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Am25L02/25L03/25L04

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

Distinctive Characteristics

# Contains all the storage and controf for successive
approximation A-to-D converters,

& Cant be operated in START-STOP or continuous
conversion mode.

& 100% reliability assurance testing in compliance with

MIL-STD-883.

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

counters,

FUNCTIONAL DESCRIFTION

The AmZEL0Z, Am25L03 and AmRSLO4 are S-hit and 124t TTL
Successive Approximation Registers, The registers ¢contain all the digityl
control and starage necessary for successive spproximation anslog-to-
digital conversion, They & alse be osed ln digital systeny as the
eontrol and storage element in recursive digital routines.

Tha regrsters consist of & set of master [stches that act as the control
eloments in 2he deviee gnd change stdte when the pur closk s LOW,
and a set of siave latches that hald the register data and changs on the
input clock LOW-te-HIGH transition. Externzlly the device scts &8 o
special purpose serigl-tosparallel converter that accepts datz at the D
impus of the register and sends the data to the appropriate slave latch
10 appear at the register output and the DO output on the AmISLOZ
and ArmZSLO4 when the clock goes from LOWs-touHIGH. There are no
restrictions o0 the data isput: it can change stete at any time except
during the set-up time just prier 1o the clock tramsition, AT the tame
time that date enters the register bit the next less significent bit is st
to 3 LOW ready for the next iteration,

The regizter it reset by holding the T (Start) signal LOW during the
clock LOWsto-HIGH transition, The register synchronously resets 1o
e stare 09{11) LOW, {Note 2} and all the rémaining régister outputs
MIGH, 'l'he;_ﬁ (Conversion Complate) signal 15 aleo sat HIGH at this
time. The 5 signal should not be brought back HIGH uatil after the
clock LOW-to-HIGH iransition in order to guaraniées correct resetting,

After the clock bas gone HIGH rezetting the register, the g signal iz
removed, On the next clock LOW-e-HIGH transition the daza on the
D input is 8% into the Q7(11) register bit and the Qg{10) register it is
et to 3 LOW ready for the next aloak cycle. On the next clock LOW-
to-HIGH tramsition data enters the Ogl10) register bit and Qg(S) is set
1o & LOW, ‘This operation is repeated for each register bit in turn until
the register has been filled, When the data goes into Qp, the CC signal

- gees LOW, and the register is inhibited from further change until reset

by a Start signal,

In order io allow complementary gconwgrsion the complémentary
outpui of the most significant reaister bit i made avaeilable. An active
LOW emabde input, E, on the Am25L03 and AmZEL04 allows devices
to be connected together 10 form a longer register by connagling the
cleck, O, and_§ inputs together and connecting the &c output of ane
device to the E input of the nexr less significant device, When the Stert
signal resets the register, the B sianal goes HIGH, forcing the Q7(11) bit
HIGH and inhibiting the deviee from accepting data until the preving
devies is fuli and its CC goes LOW. [ gniy one device 5 gsed the E
inpuet should be held at a LOW logic level (Q._round). For continuous
canversion the OO output iz connected to the & input eo that the deviee
automatically restarts a1 the end of 8 conversion. |t all the bits are
not requived, the register may be truneeted and conversioh Time saved
by using a register ouTput going LOW rather than the CC signal 10
indicate the end of gomversion,
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Notes: 1. Ceil logic te repeated for register stages, O 10 Q AmRSLOZ/3, Qg to O Am2EL04,
Z, Mumbers in parentheses are for Am25L04, LIC-2d
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Above which the usetul fife may be impaired)

