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CMOS High Speed 8-Bit A/D Converter

with Track/Hold Function

e General Description Features
The ADCO0B20 is a high speed, microprocessor com- # Fast Conversion Time: 1.4us Max.
patible, 8 bit analog-to-digital converter which uses a v o
half-flash technigue to achieve a conversion time of ¢ Built-in Track-and-Hold Function
1.4 ws. The converter has a OV to +5V analog input # Mo Missing Codes
range and uses a single +5V supply. ¢ No User Adjustments Required
A built-in track-and-hold function is included, elimi-
nating the need for an external track-and-hold for ¢ Single +5V Supply
input slew rates up to 100m\W us. # No External Clock
The A/D easily interfaces with microprocessors by # Easy Interface To Microprocessors
appearing as a memory location or /O port without
the need for external interfacing logic. Data outputs
use latched, three-state buffer circuitry to allow direct
connection to a microprocessor data bus or system
I/O port. An over-flow output is also provided for Ordering Information
cascading devices to achieve higher resolution.
Maxim's ADCO820 is pin-compatible with National PART TEMP. RANGE  PIN-PACKAGE {[lg;]
Semiconductor's ADCO0820 and provides improved T Fo - - -
specifications. It is packaged in 20-pin Small Outline, GLlo+/’C 20PRsticDIP  +'/2
DIP and CERDIP DECHHQES ADCO820CCH PCio+T0°C 20 Plastic DIP 1
ADCUB2OCC/D  °Clo+70°C  Dice’ +1
Applications ADCOB20BCM  (°Clo+70°C 2050 L2 |
Digital Signal Processing CUCIGACIAL U Ob470t0: 2030 £'fe
; ADCOB2D A" R
High Speed Data Acquisition oo B "Clo+85°C 20 CERDIP +'f2
) ) ADCOB20CC)  -40°Clo+B85°C 20 CERDIP =1
e ADCOBZ20B)  55°Clo+125°C 20CERDIP™ =112
High Speed Servo Loops ADC0820C)  -55°Clo+125°C 20 CERDIP™ +1
Audio Systemns “Dice are specified at Ta = +25°C
**Cantact factory
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ADCO0820

CMOS High Speed 8-Bit A/D Converter

with Track/Hold Function
ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vpp 10 GND «....enveiviiiiiniinnnns oV, +10V Operating Temperature Ranges

Voltage at any other pins ADCOB20BC_ICT s e et 0°C o +70°C
(Pins 1-8, T1-10) . nsinnns GND - 0.3V, Vgp +0.3V A OEPOBC TS i v, -40°C o +85°C

Cutput currenl (Pin 19) ..o eaneensanecaasaaress A0maA ADCOBO20BICY. ..o <552 10 +125°C

Power Dissipation (Any Package}ta +75°C .. .......... 450mW Storage Temperature Range ...-B5°C to +180°C
Corgla Above +28%C DY ...oouvvnmsssmesns v GmW/C Lead Temperature (soldering. 1086C) ... +300°C

Stresses above those lisfed under “Absolule Maximum Ratings" may cause parmanen! damage fo the device. These are strass ratings only, and functional
operation of the device al these or any other conditions above thoge indicaled in the operational sections of the specification is not impilied. Exposure fo
absplute maxmum ratings conditions for extendad periods may affect the device reliability.

ELECTRICAL CHARACTERISTICS
(Voo = +5V. VRer™ = +5V, Vaer~ = GND, RD-MODE, T4 = Ty to Tiax. unless otherwise noted)
PARAMETER | SYMBOL | CONDITIONS I MIN. TYR MAX. UNITS
ACCURACY
Aesolution | 8 bits
| —
Total Unadjusted Error (Note 1) i = LSB
Mo Missing Codes Resolution B bits
REFERENCE INPUT
]
Ty = +25°C 14 22 40
Reference Rasistance T = Tana 10 Fona 185 40 kil
UF.EF*_Inpm Voltage Range Vier™ Vpp + 0.1 v
Vege™ Input Voltage Range | GND - 021 'H"ﬂgp' v
ANALOG INPUT
Analog Input Voltage Range Ving GND -0 Vo + 01 v
| Analeg Input Capacitance Cvine 45 pF
_ Ta = +25°C, +03
Analoeg Input Current [ Vi = 0V 1o +5Y Toan 10 Toanx +3 uh
Slew Rate, Tracking (Mote 2) SR 0.2 01 Waus
LOGIC INPUTS
input HIGH Voitage Vingss ﬁ%&“- RD - v
Input LOW Voltage Ve | o v
= c 01
€5, /D Ty = +25°
Thain 10 Thanx 1
3 Tp = +25°C 0.3
Input High Current . WH; Toune 10 Tuas 3 T
: Ta=+25°C 50 150
MEES o 10 Vaaie 200
| - —— Ty = 25°C 03
Input Low Current I €S, RD. WR. MODE  .* A
’ =R i Thine 19 Thaax -1 #
input Capacitance (MNote 3) Cui €S, RD, WR, MODE 5 8 pF
LOGIC QUTPUTS
DBO-DB7, OFL INT
Output HIGH Voitage Voo Vg = +4.75V loyT = -360uA 40 v
Vop = +4.75V lgyr = =10uA 45
DB0-DB7, OFL, TNT, RDY
Output LOW Voltage VoL Vg = +4.75V lor = 18mA 0.4 v
Ty = +25°C 0.3 +0.3
Three-state Output Current DBO-DBT, RDY T 6 T -3 +3 uh
Output Capacitance (Note 3) Cour DBO-DB7, OFL, INT, RDY 5 a pF
Output Source Current lepe DBO-DBT, OFL INT; Vor=0 -25 =10 mA
Cutput Sink Current Lginm DBO0-DBT, OFL, INT, RDY: Vayr = Vag 40 15 ma

