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P. Schéma structurel de FP8 et FS2, FS6 et FS9 partiel : BITE + ident Morse
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BITE I/0 Processor A4 sheet 4, Fig152C, stucturel FP 8 et FP7 partiel et FP9 partiel
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Q. Schéma structurel du premier étage du récepteur « localizer » FS§5-1, FS5-2 et « Self Test » FP10
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i-contre, exemples d’oscillogrammes relevés aux points TP9 et TP10,
en mode Self TEST.

Les signaux & S0 Hz et 150 Hz sont mélangés avec des amplitudes
différentes de fagon & émuler une position de l'aéronef par rapport a la
trajectoire de consigne, soit ;

* DownRight : en Bas et & Droite de la trajectoire de consigne.

* UpLeft : en Haut et a Gauche.

S'=9 DownRight Self TEST Self TEST
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Fin du Dossier Technique : Récepteur ILS.
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Systeme d'aide a l'atterrissage

Quelques composants du Récepteur I.L.S.

Dossier documentation Constructeur. 1"

Ce dossier comporte 32 pages.

v 4018 pages DC2 -DC3
v 4013 pages DC4 -DCS5
v 4052 MUX pages DC6 -DC8
v AD7821 CAN pages DC9 -DC15
v' HEF4046 PLL pages DC16 -DC23
v’ PD77C25 DSP page DC24
v Hi-8382 DRIVER ARINC pages DC25 -D(C31
v 80c188XL uP page DC32
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‘ SGS-THOMSON
Y icrosLEeTRONICS HCC/HCF4018B

PRESETTABLE DIVIDE-BY-N COUNTER

« MEDIUM SPEED OPERATION - 10MHz (typ.)

AT Vop —Vss = 10V
» FULLY STATIC OPERATION
s QUIESCENT CURRENT SPECIFIED TO 20V
FORHCC DEVICE
EY F

» STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

» INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

a 100% TESTED FOR QUIESCENT CURRENT
» 5V, 10V, AND 15V PARAMETRIC RATINGS
= MEETS ALL REQUIREMENTS OF JEDECTEN-
M1 C

TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B" .
SERIES CMOS DEVICES” (Micro Package)
ORDER CODES :
HCC4018BF HCF40188M1
HCF4018BEY HCF4018BC1

(Plastic Package) (Cerami: Frit Seal Package)

1
(Piastic Chip Carrier)

DESCRIPTION

The HCCA4018B (extendad temperature range) and PIN CONNECTIONS
HCF4018B (intemediate temperature range) are
monaiithic integrated circuit, availate in 16-lead
dual In-fine piastic or ceramic package and plastic
micropackage.

The HCCHCFA4018B types consist of 5 Johnson-
Counter stages, buffered Q outpuls from each
stage, and counter preset control gating CLOCK,

RESET, DATA, PRESET ENABLE, and 5indiidual oara—y 1 —'o

JAM inputs are provided. Divide by 10, 8,6, 4,0r2 A3 16 |—reser
counter confiqurations can be implermaented by feed ] -

ing the Q5, Q4, Q3, Q2, Q1 signals, respectively, penki b "

back 1o the DATA input a—s np—®
Divide-by-9, 7, 5, or 3 counter configurations can be f—s ol I
implemented by the use of a HCC/HCF4011B gate a—s w|—8
package to propetly gate the feadback connection 13— 0 — Preser pase
to the DATA input. Divide-by-functions greater than ]

10 can be achieved by use of multiple HCC/HCF v i
4018B units. The counter is advanced one count at s-am

the positive clock-signal transition. Schmitt Trigger

action on the clock line permits unlimited clock rise

and fall times. A high RESET signal clears the

counter to an all-zero condtion. A high PRESENT-

ENABLE signal allows informafion on the JAM in-

puts to preset the counter. Anti-lock gating is

provided 10 assure the proper counting sequence.

June 1989 112
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HCC/HCF4018B
TYPICAL APPLICATIONS
External connections for divide by 10, 9,8, 7, 8, 5, 4, 3, 2 operation.
DIVIDEBY 10 Ts 7
‘ CONNECTED NO EXTERNAL

DIVIDEBY 8

B 04. — BACKTO COMPONENTS
DIVIDEBY 6 Ds. "DATA” REQUIRED
DIVIDEBY 4 T

NO CONNECTED

DIVIDEBY 2

DIVIDE 8Y S8
112 HCC-HCF 40118

- - A MCE HERAOUD.
= | CONNECTED BACK
a« —H 1 TO"DATA"
a5 ._L__I I{SKIPS ALL-1"s"STATE)
I
!

