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ABSTRACT

This ;heéis demonstrates the circuit buit to use with
a normal osciiloscope. It can store transient signals by changing an-
alog signals (input siénal):to be digital signals, storing them in
memories.Acqnverting the signals from memories to be analog signals
and sending them to an oscilloscope: The fréquencies of the si;nals
must not greater than 100 kilohertz (1 channel) unless the output
signals are wrong. The lowest frequency which can be stored is about
122 hertz unless the stored signals are not full pefiod signal. For 2
channels, the highest signal which can be stored is about, 50 kilohertz.

The amplitude of the input signals must not greater than 30 volts and .

not less than 20 millivolts.,
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- ~,TMULTIPLYING D/A CONVERTER

DESCRIPTION

The MC1508/MC1408 series of 8-bit mono-
Jithie-gigital-to-nalog converlers provide
highsoeed performance with low cost. They

CIRCUIT DESCRIPTION
The MC1506/MC1408 consists of 8 refsr.
ence current amplitler, an R-2R ladder, and
8 high speed current switches, For many

MC4508-8/4408-8/1408-7

. = PIN CONFIGURATION.

£ N PACKAGE

e o 8 i sl Al 8

sn__:dtsigned for use where the outputcur-  applications, only & refe:sice resistor and we [} ‘ {1} COWPEN
-cent=is a linear product of an 8-bit digital  referénce voltage need be added. ono [T " ) vaer-)
voord #nd an analog reference voltage. The switches are non-inverting in {'pera- Vee [T it VREF+)
~ tion; therefore, a high state on the input 7 Tav
FEATURES . turns on the specified output current com- b[: - ce \
o Fast'satiiing time—70ns {typ) ! ponent. vse) iy [T 73] Ag (88}
* Relative sccuracy $0.19% (max error) " . M[T_‘ E Ay
¢ Non-inverling digital inputs are TTL and The swltch uses current steering for high A
CMOS compstible speed, and 8 lermination amplifier consist- *SE . [35] Ag
* High speed mulliplying rats 4.0mA/us , ing of an active load gain stage with. unity A (7] V) A
. {inputl slew) gain feedback: The {ermination ampllligr . ToF viEw - -
» Output vollage swing +.5V jp -5.0v -  holdsthe perasitic capacitance of the ladder )
s Standsrd supply voltages + 5.0V and ala constant voltage during gwitching, and MC‘::;:: W:‘?"I:WN
5.0V tp -18V provides a’low impedance termination ,of MC140LTF :
¢ Militery gusiitications pending equal voltage for 8li legs of the ladder.
- ) L D PACKAGE
.. 4 The*R-2R ladder divides the relerence sm- R
APPLICATIONS plifier current into binarily-related compo- ] .
* Tracking A-o-D converters nents, which are {ed to the switches. Note ve 18] AgiLs)
* 2'3-digh panel melers and DVM's that there is alweys a remainder current vrert+) [T T3] Ay
* Wavelorm synthesis which is equal to the least significant bit. e of
'« Ssmpleand hold This current is shunted 10 ground, and the 2% —
* Pesk delector N . maximum output current is 255/256 of the comeen [T P13 As
¢ Programmable guin end atienusilon relerence amplifier current, or 1.992maA for we [F] 2 Aq
* CRT character generation . 8 2.0mA reference amplifler current if the - 3 ;mo 0 ' E] a
* Audlo digitizing and decoding NPN current source peir s perfectly e i
¢ Programmable powsr supplies meiched, - v- 0] . E Az
* Ansiop-digiiel multiplication . 1o [E] (5] Ay (MSB),
e Digltal-digital multiptication % = -
* Ansiog-digits! division - B ToP VIEW
-s Digltel addltlon and subtraclion ORDER NUNBER"
* Spsech compression snd expantion - MC 140880
* Slepping molor drive
* Moderhs .
* Servo motor and pen drivers '
ABSOLUTE MAXlMUM RATINGS Ta = +25°C unless otherwise specified BLOCK DIAGRAM  .——
PARAMETER RATING UNIT Csi? < sk
Ay Ry Ay Ag Ag Ay Ay Ag
Vee Powar §upply voltage -~ v v s % b e b Tie bt
Vee Positive . . +55 -0
4 VsV Negative -16.5 CURRENT SWITCHES 4
Vo  Digltal input voltags +55,0 ’ v IRBREBEERN) l‘
1ha Applled Gulput vollspe +0.5, -5.2 v n.:.\upou [cu‘;:iﬂd":p
Vi,Vis  'Reference current 5.0 mA Vagr T T °
{ ! (<} papesrnry
. Reference amplifier inputs Vee, Vee v it REFEREHCE ._v;
o Power dissipation {peckage iimitation) mwW ,'l'_-)- CURAENT
Ceramlic package 1000 v AMPLINIER 18
Plastic.package 800 i Veed s T COMPEN
N et
Ta Operating temperature range- °Cc NPN CURRENY SOURCE PAIR-
MC1508 -55 to +125 B .
MC1408 Dto 475 - - RPN
Totg “Storage lempersiure range -65'10 4150 *C
3 - -
! e
! . .
. —
3-24 Sinnetire
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8-BIT MULTIPLYING D/A CONVERTER

