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FEATURES

¢ Very Low Total Harmonic Distortion
Low Glitch Energy

Fast Settling Time

Four Quadrant Multiplication
On-Chip Latches far Both DACs

4.5 V to0 5.5 V Operatlon

Low Power Corisumption

TTL/SV CMOS Compatible
Latch-Up Reslstant

45E D.

E-02-0% Mp7529B

CMOS
Dual Buffered Multiplying 8-Bit
Digital-to-Analog Converter

BENEFITS

* Quiet Operation In Audio Applications
+ Easy Interface to Microprocessors
¢ PDIP, PLCC & SOIC Packages Avallable

GENERAL DESCRIPTION

The MP75298 is a monolithic dual 8-bit D/A converter
featuring excellent DAC to DAC matching, tracking and
specifically optimized for applications requiring low total
harmonic distortion. The MP7529B is manufactured using
advanced thin film resistors on a double metal CMOS pracess.
The MP75288B incarporates a unique bit decading technique
yiekling lower glitch energy, higher speed and excellent
accuracy over temperature and time.

Data is transferred to either of the two D/A Converter latches
via a common 8-bit TTL/5 V CMOS compatible input porf. The

control input DAC A/DAC B determines which D/A is to be
loaded.

The device operates from a 4.5 Vta 5.5 V power supply, and
is TTL-compatible over this range. Power dissipation is only 10
mW, Both DACs offer excellent four quadrant multiplication
characteristics, and include separate reference inputs and
feedback resistors. MPS' improved latch-up resistant design
eliminates the need for external protective Schottky diodes in
most applications.

Specified for operation over the commercial / industrial (-40

to +85°C) temperature range, the MP7529B is available in
Plastic dual-in-line (PDIP), Plastic leaded ¢hip carrier (PLCC)
and Small Qutline (SOIC) packages.

SIMPLIFIED BLOCK AND TIMING DIAGRAM
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ORDERING INFORMATION T-51-09-08
Package Temperature Relative Differantial
Type Range Part No. Accuracy |Non-Linearity| Gain Error
Plastic Dip -40 to +85°C MP7529BJN +11SB +1L8B 45188
Plastic Dip -40 to +85°C MP7529BKN +1/2LSB +1LSB +3LSB
Plastic Dip -40 10 +85°C MP7529BLN +1/4LSB +1LSB +11S8
SOIC —40 to +85°C MP75288JS +1LSB +118B +5 LSB
SoIC —40 ta +85°C MP7529BKS +1/2LSB +1 LSB +31LSB
PLCC -40 to +85°C MP7529BJP +1 LSB +1 LS8 +51S8B
PLCC ~40 to +85°C MP7529BKP +£1/21.88 £11LS8 +31SB
louta loute
PIN CONFIGURATIONS R TAGND - Fesa
3 2 1 1
o
A 4
AGND touts =1 1 20 Vrera [ (4 Veers
louta Rrea = 2 19
Rraa VRers | s 18 DeND (5] 3 Voo
VREFA Voo i+ Se9 1 DAC A/DAG B [€] ] WA
DGND WR =]} s Pinout 16 -—
DAGADACB s =] ¢ attent {MsB) DB7 ] g Cs
{MSB) DB7 DBO (LSB) =il 7 14 pes [E] D80
DB8 DB1 =]l s 13 L ‘E (Lsg)
DBS DB2 [ o | 12
DB4 DB3 —i] 1 1 D&Bls T II'.;—IBI:! (2] gg 1
DB4 DB2
20 Pin PDIP (0.300™) 20 PIn SOIC (Jedec, 0.300") 20 Pin PLCC (0.350")
PIN OUT DEFINITIONS
LPIN NO. NAME DESCRIPTION PIN NO. NAME DESCRIPTION
1 AGND Analog Ground 11 DB3 Data Bit 3
2 loutA Current Output of DAC A 12 DB2 Data Bit 2
3 Rraa Intaral Feedback Resistor of DAC A 13 DB1 Data Bit 1
4 VRerA Reference Input Voltage of DAC A 14 DBo Data Bit 0 (LSB)
5 DGND Digital Ground 15 | CS Chip Select (Active Low)
6 gﬁggl DAGC selaction cantrol 16 WR Write Enable (Active Low)
17 Voo Power Supply
7 [o]:74 Data Input Bit 7 (MSB)
18 VRera Reference Input Voitage of DAC B
DB6 Data Bit6 ;
19 Rres Intaral Feedback Resistar of DAC B
DB5S Data Bit§
20 louts Cuwrent Qutput of DAC B
10 DB4 Data Bit4
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ELECTRICAL CHARACTERISTICS