DIVIDE BY‘I‘

/2 HCC - HCF 40118

]

& | | conneCTED BACK
T TODATA

oz + ((SKIPS ALL-I§" STATE)

DIVIDE BY §

PR it e
az ! | CONNECTED BACK
1 TO“DATA
Q3 _+_ 1 (SKIPS ALL-{'s"STATE)
|
§

i

ar ! | CONNECTED BACK
I TO "DATA

az — 1 (SKIPS ALL-I§"STATE)
{

____________ 1 s-138

Systéme d'aide a l'atterrissage.: Dossier documentation Constructeur.

712

page DC 3 /32

ETUDE D'UN SYSTEME TECHNIQUE

ELEST



B.T.S. ELECTRONIQUE SESSION 2004 ETUDE D'UN SYSTEME TECHNIQUE

r SGS-THOMSON
Y iCROELECTRONICS HCC/HCF4013B

DUAL'D’ - TYPE FLIP-FLOP

= SET-RESET CAPABILITY

s STATIC FLIPFLOP OPERATION - RETAINS
STATE INDEFINITELY WITH CLOCK LEVEL
EITHER "HIGH” OR "LOW"

» MEDIUM-SPEED OPERATION - 16MHz (typ.)

CLOCK TOGGLE RATE AT 10V EY F

= QUIESCENT CURRENT SPECIFIED TO 20V (Plastic Package)  (Ceramic Frt Seal Package)
FOR HCC DEVICE

» STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

= 5V, 10V, AND 15V PARAMETRIC RATINGS

» INPUT CURRENT OF 100nA AT 18V AND 25°C M1 c1

FOR HCC DEVICE {Micro Package) (Plastic Chip Carrien
s 100% TESTED FOR QUIESCENT CURRENT ORDER CODES :
= MEETS ALL REQUIREMENTS OF JEDECTEN- HCC4013BF HCF4013BM1
TATIVE STANDARD No. 13A, "STANDARD HCF4013BEY  HCF4013BC1

SPECIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

PIN CONNECTIONS

DESCRIPTION

The HCC4013B (exlended temperature range) and
HCF4013B (intermediate temperature range) are
mondithic integrated circuits, available in 14-lead
dual In-ine plastic or ceramic package and plastic
micropackage.

The HCC/HCF4013B consists of two identical, inde-
pendent data-type flip-tiops. Each flip-flop has inde-
pendent data, set, reset, and clockinputs and Qand
Qoutputs. These devices can be used for shift reg-
ister applications, and, by connecting Q outputtothe
data input, for counter and toggle applications. The
logic level present atthe D input is transterred to the
Q output during the positive-going transition of the
clock pulse. Setting or resetting is independent of
the clock and is accomplished by a high level on the
sel or reset line, respectively.

S-0850n

Juna 1989 11
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp* | Supply Vottage : HCC Types - 0510+ 20 A
HCF Types ~05ta+ 18 v
Vi input Voltage ~ 0510 Vpp +0.5 Y
i DC Input Current (any one input) +10 mA
Pt | Total Powsr Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Tep Operating Temperature : HCC Types - 551to+ 125 °C
HCF Types —40 to + 85 °C
Tsig Storasge Temperature —65t0+ 150 C

Stresses above those listed under "Absolute Maximum Ratings™ may cause permanent damage 1o the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicaled in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions tor external periods may aftect device reliability.

* All voltages are with respect to ¥ss (GND).

RECOMMENDED OPERATING CONDITIONS

Symbot Parameter Value Unit
Vpbp Supply Voltage : HCC Types 3to18 Vv
HCF Types 3to 15 \
Vi Input Voltage 0 to Vpp \
Top Operating Temperature : HCC Types ~- 8510+ 125 °C
HCF Types -~ 40 to + 85 °C

LOGIC DIAGRAM AND TRUTH TABLE (one of two identical flip—flops)

c* [ o A S Q Q
S| o 0 a a 1
R 0 [ 4 0
ST %1 o T o o 5| NO CHANGE
X X 1 0 o 1
X X 0 3 1 Q
X X 1 1 1 1
LOGIC 0 = LOW A = LOW LEVEL
LOGIC ¥ = HIGH X = DON'T CARE
N{N} = FF1/FF2 TERMINAL
ASSIGNEMENT

oL Pk =Yoo
o300 LRSS

AL Ly 363-mamsoN

Systéme d'aide a l'atterrissage: Dossier documentation Constructeur.
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Product specitication

Dual 4-channel analogue multiplexer/demultiplexer

DESCRIPTION

The HEF40528B Is a dual 4-channel
analogue multiplexer/demultiplexer
with common channel select logic.
Each multiplexer/demultiplexer has
four independent inputs/outputs

(Yo to Y3) and a common input/output
(Z). The common channel select logic
includes two address inputs (Ag and
A,) and an active LOW enable input
(E).

Both multiplexers/demuitiplexers
contain four bidirectional analogue
switches, each with ane side
connected to an independent
input/output (Yo to Y3) and the other
side connected to a common
Input/output {Z).