-\l.
MC4508-8/1408-8/3 408-7

DC ELECTRICAL C'HA'RACTERISTICS‘. Vee = +5.0Vdc, Veg = -15vVoc.

unless otherwise specified.

Pin 3 must be 3V more negative than the potential 1o which Ragrs reluined

;3_' = 2.0mA

14

1. AH bla switcted

MC1508: Ta=-55°C 1o 125°C. MC1408; Ta=0°C1075°C
TEST MC1508-8 MC1408-8 MC1408-7
PARAMETER - UNIT
CONDITIONS Min | Typ Max Min. Typ Max Min Typ |  Max .
Ee Relative accuracy| Error relative =0.18 =0.19 =039 e
N to fuli scate
- + o, Figure 3
1s Setting time! To within /2 LSB| 4 70 70 70 “ns
’ inciudes t'PLH,
T'A=+25°C,
Figure 4
Propagstion deiay ns
time .
teLn .Low-to-high Ta=+25°C,
tPrL High-to-low Figure 4 30 100 30 100 30 100
TTClo Oviput full scaie -20 -20 -20 PPM/°C
cyrrent drift :
Digital input vde
logic tevel (MSB}
Vi, High Figure 5§ 2.0 2.0 . 20
Vi Low 0.8 0.8 0.8
Digital input Figure 5 mA
current (IMSB) )
1 High Vin = 5.0V 0 0.04 - (o] 0.04 [ 0‘04‘
In Low Vit = 0.8V -0.4 -0.8 04| -08 -0.4 -0.8
s Relerence input |Pin 15. Figure 5 10 | -50 30| -s0 10 ] -50 uh
blas current k X
lon Output current Figure § mA
range < ]
VEe = 5.0V 0-) 20 2.1 0 2.0 21 0 2.0 2.1
Vee =-7.0V to 0 2.0 42 o 20 a2 0 2.0 2.
=15V
lo QOutput current Figure 5
Ve = 2.000V. 1.9 1.99 2.1 1.9 1.99 2.1 19 4 199 2.1 mA
\ R14 = 100011 ~
loiminy  Ofi-state All bits low 0 4.0 1] 40 0 40 uh
{vo  Output voltagd |E.£0.19% at vae
compliance Ta= +25°C,
Figure §
Veg = -5V -0.55,+40.5 4-0.565.405 -0.55,+0.5
Vee below ~10V -5.0.40.5 -5.0.40.5 -5.0.40.5
SRiret Reference current{Figure 6 4.0 4.0 a0 MA/ S
slew rale " . :
PSRAR(~)Output current  |irer = 1MA 0.5 2.7 0.5 2.7 05 2.7 pAIV
power supply .
sensitivity .
Power supply _mA
current ’
fcc Positive Ail bits low, +13.5 +22 +13.5 +22- +13.5 +22
|lee Negstive Figure 5 -1.5 13 -1.5 -13 1.5 -13
Power supply : vde®
voitage range .
Veer Positive Ta=+25°C, +4.5] 450 +5.5 +4.5 | 450 +5.5 +45 | +5.0 455
| Veen Negative Figure § -4.5 -15 -16.5 | -4.5 -15 -16.5 -4.5 -15 -165
Po Power dissipation| All bits low. T ety
- Figure & A - -
Vee = -5.0Vdc 105 170 105 170 105 170
VeE = -15Vdc 190 305 150 295 190 305
All bits high,
Figure §
Vege = -5.0vde S0 e 90
Vee = -15Vdc 160 160 150
NOVES )

