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FEATURES

« Very Low Total Harmonic Distortion
+ Lower Glitch Energy

« Four Quadrant Multiplication

» On-Chip Latches for Both DACs

+ +10.8 V to +15.75 V Operation

o Low Power Consumption

o TTL/5V CMOS Compatible

+ Latch-Up Free
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MP7529A

T -S1-09-02 CMOS

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

BENEFITS

¢ Quiet Operation in Audio Applications
» Easy Interface to Microprocessors
¢ PDIP, PLCC & SOIC Packages Available

GENERAL DESCRIPTION

The MP7529A is a dual 8-bit D/A converter featuring
excellent DAC to DAC matching, tracking and specifically
optimized for applications requiring low total harmonic
distortion. The MP7529A is manufactured using advanced thin
film resistors on a double metal CMOS process. The MP7528A
incorporates a unique decoding technique yielding 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 port. The

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

The device is specified for operation from +10.8 Vto +15.75V
power supply, and is TTL-compatible over this range. Power
dissipation is only 20 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 MP7529A is available in

Plastic dual-in-line (PDIP), Plastic leaded chip carrier (PLCC)
and Surface Mount (SOIC) packages.

SIMPLIFIED BLOCK AND TIMING DIAGRAM

Vbp VREFA

by

DB7-DB0 ¢

—1© Rrea

DB7-DBO

| |
Sacaoacs —f— X

—0 I
Ao o) oaca ouTA T —{& Z{r—
- LATCH A
DACADACB © £ R

WR T\ {1
| .
A O lpute
No @ :: DACB ) VT
_ Y| LaTCcH B
o5 °—j:)__l_—l:DE / © AGND
WR O
)
DGND Vhers

4-97




MICRO POWER SYSTEMS INC

MP7529A

LLE D HE L097uu44 0004976 bl) EEMPS

M

Micro Power Systems
ORDERING INFORMATION
Package Temperature INL DNL Gain Error
Type Range Part No. (LSB) (LSB) (LSB)
Plastic Dip —40 10 +85°C MP7528AJN +1 +1 +5
Plastic Dip —4010+85°C | MP7529AKN +1/2 +1 +3
Plastic Dip ~4010+85°C | MP7529ALN +1/4 #1 +1
SOIC —4010+85°C | MP7520AJS +1 +1 5
soic ~40 to +85°C MP7529AKS +1/2 11 +3
SOIC —40 to +85°C MP7529ALS +1/4 +1 +1
PLCC —-40to +85°C MP7529AJP +1 +1 5
PLCC —40to +85°C MP7529AKP +1/2 +1 +3
| I
PIN CONFIGURATIONS RemnTAGND * heas
3 2 1 20| 19
o
AGND louTts | 1e =~ 20 G
V V
louta RreB —| 2 | == REFA REFB
Rrea Vrers = Ty =] pahD [g] [ Voo
VReea _V_D_D 34 g8 17 |3 — —
DGND WR ==| s PinOut 1w |4 BACADACS [g] el WR
DAC A/DAC B cs —| , attet ; = (MSB) DB7 [Z] 5] Cs
(MSB) DB7 DBO (LSB) — ==
DB6 DB1 =l | == oBe [g] 1 DBO.
DBS DB2 —]| s 12 | . (LSB)
DB4 DB3 —q{ 1 " | Lo} bol Ll Lz [af
DB5 DB3 DB1
DB4 DB2
20 Pin PDIP (0.300”) 20 Pin SOIC (Jedec, 0.300") 20 Pin PLCC
N20 S20 P20
PIN OUT DEFINITIONS
PIN NO. NAME DESCRIPTION PIN NO. NAME DESCRIPTION
1 AGND Analog Ground 1 DB3 Data Bit 3
2 louTa Current Qutput of DAC A 12 DB2 Data Bit 2
3 Rrga Internal Feedback Resistor of DAC A 13 D81 Data Bit 1
4 VREFA Reference Input Voltage of DAC A 14 DBO Data Bit 0 (LSB)
5 DGND Digital Ground 15 [o1] Chip Select (Active Low)
6 DAC A/ DAC selection control 16 WR Write Enabie (Active Low)
DACB
17 Voo Power Supply
7 DB7 Data input Bit 7 (MSB})
18 VREFB Reference Input Voltage of DAC B
DB6 Data Bit 6
19 Rreg Internal Feedback Resistor of DAC B
DB5 Data Bit 5
20 louts Current Output of DAC B
10 DB4 Data Bit 4
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ELECTRICAL CHARACTERISTICS

(Vpp = +10.8 V to +15.75, Vrer = +10 V unless otherwise noted)