With E LOW, one of the four switches
is selected (low impedance ON-state)

by Ag and A,. With E HIGH, all
switches are in the high impedance

OFF-state, independent of Ag and A;.

16
Vi
| oo Za|13
Yoali2
Yiajt4
10]A0 Yaal15
Yaajit
LOGIC
A
T coitvet [ oeconee
NVERSION
co Yoa)1_
I3 Y

Sl _— 1815
Yaal2
Yagla
| Zgla

Vss VEE

a 7 72695384
Fig.1 Functional diagram.

January 1995

HEF4052B
MSI

Vpp and Vss are the supply voltage
connections for the digital contro!
inputs (Ag, Ay and E). The Vpp to
Vgs range is 3to 15 V. The analogue
inputs/outputs (Yg to Y3, and Z) can
swing between VYpp as a positive limit
and Vge as a negative limit.

Vpp — Vee may not exceed 15 V.

For operation as a digital
multiplexer/demultiplexer, Vee is
connected to Vsg (typically ground).

PINNING

Yoa to Yza  independent inputs/outputs
Yos to Yag  independent inputs/outputs
Ag, Aq address inputs

E enable input (active LOW)
Za 2 common inputs/outputs
FAMILY DATA,
Ipo LIMITS category MS!

See Family Specificatiors

] 5] [l [3] [zl [l o] [e
Voo Yza Yia Za Yoa Yaa Ag A4
HEF40528

Yop Yon Zg Ysn Ve E  Ver Vss
T 12 B3] 6] 5] 18] 7] e
rd 117y

Fig.2 Pinning diagram.

HEF4052BP(N):

HEF4052BD(F):

HEF4052BT(D):

16-lead DIL; plastic
{(SOT38-1)

16-lead DIL; ceramic
(cerdip)

(8OT74)

16-lead SQ; plastic
(SOT109-1)

( ): Package Designator North America

Systeme d'aide a l'atterrissage: Dossier documentation Constructeur.
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MM54HC4051/MM74HC4051
MM54HC4052/MM74HC4052

MM54HC4053/MM74HC4053

General Description

These muitiplexers are digitally controlied analog switches
implemented in advanced silicongate CMOS technology.
These switches have low “on” resistance and low “off"
leakages. They are bidirectional switches, thus any analog
input may be used as an outpul and vice-versa. Alsc these
switches contain linearization circuitry which lowers the on
resistance and increases switch linearity. These devices al-
low control of up to £6V (peak) analog signals with digital
control signals of 0 10 6. Three supply pins are provided for
Vee, ground, and Ve, This enables the connection of 0—5V
logic signals when Vgc=5V and an analog input range of
+5V when Vge=5V. All three devices also have an inhibit
control which when high will disable all switches to their off
state. All analog inputs and outputs and digital inputs are
protected from elactrostatic damage by diodes to Vgg and
ground.

MM54HC4051/MM74HC4051: This device connects to-
gether the outputs of 8 switches, thus achieving an 8 chan-
nel Multiplexer. The binary code placed on the A, B, and G
select lines determines which one of the aeight switches is
“on', and connects one of the eight inputs to the common
output.

MMS4HC4052/MM74HCA4052: This device connects to-
gether tha outputs of 4 switches in two sels, thus achieving

&National Semiconductor

8-Channel Analog Multiplexer

August ;389

Dual 4-Channel Analog Multiplexer

Triple 2-Channel Analog Multiplexer

a pair of 4-channet multiplexers. The binary code placed on
the A, and B select fines determine which switch in each 4
channel section is “on", connecting one of the four inputs in
each saction to its common output. This enables the impls-
mentation of a 4-channel differential multiplexer.
MMS54HC4053/MM74HC4053; This device contains 6
swilches whose outputs are connected together in pairs,
thus implementing a triple 2 channel muitiplexer, or the
equivalent of 3 single-pole-double throw configurations.
Each of the A, B, or C select lines independently controis
ona pair of switches, selecting one of the two switches to be
“on”.

Features
® Wide analog Input voltags range: =6V
| Low “on" resistance: 50 typ. (Voo~VeEE = 4.5V)
30 typ! {(Vpe-Veg =5V}
u Logic level translation to enable 5V logic with +5V
analog signals *
u Low quiescent current: 80 pA maximum (74HC)
®m Matched Switch characteristic

Connection Diagrams
Dualk-In-Line Packages
ot WIOUT i INOUT quN ot
V¢ Y2 YI Y& Y3 A 8 ¢ Vo XA WX (71 e Voo W AY AX A [
s s e by bz Il s be_hs he 3y bz _ju he 1y {18 il In
‘HCAO51 "HCAD52 "HC4053
T I E T O A A O | OO S L R R G T F I & jt 13 1
YA Y GUTAN Y7 __ Y5 INR Vg GND O ¥ ¥ W W NN Vg GND x o r‘l:m ‘ﬂmmﬂ Ve« GND
INTGUT NOUT wigut 99T Tingur T
TUF/53631 TU/F/5383-2 TL/F/5353-3
Top View Tap View Top View