o .
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»-BITMULTIPLYING D/A CONVERTER

MC‘ISGB

i1408 8/1408 7

TYPICAL PERFORMANCE
CHARACTERISTICS

T -

. DAA TRANSFER CHARACTERISTICS

o

™~

\.\

{9, QUTPUT CURRENT (mA) |,
~ -
o o

FOODOO00; INPUT DIGITAL WORD {11111111)

FUNCTIONAL DESCRIPTION

Reference Amplifier Drive
and Compensation

The relarence amplifier input current must
always How Into pin 14 regardless of the
setup method or reference supply vollage
polarity. ’

Connectfons for a poslitive reference volt-

*-ape are shown In Figure 1. The reference
vollepe apurce supplies the full reference
Current, For blpolsr reference signals, ss
in the muNtiplying mode, Rys can be tled to
& nepative vollage corresponding to the
minimum Input level. R,y may be elimina-
jed with only 8 smali sacrifice In sccuracy
ang tempersture drift.

The compensatlon capaciior value must
be increesed with increasing values ol Ry,
to maintain proper phase margin. For Ry,
vatues <! 1.0; 2.5, and 5.0K ohms,
minimum capacitor velues are 15, 37, and
75pF. The capacilor may be tisd 1o elther
Vge or ground, but using Vg increases
negatlve supply rejection. (Fiuctuations in
the negstive supply have more eflect on
sccuracy thsn do eny changes in the
posilive supply).

A negative reference voliage may be used
I Ry, !s grounded snd the reference
volltage 2 applied to Ry, as shown In
Flgure 2. A high Input Impedance Is the
maln edvantage o! this ‘method. The
negative reference voltape musi be st
least 3.0V above the V¢ supply. Blpolar
Input signets may be handied by connect-
tng R,, to e positive reference vollage
oqualto the puk ponl(lve Inpw! 1eve! at pin
185,

Cepacilive typass to ground Is tecom.
mended when a DC reference voltape Is
used. The 5.0V logic supply Is nol recom-
mended aes a telersnce vollage, but i
waell regulsted 5.0V supply avhich drives

3-26

logic is to be used ss the relerence R“
should be formed of two series resistors
and bypassing the junction 6f the two
resistors with 0.1xF to pround. For refer-
ence voitages greater than 5.0V, 8 clamp
diode is recommended between pin 14
and orouﬁg'-

It pin 14 Is driven by a high Impedance
such as a transistor current source, none
of the above compensation methods apply
and the amplifler must be heavlly gompen.
ssted, decreasing the'overall bandwidth.

Output Voltage Range

The voitage al pin 4 must always be at
leas! 4.5 volts more positive than the
volizge of the nepative supply (pin 3) when
the reference current Is 2mA or less, and
al least B volts more positive than tha
negative supply when the reference cur-
rent Is between 2mA and 4mA. This g
necessary to avold saturation-of the out-
put trensistors, which would ‘cause
serious degradatlon of accuracy.

