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MAXI/

660ns L P-Compatible,

8-Bit ADC with Track/Hold

General Description

The MX7821 high-speed, microprocessor-compatible
(uP), 8-bit analog-to-digital converter (ADC) is a plug-in
upgrade for the industry-standard 7820. The MX7821
uses a half-flash technique, resulting in a 660ns conver-
sion time vs. 1.36us for the 7820. A Vss pin, not supplied
by the 7820, supports dual power supplies and bipolar
analog inputs.

The MX7821 has track-and-hold function capable of
digitizing a 100kHz signal, and is tested for both its static
and dynamic capability. The converter-uP interface ap-
pears as a memory location or input/output port that
requires no external interface logic. The data outputs use
latched, three-state buffered circuitry for direct connec-
tion to a uP data bus or system input port. The MX7821
has an overflow output for cascading devices to attain
higher resolution. The ADC's input/reference arrange-

Features

4 660ns Conversion Time

4 20-Pin Narrow DIP Package

4 No External Clock

4 Pin-Compatible Upgrade for
Industry-Standard 7820

4 100kHz Input Signal Bandwidth

4 Bipolay/Unipolar Inputs

4 Single +5V or Dual +5V Supplies
4 Ratiometric Reference Inputs

4 Static and Dynamic Tested

4 Internal Track/Hold

Ordering Information

ment enables ratiometric olperation. For a detailed de- PART TEMP. RANGE PIN-PACKAGE
Sﬁﬂpttlon of MX7821 Operatlon, refer to the MX7820 data MX7821KN 0°C to +70°C 20 Plastic DIP
sheet.
MX7821KR 0°Cto +70°C 20 Wide SO
Applications MX7821KP 0°Cto+70°C 20 PLCC
Digital-Signal Processing MX7821K/D 0°Cto+70°C Dice*
High-Speed Data Acquisition MX7821BQ -40°Cto +85°C 20 CERDIP
Telecommunications MX7821KEWP -40°Cto +85°C 20 Wide SO
. MX7821TE -55°Cto +125°C 20 LCC*
High-Speed Servo Loops . *
Augio Svt MX7821TQ -55°Cto +125°C 20 CERDIP*
udio Systems
* Contact factory for dice specifications.
** Contact factory for availability and processing to MIL-STD-883.
Functional Diagram Pin Configurations
VoD
120 TOPVIEW i
VREF+ 2 BT 5 i o/ Voo
VREF FLASH 0o [2] [19] Vss
VN1 01 [3] 1] OFC
D0-D7 D2
o | o M fo e
Ty DRIVERS [ oG 03 [5] 16] 06
25, WR/RDY D5
VREF+ ] 1417 [6 ]
5+ 8 { MODE [7 | [14] D4
ADC RD [8 13] CS
(41SB) — e} <]
maxim W [o] [12] vRer:
TIMING AND CONTROL MX7821 GND 3
I CIRCUITRY fro 1] VREF
L L 1 L 1
o 17 Tg Ti3 Tg Tg Ty DIP/SO
GND MODE WRRDY TS RD INT  Vss PLCC and LCC on last page
MAXIMN Maxim Integrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.
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ABSOLUTE MAXIMUM RATINGS
VpD to GND
Vss to GND
Digital Output Voltage to GND

(Pins 2-5, 9, 14-16, 18)
VREF+ to AGND
VREF-to AGND

-0.3Vto +7V
+0.3V to -7V

............... -0.3V to Vpp +0.3V
Vsgs -0.3V to Vbp +0.3V
Vss -0.3V to Vpp +0.3V

VINOGND ....................... Vss -0.3V to Vpp +0.3V
Continuous Power Dissipation (any package)
O+75°C .. 1000mwW

10mwW/'C

Operating Temperature Ranges:
MX7821K _
MX7821B _
MX7821T _

Storage Temperature Range

Lead Temperature (soldering , 10 sec)

. 0°Cto+70°C
-40°C to +85°C
-55°C to +125°C
-65°C to +150°C
+300°C

Stresses beyond those listed under "Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VDD = +5V £5%; GND = 0V, Unipolar Input Range: Vss = OV, VREF+ = 5V, VREF- = 0V; Bipolar Input Range: Vss = -5V 5%,