:F storage Temperature

—65°C to +150°C

Ternperature {Ambient) Under Bias

-55°C ta +125°C

.‘_;Tﬁpw Voltage te Ground Fotentiai (Pin 18 ta Pin 8) Continugus

D5V +7V
i be Voltage Applied to Outputs for High Output State =0.5V o +Vep max.
‘8 with I oC Input Veltage —0.5V to +6.5V
i Outaut Current, Inte Cutputs 20mA
ff Jpuinn
or ring if DG Input Current —30mA 10 +5.0mA
gaal is
on the
ow, ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otheruiss Noted)
Humer LY sl gexe Am2ELOFXC Arm25LA4XE Ta=0 G ra+78¢ Voo 5.0V £5%
n '-""t': i} AmZSLOZXM AMmZELO3 XM Am25LYAXM Ta™—55'Cre+128°C Veag ™ 5.0V t10%
= signal ) .
ileeset v} parameters Description Test Conditions Min, Typ.inowe 13 Max_ Units
K%
Voo =MIN, gy = «~04ma
wntary [y Y Qutput HIGH Vol 24 i8 Vol
1 aeTive ’ F oH HE g ViN = VY or Vi ‘
dirviges ;
. [ Voo = MIN, In = 4,92mA
ing the VoL Gurput LOW Volage CC.. ot =4.92m, 0.15 0.3 Voits
of one | h {Note 2) VIN = Vipg o Vi
e Srart 3 . N
. Guaranteed input logical HIGH
11) kit Viy faput HIGH Level . 2.0 Volts
mious |} voltzge for all inpurs
| the E ! . .
) o Guaranteed input logicel LOW
inuous ] V“_ Ieput LOW Level voltage for 3il inputy 07 Volts
davics ! _
ity gre 3 _ - CP.D.S8 —{.25 =0.4
: saved 3 L tnput LOW Current Voo = MAX., Vi = 0.3V £ s o mA
mal o [EF .
CR, o g
M lopurt HIGH Current Voo = MAX., Vi = 2.4V — = 20 2 A
; - E. S 4.0 40
* tnput HIGH Current Ve = MAX,, Vi = 5.5V 1.0 mA
i i lgc Quiput Short Circuit Current Voo = MAX, VouT =0.av ) 40 15 a5 A
f F %M 25 33
b Am25L0Z7 o
i xc 25 35
b XM v 31
H 1 P Supply C Yoo = MAX, | Am25L03 A
co ower Supply Cuyrrant (w70 X, 2, XC 7 a3 m,
! XM E%) 42
1 Am2al 04 A
. xC 20 45
‘ Notes: 1, Typisal lmirs gre av Ve = 5.0V, 25°C smbient and maximum loading.
;2 2. Vo (MAX] = 0.3V with total deviee fanout of less than 99 Low Power TTL Unjt Loads (36maA), otherwisa, VoL {(MAX) = 035V,
Liggas |
{1 Switching Characteristics (TA=25°C, Ve =5.0V, ¢ = 150F)
P - "
" Parameters Deseription Min, Typ. Max. Units
;é- Turn OFf Delay CP 10 Qutput HIGH (except Q1, Syq} 20 75 110 ng
i Turn O Delay CPF 10 Qpq or 011 HIGH 30 100 140 ng
t Tur On Delay CP 1o Outpur LOW 20 75 100 ns
¢ Satup Time Data Input —15 B 20 ne
i Set-up Time Start Input [} 20 25 ng
Turr O Dalay E to G7[17) HIGH (Am25L03/ AmZ5L04) S0 75 ng
Turn On Delay € te Q7 (11] LOW Cp=H.5=L 80 75 n
Mimimum LOW Clack Pulze Width 100 150 ns
Minimum HIGH Glock Pulse Widin 70 100 ns
Maximum Clack Frequency 3.5 5.0 MH= _‘
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Am2ZBLO2/2 TRUTH TABLE