Signetics’ MC1508/MC1408 does not need

a range control because the deslign ex-
tends the compliance range down to 4.F
volts {or 8 volis—see above) above ths

negative supply vollage without signifi--

cent degradation of accuracy. Signétics’
MC1508/MC1408 can be used In sochels
designed for other manufacturers” MC 1508/
MC1408 without clrcull modification,

Output Curreni Range

Any time the full scale current exceeds
2mA, the negative supply musi be &t least
B volts more nepative than the output
voltege. This Is due to the Increased inler-
nal voltage drops belween the negalive
supply and_the oulpuls with higher reler-
encs currents.

Accuracy

Absolule eccuracy is the messure of each
oulput current lfevel with respect to s
Intended value, end I8 dependent upon
relative accuracy, {full scale accuracy and
full scale current drilt, Relative accuracy
is lhe measure o! each output current
levn! as & froction of 1he full scolo current
afler 2670 scale cuttent has been nulled
ouf. The relative accuracy of the
MC1508/MC1408 is essentially constant
over the operaling temperalure range
becsuse o! the excellent tempersture
tracking of the monolithic resistcr tadder.
The reference current may drift with tem.
peralure, causing s change in the absolute
sccurscy of outpul current; however, the
MC1508/MC1408 has & very low {ull scale
cufrent drift over the operaling lempers.
ture ranQe,

Signetics

The MC150B/MC1408 series is guaranteed
accutate 1o within 21/2 LSB at +25°Cat s
{ull scale outpul current of 1.99mA. The
relative accuracy test cirbult Is shown in
Figure 3. The 12-bit converter Is calibrated
to a full scale output current of 1.99210mA;
then ths MC1508/MC1408's full scale cur-
rent ia trimmed to the same value with Ry,
80 that 8 Zero value appears at the error
amplifier output. The counter Is activated
and the erfor band may be displayed_ on
the osclliloscope, detected by com-
pargtors, or stored In g peak deteclor.

Two 8-blt D-to-A convertefs may not te
used lo construct a 16-bit accurate D-to-A
converter. Sixteen-bit accuracy Implies &
total of x1/2 partin 65, 536, 6r £0.00076%,
which I8 much more sccurete then the
£0.18% specitication of the MC1508/
MC1408,

Monotonlicity

A mionotonlc converter Is one which
alweys provides an analog output greater
than or equal to the preceding value fora
corresponding Increment in thé dighat
inr 't code. The MC1508/MC1408 is mono-
tonic tor ali vatues of reference current
sbove 0.5mA. The recommended rangs lor
operation ts 8 DC reference current be-
tween O, SmA and 4, DmA

Seitling Tlme

The worsl cese switching condliion oc-
curs when al) bits are switched on, which
corresponds to e iow-to-high.transition for
all input bils, This time Is typlcally 70ns
for settling to within 172 LSB for 8-bit ac-
cutacy. This time applies when AL <500
chms and £ <25pF, The slowest single
swlich is the least signilicant bii, which
typlcally turns on and settles in €5ns. In
applications whore the D-tq-A converter
functions in a positive golng ramp rnode
the worst case condltion does not occur
and seltling times less than 70ne may be
reallzed,

Extra care must be teken in board layout
since this usually Is the dominant factor In
satisfaclory tes! results when messuring
sotlling tlma. Shorl tesds, 1004F supply
bypassing for low frequenciss, minimum
scope lead length, "and avoldance 'of
ground loops are all mandstory, .
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QUIPUE PULSE WIDTH VS TIMING CAPACHANCE
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Track/Hold Functhn

General Descrlptlon

By using a haif-flash conversion technique, the 8-bit
ADC0820 CMOS A/D offers & 1.5 18 conversion time and
dissipates only 76 mW of power. The half-flash technique
oconsiate of 32 comparators, a mont significant 4-bit ADC -
and a leaot significant 4-bit ADC.

.The input to the ADC0820 is tracked and held by the Input
sampling circultry eliminating the need for an external sam-
ple-and-hold for signals moving at less than 100 mV/us.
For ease of interface to microprocessors, the ADC0820 has
been designed to appear as a momory location or 1/Q port
without the need for external interfacing logic.

