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Low-Power, Eight-Bit/Twelve-Bit Successive Approximation Registers

____
Temper;

Distinctive Characteristics

@ Contains all the storage znd control for successive
approxirmation A-to-D converters,

® Can be operated in START-STOP or continuous
conversion mode.

& 100% reliability assurance testing in compliance with

MIL-3TD-883.

® Can be used as serial-to-parallel converter or ring

counters,

FUNCTIONAL DESCRIFTION

The AmZEL0Z, AmZSLO3 and Am25L04 are S-bit and 12-bit TTL
Successive Approximation Régisters, The registers contain all the digisal
control and storage neceszary for successive spproximation anslog-to-
digital conversign, They ¢ also be osed in digital systems at the
eontrol and storage element in recursive digital routines.

Tha regrsters consist of & set of master [stches that act as the gontrel
elements in 2he deviee gad change state when the tapur cloek s LOW,
and & zet of siave latches that hald the registér data and changk on the
input sleck LOW-re-HIGH transitian. Externzily the device scts &z &
special purpose serial-tosparallel converter that accepts date at the D
inpus of the register and sends the data to the appropriate slave latch
10 appear at the register duthut and the DO suTput on the AmSLa2
g Am25L04 when the clock goes from LOWstouHIGH. There are no
restrictionsy oo the data input: it can change stete at any Time except
during the set-up time just prior 1o the clock transizion, A1 the spme
tirne that date enters the register bit the next less significent bit is set
to a LOW ready for the next iteration,

The register it reset by holding the 5 (Start) signal LOW during the
clock LOWsto-HIGH transition, The register synchronously resets 1o
e stzre O9{11) LOW, {Note 2} and all the remaining régistér outputs
HIGH, The GG (Conversion Complate) signal is also set HIGH at this
time. The § signal should not be brought back HIGH until after the
clock LOW-o-HIGH trensition in order to guaraniés correct resetting,

After the clock bas gone WIGH rezetting the register, the g signal iz
removed, On the next clock LOW-te-HIGH transition the dats on the
D input is 8% into the O7(11) register bit and the Qg{10) register bit is
set to 3 LOW ready for the next clock cycle. On the next clock LOW-
to-HIGH tramsition data enters the Og(10) register bit and Qg(9) is set
to 2 LOW, This operation i3 repeated for each register bit in turn until
the register has beeo filled, When the data goes into Qp. the CC signal

