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Complete 10us CMOS 12-Bit ADC

.. General Description

The MAX172 is a complete 12-Bit analog-to-digital
converter (ADC) that combines high speed, low power
consumption, and an on-chip voltage reference. The
conversion time is 10ws. The buried zener reference
provides low drift and low noise performance.

External component requirements are limited o only
decoupling capacitors for the power supply and refer-
ence voltages. On-chip clock circuitry is also included
which can either be driven from an external source,
or in stand-alone applications, can be used with a
crystal.

The MAX1T2 uses a standard microprocessor interface
architecture, Three-state data outputs are controlled
by Read (RD) and Chip Select (CS) inputs. Data
access and bus release times of 90 and 75ns respec-
tively ensure compatibility with most popular micro-
processors without resorting to wait states

_ Applications

Digital Signal Processing (DSP)
High Accuracy Process Control
High Speed Data Acquisition
Electro-Mechanical Systems

Functional Diagram
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Features
# 12-Bil Resolution and Linearity
# 10us Conversion Time
# No Missing Codes
# On-Chip Voltage Reference
# 90ns Access Time
# 5mW Max Power Consumplion
# 24-Lead Narrow DIP Package
# Pin-for-Pin AD7572 Replacement
_ Ordering Information
PART TEMP  PIN- ERROR PKG
AANGE  PACKAGE (LSB) CODE
MR T2ACHNG PO +TC 24 Plastic DIPF 205  WN24-3
MAX17BCNG PG +70°C 24 Plastic DIP 21 MN24-3
MAXITAACWE (PO «T0C 24 Wide 50 #0.5 Wa4-1
MAXI7TBCWE  (PCo«70°C 24 Wide SO 1 Wa4-1
MAX1T2000 FCio+M°C  Dice® &1
MAXIT20ENG  APC 10 +85°C 24 Plastic DIP 05  N24-3
MAXITABENG  -40PCio+B5°C 24 Plastic DIP =1 MN24-3
MAXIT20MRAG  -55°C o +126°C 24 CERDIP =05 H24-4
MAXITABMAG -55°C 10 +125°C 24 CERDIP +1  F24-4

* Consult fagtory for dige specifications
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim's website at www.maxim-ic.com.
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MAX172

Complete 10us CMOS 12-Bit ADC

ABSOLUTE MAXIMUM RATINGS

Vop 10 DGND

yoo 10 DeND

AGND to DGND
AN 10 AGND

Dugrtal input voim}_:ié 10 DGND o

{Pwng 17 19-21)
Digital Output Voltage 1o DGND
{pins 4-11, 13-16, 18, 22}

0.3V to «TV Operating Temperature Hanges

L. +D3V o ATV MAXIT2RC A L 0FC 1o +T0°C

03V, Vg * 0.3V MAX1T2XE . 40°C 10 +B5°C

cee.. <18V M0 +15V m.mr:.rm 55°C to +125°C
0.3V, Vg « 03V Storage Temp-eraTure Hange ........ . -B5°C to +180°C

Power Diasipation (any Package) to +75°C ... .. 1000mwW

03V, ¥y « 0.3V Derates Above «75°C by . . 1mWeEC

Lead Temperature JSoldenng 10 seconds) ... *300°C

Stresses above those beted undes “Absolute Manimum Halngs” may cause permament damage fo the dewvice Thase are shress ratings only, and
Tunchinnal operahon of the dewce 8f these or any other condiions aboee thase ndicated o he operational sechons of the spacitications 15 nof
smpied Exposure fo absolule maimem falings conguions for axfended penods may affect dewsce reliabolity

ELECTRICAL CHARACTERISTICS

{Vpp = *5V + 5%, Ve = <12V or -15V + 5% Slow Memaory Mode; T, = Ty, to Tyey unless otherwise noted. 1, = 125MHz |
 PARAMETER |sYmeoL | COMDITIONS | min - TYP  maAx |UNITS
ACCURACY ) T T
Regolution 12 E;rﬁ
MAX172A Ta - 25°C | I
inegral NonLinearity ML | ::;:;iﬁfﬁ | ;i LSE
MAX1728 £
Differential NonLinearity " DNL | Guaranteed Manotanic Over Temp | 1 LSB |
e |% o, :
Cfiset Error (Mote 1) — —_— — LS8
MAX1T2A Ta=25°C 2
Ta ® Tore 10 Trans 4
| N MAX1TZB T, : 25°C ' s | . |
Full Scale Error (Mate 2) P — ar SN E— . LSE
MAXITZA T, - 25°C 0
Full Scale Tempco (Notes 3, 4) o ] T ];q:m.f‘{‘
ANALOG INPUT o ) - i N
-;pm 'uhlt_age Range -1 ) Q o ] v 1
Inpul Current T AIN - OV ﬁ"-’ o i 35 mA |
" INTERNAL REFERENCE o o ]
Ve Output Voltage T, =_25='f;_ | s2 Eﬁ 53 l v
| ';I;;.ClumuT Tempco (Mote 5) T _ 40 ppm/°C
Cutput Eurrem Sink Capatality {Note 6} T 500 l wh
LOGIC INPUTS - B B
Input Low Voltage T v, | Cs. RD. HBEN, CLKIN o ) 08 v
" Input High Voltage V,, | C5.RD. HBEN, CLKIN 24 | v
Input Capacitance (Note 7} Cn | CS. RD, HBEN, CLKIN - 0 | pF |
Input Currant [ ngﬁ? HBEN ‘ VIN = 0 1o Vg, | -::Lg A
LOGIC OUTPUTS O
| Output Low Voltage Vo, | D11-D0/8. BUSY, CLKOUT lgpm - 16mA D4 v
| Output High Voltage | Vou | D11-D0B, BUSY. CLKOUT lgymce = 2000A| 4 v |
Eaoainy State Leakege lug | D11-DO/B, Vg = OV 10 Vop 0| A
| E‘,I:;;T%r%ct:“;hﬁﬁp?; ’3-;..1. - i - 15 l pF
2 — — MM AXL