Key Specifications
M Resolution
8 Conversion Time

8 Bits
2.5 s Max (RD Mode)
1.6 ps Max (WR-RD Mode)
% Input signals with slew rate of 100 mV/ps conxened
without extemal sanple-and-hold to 8 bits
o Low Power
# Total Unad]usted Error

75 mW Max
+* Y LSBand £ 1LSB

| ADC0820 8-Bit High Speed LP -
Compatible A/D Converter with

b e ‘. . “- Yoz /f@ﬂi&ﬁ
microCMOS
N} 5
Features

& Bulit-in track-and-hold function !

l No missing codes

“® No external clocking

‘® Bingle supply—6 Vpg

W Easy Inturfuce 10 all microprocussors, of operates
stand-alone

® Latched TRI-STATE® output

8 Logic inputs and outputs meet both MOS and T2L volt-
age level specifications

® Opeorates ratiometrically or with any reference value
oqual 1o or less than Vg

B 0V to 5V analog input voltage range with single 5V
supply

® No zero or full-scale adjust required

® Overtiow output available for cascading

® 0.3° standard width 20-pin DIP

Connectlon and Functional Diagrams

VAEF( + ) e OFL -» r-—m
i ol = o7
Duakin-Line Package i FLASH o
- o] : — o
(4 M) > e Cas
s U ';' 707 p— > D84
. C 1 b : ver -
o1z w[ Jne . ovrrur
n
J m[: ) uw[Jon ‘ A:‘;i“
5 . NS
: w g o Ny srrns |
. wm [T [ Jous . -
i, Illmcs " :m ;
| T W] . I
1%, . —
-:1“ [ ] 13 :ﬂ PO > e 382 ..
Limp u :]v.»m T * o
wn [TJhe 1 [ waert = Vaer( - ) —] — .
108 ViEw l TIMING AND CONTAOL CIACUITRY n
TL/H/ 5801 -1 I
MO0E Wasaoy ., lll LiJ
Order Number ADC0820D or TL/H/8501-2
ADCO820N FIGURE 1
8eo NS Package D20A or N20A .
i*y-. T
&3" 577

028000V



4
.Absolute Maximum Ratings (ows1a2)
+-Bupply Votage (Vec) ' 10v
;- kogic Controt Inputs ~0.2V 10 Vg +0.2V
¥ j_YQﬂage at Other inputs and Output ~ —0.2V to Vg +0.2V

E"‘,ﬁ;oraqq Temperature Range —85°Cto +160°C
*, Package Disaipation at Ty = 25'C 876 mW
+. f8ad Temp. (Soldering, 10 seconds) 300°C

Operating Conditions (votes 122

Temperature Range . TMINSTAS Tuax
ADC0820BD, ADCO820CD ~B5°C<Tao< +125°C
ADC0820BCD, ADC0820CCD —~40°C<Tr< +85°C
ADC08208CN, ADC0820CCN 0°CLTA<70°C