25°C Tmin to Tmax
Parameter Symbol Min Typ Max Min Max Units Test Conditions/Comments
STATIC PERFORMANCE (1)
Resolution (Alt Grades) N 8 8 Bits
Integral Non-Linearity INL LsB End Point Linearity Spec.
(Relative Accuracy)
J +1 +1
K +1/2 +1/2
L +1/4 +1/4
Differential Non-Linearity DNL LSB All grades monotonic over full
J +1 +1 temperature range.
K +1 +1
L +1 +1
Gain Error GE LsB Using Intemal Reg
J +4 +5
K +2 +3
L +1 +1
Gain Temperature Coefficient (2) TCqE +15 +35 | ppm/°C| AGain/ATemperature
Power Supply Rejection Ratio PSRR +100 +200 | ppm/% | |AGain/AVpp), AVpp = + 5%
Vpp=10.8V, +5%, & 15.75V +5%
Output Leakage Current ke +50 +200 | nA
DYNAMIC PERFORMANCE (2)
Harmanic Distortion THD -85 dB Vin=6Vams @ 1 kHz
Digital Crosstalk Q 30 nVsec
AC Feedthrough Fr dB
Vgreea to louta Fra =70 —65 dB
VRers 10 louts Fra =70 -65 | dB
Channel-to-Channel Isolation CCl dB
Vrera to louts Ceiea =77 dB
VRers 10 louta Ceciae =77 dB
Glitch Energy Egl 10 nVs All zeros to all ones Input Change
Current Seftling Time ts 200 250 | ns To 1/2 LSB,R.=100%, Cgx1=13pF
Propagation Delay trp 100 150 | ns From 50% of digital input to 90%
of final analog output current
R(=100Q, Cext=13pF
REFERENCE INPUT (1)
Input Resistance Rin 8 15 8 15 | k&
Input Resistance Matching +1 +1 %
DIGITAL INPUTS (3)
Logical “1” Voltage ViH 2.4 24 A
Logical “0” Voltage Vi 0.8 08 |V
Input Leakage Current ke +1 +10 | pA
Input Capacitance (2)
Data CiN 10 10 | pF
Control Cinv 15 15 | pF
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ELECTRICAL CHARACTERISTICS (CONT’D)

25°C Tmin to Tmax

Parameter Symbol Min Typ Max Min Max Units Test Conditions/Comments
ANALOG QUTPUTS (?)
Qutput Capacitance

Coutas 120 120 | pF DAC inputs all 1's

CouTas 50 50 | pF DAC inputs all 0's
POWER SUPPLY (1)
Supply Current lop 1 1 mA All digital inputs =0 V, orall =5V

2 2 | mA All digital inputs = V), or all = V|4

TIMING SPECIFICATIONS (4)
Chip Select to Write Set-Up Time tcs 60 80 ns
Chip Select to Write Hold Time tcH 15 20 ns
DAC Select to Write Set-Up Time tas 60 80 ns
DAC Select 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 0 ns
Write Pulse Width (5) twr 60 80 ns

NOTES:

(1) Full Scale Range (FSR) is 10V for unipolar mode.

(2) Guaranteed but not production tested.

(3) Digital input levels should not go below ground or exceed the positive supply voltage, otherwise damage may occur.
(4) See timing diagram Figure 1.

(5)  twr = 40ns minimum if tpy > 15ns (@T = 25°C).

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS (1, 2, 3) (TA = +25°C unless otherwise noted)

VpptoGND ...t GND -0.5 to +17 V Verea VReeg to GND ... ... +25V
AGNDtODGND .......coiiiiiiiiiii i +1V Storage Temperature ................. —-65°C to +150°C
(Functionality Guaranteed +0.5 V) Lead Temperature (Soldering, 10 seconds) ...... +300°C
Digital Input Voltage to GND ........ GND -05Vto+7V Package Power Dissipation Rating to 75°C

louTa: louTBtoGND . ... GND -05Vio+7V PDIP, SOIC,PLCC .........ovieiiians 900mW
VRera, VREFBIOGND .. ... +25V Derates above 75°C ..................... 12mW/°C
NOTES:

(1) Stresses above those listed under “Absolute Maximum Ratings” may cause permanent 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 reliability.

(2) Any input pin which can see a value outside the absolute maximum ratings should be protected by Schottky diode clamps
(HP5082-2835) from input pin to the supplies. Al inputs have protection diodes which will protect the device from short
transients outside the supplies of less than 100mA for less than 100us.

(3) GND refers to AGND and DGND.
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DIGITAL INTERFACE

The digital inputs are designed to be both TTL and 5V CMOS
compatible. Alilogic inputs are static protected MOS gates with
typical input currents of less than 10nA.