VREF+ = 2.5V, VREF- =

-2.5V; specifications apply for RD mode, Pin 7 = OV, Ta =TMIN to TMmaX, uniess otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP  MAX | UNITS
UNIPOLAR INPUT RANGE
Resolution N 8 Bits
Total Unadjusted Error (Note 2) TUE +1 LSB
No Missing Codes Resolution 8 Bits
BIPOLAR INPUT RANGE
Resolution N 8 Bits
Zero-Code Error +1 LSB
Full-Scale Error +1 LSB
Signal-to-Noise Ratio SNR | N = 99.85kefz Ll scale sine wave wih 45 B
Total Harmonic Distortion THD }gﬁh}ﬁﬂ‘gsﬂééﬂﬁ?we sine wave with -50 dB
Peak Harmonic or Spurious Noise }gxh;ﬁz‘gsjgééﬂﬁicale sine wave with -50 aB
fa(84.72kHz) and ~ }
Intermodulation Distortion IMD ];?51%4x)?a7v§2\2vif#1“%:§ﬂsb Znc-order terms % dB
ING = 500kHz 3rd-order terms -50
Slew Rate, Tracking 2.36 1.6 Vius
REFERENCE INPUT
Input Resistance Resistance between VREF+ and VREF- 1 4 kQ
VREF+ Input Range VREF- Voo vV
VREF- Input Range Vss VREF+ )
ANALOG INPUT
Input Voltage Range VREF- VREF+ %
Input Leakage Current BV LSVINSBY 3 pA
Input Capacitance CiN 32 pF

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +5V £5%; GND = 0V; Unipolar Input Range: Vss = OV, VREF+ = 5V, VREF- = 0V; Bipolar Input Range: Vss = -5V £56%,
VREF+ = 2.5V, VREF- = -2.5V; specifications apply for RD mode, Pin 7 = OV; TA =TMIN to TMAX, unless otherwise noted.) (Note 1)

PARAMETER l SYMBOL ‘ CONDITIONS I MIN TYP MAX ‘ UNITS
LOGIC INPUTS
Input High Voltage VINH CS, WR, RD 24 \
~MODE 3.5
Input Low Voltage VINL CS, WR, RD 08 \Y
MODE 15
CS,RD 1
Input High Current IINH WR 3 uA
MODE 50 200
Input Low Current IINL -1 pA
Input Capacitance (Note 3) CIN 5 8 pF
LOGIC OUTPUTS
Output Low Voltage VoL D7-DO, INT, OFL; Igink = 1.6mA 0.4 v
RDY: IsINK = 2.6mA 0.4
Output High Voltage VoH D7-DO, INT, OFL; ISOURCE = -360uA 40 %
Floating State Leakage Current ILkG D7-Do, RDY +3 HA
Floating State Output |
Capacitance (Note 3) Cout D7-DO, RDY 5 8 pF
POWER REQUIREMENTS
MX7821K 15
Ibb mA
Supply Current CS=RD =0V | MAX7821B/T 20
Iss 100 nA
Power Dissipation PD 50 mw
Power-Supply Sensitivity PSR | VBB A Ry L0 N for unipolar mode +116  +1/4 | LSB

Note 1: Performance over power-supply tolerance guaranteed by power-supply rejection test.
Note 2: Total Unadjusted Error includes relative accuracy, zero-code error, and full-scale error.
Note 3: Guaranteed by design.

TIMING CHARACTERISTICS

(VDD = +5V, Vss = OV or -5V, Unipolar or Bipolar Input Range, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS to RDWR
Setup Time tcss 0 ns
CS to RDWR
Hold Time tcsH 0 ns
5 to RDY Del Ta=+25C 70
0 elay- DY ns
(Note 4) TaeTumtoTux | MX7821BIK 85
MX7821T 100
c on Ti Ta=+25C 700
onversion Time
tCRD ns
(RD Mode) ae Tumto T | MX7821BIK 875
MX7821T 975

MAXIMN 3
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TIMING CHARACTERISTICS (continued)