Order Number MM54HC4051, MM74HC4051, MMS4HC4052,
MM74HC4052, MM54HC4053 or MM74HC4053

©1995 Natiora > C TL/F/5353,

Systéme d'aide a l'atterrissage: Dossier documentation Constructeur.
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AC Electrical Characteristics
Vee =2.0V-6.0V, Vg = 0V-6V, C =50 pF (unless otherwise specified) (Continued)

Ta=25C T4HC 54HC
Symbaoi Parameter Conditions Vee | Veo A TA=—40t0 85°C| Ty = ~558 to 125°C{ Units
Typ Guaranteed Limits
CiN Maximum Control 5 10 10 i0 pF
Input Capacitance
CiN Maximym Switch Input 15 pF
Input Capacitance 4051 Common 90
4052 Common 45
4053 Common 30
Cin Maximum Feedthrough 5 pF
Capacitance
Truth Tables
‘4051 '4052 '4053
input “ON" inputs “ON” Channels tnput “ON’ Channels
nh | ¢ B A | Channel inh|[B A| X Y mhic B Al c | b [ a
H X X X Nons H X X None None H { X X X|]None|Nona|None
L L L L YO L L L oXx oy LIL L t] ¢cx 8x AX
L L L H Y1 L L H 1X 1Y LIL L H| cX BX AY
L L H L Y2 L H L 2X 2y Lit H L] CX BY AX
L L H H Y3 L H H 3x 3y LIL H H| CX BY AY
L H L L Y4 LiH L L QY 8X AX
L H L H YS L|H L H| CcY BX AY
L H H L Y6 L{H H L] CY BY AX
L H H H Y7 LIH H H| CcY B8y AY

AC Test Circuits and Switching Time Waveforms

Voo

L e | l """"_—-l “[

AnnETeR CONTROL Yoo

COWTROL  Veo Vig = ¥y OR Vg -O—t v — P oy = Veg O ¥y
TEST
Vig ¥ SWITCH oA Yoz ']:
Ver Vee
] TUF/6353-5
Ve FIGURE 2. “OFF” Channel Leakage Current
©

TUF/S353-4
FIGURE 1. “ON" Resistance

Vig = Ve T0 Vee = SWITCH

AMMETER
ON
Ve = Ve TOV —O— sumen [ vos core)

FIGURE 3. “ON” Channel Leakage Current

TL/F/5363-6
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LC?MOS High Speed, p.P-Compatible
8-Bit ADCwith Track/Hold Function

AD7821

FEATURES

Fast Conversion Time: 660 ns max

100 kHz Track-and-Hold Function

1 MHz Sample Rate

Unipolar and Bipolar Input Ranges

Ratiometric Reference Inputs

No External Clock

Extended Temperature Range Operation

Skinny 20-Pin DIPs, SOIC and 20-Terminal
Surface Mount Packages

GENERAL DESCRIPTION

The AD7821 is a high speed, 8-bit, sampling. analog-to-digital
converter that offers improved performance over the popular
AD7820. It offers a conversion time of 660 ns (vs. 1.36 ps for
the AD7820) and 100 kHz signal band wiith (vs. 6.4 kHz). The
sampling instant is better defined and occurs on the falling edge
of WR or RD. The provision of a Vs pin (Pin 19) allows the
part to operate from +5 V supplies and to digitize bipolar input
signals. Ahernatively, for unipolar inputs, the Vgs pin can be
grounded and the AD7821 will operate from a single +5 V sup-
ply. like the AD7820.

The AD7821 has a built-in track-and-hold function capable of
digitizing full-scale signals up to 100 kHz max. It also usesa
half-flash conversion techunique that eliminates the need to gen-
erate a CLK signal for the ADC.

The AD7821 is designed with standard microprocessor control
signals (CS, RD. WR, RDY, INT) and latched. three-state data
outputs capable of interfacing 1o high speed data buses. An
overflow output (OFL) is also provided for cascading devices Lo
achieve higher resolution.

The AD7821 is fabricated in Linear-Compatible CMOS
(LC>MOS), an advanced, mixed technology process combining
precision bipolar circuits with low power CMOS logic. The part
features a low power dissipation of 50 mW'.

REV. A

Iinformation urnished by Analog Devices is believed to be accurate and
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FUNCTIONAL BLOCKDIAGRAM
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PRODUCT BIGHLIGHTS

1. Fast Conversion Time
The balf-flash conversion technique, coupled with fabrication
on Analog Devices' LC?MOS process, enables a very fast con-
version time. The conversion time for the WR-RD mode is
660 as, with 700 os for the RD mode.

