ANALOG Fast, Complete 12-Bit A/D Converter
DEVICES with Microprocessor Interface

AD574A

REV. C

1.1 Scope.

This specification covers the detail requirements for a 12-bit resolution A/D converter with complete
microprocessor interface and a high performance buried Zener reference.

1.2 Part Number.

The complete part number per Table 1 of this specification is as follows:

Device Part Number'

-1 AD574AS(X)/883B
-2 ADS574AT(X)/883B
-3 AD574AU(X)/883B
NOTE

'See paragraph 1.2.3 for package identifier.

1.2.3 Case Qutline.
See Appendix 1 of General Specification ADI-M-1000: package outline:

X) Package Description
D D-28 28-Pin DIP
E E-28A 28-Pin LCC

1.3 Absolute Maximum Ratings. (T s = +25°C unless otherwise noted)

VectoDigital Common . . . . . . v Lo i e e e e e e +16.5V
VeetoDigital Common . . . . . . . . . . oo e —-16.5V
ViogictoDigital Common . . . . . . . o o ittt e e e e e +7V
Analog Common to Digital Common . . . . .. ... ... i +1V
Control Inputs (CE, CS, Ao, 1278, R/C) to Digital Common . . . . . .. .. —0.5V 1o Viogic +0.5V
Analog Inputs (REF IN, BIP OFF, 10Vyy) to Analog Common . . . . . ... ... ..... +16.5V
20V t0 Analog COMIMON .+« & v v v v v v v e et e et s e e e e e e e +24V
REF OUT . . . o it e e e e i e s e e e e e et et e e e Indefinite Short to Common

Momentary Shortto Vec
Power Dissipation . . . . - . « . v v i i i e e e e e e e e e e e s 1000mW
Storage Temperature Range . . . . . . . . .. ... .. oL —-65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . .« o v v v v it t vt it +300°C

1.5 Thermal Characteristics.

25°C/W for D-28 or E-28A
60°C/W for D-28 or E-28A

Thermal Resistance ;¢
0 TA

i
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AD574A— SPECIFICATIONS

Table 1.
Design Sub Sub Sub
Limit Group | Group | Group
Test Symbol | Device @+25°C| 1 2,3 4 Test Condition’ Units
Power Dissipation Pp -1,2,3 | 725 725 Tristated Outputs mW max
Input Resistance Rin -1,2,3 3 10V Span k) min
7 k) max
6 20V Span k() min
14 14 k() max
Internal 10V Reference VREF -1,2 +20 +20 Bipolar mV
Output Voltage Error —3 +10 +20 +10 1.5mA External Load
Logic Input High? Vi -1,2,3 | 20 2.0 +Vmin
CE,CS,R/C, Ao 5.5 +V max
Logic Input Low? Vio -1,2,3 | 0.5 -V min
CE,CS,R/C, Ao 0.8 0.8 +Vmax
LogiﬂnpuLCurrent Inin -1,23 20 20 20 Vig=5.0V + |.LA max
CE,CS,R/C, Ao Vi.=0.0V
Logic Output High
DB11-DBO Vou -1,2,3 2.4 2.4 24 Isource = 500pA +V min
Logic Output Low
DB11-DB0, STS Voo {-1,2,3 | 04 0.4 0.4 Isivk = 1.6mA +Vmax
Three-State Output Leakage Outputs Tristated
DBI11-DB0 IoLt -1,2,3 | 20 20 20 Vig=5.0V + wA max
Power Supply Current I -1,2,3 | 40 40 Outputs Tristated mA max
Icc -1,2,3 | 5 5
Igg -1,2,3 | 30 30
Full-Scale Calibration Drift TCAg |-1 20 + LSB max
-2 10
-3 5
Linearity LE -1 1 1 1 10V Unipolar, 20V Bipolar | + LSB max
-2,3 172 1 1 172 Major Transitions
Differential Nonlinearity? DNL (-1 11 11 1 All Codes Tested Bits min
-2,3 12 11 12 12
Power Supply Rejection Ratio*{ PSRR | —1 2 2 See Note 5 + LSB max
-2,3 1 2 1
PSRR |-1,2,3 12 1/2 See Note 6
PSRR |-1 2 2 See Note 7
-2,3 1 2 1
Unipolar Offset Error Vose -1 2 2 4 + LSB max
-2,3 1 2 2 1
Unipolar Offset Drift TCvos |-1 2 +LSB max
-2,3 1
Bipolar Offset Error Bpoxe -1 4 4 8 Bipolar + LSB max
-2 4 4 6 20V Span
-3 2 4 3 2
Bipolar Offset Drift TCBpog|—1 4 Bipolar + LSB max
-2 2 20V Span
-3 1
Full-Scale Error Ap -1,2 0.25 0.25 Bipolar + %/FSR max
-3 0.125 0.25 0.125 | 20V Span
Ay -1,2 0.25 Unipolar + %/FSR max
-3 0.125 10V Span
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Design Sub Sub Sub
Limit Group | Group | Group
Test Symbol | Device @+25°C| 1 2,3 9 Test Condition’ Units
Full-Control Mode!
STS Delay from CE tpsc -1,2,3 400 350 Timing Per Figure 1 ns max
CE Pulse Width tHEC -1,2,3 | 300 300 Timing Per Figure 1 nsmin
Access Timing (from CE)® | tpp -1,2,3 | 200 200 “Timing Per Figure 2 ns max
OQutput Float Delay tHL -1,2,3 100 100 Timing Per Figure 2 ns max
Data Valid After CE Low tup -1,2,3 25 25 Timing Per Figure 2 ns min
Stand-Alone Mode'
Low R/C Pulse Width tHRL -1,2,3 250 250 Timing Per Figure 3 ns min
STS Delay from R/C tps -1,2,3 600 600 Timing Per Figure 3 ns max
Data Access Time® tDDR -1,2,3 250 250 Timing Per Figure 3 ns max
Data Valid After R/CLow tHDR -1,2,3 25 25 Timing Per Figure 3 ns min
Conversion Time tc -1,2,3 35 35 To 12 Bits S max
24 24 To 8 Bit
NOTES