(VDD = +5V, Vss = QV or -5V, Unipolar or Bipolar Input Range, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ta = +25°C, CL = 20pF tcRD+25
EA = TMIN to TMAX, MX7821B/K tcRD+30
Data-Access Time L = 20pF
(RD Mode) (Note 5) tacco : MX7621T tcRD+35 | ns
Ta = +25°C, CL = 100pF tcRD+50
Ta = TMIN to Tmax, MX7821B/K tCRD+65
CL = 100pF MX7821T tCRD+75
25 to INF Del Ta = +25°C, CL = 50pF 50 80
0 ela
(RD Mode) Y UNTH | TA = Thin to TMAK, MX7821B/K 85 ns
CL = 50pF MX7821T 90
Data-Hold Ti Ta= +25C 60
ata-Hol ime
toH ns
(Note 6) Ta = ThiN 10 ThAX MX7821B/K 70
MX7821T 80
Delay Time Bet Ta=+25°C 350
elay lime between t
i P MX7821B/K 425 ns
Conversions Ta = TMIN to TMAX /|
MX7821T 500
Ta=+25C 0.250 10
Wite Pulse Widtn tWR MX7821B/K 0.325 10 us
Ta = TMIN 0 TmAX
MX7821T 0.400 10
Delay Time Betw Ta=+25C 250
ay Time Between tRD
MX7821B/K 350 ns
WR and RD Pulses Ta = TMIN to TMAX /]
MX7821T 450
RD Pulse Width Ta = +25°C (Figure 3) 160
(WR-RD Mode) tREADT | Ta = Tainto T MX7821B/K 205 ns
Determined by tacc1 A= TMIN MAX
yHee (Figure 3) MX7821T 240
Ta = +25°C, CL = 20pF (Figure 3) (Note 3) 160
TA = TMIN to TMAX, MX7821B/K 205
Data-Access Time CL = 20pF (Figure 3)
{(WR-RD Mode) tacci {Note 3) MX78217 240 ns
{Note 5) " -
Ta = +25°C, CL = 100pF (Figure 3) 185
Ta=TMmINtO TMAX- MX7821B/K 235
CL = 100pF (Figure 3) MX7821T 275
- Ta = +25°C 150
RD to INT Delay tRi MX7821B/K 1 ns
Ta = TMIN to TMAX 8218/ &
MX7821T 220
o Ta = =257C, CL = 50pF 380 500
WR to INT Delay INTL | 7o = TN to Tmax, MX7821B/K 610 ns
Ct = S0pF MX7821T 700

MAXIMN
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TIMING CHARACTERISTICS (continued)

(VDD = +5V, Vss = QV or -5V, Unipolar or Bipolar Input Range, Ta = +25°C, unless otherwise noted.)

IC8LXN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RD Pulse Width Ta = +25°C (Figure 4) 65
(WR-RD Mode) tREAD2 - ns
Determined by taccz Ta = TMIN 10 TMAX MX7821B/K 75
(Figure 4) MX7821T 85
Ta = +25°C, CL = 20pF (Figure 4) (Note 3) 65
Ta = TMIN to TmAX, MX7821B/K 75
Data-Access Time CL = 20pF
(WR-RD Mode) tacce | (Note3) MX7821T 85 ns
(Note 5) - -
Ta = +25°C, CL = 100pF (Figure 4) 90
Ta = TMIN t0 TMAX, MX7821B/K 110
CL = 100pF (Figure 4) MX7821T 130
R ta INT Ta = +25°C, CL = 50pF 80
WR to INT Delay t
(Stand-Alone Operation) | THWR | Ta = TmiN to TMaX, MX7821B/K 100 ns
CL = 50pF MX7821T 120
TA = +25°C, CL = 20pF (Note 3) 30
Data-Access Time Ta = TMIN to TMAX, MX7821B/K 35
After INT CL = 20pF (Note 3)
(Stand-Alone Operation) L MX7821T 40 ns
(Note 5) Ta = +25°C, CL = 100pF 45
TA = TMIN to Tmax, MX7821B/K 60
€1 = 100pF MX7821T 70

Note 3: Guaranteed by design.

Note 4: C = 50pF and RL = 5k pull-up resistor.

Note 5: See Figure 1 for load circuit. Parameter defined as the time required for the output to cross +0.8V or +2.4V.
Note 6: See Figure 2 for load circuit. Parameter defined as the time required for data lines to change 0.5V.

+5V

DN * 4 DN

% cL l oL *
.l 1
A HIGHZ TO Vou

3k

— OGN — DGND =

B. HIGH Z TO VoL A VoHTOHIGHZ B. VoLTOHIGHZ

Figure 1. Load Circuits for Data-Access Time Test Figure 2. Load Circuits for Data-Hold Time Test
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sk Z N\ Vi
la— {CSH
"
WR 4}_/
tess le— D —* |._ o
[— t -
5 — et ————————————
S P ‘ — 1
INT D0-D7 )
=l ) DATAVALID )
D0-07 DATA VALID
tACCT —»{  |a— —’* {DH jt—
Figure 3. WR-RD Mode Timing (tap < twri) Figure 6. WR-RD Mode Stand-Alone Operation (CS = RD = 0)

S_A A\

Pin Configurations (continued)

— twr
WR 4
tess —» e loSH — b
IREAD2 -
- \'_ ~p—_— =2 £ 8 8
tRD n ﬂ H
. tINTH
[ ]
INT h __
e tNTL —»] 02 [4] [16] OFL
D0-D7 DATAVALID 03 [&] MAXIMN [17] D7
thcC2 —» fo— 4-|IDH-— WRRDY [5 | MX7621 6] D6
MODE [T ] [15] D5
Figure 4: WR-RD Mode Timing (tap > twr) RD [] [14] D4
TS
cs N 2 24 &8
= & g ¥
{cSH — > >
T T\ /_AF PLCC/LCC
tcss
" b
ROY -} WITH EXTERNAL PULL-UP For application information, refer
—
oY —» F INTH to the MX7820 data sheel.
INT
[ IcRD
D0-D7 DATAVALID
{ACCO —-‘ IOH Je—