Vcc Range 4.5V o8V

~Converter Characteristics The tollowing specifications apply for RD mode (pin 7=0), Voo =5V,
VRer(+) = 5V, and VReg(— ) = GND unjess otharwise specified. Boldfacs limits apply trom Ty to Tuax; all other imits
Ta=Tj=25°C.
; ' ADC08208D, ADC0820CD
ADC0820BCD, ADC0820CCD ADE0820BCH, ADCOS20CCN
Conditions Umit
4 Typ Tested Design Ty Tested Design Units
(Noteg) |  Hmit Limit (Not: g | Umit tmit
(Note 7) | (Note 8) (Note 7) (Note 8)
V Aesolution 8 : 8 8 Bits
[ Total Unadjusted Emor | ADC08208D, BCD 114 . LS8
[ iote 3) ADCO0820BCN Y, t% Lss
! ADC0820CD, CCD t1 LsB
- o ADCO820CCN +1 +1 LS8
? llhlmum Reference 23 1.25 2.3 1.4 1.26 kN
Rasistance
Maxdmum Reference y ’_i 23 8 23 5.3 (-] kN
H I ),
4 Mwdmum VRer(+) Vee - Veo Vee Vv
Input Voltage PL
Minimum VRge(~) ‘GND GND aND v
Input Voitage
{] Menimum VRee(+) VRep(—) VRer(—) | Vrer(—) v
Input Voltage i
Mdmum VRgp(—) VRes(+) VRer(*) | Vmer(+) v
Voltage
Maximum Vi Input Vee+0.1 Veg+0.1 | Vee+0.1 v
Voitage
Minimum V) Input GND-0.1 GND-0.1 | GND—0.1 v
Voltage
| saximum Analog TS=Vee .
F ingut Leakage Cumrent | Vin=Voo 3 03 3 Y
f oo ViN=GND -3 -0.3 -3 BA
- Power Supply Ve =5V5% % % 2% tY%- % | LsB
iy, 1
SEXE
[} 1
!
- ¥
*. i
£ $6-13

T
¥
U]

028004V



ADC0820

DC Electrical Characteristics me following specifications apply for Vg = 5V, unless otherwise spectiied.
Boldtnce limits apply from Ty to Tyax: all other timits Ta=T,=25C.

ADC0820BD, ADC0820CD
ADC0820BCD, ADC0820CCD ADC0820BCN, ADCO820CCN .
Parameter Conditions T Tested | Design T Tested | Design | Units |
(No‘t’f g | bmit | Lmi (No’t': g | Umit | Lmit .
(Note 7) | (Note 8) (Note 7) | (Note 8)
Vingry Logieal “1% | Voo = 5.25V CSWRAD|  * 2.0 . 2.0 2.0 v
Input Voltage Mode | . 6 | 35 35 \
Vingy, Logleal “0" | Vo= 4.75V T8, WR,RD 0.8 08 0.8 v
Input Voitage Mode 1.5 118 1.5 v
,lN“), Logical “1 VIN(l) =5V, CS. ﬁD 0.005 1 0.005 1 )LA by
Input Current Vingy =5V, WR 5 0.1 3 0.1 0.3 3 pA B
Ving) = 5V: Mode 50 200 50 170 200 pA
lingo). Logical “0" Vingy = 0V; T8, D, WH, —0.005 -1 -0.005 ’ -1 BA
Input Current Mode
Vourt(1y, Logical “1" | Voo =4.75V,doyr = —360 pA; 24 . 2.8 2.4
Output Voltage DRO-DB7, OFL, INT
Vee=4.75V, loyr= ~ 10 nA; 4.5 4.6 4.5
DB0-D87, OFL, INT
Vouto). Logical “0" | Vec=4.75V, loyr=1.6 mA; 0.4 0.34 0.4
Output Voltage DB0-~-DB7, OFL, INT, RDY
tout. TRI-STATE Vourt=5V; DB0-DB7, RDY 0.1 3 0.1 0.3 3 BA
Output Current Vour=0V; DBO-D87, RDY -0.1 -3 -0.1 -0.3 -3 A B
isounce. Output Vour ~ OV: DB0-~DR7, OFL ~-12 |# -8 ~12 -7.2 -8 mA B
Source Current INT -9 ~4.5 -9 -53 ~4.5 mA §
Igink, Output Sink | Vot =5V: DB0-DB7, OFL, 14 7 > 14 8.4 7 mA
Current INT, RDY v
Icc, Supply Current | TS=WR=RD=0 75 ° 15 7.5 13 15 mA

AC Electrical CharacteristicCs The foliowing specifications apply for Ve =5V, t,= ty=20 ns, VRep(+) =5V,
Vrer(—) =0V and T = 25°C uniass otherwise specitied.