Built-In Track-and-Hold

This aflows input signals with slew rates up to 1.6 Viisto be
converted to 8-bits without an external track-and-hold. This
corresponds 10 a 5 V peak-to-peak, 100 kHz sine wave signal.

. Total Unadjusted Error
The AD7821 features an excellent total unadjusted error fig-
ure of less than 1 LSB over the full operating temperature
range.

i)

[

D

. Unipolar/Bipolar Irput Ranges
The AD7821 s specified for single supply (+5 V) operation
with a unipolar full-scale range of 0 to +5 V, and for dual sup-
ply (15 V) operation with & bipolar input range of +2.5 V.
Typical performance characteristics are given for other put
ranges.

v

. Dynami Specifications for DSP U sers

1n addition to the traditional ADC specifications, the
AD7B21 is specified for ac parameters, including signal-to-
noise ratio, distortion and slew rate.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: §17/329-4700 Fax: 617/326-8703
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N)7821 Sm FI CA"% Vip= +5V = &%, GND= 0 V. Unipolar Input Range: Vs = GND, Vig{+) = 5 V.
- Vegr(~) = ONQ Bipolar Input Range: Vg = -5 V == 5%, Vpg{#) = 25V,

Vier(-) = —25 V. These test conditions apply unless otherwise stated. All specifications Tian to Tua unless otherwise noted. Specifications
apply for AD Mode (Pin7= 0 ).

Parameter K Veusion! B, T Versions | Units Comments
UNIPOLAR INPUT RANGE
Resolution’ § 8 Bits
Total Unadjusted Eccor? tl tt LSB max
M nimom Resolution for which
No Missing Codes are Guaranteed 8 8 Bits |
B{POLAR INPUT RANGE
Resoltion? 3 8 Birs
Zero Code Exor £l £t L5B max
Full Scale Ecror tl tl LSB max
Slgna}to-N oise Ratio (SNR)? +5 45 dB min Ve = 99.85 kH z Full-Scak Sine Wave with fsaym g = 500 kHz
Tota} Hatmonle Distoction (THD)?! | -30 -50 dB max Vi = 99.85 kH 2z Full-Scale Sine Wave with fgym g = 500 kHz
Peak Harmonic or Sparfons Nofse’ | -50 -30 dB max Vo = 99.85 kH z Foll-Scale Sine Wave with fsyup mg = 500 kHz
taterrodu lation Distortion (LM D)? fa (84.72 kHz) aad b (94.97 ktd 2) Ful)-Scale Sine Waves
with foupig = 00 kHz
-30 -0 dB max Second Order Terws
-50 -30 dB max Third Qrder Tecms
Slew Rate, Trackiug’ 1.6 L& Vijis tax
2.36 2.36 Vips typ
REFERENCE INPUT
laput Resistance 1.0/4.D 1.0/4.0 kQ min/kQ max
Vyee(+) Inpat Vohage Range Veegr(-Vp0 Veee( -} Vop ¥V miu/V max
Vzer(-) lnput Voltage Raonge Vss/Vree(+) Ves/Vepsl+) V wlofV max
ANALOG INPUT
Input Vohage Rauge Vaer(~)Vrer(4) | VRes(—}/Vgrer(+) | ¥ mio/ max
input Leakage Corrent 3 +3 MA max S3VEVyS+5 Y
nput Capacitance 33 33 pE typ
LOGIC INPUTS
TS, WR,RD
Vou 2.4 4 ¥ min
Vo 0.8 D.8 V max
L (C3. RDY 1 1 JIA max
Lan (WR) 3 3 MA max
bine -1 -1 A max
Lnput Capacitance® 8 8 pF max Typlcally 5 pF
MODE
Vg 33 15 VY min
Vi 1.5 1.5 V max
Lw 200 200 HA max 50 pA typ
L -1 -t A max
Loput Capacitance 8 8 pF max Typically 5 pF
LOGIC QUTPUTS
080-D87, OFL, INT
Vou 4.0 4.0 V mln Lsource = 360 A
You 0.4 0.4 ¥ owax legwg = L6 mA
laur (DBO-DBT) t3 +3 JlA max Floating State Leakage
Output Capacitance’ (DBD-DB7) g 8 pF max Typlcally 5 pf
RDY
Vo D4 0.4 V max lspeg =20 mA
o +3 t3 JA max Floating State Leakage
Output Capacitance? 8 8 pF wax Typically 5 pF
POWER SUPPLY o
top’ 15 20 @A max CS=RD=0V
Isg 100 100 JA max CE=RC=0vV
Power Dissipation 30 50 aW ryp
Power Sapply Sensitivity /4 4 LS8 max +1/16 LSBtyp, Voo = .73 V10 3.25 V,
{Vres{+) = 4.73 V max for Unlpolac Mode)
NOTES

‘Tcmpmmrc Ranges ace as follows: K Version = ~40°C 10 +83°C; B Version = -40°C to +835°C; T Version = -55°C 1o +125°C.
| LSB = 19.53 mV for both the onipelar (0 V1o +5 V) god bipeier (-2.5 V 10 +2.5 V) icput ranges.

