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Complete, 12-Bit Multiplying DAC

General Description

The MX7845 is a 12-bit, voltage-cutput, 4-quadrant, muil-
tiplying digital-to-analog converter (DAC), A precision
internal output amplifier and thin-film resistors, faser-
trimmed at the wafer level, mainiain accuracy over the
full operating ternperature range. The output amplifier is
internally compensated and drives £10V into a 2kl load

The MX7845 has buffered latches thal are easily inter-
taced with microprocessors. Data s transferred into the
input register from a 12-bit-wide data path. The input
registers are controlled by standard CHIP SELECT (C5)
and WRITE (WR) signals. For stand-alone operation, the
CS and WR inputs are grounded, making all latches
transparent. All logic inputs are level-lriggered and com-
patible with TTL and +5V CMOS logic levels. For a
detailed description of MX7845 operation, refer to the
MAXS01/MAXS0Z data sheet.

Applications

Automatic Test Equipment
Cigital Attenuators
Programmable Power Supplies
Programmable-Gain Amplifiers
Digital to 4-20mA Converters

V1 /1 X1 /W1

Features
# Complete MDAC with Output Amplifier
# 4-Quadrant Multiplication
# Guaranieed Monotonic (Tun to Timax)
# Matched Application Resistors
4 Small 0.3" 24-Pin DIP Package

Ordering Information

__PART  TEMP.RANGE  PIN-PACKAGE |
_I'EX?Ed.E-JN i CI‘I'E‘. to +.?IIZI‘C 24 Marrow F'Ias.nc:EP 1
MX7B4SKN  O'Clo+70°C 24 Narrow Plastic DIP |

MX7845JR 0Clo+70°C 24 Wide SO |

MX7B45KR O'Clo+70C 24 Wide SO |
 MX78450P 0'Clo+70°C  28PLCC |

MX7BASKP 0'Clo+70°C 2B PLCC 1

MX78454/D 0'Clo+70°'C  Dice’ B

MX7845AEWG -40°Clo +85'C 24 Wide SO !

MX7B45BEWG -40'Clo +85C 24 WideSO |
 MX7845A0 40'C10 485°C 24 Narrow CERDIP |
MX7845BQ  -40°C10 +85°C 24 Narrow CERDIP

MX7B45SE 55Cl0+125C  28LCC™ |

MXTB4550 55 Cto +125°C 24 Narrow CERDIP**

MX7B45TQ 55'Clo +125'C 24 Narrow CERDIP™

Contact factory for dice specifications,
= Contact factory for availability and processing fo MIL-STD-583

Functional Diagram Pin Configuration
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MX7845 SIMPLIFIED DAC AND AMPLIFIER CIRCUIT
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21213 | 2 IS aregisterad trademark of Maxim Integrated Products.
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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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MX7845

Complete, 12-Bit Multiplying DAC

ABSOLUTE HAIIMUM HAHHGS

Vop o DGND .. ..., e DAY Y Digital Input Voltage ta DGND _ . . . -0.3V. VDD + 0.3V
Vg5 to DGMD i +0.3V 17V Continous Power Dnssspalmn {an:.r pachagal

VREFI0AGND . ... ... 125V to+75°C ... . e, . BEOMW
VREE D BOID o oy s s b s e e e b i s, el derate above +75°C 10mW/C
VRATOAGHDY .. v tissamenbbamnssis e s ast g am s e +25\ Operating Temperature Ranges;

Vaita AGNE . s AR e e +2HY MXTB45] /K _ & i i 0°Clo+70°C
Vac to AGND +25Y MX78454 /B -40°C to +85°C
VoUT to AGND (Note 1) ... ... ... .. Vpp + 0.3V, Vss - 0.3V MKT7B45S_JT_ i PRI .. 30 63 |« | 5 v i 09
Voo 1o AGND e e s e A A T Sturage Temperalure Hanga . 65 Cio+150°C
AGHND 10 DGND . . . 0.3V, Voo Lead Temperature (soldenng. 10 sec) +300°C

MNote 1: Vout may be shorted (o AGND, Voo, or Vss If the package power dissipation is not exceeded,