. goes LOW, and the register is inhibized from further change until reset

by a Start signal,

In order i allow eomplementary conwgrsion the complémentary
outpui of the most significant register Bit 12 made available. An active
LOW ecable input, E, on the AM25L03 and Am2zSBLO04 allows gevices
to be connected toaether 10 form a longer register by conngcting the
elock, O, amd E inputs together and connecting the €T output of one
devige 1o the E input of the next less significant device, When the Start
signal rezets the register, the B sional gees HIGH, forcing the Qp{i1) bit
HIGH and inhibiting the deviee from accepting data wntil th previouws
devien it full amd itz CC goes LOW. If only one deviee is gsed the E
input should be held at a LOW logic level (Q._round}. For continuous
canversion the CC output iz connected 1o the S input so that the device
automatically restarts #1 the end of & conversion. |f all the bits are
not requived, the register may be trunested and conversion Time saved
by using a register output going LOW rather than the CC signal 10
indicate the end of conversion,
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Notes: 1. Ceil logic 8 repeated for register stages. Oz 1o Q AmRSLOZ/3, Qg to Oy Am2EL04,
2, Mumbers in parentheses are for Am2EL04, L2t
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§ MAXIMUM RATINGS {Aoove which the usetul iife may be impaired)
siorage Temperature —65°C 1o +150°C
| Temperature (Ambient) Under Bias ~55°C ta +125° (¢
supply Voltage te Ground Potentiai (Pin 16 ta Pin 8) Continuous 05V ta+7V
iR DC Voliage Applied to Outputs for High Output State =0.5V to +Vee max.
voe with o D€ Input Voltage ‘ —0.5V to +5.5V
*xr a;tput Current, Into Cutputs 30mA
or ring iJf BC Input Current —30mA 1o +3,0mA
grial ¥z .
on the
i bit B
‘low [} ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted]
Ry | asioexc AmM2ELOFHC Am25LEaXE Tp-0°C o 78 Ve 5,0V £6%
o f-”""‘: i} AmzoLOZMM AMISLOTHM AMZELQAXM Ta=-55Cre+i28°C Voo = 5.0V £10%
2 gignal 5
ifeezet - |vR Parameters Description Test Conditions Min, Typ.{Note 13 Max_ Unite
i Y
X%
P Voe =MIN, gy = ~04ma
wntary i} | Quiput HIGH Vol € 2.4 3.6 Vel
Vaetve ) {_ OH e o Vin = VY or Vi ‘ @
dviges | -
ing the Voi Ourput LOW Voltage Voo = MIN, Iog = 4.92mA oS 0.3 Vol
ofane | c {Note 2) VIN = Vg or V) : '
e Srart i . .
. Guaranteed input logical HIGH
1
) ;v zc.b'u: § Viy feoput HIGH Level voltage for all inputs 2.0 Volts
ithe E v - -
) o Guargnteed input logical LOW
";:\::: 1 ViL, frput LOW Level voltage for ail inputs 07 Valts
tg are f§ _ CP.DE —0.25 -0.4
: salvsci il e Input LOW Current Vee = MAX, vy = 0.3v = YRR "y ma
mnal 1o il
CR, o i
N lnput HIGH Current Vep=MAX, Vg = 24V L - 20 20 A
§ 517} E, 5 40 a0
f tnptt HIGH Currgnt Vog=MAX, V) =55V 1.0 A
;j i lsc Quipur Short Cirguit Current Veo = MAX., VouT =0.0v ) 40 is 1 A
f F XM pi 33
H Am25L02 A,
5 xC 25 35
i . X e 31
1 I Powver Supply Currant Yoo = MAX. | Am25L03 A,
: oo ower Supply Curn eC Xe 77 a3 m
! XM 30 42
1 Arm2SL0q TEA
i xc 20 45

Noteg: 1, Typical limirs gee ar Vor = 3.0V, 25°C ambient and maxicmum loading.
I VOLIMAX) = 0.3V with tetal deviee fanout of lese than 50 Low Power TTL Unit Loads (3BmaA}, otherwise, Vo) (MAX) = .35V,

TNy

Switching Characteristics (T4 = 25°C, Voe = 5.0V, G = 15pF)
A L

e

Parameters Bescription Min, Typ. Max. Units

N Turs OFF Delay CP 1o Qutpur HIGH (exsept Q1. By1} 20 75 110 ng

toel+ Turn O Delay CP 19 Qqq or Q14 HIGH 30 100 140 ng

Tura On Defay CP 1o Quipur LOW 20 7% 100 ng

Sat-up Time Data Input —15 B.O 20 nx

Ser-up Time Start Input 0 20 25 s

todw(E} Turn O Delay E to Q7(11) HIGH (Am25L03/ AmT5L04) S0 75 ng

hm_tE) Turn On Delay € te Q7 (117 LOW Cp=H. 5=l 2] 75 ne

tewy (CPY Minimum LOW Clock Pulse Width 100 150 s

tawH (CP) Minimum HIGH Glock Pulse Widih 70 1060 ne
frnax. Maximum Clock Frequency 3.5 5.0 Miz _‘
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The register can be used with either current switches
that require 2 low voltage level 1o twrn the switch an,
or current gwitches that require a high voltage level to
turn the current switch on.  If current switches are used
which turn on with a low logic level the resulting digital
output from the register is active LOW. Thatis, a fogic
“1"is represenred as 3 low voltage level. M current swit-
ches are used that turn on with a high [ogic level them
the digital output is active HIGH: 2 logic *1™is repre-

For a maxirmum digital error of £%LSB the comparator
rwst be biased. If current switches that require a low
voltage level to turn on are used, the comparator should
be biased +%{GB and if the current switches require a
high logic level 10 turn on then the comparator must be

The register, by suitable selection of resistor ladder met-
work, san be used to perform either binary or BCD

The register can be used to perform 2's complemént
conversion by offserting the compararer % full range
and uwsing the complement of the MSE

if the regieter s truncated and operated in the contin-
uous eonversion moede 3 lock-up condition may accur on
power-on. This situation ean be overcame by making
the START input the OR function of GC and the appro-
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Am25L02/2 TRUTH TAELE USER NOTES FOR A/D CONVERSION
1.