ISee Ternainology.

“Sample tested a1 +25°C 1o ensore compliance,

*See Typical Performance Characteristics.

Specifications subject to change without notice.

—2— REV. A
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AD7821

TIMNG CHARACTERISTICS (v = +5V+ 5%, Vis = 0'Vor =5+ 5%; Unipolar or Biolar Input Range)

Limit at Limit st
Limit at +25°C Ty Twax Tavey Tavax
Parameter (All Versions) (K, B Yersions) (T Version) Units Conditions/Comments
tess 0 [ 0 as min T8 1o RDAFR Setup Time
tesw 0 0 0 ns min CSto RDAYR Hold Time
trov 70 85 100 ns max CSte RDY Delay. Pull-Up
Resistor Skl.
tcro 700 875 975 ns max Conversion Time (RD Mode)
tacco® Data Access Titne (RD Mode}
terp + 25 tean + 30 teap + 35 ns max C.=20pF
tcro + 50 tegp + 65 tero + 75 as man Cy = 100 pF
[ 50 - - us typ RD to INT Delay (RD Mode)
80 85 90 ns max
tow’ L5 LS L5 n3 min Data Hold Time
60 70 80 ns max
tp 350 425 500 ns min Dclay Time Between Conversions
twg 250 325 400 ns min Write Pulse Width
8] Lo 10 fis max . .
tgo 250 350 450 ns min Delay Time between WR and RD Pulses
treAD1 160 203 240 as min RD Pulse Width t WR-RD Moade, see Figure 124
Determined by tace,
tace:” Data Access Time (WR-RD Made, see Figure [2b)
te0 205 240 ns max C, = 20 pF
185 235 275 ns Mmax C, = 100 pF
toe 150 185 220 ns man RD to INT Delay
tivr? 380 - -~ ns tsp WRto INT Delay
500 610 700 as max e
Tgg a1 65 5 85 as min RD Polse Width (WR-RD Mede, see Figure 23}
Determined by 1y,
Data Access Time (WR-RD Mode, see Figure (2a)
taces 65 5 85 0s max C. =20 pB
90 Lo t30 ns max C, = 00pF
tswr® 80 (00 120 ns max WRto INT Delay (Stand-Alone Operation
to’ Data Access Time after INT
(Stand-Alone Opetation)
30 35 40 ns max CL =20 pF
45 ;60 70 as man C = 00 pk
NOTES

'Sample 1ested at +25°C 1o ensure compliance . All inpat conlrol signals are specified with tr = tf= 5 ns {10% 10 90% of +3 V) aad timed from e vollage levet of 1 6 V

*Cy = S0 pF

*Measared wilh loxd ciscaits of Eigure | ond dafined 35 1he nne required for on catpet tocross 0.8 Vor 2.4 v
“Definad as the rime vequired for the da hies 10 change 0.5 V whan loaded with the ciccaits of Figure 2

Specificorion s sabject to change wathoat notice.

Test Grcuits

DeN ouN
ET g «
DGND
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a. High Zto Voyu

a. VOH to ngh Z
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Figure 1. Load Greuits for Data Access Time Test
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b. Vo to High Z
Agure 2. Load Circuits for Data Hold Time Test

ORDERING GUIDE

{ Total
Temperature i Unadjasted ;FPackage
Model! Range i Error (LSB) | Option®
: —
AD7821KN | -40°C to +85°C ! +t] max N-20
AD7821KP | -40°C 10 +85°C i +1mux P-20A
AD7821KR | 40°C 10 485°C ! +lmax R-20
AD7821BQ | -40°C 10 +85°C |41 max Q-20
AD782ITQ | -55°C to +125°C { +1 max Q-20
AD7B2ITE | -55°C to +125°C | +1 max E-20A
NOTES
To order MIL-STD-883, Class B processed parts, add /3836 ta pant

number. Coatact Joca) sales office for wilitary data sheet.

*E = Leadless Ceramic Chip Cartier, N = Plastic DLP; P = Plastic Leaded

Chip Camier; Q = Cerdip; R = SOLC.

—B3—
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ABSOLUTE MAXTMUM RATINGS*
VpptoGND ..., ... D3V, +7V
VegtoGND . ... +03V,+7V
Digital Input Voltage to GND

(Pins6-8,13) ................... 0.3V, Vpp +03V
Digital Output Voliage to GND

(PIns2-5,9,14-18) ............... ~0.3V,Vpp + 03V
Veee(+) o GND . ... . ... . ... Vss—0.3V, Vpp + 0.3V
Veest-) 10 GND . ..., Vss—0.3V, Vpp + 0.3V
VINOGND ... Vg5 - 0.3V, Vpp +0.3 V
Operating Temperature Range

Commercial (K Version) . ............. -40°C 10 +85°C
CAUTION

ETUDE D'UN SYSTEME TECHNIQUE

Industrial (B Version)
Extended (T Version) .