(VoD = 4.5 V to 5.5 V, Nominal Vpp = 5 V unless otherwise noted)

T-51-09-08

25°C Tmin to Tmex
Parameter Symbol Min Typ Max Min Max | Units Test Conditions/Comments
STATIC PERFORMANCE (1)
Resolution {(All Grades) N 8 8 Bits
Intagral Non-Linearity INL LsB End Point Linearity Spec.
{Relative Accuracy)
J +1 +1
K 212 1R
L +1/4 21/4
Differential Non-Linearity DNL LsB All gradas monotonic over full
J 2t Fa temperature range.
K 1 £
L 1 1t
Gain Emror GE Ls8 Using Internal Rra
d 4 15
K 12 13
L 1 &1
Gain Temperature Coefficient (2) TCar +15 +16 | ppm°C] AGain/ATemperature
Power Supply Rejaction Ratio PSRR 100 200 | ppm% | |AGainAVpo|, AVoo = + 5%
Voo =4.75V, £5%, & 5.25V 15%
Output Leakage Cumrent Ika +50 2200 | nA
DYNAMIC PERFORMANCE (2)
Hammonic Distortion THD -95 dB ViN =6Vaus @ 1 KHz
Digital Crosstalk Q 30 nVs
AC Feedthrough Fr dB
VREerFA to louTA FTA ~70 -65 | dB
Vrera to louta Fs =70 -65 { dB
Channel-to-Channel lsolation ccCl dB
VRerFA to louTa Ccisa =77 dB
Vrers to louta Ccus =77 dB8
Glitch Energy Egl 10 nVs All zeras to all ones Input Chang.
Currant Settling Time ts 200 250 | ns To 1/2LSB,Ri=100Q, Cexr=13pF
Propagation Delay tro 100 150 | ns From 50% of digital input to 90%
of final analog output current
RL=100Q, CexT=13pF
REFERENCE INPUT
Input Resistance Rin 8 15 8 15 | KQ
Input Resistance Matching 1 | %
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ELECTRICAL CHARACTERISTICS (CONT'D) T-51-09-08
25°C Tmin to Tmax
Parameter Symbol Min Typ Max Min Max | Units Test Conditions/Comments
| === -

DIGITAL INPUTS (3)

Logical *{~ Voltage Vi 24 24 v

Logical *0" Voitage Vi, 0.8 08 IV

Input Leakaga Current ixa FAl 10 | HA

Input Capacitance (2)

Data CiN 10 10 ] pF
Control CiN 15 15 | pF
ANALOG OUTPUTS (2)
Qutput Capacitance
Couras 120 120 | pF DAC inputs all 1's
Couras 50 §0 | pF DAC inputs ali 0's
POWER SUPPLY
Supply Current loo 1 1| mA All digital inputs =0V or5 V
2 2 | mA All digital inputs = ViLor Vi

TIMING SPECIFICATIONS (4)

Chip Select to Write Set-Up Time tcs 60 80 ns

Chip Selact to Write Hold Time tcH 15 20 ns

DAC Selact to Write Set-Up Time tas 60 80 ns

DAC Saelact to Write Hold Time tAH 15 20 ns

Data Valid to Write Set-Up Time tos 60 80 ns

Data Valid to Write Hold Time toH 0 (1] ns

Wiite Pulse Width (5) twR 60 80 ns

NOTES:

(1)  Full Scale Range (FSR) is 10V for unipolar mode and +10V far bipolar,

(@
(3)
4
0]

Guarantesad but not production tested.