Complete 10us CMOS 12-Bit ADC

ELECTRICAL CHARACTERISTICS (Continued)

(Vpp = *5W + 5%, Vg = <12V or -15V + 5%; Slow Memory Mode; T, = Ty, 10 Tyax unless otherwisa noted, 1, © 125MHz)

B PARAMETER  |SYMBOL CONDITIONS MIN  TYP  MAX | UNITS |

CONVERSION TIME
e — - i

MAX1T2 " Synchronous (12 5 clock cycles) 10 ]_

! cowv | agynchronous (12 to 13 clock cycles) | 96 10.4 o
POWER SUPPLY REJECTION
Vpp Only FS Change, Veg = -15W, Vi © 4 75V to 525V +1/2 LSE
Vg Only | FS Change, Vpp = 5V Vg = -S% to «5% | +1/8 LSA l

POWER REQUIREMENTS

Voo _—|_ 1 +5.ﬁ.r Speﬁied Performance - “7_ T o W _I
v

Ve (ane?] +5% for Specified Performance

o | lcs:AD-Vip AN-sV ‘_ 5 7 | ma

e C5 = AD = Vg, AN = 5V a8 12 M
Power Dissipation Wnp © Y9V, Wgg = -15W 1 145 215 W

Mote 1: Typical change over termp s 41 L5B

Mote = Wy © SV Ve = -15Y, FS = <5000V, Ideal last code transition = FS - J2L58

Mote 3 Full Scale TG = AFS/AT, where AFS is full scale change from T, = 25°C 10 Ty, of Ty,

Mote 4 Inciudes internal reference drift

Nole 5 Vpgr TG © \Wpge/&T, where AVige: 15 reference voltage change from T, = 25°C 10 Ty, OF Trus
Nole 6: Cutpul current should not change dunng comversion

Note 7: Guaranteed by design, not subpect to test

Mote B: Functional operation al Ve = -12V + 5% is guaranieed by testing ofiset error and full scale error

TIMING CHARACTERISTICS (Mote 9)

(Wpn = *8Y Ve = <12V 0r =15V, Ty © Ty 10 Tyay unless otheérwise noted. |

i I T [t -C | MAKITZC/E | MAXI72M l |
PARAMETER SYMBOL | CONDITIONS —— o L ORI uwiTs
R A T [N TYR max | N u_._-.x_]r N wax |

CS 10 AD Setup Time t, 0 0 ] ns
'RDIBUSYDelay | t | CoespF | % w0 | 200 20 | s J
Data Access Time (Mote 1) ty Et: %gg;l_. ?g {!2% :;g :??g ns J

“ED Pume wiath | % | | w | %W Ty

(CSwrDHoldTime | t, , | 0 I _n_5|
ﬁ::lz ?ﬁ::.rp Time After BUSY L, 0 a0 100 fis |
Bus Relnguish Tme (Now 10 | & | | 20 715 | 20 8 | 20 80 | ns '
BN D sempTme | % | |l e | o | o ns 1
HBENW RDHod Tme | 0w | e o [ o :]

oy Betwoen Resa Gpemtoms |t | a0 fwe [  |m

Mole :  Timing specifications are sample tested at 25°C to ensure compliance. All inpul contrel signals are specified with

I, © 1, * 5ns [10% to 90% of +5V) and timed from a voltage level of +1.6V

Mote 10: 1, and 1, are measured with the load circuits of Figure 1 and delined as the hime required for an culpul lo cross
DBV or 2.4V

Mate 11: 1, 15 detined as the time required for the data lines 10 change 0.5V when loaded with the circusts of Figure 2

For additional information on using the MAX172 please refer to MAX162 data sheel.
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MAX172

Complete 10us CMOS 12-Bit ADC

... _ ... ChipTopography . . . . .____Package Information
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24 Lead Plastic Narrow DIP [NG]
0a = 120°C/W

B¢ = 60°C/W
J Iy gl T
1 132 25}
HAD M
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24 Lead Narrow CERDIP (RG)
04 = 80°C/W
8¢ = 40°C/W
LEAD n
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24 Lead Small Outline, Wide (WG)
0,5 = 85°C/W
o), = 45° C/W
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