Stresses beyond those isted under "Absokufe Mamum Rafings " may cause permanent damage (o the device.  These are siress ratings only, and funcional
aperalon of the device al these or any olher conditrons beyond those indicated in the operational sections of the speciflications & nol imphed.  Exposure o
absoiide maxemum raing canditions for exiended perods may affect device relabilily

ELECTRICAL CHARACTERISTICS

(Voo = + 15V £5%, Vas = <15V 5%, VREF = + 10V, AGND = DGND = OV, VouT connected 1o RFB, Ry = 2k, O = 100pF,
Ta = T 1o Taax, all grades, unless otherwise noted )

~ PARAMETER IsymeoL|  CONDITIONS | N TYP  max [ unims |
mcummf
Resolution M 12 Bits
Ta = +25°C WX 7BASK/BIT +1/2
MXTE450/A/S 1
Relative Accuracy (Note 2) INT METH45K +3/4 LSE
MXTB4SIB/T +1
| Mx78454 | £3/2
_ . MX78485 | 42
Differential Nonkinearity _ DML 1 LSB
Ta= 425°C MXTE45K/B/T +1
MXTBASHASS +2
Zero-Code Oftset Error (Mote 3) | MX7845K/B 13 my
MX7845J/AT 14
_ MX78455 15
Oftset Temperature Coefficient ﬂ;?% 15 uv'c
RFB. Vour MXTB45K/B/T £3
eannecind MXTB45J/A/S 6
RC or RB, Vour con- MXTBASK/BT 16
Gain Error nectad; VH = 5V MK 7B451/8/5 + LSG
RA, Vour MXTE4SKIBT +B
connected,
' VREF = 2 5V MX7845J/A/5 +10
Gain Termperature Coefficient i%'m; RFB. VouT connected 12 E E,-%'
Reference Input Resistanca B 2] 12 16 k(2
Application Resistor Ratio Malching | RA 1o RB to RC matching 05 %
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Complete, 12-Bit Multiplying DAC

ELECTRICAL CHARACTERISTICS (continued)

(VoD = +15V 45%, Vag = -15V 5%, VREF = + 10V, AGND = DGND = OV. VouT connected to RFB. AL = 2kl G = 100pF,
Ta = Tpiin 1o Tmax, alf grades, unless otherwise noted. )

_ PARAMETER  sYMBOL | _ CONDITIONS | MIN_ TYP  MAX | UNITS
DIGITAL INPUTS e I
Input Currernt ling Vi = OV and Voo Wl +1i ; wh
|_Input Low Voltage ViL o 08 | V
Input High Voitage Vi 24 | ¥
Inputl Capacitance Cin 5 pF |
POWER REQUIREMENTS o = .
Voo 14.25 1575
Supply Voltage (Note 4 — ¥
pRly Vollage (Nota 4) Vss | 14,25 1575
Ino Vigut unipaded 10
Supply Currani " | ma
Py lsg Vot unioaded - 4
' REF = -1 +0.2
Power-Supply Rejection | psp | Vooook VREF =-10V %%
[ Vs only 40,2

Note 2: Guarantesd monolonic over femperaturg
Note 3: DAC thiSTﬂr loaded with all Os.
Note 4: The MX7B45 can operate from 12V supplies

TIMING CHARACTERISTICS
(VDD = +15V &5%, V55 = - 15V @5%, VAEF = + 10V, AGND = DGND = OV, Ta = Tham 10 Taaax, all grades, unless ofherwise noted.) (MNote 5)
PARAMETER SYMBOL  CONDITIONS C MIN  TYP  MAX | UNITS
Ta=4+28"C | 100
Chip Select to Write-Satup Time oS MX 7B45/KIAE 135 ns
MX78455/T 140
Ta=+25C g
Chip Select 1o Write-Hold Time icH MXTE45JK/AB o ns
L MX78455/T 0
Ta=+25'C ) | 100
Write Pulse Width tWR MY 78450/K/AB | 135 i
MX78455/T | 140 |
] 1
Ta=+25'C | 100 |
Data-Setup Time los MX 7B45J/K/IAB | 100 e |
MX 7B455/T | 120 |
Data-Hold Time IoH TAw +Z0 0 _.Sg e J