................ -40°C 1o +85°C
.............. ~55°C to +125°C

Storage Tewperature Range ............ -65°C to +150°C
Lead Temperature (Soldering, 10 secs) ........... +300°C
Power Dissipation (Any Package) to +75°C ... .. ... 450 mW

Derates above +75°C by

*Stiesses above those Jisted under “Absolute Maximum Ratings® may cause
permanent damage to the device. This is 8 stress rating only and fuactional
opetatlon ofthe device at these or any other condition s above those indicated (o the
operational sections of this specificatlon s oot jmplied. Exposure to absolute
maximum rating conditions for extended perfods may affect device cellability.

ESD (electrostatic discharge) sensitive device. Electrosiatic charges as high as 4000 V readily
accumulate on the human body and test cquipment and can discharge without detection.
Although the AD7821 fealures proprietary ESD protection circuitry, permanent damage may
occur on devices subjecied to high energy clectrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation of loss of functionalily.

WARNING!

ESD SEHGITIVE DEVICE

PIN CONFIGURATIONS
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TERMINOLOGY INTERMODULATION DISTORTION

LEAST SIGNIFICANT BIT (LSB)

An ADC with 8-bit resolution can resolve oue part in 2° (1/256
of full scale). For the AD7821 operating in either the unipolar
or bipolar input range with 5V full scale, one LSB is 19.53 mV.

TOTAL UNABJUSTED ERROR
This is a comprehensive specification which includes relative
accuracy, offset error and full-scale error.

SLEW RATE
Slew Rate is the maximom aflowable rate of change of input
signal such that the digital sample values are not in error.

TOTAL HARMONIC DISTORTION

Total harmonic distortion is the ratio of the squate root of the
sum of the squares of the rms value of the harmonics 10 the rms
value of the fundamental. For the AD7821, total harmonic dis-
tortion (THD) is defined as

2 3 3 2
(V} +V3 +V5'+V6-)

20 K
0 log v, B

where V| isthe rms amplitude of the fundamental and V,, V3,
Vg, Vs, Vg, are the rms amplitudes of the individual harmonics.

Systéeme d'aide a l'atterrissage. Dossier documentation Constructeur.

With inputs consisting of sine waves at two frequencies, fa and
fb. any active device with nonlinearities will create distortion
products, of order (m+n), at sum and difference frequencies of
wfat+afb, where m, n =0, 1, 2, 3.- - - -, Intermodulation terms
are those for which m or n is not equal 10 zero. For example, the
second order terms include (fa + ) and (fa — fb), and the third
order terms include (2fa + fb), (2fa - fb), (fa + 2b) and

(fa - 2fb). For the AD7821 intermoduiation distortion is caku-
lated separately for both the second and third order terms.

SIGNAL-TO-NOISE RATIO
Signal-to-noise ratio (SNR) is measured signal-to-noise at the
output of the ADC. The sigaal is the rms magnitude of the fun-
dameotal. Noise is the rms sum of all nonfundamental signals
(excluding dc) up to half the sampling frequency. SNR is de-
pendent on the number of quantization levels used in the digiti-
zation process. The theoretical SNR for a sine wave input is
given by:

SNR ={6.02N + 1.76) dB
where N is the number of bits in the ADC. Thus, for an deal
8-bit ADC, SNR = 504dB.

PEAK HARMONIC OR SPURIOUS NOISE

Peak harmonic or spurious noise is the rms value of the largest
nonfundamental frequency (excluding dc) up to half the sam-
pling frequency to the rms vale of the fundamental.

4 REV. A
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PIN FUNCTION DESCRIPTION

Pin Mnemonic | Description

1 Vin Analog [nput: Range Vges(-) £ Vi £
Vires(+)

2 DBO T hree-State Data Output (LSB).

3-5 DBI-DB3 |Three-State Data Gutputs.

6 WR/RDY | WRITE coatro] input/READY status
output. See Digital Interface section.

7 MODE Mode Selection Input. It determines
whether the device operates in the
WR-RD or RD mode. This inpot is in-
ternally pulled low through a 50 pa
current source. See Dignal Interface
section.

8 D READ Input. RD must be low to access
data from the part. See Digital Interface
section.

9 INT INTERRUPT Output. INT going low
indicates that the conversion is complete.
INT returns high on the rising edge of
CSor RD. See Digital Interface section.

10 GND Ground.

11 Viree(-) Lower fimit of reference span.

Range: Vgg S Vigp(-) S Vggp(+).