2 MAXIMN




CMOS High Speed A/D Converter
with Track/Hold Function

ELECTRICAL CHARACTERISTICS (continued)
(Voo = +5V, Vrer™ = +5V, Vrer~ = GND, RD-MODE, Ty = Ty t0 Thaax, unless otherwise noted)

PARAMETER I SYMBOL ] CONDITIONS I MIN. TYR MAX. [ UNITS
POWER SUPPLY
Supply Voltage Voo +5% for Specified Performance WV
5 _TE_EE_a  Ta=+25°C 10
Supply Current lng CS=WH=ED=0 Toum 1© Thanx 15 mA
Power Dissipation CS=WR=RD=0 25 mw
Powear Supply Sensitivity PSS Voo = 5% +116 +1/4 LS8
TIMING CHARACTERISTICS
‘U’m = 95\;" 'I.FREF"' = +5V UHEF- = GND, T;' = TMIH to TMAI- unless otherwise 3}35‘"” See Note 2, 4}
T, = 4285°C ADCOB20BCX = ADCOB20BJ
PARAMETER SYMBOL CONDITIONS A ADC0820CCX | ADCO820CJ |ywiTs
MIN. TYRE MAX. MIN MAX. | MIN. MAX.
TS 1o RD, WH Setup Time 0 0 0 ns
S to AD, WH Hold Time tegy 0 0 0 ns
CS to RDY Delay G G, = 50pF, A = 3k(1 70 80 100 | ns
Conversion Time (RD Mode) lean (Note 7) 12 16 20 2.5 s
Data Access Time (RD Mode) ler I tcho
(See Figure 1) luceo (Note 5) + 13 + EE + &0 ‘P’;g g
RD to INT Delay (RD Mode) — C_ = 50pF 80 125 175 205 ns
Drata Hold Time tom {Mote &) 40 a0 120 150 ns
Dalay Time
Batween Conversions g 500 600 800 n
Write Puise Width 800 50000 600 50000 | 600 S0000| ns
Conversion Time
(WR-RD Mode) lcwn-AD 1.4 1.56 1.62 s
Delay between
WA and AD Pulses tan o0 70 700 nx
Data Access Time
(WR-AD Mode) tacer tap < Uit 110 220 280 350 | ns
{See Figure 3)
RO 1o INT Delay 1 100 200 260 az0 ns
WH to TNT Delay T 600 1000 1400 1700 | ns
Data Access Time N
(WR-RD Mode) - :F;Iﬂ m'g*’ﬂ' 60 100 130 180 | ns
(See Figure 2)
WA 1o INT Del
bl tuw | Cy = 50pF 0 100 130 150 | ns
Data Access Time After INT 4o 10 50 65 75 ns

Nole 1: Total unadjusted error includes offset, full-scale and lingarity errors.
Mote 2: Sampie tested at +25°C by Quality Assurance to ensure compliance.

Mote 3: Guaraniesd by design,

Note 4: All input control signals are specified with 1y = t- = 20ns {10% to 90% of +5V) and timed from a vaoltage level of 1.6V,
Note 5: Defined as the time required for an output to cross 0.8V or 2.4 V.
Note 6: Dafined as the time required for the data lines to change 0.5V,
Mote 7: For faster conversions use WR-AD Mode.

NAXI/V
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ADCO0820

CMOS High Speed A/D Converter

with Track/Hold Function

Digital Interface

RD Mode (Pin 7 Low)

A conversion is started by taking RD low and keep-
ing it low until output data appears (Figure 1). Pin 6
(WR/RDY) is configured as a status output (RDY) in
this mode, and is used with microprocessors which
can be forced into a WAIT state. The processor
starts a conversion, waits, and then reads data with
a single READ instruction, RDY, an open collector
output, goes low after the falling edge of CS and
goes high impedance at the end of the conversion.
INT goes low at the end of the conversion and
returns high on the rising edge of C5 or RD.

WR-RD Mode (Pin 7 High)

In the WR-RD mode, pin & (WR/RDY) is the WRITE
input for the converter. With_CS low, a conversion
starts on the falling edge of WR. There are several
options for reading data:

Using the Internal Delay

The processor waits for INT to go low before reading
data (Figure 2). IN'qupically goes low 600ns after
the rising edge of WR, _indicating that the conver-
sion is complete. With CS low, DBO-DB?7 are read by
pulling RD low. INT is then reset on the rising edge
of CS or RD.