T Tested Dosign
Param.ier Conditions (No"'f " Limit Limit | Unks
{Note 7) {Note 8) - i
toro. Converslon Time for RD Mode Pin 7 = 0, (Figure 2) 1.8 2.5 »e
tacco. Access Time (Delay from Pin7 = 0, (Figure 2) icRp+ 20 tcrp+ 50 ns
Falling Edge of AD to Output Valid) ‘
towr.RD. Conversion Time for PIn7 = Voo twr = 800 ns, ' 152 us
WR-RD Mode trp = 600 ns; (Figures 3a and 3b)
twr, Write Time Min Pin 7 = Vgg; (Figures 3a and 3b) 600 ns
Max (Note 4) See Graph 50 i
tan. Read Time Min | Pin7 = Vcg, (Figures 3a and 3b) 600 ns
(Note 4) See Graph
tacct, Access Time (Dolay from Pin7 = Voo, tro<ts;
Falling Edge of RD to Output Valid) (t ure 3a)
Cy=15pF 190 280 n
CL =100 pF . . 210 320 ns
taccz, Access Time (Delay from Pin7 = Veg. tro> Y (Figure 3b)
Falling Edge of RD to Output Vatid) C_=15pF 70 120 ns
) Cy = 100 pF - 90 150 ns
S5-14




Ty Tested Design
Parameter Congitions N ot:’ o Limit Umit Units
(Note 7) (Note 8)

4 Internal Comparison Time Pin 7=V (Figures 3b and 4) 800 1300 ns
4. tyy, ton, TRI-STATE Control A =1k, Cy =10 pF 100 200 ne
¥ (Delay from Rising Edge of RD 1o
1§ H-2 State)

i Delay from Rising Edge of Pin7 = Vog, C. = 50 pF
2 Wh 1o Falling Edge of INT tro > t; (Figure 3b) Yy ns
i . tap <k (Figure 39) tgp +200 tap + 280 ns
% twTH. Delay from Rising Edge of (Flyures 2, 38 8nd 5b) 125 225 e
% RD 1o Rising Edge of INT Cy =60 pF
H gTHwR, Delay from Rising Edgoof |  (Figwre 4), CL =60 pF 176 270 ns
- WH to Rising Edge of INT
' tnpy, Dolay from TS to RDY (Figure 2), Cy = 60 pF, Pin7 =0 50 100 ns
H . Deiay from INT 1o Output Vaiid (Flgurs 4) 20 50 ns
s, iy, Delay trom RD to INT Pin 7= Ve, o<y 200 260 ns
’ (Figure 3a)
tp, Delay from End of Converslon (Figures 2, 3a, 3b and 4) 500 ns
to Next Conversion {Note 4) See Graph
8law Rate, Tracking 0.1 V/ps
. Cyin, Analog Input Capacitance 45 pF
11 Cour, Logic Output Capacitance 5 pF
Gy, Logic Input Capacitance ] 42 5 pF
Note 1: Absokas Maximum Ratings are those vakues beyond which the life of the device may be impakred.
‘_lloth ages are d with respect (0 GND, unless otherwise specified.
;0 Note 3: Total unadjusted eror includes offaet, full-acas, and lineartty emors.
. Note 4: Accuracy may degrade i hwp of typ la shorter than the mi value specified. See A Y vo twp and Acauacy ve tap graphs.
" Nete & The voltage at these pins shoulkd never go hipher than Ve nor lower than GND.”
ﬁ Note §: Typicals are et 26°C and represent most kkely parametric norm.
" Mote 7: 4 and 100% production tested.
3 Mote 8: Guarsntesd, but not 100% production testod. Thees limits are not Lsed 10 calculate outgoing quality ievels.
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ADC0820