12 Vres(+) Upper limit of reference span.
Range: Vpgp(—) < Vegp(+) € Vpp.

13 (o] Chip Select Input. The device is selected
when this input is Jow.

14-16 | DB4-DB6 | Three-State Data Outputs.

7 DB7 T hree-State Data Qutput (MSB).

18 OFC Overflow Output. If the analog input is
higher than (Vgee(+) ~ 172 LSB), OFL
will be low at the end of conversion. It 1s
a non-three-state output which can be
used to cascade 2 or more devices to
increase resolution.

19 Vss Negative supply voltage.

Vgs = 0 V; Unipolar Operation.
Vs = -5 V; Bipolar Operation.
20 Voo Positive supply voltage, +5 V.

CIRCUIT INFORMATION

BASIC DESCRIPTION

The AD7821 uses a half flash conversion technique (see Func-
tional Block Diagram), whereby two 4-bit flash ADC's are used
to achieve an 8-bit result. Each 4-bit flash ADC contains 15
comparators, which compare an unknown input voltage to the
reference Jadder, to achieve a 4-bit result. The MS (most signifi-
cant) flash ADC converts an unknown analog input voltage
{Vy) to provide the 4 MS data bits. An internal DAC, driven by
the 4 MS data bits, then recreates an analog approximation of
the input vohage. The DAC output voltage is subtracted from
the analog input, and the difference is converted by the LS

(least significant) ADC to provide the 4 LS data bits. The MS
flash ADC also has one additional comparator lo detect over-
raage on the aaalog input.

ETUDE D'UN SYSTEME TECHNIQUE

OPERATING SEQUENCE

The AX7821 has two operating modes. The RD mode aflows a
conversion to be started and data to be read with a single, ex-
tended, READ operanon (e, CS and RD are taken low). The
conversion process is timed out by internal one-shots. The WR-
RD mode uses WR 1o start a conversion and RD to read the
data and allows the conversion timing to be externally con-
wrolled. T he operating sequence for the WR-RD mode is shown

in Figure 3.
i |
i?f GOMNG LOW INDICATES
WA T CONVERSION 12 COVPLETE
0D THAY THE DATA REBRT B
ALREADY W THE DUTPUT
_,,..,‘,brzw — 350 LATCH AND CAN BE READ
seue Tmessolmen VNS L SMORR, . WY .
BY THE INTERNAL LATOHED A
LOMPARATORS, TU Y
Vy, PRIOR YDSTAIIM
cBvERsION BROUCH LOW HERE LATCHES
TNI # DATA RITS WTO OUTRUT LATCH
AND ACCESSES DATA ON DBO-US?

Figure 3. Operaiing Sequence (WR-BD Mode)

A conversion is initiated and the analog input signal (Vi)
sampled on the fafling edge of WR (falling edge of KD, RD
mode). A setup time {1p, defay time between conversions) of
350 as is required prior to this falling edge. See Digital luterface
section for more details. When WR is low. the internal MS
(most significant} ADC compares the sampled analog input with
the reference ladder to provide the 4 M5 data bits. A minimum
of 250 ns is required for this comparison. On the rising edge of
WR, the MS data result is fatched internally and the LS {least
significant) conversion begins, to yseld the 4 LS data bus. INT
goes low typically 380 ns after the rising edge of WR. This indi-
cates the LS conversion is complete and that both the LS and
MS data results are latched into the output buffer. RD going
low then enables the output data. If a faster conversion time is
required, the RD Jine can be brought low 250 ns after WR goes
high. This latches both the LS and MS data bits and outputs the
conversion result ou DBO-DB7.

REFERENCE AND INPUT

The Vger(-) and Vger(+) reference inputs on the AD7821 are
fully differential and define the zero and full-scale input range of
the ADC. The transfer characteristic of the part is defined by
the integer value of the following expression:

- ._..L____&E_'i_l.-}

Dot (LSBs) = 256[‘, RS S +0.5

As  resu}t, the analog input (Vin) Ofthe device can easily be set
up to provide both unipolar and bipolar operation. The data
output code for unipolar and bipolar operation 15 Natural Binary
and Offset Binary, respectively.

The span of the analog input voltage can easily be varied.

By reducing the reference span, Veer(+} - Vree(—). to less than
5 V the sensitivity of the converter can be increased (i.e., if
Vags = 2 Vthen | LSB = 7.8 mV). The reference flexibility also
allows the input span for unipolar operation to be offset from
zero (Vgep(—) > GND). Addiioaally, the inputireference ar-
rangement facilitates ratiometric operation.

Figures 4 and 5 show some configurations which are possible.
For minimum noise a 47 PF capacitor in paralle] with a 0.1 yF
capacitor should be counected between the reference inputs and
GND.

e REV. A
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