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8-Bit uP Compatible A/D Converters

General Description

The ADCO0801, ADC0802, ADC0803, ADC0804 and
~ADCDB05 are CMOS 8-bit successive approximation A/D
 converters that use a differential potentiometric ladder—
similar 1o the 256R products. These converters are de-
signed 1o allow operation with tha NSC800 and INS8080A
derivative control bus with TRI-STATE® output lalches di-

rectly driving the data bus. These A/Ds appear like memary
locations or I/0 ports to the microprocessor and no inter-

facing logic is needed.

Differential analog voltage inputs aliow increasing the com-
mon-mode rejection and offsetting the analog zero input

voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage

span to the full 8 bits of resolution.

Features

® Compatible with 8080 pP derivatives—no interfacing

Differential analog voltage inputs
Logic inputs and outpuls meel both MOS and TTL volt-

age level spacifications

supply

Works with 2.5V (LM336) voltage reference
On-chip clock generator
0V to 5V analog input voltage range with singla 5V

No zero adjust required
0.3" standard width 20-pin DIP packags

20-pin molded chip carrier or small outline package
Operates ratiomatrically or with 5 Ve, 2.5 Vpe, or ana-
log span adjusted voltage reference

Key Specifications

® Rasolution

B Total error

Y, LSB, 2% LSB and +1 LSB

e

& bus

logic needed - access time - 135 ns ® Conversion time 100 ps
® Easy interface to all microprocessors, or operalas
“sland alone"
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‘ T >
Absolute Maximum Ratings (otws 1 & 2, : 7 b
If Military/Aerospace specified devices are required, Slorage Temparalure Range ~65°Clo + 150°C 8
please contact the WNatlonal Semiconductor Sales Package Dissipation at Ta = 25°C 875 mW 2
Office/Distributors for availabliity and specifications. S ony -~
ESD Susceptibility (Note 10) BOOV >
Supply Voltage (V) (Note 3) i 6.5V (w)
Voltage . . o
Logic Control Inputs -0 to + 18V Operatmg Ratlngs (Notes 1 & 2) S
Al Other Input and Outputs ~0.3V to (Voo + 0.3V) Temperalure Range TMINS TR S Tyax =
Lead Temp (SOICIEring. 10 SBCOndS} ADC0801 /02LJ =55°C= TA » + 125°C ~
Dual-In-Line Packaga (plastic) 260°C ADC0801/02/03/04LCJ TAFGLTanresT || B
Dual-In-Line PaCkagﬁ l’CG[ﬂﬂ]IC} 300°C ADCOBO] /OEIUSIGSLCN 40°C - Tﬁ\ ~ +85°C O
Surtace Mount Package ADCO0B04LCN 0°C= Ta= 170°C o
e oot e ; — ADC0802/03/04LCV 0CsiTas +70C | B
s {f‘s‘iecon dcl" X 2200 ADC0802/03/04LCWM 0°CuTas +70C | D@
S Range of Vee 4.5Vpc106.3 Vpe g
" Electrical Characteristics O
The following specifications apply for Vee =5 Vpe, Trines Ta< Tygax and lcLic =640 kHz unless otherwise specified. §
Parameter Conditions Min Typ Max Units s
ADC0801: Total Adjusled Error (Note 8) With Full-Scale Adi. £ S g
(See Section 2.5.2) i LS8 O
ADCO0B802: Total Unadjusted Error (Nots 8) VRer/2=2.500 Vo + 14 LSB 8
ADCOB03: Total Adjusted Error (Note 8) With Full-Scale Adj. £, (SB g
(See Section 2.5.2) =
ADCO804: Total Unadjusted Error (Note 8) Veer/2=2.500 Voc +1 LSB
ADCOB05: Total Unadjusted Error (Note 8) VRer/2-No Connection 11 LSB
VRee/2 Input Resistance (Pin g) ADC0801/02/03/05 2.5 ; k1
I ADCOB04 (Note 9) 0.75 1.1 kO
Analog Inpul Valtage Range (Note 4) V(+) or V(—) Gnd-0.05 Voo +0.05 Voc
[ BC Commen-Mode Error Over Analog Input Voltage Ve t Ve LSB
| Aange
Power Supply Sensitivity Vee=5Vpe £10% Over i'.‘;’m i LSB
Allowad Vin( +) and Vin(—)
Voltage Range (Note 4)
AC Electrical Characteristics i
The following speciﬁcationé_—apply for Voo =5 Vpe and Ta = 25°C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Tc Conversion Time foLk = 640 kHz (Note 6) 103 114 us
Te Conversion Time (Note 5, 6) 66 73 1/1cLk
folk Clock Frequency Vee =5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle (Note 5) 40 60 %
CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode C5=0 Vpge, fo k=640 kHz
(AR Width of WR Input (Start Pulse Width) CS=0Vpc (Note 7) 100 ns
lace Access Time (Delay from Faliing CL=100pF 135 200 ns
Edge of RD to Output Data Valid)
t1H, oH TRI-STATE Control (Delay CL=10pF, R =10k 125 200 ns
from Rising Edge of AD to (Sea TRI-STATE Test
Hi-Z State) Circuits)
twi. try Delay from Falling Edge 300 450 ns
‘ of Wﬁorﬁﬁ to Reset of INTR
| Cin Input Capacitance of Logic 5 7.5 pF
i Control Inputs i :
I COUT TRI-STATE OUtpUt 5 7.5 o I _-:I. PE_.(,
l Capacitance (Data Buffers) 20
! _ CONTROL INPUTS [Note: CLK IN (Pin 4) is the Input of a Schmitt trigger circuit and is therefore specified separately]
| :
[ VinQ1) Logical “1" Input Voltage Vec=5.25Vpe 20 15 Ve
| (Except Pin 4 CLK IN) )
|