Note 5: Al input signal rise and fall times measured from 10% to 90% of +5V; Ir = 1t = 20ns. Timing measurement reference 15
(ViH + ViLy /2

21 K v 3
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MX7845

Complete, 12-Bit Multiplying DAC

AC PERFORMANCE CHARACTERISTICS

(Ta = Taain 10 Taaax, all grades, unless otherwise noted.) (Note 6)

| PARAMETER |SYMBOL|  CONDITIONS MIN  TYP  MAX  UNITS
| DYNAMIC PERFORMANCE B -
| Quiput-Voltage Settling Time (Note 7) 1s Vout LOAD = 2k, 100pF 25 50 | ps
1| Slew Rate SH Vout LOAD = 2k}, 100pF 7 Vius
| DAC Glitch Impulse (Note 8) 450 (nv)s)
Multiplying Feedthrough Error (Note 9) i _ 5 meo |
| Unity-Gain Small-Signal Bandwidth (Note 10} Vour, RFB connected 600 kHz |
| Full-Power Bandwidth {Mota 11) Vourt, AFB connecled, AL = 2k 250 kHz
Tota! Harmonic Destortion (Mote 12) _ THD o 90 dB
CUTPUT CHARACTERISTICS (Note 13) -
Open-Loop Gain Avioy Vour = +10V, B = 2k as di
| Oulput Voliage Swing Vo | RL=2%Q, C= 100pF +10 W
Oulput Resistance = Ro | AFB. Vourconnected 0.2 0
Short-Circuit Current | VOUT, AGND connected;, Ta = +25°C 15 ma
| 0.1Hz 1o 10Hz 2 UVAMS
| f=10Hz 0
Dutput Naise Voitage (Note 14) Ta=+25C | f=100Hz 100 -
| 1= 1kHz &0 fadais
| f=10kHz 50
o | 1= 100kHz 50
Note 6: AC PERFOAMANCE CHARACTERISTICS are included for design guidance and are not subject to test
Mote 7: Setting to 0.01% of full-scaie range. DAC regster alternately loaded with all 0s and all 1s.
Note 8: Measured with VREF = QY. DAC regég!er alternataly loaded with all 1s and all Ds
Note 9: VREF = £10V, 10kHz sine wave. DAC register inaded with all Os
Mote 10: DAC register loaded with all 1s. VREF = 100mVp.p sine wave
Note 11: DAC register loaded with all 1s. VREF = 20Vp.p sine wave
MNote 12: VREF = EVams, 1kHzZ sine wave.
Mote 13:; 2k( minimum specified load resistance.
MNote 14: Includes output amplifier noise and Johnson Noise of RFB
Pin Description
pieso| FLEE | e ok oPso IS | name FUNCTION
PIN PIN PIN PIN =
1 2 Vour | Voltage Output 1 2 ves |2V -15V Supply Voltage
2-11 | 37,9413 | D11-02 | Data Bits 2 to 11 (MSB
] DGND | Digial Grou nq__{__“ ’_ 20 o4 Voo H}ﬁ to +15V Supply Voltage
13, 14 16, 17 D1:_[‘_J-E| Diata Bits O 1o 1 (LSB) 21 25 AA Scaling Resistor: RA = 4RFB |
15 18 W_F! Wrile Input.  Active Low a9 26 HB Scaling Resistor: RB = 2AFB
16 19 CS__| Chip-Select Input. Active Low. 23 27 RC | Scaling Resistor: AC = 2AFB
17 20 VREF | Referance Input to DAC o4 28 RFE | Feedback Resistor
18 21 AGND | Analog Ground 1,8,15.22] N.C. |No Connect

For application information, refer to the MAX501/MAX502 data sheet.

Maxim canmol agsume respongibility for use of any circuitry olher than cirguin entirely ambodied 1 a Maxim product.  No circult patent icenses are imphed
Maxim resesves the right lo change the circwilry and speciticatians withouf natice af any fme

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