M 1
Description of Pin Functions
Pin Name Function Pin Name Function
1 Vi Analog Inpit; rango « GND £ Vi < Vg 9 IRT WR-RD Mode
2 DB8o TRI-STATE data output—bit 0 (LSB) INT going low indicates that the conver-
3 D81 TRI-STATE data output—bit 1 sion is completed and the data result is in
4 DB2 TRI-STATE data output—bit 2 the output latch. INT will go low, ~ 800 ns
5 D83 TRI-STATE data output—bit 3 (the preset internal time out, 1)) after the
6 WH/RDY WR-RD Mode rising edge of WR (see Figure 3b); or INT
WH: with TS low, the conversion is start- will go low after the falling edge of HD, if
ed on the faliing edge of WHR. Approxi- RD goes low prior to the 800 ns time out
mately 800 ns (the preset Internal time (see Figure 3a). INT is reset by the rising
out, ) after the WH rising edge, the result edge of RD or C3 (see Figures 3a and
of the conversion will be strobed into the 3b). .
output latch, provided that FD does not RD Mode
occur prior to this time out {see Figures TNT going low Indicates that the conver-
3a and 3b). slon Is completed and the data result is In !
RD Mode * o output latch. INT is reset by the rislng |
RDY: This Is an open drain output (no in- + .36 of RD or T3 {ses Figure 2).
- ternal pull-up device). RDY will go low af- 10 GND Ground
ter"the falling edge of CS; RDY will go 11 VRer(—) The bottom of resistor ladder, voltage
TRI-STATE when the result of the conver- ' rango: GND<SVRer(—)<Vgep(+) (Note
sion Is strobed into the output latch. it Is 5)
used to simplify the interface to a micro- 12 Vger(+) The top of resistor ladder, voltage range:
processor system (see Figure 2). VRer( =) <VRer(+) < Ve (Note 5)
7 Mode Mode: Mode selection input—it is inter- 13 T8 CS must be low in order for the RD or WA
nally tied to GND through a 50 pA current to be recognlzed by the converter.
source. . 14 DB4 TRI-STATE data outpul—bit 4
RD Mode: When mode is low 15 DBS TRI-STATE data output—bit 5
WR-RD Mode: When moda is high 186 DB6 TRI-STATE data output—bit 6
8 RD WR-RD Mode 17 DB7? TRI-STATE data output—bit 7 (MSB)
With TZ tow, the TRI-STATE data outputs 18 OFC Ovorflow output—It the analog Input ls
(DB0-DB7) will be activated when RD \ higher than the VReg(+ ), OFL will be low
goes low (see Figure 4), RD can also be # at the end of conversion. It can be used to
used to increase the speed of the con- cascade 2 or more devices to have more
verter by reading data prior to the preset resolution (8, 10-bit).
internat time out (Y, ~B0O ns). If this s 18 NC No connection
done, the data result transferred to output 20 Vg Power supply voltage

latch is latched after the falliing edge of
the RD (see Figures 3a and 3b).

RD Mode

With TS low, the converaion will start with
AD going low, aiso AD will enable the
TRI-STATE data outputs al the comple-
ton of the conversion. RDY going TRI-
STATE and INT going low indicates the
completion of the conversion (see Figurs
2.

1.0 Functional Description

1.1 GENERAL OPERATION

The ADC08B20 uses two 4-bit lash A/D convertars to make
an 8-bit measurement {Figure 1). Each flash ADC Is made
up of 15 comparators which compare the unknown input to
a reference ladder to get a 4-bit result To take a full 8-bit
raeading, one flash conversion is done to provide the 4 most
significant data bits (via the MS flash ADC). Driveh by the 4
MSBs, an internal DAC recreates an analog approximation
of the input voltage. This analog signai ie then subtracted
from the input, and the ditferenco voltage .s convertad by a
second 4-bit flash ADC (the LS ADC), providing the 4 least
significant bits of the output data word.

v

" The intemal DAC is actually a subsection of the MS flash

converter. This is accomplished by using the same resistor
ladder for the A/D as well as for generating the DAC signal.
The DAC output Is actually the tap on the resistor ladder
which most closely approximates the analog input. In addi-
tion, the “sampled-data” comparators used in the ADC0820
provide the abliity to compare the magnitudes of several
analog signals simultaneously, without using Input summing
amplifiers. This Is especially useful In the LS flash ADC,
where the tignal to be converted is an analog ditference.

.
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