Time lnputs Onrtputs

1 5 E Do Oy Qg Q5 G5 03 Oy @ O, T

[¥] X L L x X X X ¥ ¥ ¥ ®w x

1 Dr HL X L H MW H H H H H H

z Dg HL Oy Dy L H H H H H H H

3 Dg HL Dg D e L H H H H H H sented as 2 high voltage level.
4 DgHEL DgD;DgDg L H H H H H z

5 Dy M L Og B Dg Dy Dy L H H H H

B Dy HL D3 D;DgDgDybyt W H K

7 By ML Dy Dy Dg DDy 030, L HOH

8 DBy ML Dy Dy Bg Dg Dy Dy Dy D, L H biased —%1.SB.

8 X HL Dy Dy Dg Og Dy Dy Dy Dy By L 3

10 X x L x D7 DS D5 D4 Dg DZ D'l Do L

ion.
X X H X H NG NC NC NC NC NG NC NC sonvers
4.
H = HIGH Voltage Lavel +i LSB
L = LOW Voltage Level Q- (F1} as the sign bit,
X = Dan't Care 3
NC = N& Change -
Nore: Truth Tabie for Am25L04 is extanded to include
12 ourputs, s N
priate register QUIpUL.

AT LEAST
=4

SWITCHING TIME WAVEFORMS
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" Continucus Conversion Analog-to-Digital Converter
Gve & B
[ AmviSLiG ] SEMIAL 34T 8 AUT
L0 TREIT AR COMVERSION
——] TR T trr— e
Oragly Uy + & = By 050,y CAMPLETE
FARALLSL
-{ oaYa
oUT
COMPARLTEOR
1% BrY &rA QONVYERTER /, +
AHALDE INMUT ——————— =
Lg-242
This shows how the AMIZSLOZ/E/ registers are used with 5 Digital-to-Analeg convertar and a comparater to farm @ very highspead
continuous eanversion Analog-to-Digital comvarter, Conversion time is limized mainly by the spead of the DFA corverter and eoparator
with typieal conversion rates of 200,000 canversions per seeond. The comparator can be the Am11 precision cariparatar, or Aml06
. high-speed compararer,
5 Metailization and Pad Layoxrt
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DME SIZE Q0877 X 0,105 HE S1ZE 0.087* X 0.105" DIE SIZE 0087 X 0,135
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LOGIC DIAGRAMS
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Notes: 1. Cell logic is repeated for register stages. Qg to Q7 Am25L02/3, Qg to Q1 Am25L04.
2. Numbers in parentheses arg for Am25L04,

LOGIC SYMBOLS
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LIC-235

Vee = Pin 16
GND = Pin B

CONNECTION DIAGRAMS
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SWITCHING TIME WAVEFORMS

AT LEAST AT LEAST
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KEY TO TIMING DIAGRAM
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Am25L02/3/4 APPLICATION
Continuous Conversion Analog-to-Digital Converter

Gl o 3
A E Am25L0d ity SERIAL GATAQUT
CLOCK o 12.81T SAR cc CONVERSION
011 Q100 + = « » Qq Qg Oy Qy COMPLETE

T

PARALLEL
— DATA
ouT

4 * 4 9

l/ COMPARATOR
12 81T D/A CONVERTER \\ +

ANALOS INPUT -

This shows how the Am25L02/3/4 registers are used wi
continuous conversion Analog-to-Digital converter,

with typical conversion rates of 300,000 conversio
high-speed comparator.

th a Digital-to-Analog converter and a comparator to form a ve
Caonversion time is limited mainly by the speed of the D/A converter an
ns per second. The comparator can be the Am111 precision comparat

Metatlization and Pad Layout
Am25L02 Am25L03 Am25L04
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COMPARATOR

/

PAGE

ANALOG INpYT

LIC-242
how the Am25L02/3/4 registers are used with Digital-to-Anaiog converter and a comparator to form a very high-speed
conversion Analog-to-Digital convertar. Convarsion time |

s limited mainly by the speed of the D/A converter and cemparator
conversion rates of 300,000 conversions per second. The Cemparator can be the Am111 precision comparator, or Am1i06
omparator,

Metallization and Pad Layout

Am25L02 Am25L03

Am25L04
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