Reading Before Delay

The conversion time is externally controlled with RD
(Figure 3). The status of INT is ignored and RD is
taken low as soon as 600ns after the rising edge of

Pin Description
PIN [ MNAME FUNCTION PIN | NAME FUNCTION |
1 Vi Analog input; range = GND <V < Vgp. n Vaee™ | Lower limit of reference span. Sats the zero
2 | DBO | Three-state data output, bit 0 (LSB) 20ack voliage. Fange: ND0 Ve
: 12 Vaee' | Upper limit of reference span. Sets the Full
3 De1 Thres-state data output, bit 1 Scale input voltage. Range: Vags— 10 Vgp
: DB2. | Three-state data.oulput, bit 2. 13 cs CHIP-SELECT input. C5 must be low for the
5 DB3 Three-state data output, bit 3, device 1o recognize WR or AD inputs |
& |WR/RDY | WRITE control input/READY status output, 14 DB4 | Three-state data output, bit 4. |
Sea Digital Interface section. 15 | DBS | Three-state data output, bit 5.
T MODE | Mode selection inpul. This input is ;
Internally pulled low with a 50uA current ) DBe Three-state data output, bit 6.
source. 17 DBe? Three-state data output, bit 7 (MSB),
.:I.%_g%da o’:g?ﬁ;%fﬁfﬂ: 18 | OFL | Overflow Output If the analog input is greater
. i a than Vpee*, DFL will be high at the end of the
B RD READ input. AD must be low to access data. conversion. it can be used to cascade two or
Sea Digital Interface section. more davices to increase resolution
g INT | INTERRUPT output. INT going low indicates 19 N.C. | Test Pin. Do not connect.
the completion of a conversion. See Digital ”
Imterface saction = Voo Fower supply voltage. +5V
10 GMND Ground, ) |

WR. This completes the conversion and enables
DBO-DBT. INT goes low after the falling edge of RD
and Is reset on the rising edge of RD or CS.

Pipelined Operation

"Pipelined" operation is achieved by tying WR and
BD together (Figure 4). With CS low, taking WR and
RD low starts a new conversion and, at the same
time, reads the result of the previous conversion.

Stand-Alone Operation

In stand-alone operation, CS and RD are tied low
and a conversion is initiated by pulling WR low
(Figure 5). Output data is valid approximately 600ns
after the rising edge of WR.

Analog Considerations

Reference Input

The Vger(+) and Vrer(-) inputs of the converter set
the full-scale and zero input voltages. The voltage at
Vrer(-) defines the input level which produces an
output code of all zeroes, and the voltage at Vaep(+)
defines the input which produces an output code of
all ones (see Figure 6). Figure 7 shows some refer-
ence configurations.

Bypassing
A 47 uF electrolytic and 01 uF ceramic capacitor should
be used to bypass the Vpop pin to GND. The lead
length of these capacitors should be as short as
possible. If the reference inputs (pins 11, 12) are driven
by long lines, they also should be bypassed to GND
with 0.1 uF capacitors at the reference input pins.

WMAXIV




CMOS High Speed A/D Converter
with Track/Hold Function
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ADCO0820
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CMOS High Speed A/D Converter

with Track/Hold Function
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The ADCOB20 analog input behaves somewhat
differently from conventional A/D converters. The
ADCO0820 takes varying amounts of current from the
input depending on the operating cycle of the A/D.

During the input sampling phase (WR = LOW in the
(WR-RD Mode) input capacitors must be charged to
the input voltage through the resistance of internal
analog switches (about 2kl to 5kil). In addition,
about 12pF of stray capacitance (Cg) must be
charged. An equivalent RC model of the input is
shown in Figure 8. The 45pF input capacitance
allows source resistances (Rs) of up to 1kl to be
used without increased settling time. For larger
resistances, the width of the WR pulse must be
increased from 600ns. In the RD mode, where the
sample time is fixed, Rg greater than 1k{l1 ma
cause sefttling errors. In this case, use the WR-R

mode and greater than 600ns RD time, or use a
buffer to drive the analog input,

Input Filtering

The ADC0820's sampled data comparators generate
input transients at V. This does not degrade per-
formance since the A/D only "looks” at the input after
these transients occur. It is not necessary to filter
these tr;ansients with an external capacitor at the Viy
terminal.

Inherent Track-and-Hold

The ADCOB20 can measure a variety of high speed
input signals without the help of an external sample-
and-hold, The input is tracked from the time WR goes
low (in the WR-RD mode) to approximately 100ns
after it returns high. Input signals with slew rates
typically up to 200m\V/us can be converted without
error.

Hn—l':l.‘h—/' -y ?:I.il‘i 5 D
Ly J‘ J‘:ﬂ‘pF
mFI I
Figure 8. Equivalent Input Model
Chip Topography
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