Digital inputlevels should not go below GND or exceed the positive supply voltage, otherwise damage may occur.
See timing diagram.,

tWR = 40ns minimum if o4 > 15ns (@T = 26°C)

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS (1, 2) (TA = +25°C unless otherwise noted)

Vooto AGND ,..... Craeereaenas Cerenenns 0to+7V Virea, VRraa to AGND L. . iieivviniininnnnens . 225V
VootoDGND ....c.iviiiiiiiiiiiiiiis, 01047V Storage Temperature ....... veseiess—B5°C to +150°C
AGND10DGND ... eeveiiuennnnnnnnn Voo 08V e e e
DGNDtaAGND ...vvvevvennnnnes PR Voo +0.5 V oad Temperature ( _° .enng, 0seconds)...... #
Digital Input Voltage to DGND ... GND -0.5 to Voo +0.5 V Package Power Dissipation Rating to 75°C

louta, louta to AGND .......... GND -0.5 to Vpp +0.5 V PDIP, SOIC, PLCC ... i cvvvevvaenrannn. .. 450mW
Vhera, VRera to AGND .......... Cieees Cevens +25V Derates above 75°C ............. e e6mWrC
NOTES:

(1) Stresses above those listed under “Absolute Maximum Ralings” may cause permanant damage to the device. Thisis a
stress rating only and functional operation at or above this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliabiity.

2) Anz Input Ein Wwhich can see a value outside the absolute maximum ratings should be protected by Schottky diode clamps
(HP5082-2835) from input pin to the supplies. All inputs have protection diodes which will protect the device from short
transients outside the supplies of less than 100mA for less than 100us.
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DIGITAL INTERFACE operating mode of the selected DAC (Table 1.). When CS and

Thedigital inputs are designedtobe both TTL and 6V CMOS
compatible. Alllogicinputs are static protacted MOS gates with
typlcal input currents of less than 10nA,

The controtinput DAC A/DAGC B selects which DAC can ac-
copt data from the input port. Inputs CS and WR contro! the

tcs tcH

Lg—
& '
. tas tan
DAC A/ X VALID I
DAGB ’
Wi
wT
=
DB7-DBO X vaLlo
1
NOTE:

1. Timing measured from (Vi1 + VIL) /2

Figure 1. Write Cycle Timing Diagram

WR are both low the selected DAC is in the write mode. Thein-
putdatalatches of the selacted DAC aretransparentand its ana-
log autput responds to activity on DBO-DB7 (Write made). The
selacted DAC latch retains the data which was present on
DB0-DB7 just prior to CS or WR assuming a high state. Both
analog outputs remain at the values catrespanding to the datain
their respective latches (Hold made).

DAC A/ — —_—

DACB cs WR DACA | DACB
L L L WRITE HOLD
H L L HOLD WRITE
X H X HOLD HOL
X X H HOLD HOLD

L=lowState H =HighState X=Don'tCare

Table 1. DAC’s Mode Selection

MICROPROCESSOR INTERFACE

AO-A1S Address Bus >
At —
DAC A/DAG B
VuA —

CPU s

6800 g A WA MP75208°
DBo
DB?

Do-D7 Data Bus >

*Analog circuitry has been omitted for clarity
**A = Dacoded 76298 DAC A Address
*+*A 4+ 1 = Dacodad 752B9 DAC B Address

Figure 2. MP75298 Dual DAC to 6800
CPU Interface

NOTE:
8085 instruction shid (store H & L. direct) can update
both DACS with data from H and L registers

AB8-A15 Address Bus >
.z

ADDRESS DAC A'DAC B
DECODE

a Ast — |
= e
LATCH [ DBO

R —

ADO-AD?7 ADDR/Data Bus >

*Analog circuitry has been omitted for clarity
**A = Dacoded 75298 DAC A Address
**A + 1 = Decoded 75298 DAC B Address

Figure 3. MP7529B Dual DAC to 8085
CPU Interface

APPLICATION NOTES

Refer to Applications Section for Additional Information
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