Figure 5. RD Mode
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Package Information

INCHES MILLIMETERS
E DIM™MIN | mAX | mIN_| wax

- D - * [—— 1 —] A - 0.200 - 5.08

A1 ]o0015 | - 0.38 -

+ A A3 A2 | 0125 | 0.175 | 318 | 445
A A2 ( [ T A3 | 0.055 | 0.080 | 140 | 2.03
B [ 0016 | 0022 | 041 | 056

B1 | 0.045 | 0.065 1.14 1.65
C [0.008 | 0012 0.20 0.30
D1 | 0.005 | 0.080 0.13 2.03

EF

>
-

¥ il 072157 14 E [ 0300 | 0.325 | 7.62 | 8.26
C - E1 ] 0240 | 0310 | 610 | 7.87

e B1 . eA e | 0.100 - 2.54 -

B oA | 0.300 | - 762 -

eB— eB | - |o0400 | - 10.16

_>| D1 L [ 0115 [ 0150 | 292 | 381
— 7 /1 . INCHES MILLIMETERS
Plastic DIP  [PXG. DM P'NSITWIN MAX | MIN | MAX

PLASTIC P | D | 8 Joa4s]0.390] 8.84 | 901

DUAL-IN-LINE P | D | 14 |0.735 | 0.765 | 18.67 | 19.43

P | D | 16 [0.745 | 0.765 | 18.92 | 19.43

PACKAGE P | D | 18 [0.885 | 0.915 | 22.48 | 23.04

e (0.300 in.) P | D |20 [1.015 |1.045 [25.78 | 26.54

N | D | 24 [1.14 |1.265 |28.96 | 32.13
21-0043A

oI |—INCHES MILLIMETERS

MIN | MAX | MIN | MAX

I SE— A | 0.093 | 0104 | 2.35 | 2.65
* A1 | 0.004 | 0.012 | 010 | 0.30

( 0>-8° [ B | 0014 | 0.019 | 035 | 049

YT l A L J%L \ C | 0009 | 0013 | 023 | 0.2

* *QOJJ’JI{I" T 7 E | 0.291 0.299 7.40 7.60

el |l [ [ 0.604in. | e 0.050 1.27

c L - H | 0.394 | 0.419 | 10.00 | 10.65

L {0016 | 0.050 | 0.90 | 127

INCHES | MILLIMETERS

: T . DIM PINSIiiN T MAX | MIN | MAX

E H Wide SO 16 | 0.398 | 0.413 | 10.10 | 10.50

SMALL-OUTLINE 18 | 0.447 | 0.463 | 11.35 | 11.75

PACKAGE 20 | 0.496 | 0.512 | 12.60 | 13.00

' T . 24 [0.598 | 0.614 [15.20 | 15.60
—r (0.300 in.)

28 | 0.69710.713 | 17.70 | 18.10
21-0042A

O|o|o|0|o

MAXIM 7
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Package Information (continued)

i L__INCHES MILLIMETERS
MIN | MAX | MIN | MAX
4 E1—" A - 0.200 - 5.08
B | 0.014 | 0.023 | 036 | 0.58
A < D™ [<—E—] B1 ] 0.038 | 0.065 | 057 | 1.65
[ I C | 0.008 | 0.015 | 020 | 038
. E [ 0220 | 0310 | 559 | 7.87
y j_ _ I'T E1 ] 0290 | 0320 | 737 | 843
1 * _t / | ) 0.100 254

a [ PSR i L | 0125 | 0200 | 3.18 | 508

Y il B L1 | 0150 - 3.81 -
L L1 C | Q | 0015 | 0070 | 038 | 178
e B1 S - 0.098 - 2.49

B s1] 0005 | - 0.13 -

S1 ] INCHES _ |MILLIMETERS
*‘E- . .—,_ih CERDIP DIM [PINS "5iN | MAX | MIN [MAX
D |8 | - |o0405] - |10.29

CERAMIC DUAL'IN'LINE D 14 - 0.785 - 19.94

PACKAGE D |16 - |0840| - [21.34

(0_300 in.) D 18 - 0.960 — 24.38

D [20] -~ J1o060! - |26.92

D 124 - J1280] - l3251

21-0045A

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 {408) 737-7600
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