window. The SCA output is triggered when the peak of

the analog input pulse is detected. The SCA output is gated off

- when the ADC is busy, so that only analyzed events will

generate an SCA output pulse. The SCA output is bracketed by

the LLD and ' , in either PHA or MCS mode.

STORE 4 ating a valid event requires storage in

— ﬂ‘IJEI’J‘VIEWIﬁWEI'm‘i
amaqmmum'mmaﬂ
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