2-23




Anexo

Caracteristicas ADC080x

AC Electrical Characteristics (Contnued)
The following specifications apply for Voo = 5Vpc and Ty < Tx € Ty, unless otherwise spectfied
Symbol [ Parameter J Conditions [ Min J Typ ’ Max Untts
CONTROL INPUTS [Mote: CLK IN (Pin 4) 1s the inpul-of a Schmitt Ingger circurt and is therefors specrfied separatety|
Vin (0) Logecal 0" Input Voltage Voo =475 Voo ‘ 08 Voo
(Exceapl Pin 4 CLK IN)
ling (1) Logical "1" Input Currant Vin=5Vpe 0.005 1 rADC
(Al Inpasts)
ling (D) Logwkcal 0" Input Currant Vin=0Vpe -1 - 0005 rADC
(Al Inputs)
CLOCK IN AND CLOCK R
Vi + CLK IN (Pin 4) Positva Gong 2.7 31 is Voo
Thrashold Voltage
Vy CLK IN (Pir 4) Negative 15 18 21 Vo
Going Threshold Voltage
Wiy CLK IN (Pin 4) Hyslerasis 06 13 20 Voo
Mr+1-{Vy-) ~ o
YouT (0) Logical "0 CLK R Output o= 360 pA 04 Voo
Vollage Ve =4 75Vpe
Vewgr (1) Logical 717 CLK R Output lg= —~360 nA 2.4 Voo
Voltage Ve =475 Ve
DATA OUTPUTS AND INTR
Vet (D) Logical "0 Output Votage
Data Outputs lur =16 mA Ve =475 Ve 0.4 Voo
= INTR Output Iyt = 1.0 mA, Voo =4.75 Ve 04 Voo
Voot (1) Logical 1 Output Volage iy = —360 pA Voo = 4.75 Voo 2.4 Voe
Vout (1) Logical 1" Oulput Voltage lo= =10 A Voo =4.75 Vpe 45 Vo
- TRLSTATE Disabled Output Vour =0 Vpe 3 #Apc ;
Leakags (All Data Butlers) Vout=5 Voo 3 AL
lsouRce Vout Short 1o Gnd, Tg =25°C 45 6 mAn-
IginK Vout Short o Ve, Ta = 25°C 9.0 16 MALC
POWER SUPPLY
lgg Suppty Current (Includeas loLk = 640 kHz,
Ladder Current) VRer/2=NC. T, =25C
and C5=5v
ADCDB01/02/03/04LCY/05 1 18 mA
ADCOBO4LCN/LCV/LOWM 19 25 mA
Hols !.mmmmmummmmm-wmmmm xammwmmmmmﬂmmnw !
mmmnm’wwm i
m-tum--mmmwm_mmm.m“-unﬁmmlmm.hmmmnmom
Mote 3: A 7enec dode emzts, imermaly, hmvmnwwm.wumwwrvm
Mote 4. For Vied = )2 Vi + ) the dhgrtal output code will be 0000 0000 Two on-chip diodes are Bed 10 sech snalog input (3ee biock dagram) wivch wil forward
mla-wmmmmmmmuwmm‘pﬁmuv&m &mmmumvmmusﬂ
&3 hagh lved analog nputs (SV) can cause this nput dioda 1o ity &t Tamp and Causs ertor for analog NpUts near hl-scale The
sp-:-lc-nmmw&udmm_mmm-slmguhunagv..dmmmhmwwmmwmv.Ih-om.n
mﬂumToﬂh-mmovmnsvxmmmwnmm.mmm«a.mvxmmn"
viriations, inftlal tolerance and toading.
mxmumnm-mmmmmt— Y Can degr For lomer dock lrequencees, the tuty cycse kavis can ba
.mmwuhmmmmMmmmmwmammmzHM
l‘ﬂllcwmmmm-whsmmmummmmmmnmummmw Tha
St recuest b internally laiched, see Figury 2 and section 2.0.
Nm?:ﬁ-ﬂlrwhll-m-dhm-ihmmmmmmamMmmmmmmmmmaw
muommm.mmmwhmumhmmwnmummummmcmmwa_
mmmumumm-:wmin-mz.s.!}.nwmm-tmmmmo—mz.swfwns
ﬂuuumvw:zmhmwmunwmmmvmnwmumdmmuM,M.-m
m.mhhmtm.mmhmlam.humdmmmmmLm sach resisior s fypically 2.2 kil
Hota 10: Human body model, 100 pF dlacharped Trough & 1.5 ki resistor.
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