LUSER NOTES FOR A/D CONVERSION

1. The register can be used with either current switches
that require 3 low voltage level 1o turn the switch on,

Time  Inputs Outputs or current switches that require a high voltage level to
. —_— , turn the current switch on.  [f current switches are uged
tn 5% Bp 0 Q5 05 Gy Qp 0y Oy Qy CC which turn on with a low logic level the resulting digital
output, from the register Is active LOW. That is, a logic
o X Lk oX X X X X X x x x “1"is represented a5 a low voltage level, If current swit-
1 B HL X L H H H H H H #2 H ches are used that turn on with a high logic level then
= Dg HL Dy Dy L H H H H H H H the digital output is active HIGH: 2 lagic *1™ig repre=
3 Dy HL DgDy bg L H H H H H H sented as 2 high voltage level.
4 DgHL DgD;DgDs L H H H H H 2. For a maximum digital error of +%LSE the comparator
[ Dy ML Dg0;DgBDs Dyt H H H H rusg be; biised. If current S«witch:s that require; low
ltage level 1o Turn on are used, the comparator should
8 O, HL Dy Dy D D H H H volta . : " .
7 D:’ " D3 7 Dg Dg Dy By L be bizsed +%{5B and if the current switches require a
1ML By Py Dg DDy 030y L HOH high logic level o turn on then the comparator must be
8 Bo HL Dy Dy Dg Dy Dy Dy Dy Dy L H biased —141.88,
9 X H1L Dy Dy Dg Dg Dy D3 Dy Dy Dy L 3. The register, by suitable selection of resistor ladder met-
I X XL X Dy Dg Dy D, Dy Dz Dy Oy L work, can be used to perform either binary or BCD
canversion.
X X H X H NC NC NS NG NC NG NG NE

H = RiGH Voltage Lavel
L= LOW Voltage el
X = Dan't Care

NC = No Change

Note: Truth Tabie far Am25L04 i5 extended to include

12 outputs,

4. The register can be used to perform 2 complement
conversion by offserting the compararor % full range
4+ LSE  and using the complement of the MSE
Q5 (11} as the sign bit,

5. If the register is truncated and operated in the esmtin-
uout eonversion mede 3 lock-up condition riay accur on
power-on. This situation ean he overcome by making
the START input the OR funetion of CC and the appro-
priate register output.

W

ITCHING TIME WAVEFORMS

KEY TO TIMING DIAGRAM
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Thiz shows how the Am2ZSLOZ/3/4 wegisters are used with 8 Digital-to-Analeg convertar and 3 comparatar to farm very high-spead
CONTInLoUS conversion Amalog-to-Qigital converter, Conversion time is Bmited mainly by the spead of the DA corverter and corgarator
with typical conversion rates of 200,000 eonversions per tseond. The comparator <an be the Aml 11 precision copurator, or Am] 06
high-speed comparatar,
Metailization and Pad Layout
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DiE SIZE 0.087" X 0.105% HE JIZE 0.087* X, 0.105" DIE SIZEQOE87 X 01385
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LOGIC DIAGRAMS

DO 428z, ZhLEN
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Notes: 1. Cell logic is repeated for register stages. Qg to Q1 Am25L02/3, Qg to Q1 Am25L04,
2. Numbers in parentheses arg for Am25L04.

LOGIC SYMBOLS
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@it AMIBLOHINL OO ' feLen1=—=gye i ...m . i
Pu— T BaR cclo—s 13 o] e 128 san celo—2
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LIC-235 LIC-236
Ve = Pin 24
Vee = Pin 16 : GND = Pin 12
GND = Pin B NC = Pins 10, 15 22

CONNECTION DIAGRAMS
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SWITCHING TIME WAVEFORMS
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Am25L02/3/4 APPLICATION
Continuous Conversion Analog-to-Digital Converter
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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.

AMALOS 1NPYT -

th a Digital-to-Analog converter and a comparator to form a ves
Conversion time is limited mainly by the speed of the D/A converter ang
ns per second. The comparator can be the Am 111 precision comparate

Am25102

Metallization and Pad Layout
Am25L03 Am25L04




)

]

12 8T O/A CONVERTER

9-9

COMPARATOR

/

PAGE

ANALOG INpYUT

LIC-242
how the Am25L02/3/4 registers ars use <to-Analog converter and a comparator to
conversion Analog-to-Digita! converter,

s limited mainly by the speed of the D/A co
conversion rates of 300,000 conversions per second. The comparator can be
omparatos.

d with a Digital form a very high-speed
Convarsion time nverter and comparator

the Am111 precision comparator, or Ami06

Metallization and Pad Layout
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DIE SIZE 0.087" X 0,105" DIE SIZE 0.087 X 0.105"

DIE SIZE 0.087" X 0.135"
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