Wee = +15V, Vg = — 15V, V o5c = +5V, 128 connected to V; o1, Ao and CS at logic “0”, CE at logic “1.” 10V unipolar configuration unless otherwise noted.
10V Unipolar: 50(2 resistor Pin 8 to Pin 10, 504} resistor Pin 12 to ground, analog input to Pin 13.
20V Bipolar: 50Q) resistor Pin 8 to Pin 12, 500 resistor Pin 8 to Pin 10, analog input to Pin 14.
See Figures 1, 2, and 3 for timing information.

2Vyyy = 2.0V min and Vy;_ = 0.8V max, guaranteed design limits — 55°Cto + 125°C.
*Minimum resolution for which no missi

codesareg

q

4 Change in unipolar 10V span with full-scale (Code 4095) transition voltage.

3Test Conditions for PSRR:

13.5V < Ve < 16.5V, Vioaic = SV, Vg = — 15V

11.4V = Ve < 12.6V, Viogic = SV, Veg = — 12V
84.5V =< Viogic = 5.5V, Vee = 15V, Vgg = — 15V
7-16.5< Vgg < —13.5V,VLogic = SV, Vec = 15V

—12.6V = Vgg < —11.4V, V ocic = 5V, Vec = 12V

#See Figure 4.

3.2.1 Functional Block Diagram and Terminal Assignments.
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3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (57).

4.2.1 Life Test/Burn-In Circuit,

Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015

test condition (B).
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Symbol | Parameter Min Typ Max | Units
tpsc STS Delay from CE 400 | ns
tHEC CE Pulse Width 300 ns
tssc CS 1o CE Setup 50 ns
thsc CS LowDuringCEHigh | 200 ns
tsre R/C1oCE Setup 50 ns
trRC R/CLow During CEHigh | 200 ns
tsac Ao toCE Setup [ ns
tHac Ao Valid During CE High | 300 ns
tc Conversion Time

8-BitCycle 10 24 us

12-BitCycle 15 35 us

Figure 1. Convert Start Timing

6-22 ANALOG-TO-DIGITAL CONVERTERS

REV. C



ADS574A
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DB11-DBO

DB11-DBO

ps
s l‘ - Symbol | Parameter Min Typ Max | Units
—] ),\-——— tme | LowR/CPulse Width 250 ns
~ ey S tos | STSDelayfromRIC 600 | ns
e, wan tHDR Data Valid After RICLow | 25 ns
vl LOATA VAL tus STS Delay After Data Valid | 300 1000 | ns
I THRH High R/C Pulse Width 300 ns
tDDR Data Access Time 250 | ns
)

7 1 Symbol | Parameter Min Typ Max | Units

tpp' Access Time (from CE) 200 | ns

& Yetsne ) tp, Data Validafter CELow | 25 ns

ta? Output Float Delay 100 | ns

_ tssr CS to CE Setup 150 ns

e _1;;: T;,.’;R— SRR R/CtoCE Setup 0 ns

tsAR AotoCE Setup 150 ns

b—— T_{ thsR a_Valid After CE Low 50 ns

SAR nAR tHRR R/CHigh After CE Low [] ns

s tHAR Ao Valid After CE Low 50 ns
%o Vtpp is measured with the load circuit of Figure 4 and defined as the time required

HIGH DATA - HIGH foran output tocross 0.4V 10 2.4V.
IMPEDANCE WP 2ty is defined as the time required for the data lines to change 0.5V when loaded
[~e—toD L with the circuit of Figure 5.

Figure 2. Read Timing

pATA \_ HIGHZ

VALD

Figure 3. Stand-Alone Mode Timing
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a. High-Z to Logic 1 b. High-Z to Logic 0

Figure 4. Load Circuit for Access Timing Test
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Figure 5. Load Circuit for Output Float Delay Test
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