The controlinput DAC A/DAC B selects which DAC can ac-
cept data from the input port. Inputs CS and WR control the op-
erating mode of the selected DAC (Table 1.). When CS and

WHR are both low the selected DAC is in the write mode. The in-
put data latches of the selected DAC are transparent and its
analog output responds to activity on DB0O-DB7 (Write mode).
The selected DAC latch retains the data which was present on
DBO-DB?7 just prior to C8 or WR assuming a high state. Both
analog outputs remain at the values corresponding to the data in
their respective latches (Hold mode).

lcg tCH|‘_
I
o1 ! A
tas tAHI —
B‘;&’ X VALID X DACA/
) DACB (o1 WR DAC A DAC B
'WR
WA ———{ — L L L WRITE oLD
H L L HOLD WRITE
tos to X H X HOLD HOLD
Ia— X X H HOLD HOLD
L=Llow State H=High State X =Don't Care
DB7-DBO ) vap K ’
I
NOTE:

1. Timing measured from (Viy + V) /2

Figure 1. Write Cycle Timing Diagram

Table 1. DAC’s Mode Selection

MICROPROCESSOR INTERFACE

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

AQ-A15 ADDRESS BUS>
. O —
ADDRESS DAC A/DAC B
DECODE
Vua P Sioee =
CPU Arl |
6800 ¢2 WR MP7529A
DBO
DB7
D0-D7 DATA BUS>

*Analog circuitry has been omitted for clarity
**A = Decoded 7529A DAC A Address
***A+1 = Decoded 7529A DAC B Address

Figure 2. MP7529A Dual DAC to 6800
CPU Interface

AB-A15 ADDRESS BUS>
L a—
ADDRESS DAC A/DAC B
DECODE
CPU LOGIC s
— D
wn < Wa MP7529A1
ALE DBO
8212 DB7
ADO-AD7 ADDR/DATA BUS>

*Analog circuitry has been omitted for clarity
**A = Decoded 7529A DAC A Address
***A+1 = Decoded 7529A DAC B Address

Figure 3. MP7529A Dual DAC to 8085

CPU Interface
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PERFORMANCE CHARACTERISTICS
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Graph 1. Relative Accuracy vs. Digital Code

APPLICATION NOTES
Refer to Section 8 for Applications Information
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MP7529B

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

FEATURES

Very Low Total Harmonic Distortion
Low Glitch Energy

Fast Settling Time

Four Quadrant Multiplication
On-Chip Latches for Both DACs
4.5 V to 5.5 V Operation

Low Power Consumption

TTL/5V CMOS Compatible
Latch-Up Free

BENEFITS

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

GENERAL DESCRIPTION

The MP7529B is a 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 process. The MP75298
incorporates a unique bit decoding technique yielding 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 port. The

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

The device operates from a 4.5 V10 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 extemnal 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 chip carrier (PLCC)
and Smali Outline (SOIC) packages.

SIMPLIFIED BLOCK AND TIMING DIAGRAM
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ORDERING INFORMATION

Package Temperature INL DNL Gain Error
Type Range Part No. (LSB) (LSB) (LSB)
Plastic Dip —40 10 +85°C MP7529BJN +1 +1 45
Plastic Dip —40 to +85°C MP75298KN +1/2 +1 +3
Plastic Dip | —4010+85°C | MP7529BLN £1/4 +1 +1
SOIC —40 to +85°C MP7529BJS 21 +1 15
SOIC —40t0485°C | MP7529BKS +1/2 +1 3
PLCC —40t0 +85°C | MP7529BJP +1 +1 45
PLCC —40t0 +85°C MP7529BKP +1/2 +1 3
PIN CONFIGURATIONS louta  louts
CONFIGU Repa  AGND  Regog
3 2 1 0] 19|
o
et
AGND E loute ] 1 20 (= VREFA E VRers
louta 2 Resp = 2 3 [ ommn |
Rraa [2] VRers —| s T | = oGND [3] 11 Vpp
Vpera [o] Yoo |+ see v |  TDacAmacs [E [§ WR
DGND [5] WR =| s Pnout 16 | -
DAC ADACB [e] TS | ¢ attet 5 | (MsB) DB7 [7] 19 cs
(MsB) DB7 [Z] DBO(LSE)  =| - =] oes [E] = bBo
DB6 % DB1 —| ¥ = (LSB)
DB5 [s DB2 =] s .| — ~ Tl
of hol Tuf T T
DB4 |10 DB3
o] | | DBS _ DB3___DB1
DB4 DB2
20 Pin PDIP (0.3007) 20 Pin SOIC (Jedec, 0.300”) 20 Pin PLCC
N20 S20 P20
PIN OUT DEFINITIONS
PIN NO. NAME DESCRIPTION PIN NO. NAME DESCRIPTION
1 AGND Analog Ground 1 De3 Data Bit 3
2 louTtA Current Output of DAC A 12 DB2 Data Bit 2
3 Rrea Internal Feedback Resistor of DAC A 13 DB1 Data Bit 1
4 VREFA Reference Input Voltage of DAC A 14 DBO Data Bit 0 (LSB})
5 DGND Digital Ground 15 foi: Chip Select (Active Low)
6 DACA/ DAC selection control 16 WR Write Enable (Active Low)
DACB
17 Voo Power Supply
DB7 Data Input Bit 7 (MSB)
18 VREFB Reference Input Voltage of DAC B
DB6 Data Bit 6
19 RreB Intemal Feedback Resistor of DAC B
DBS Data Bit 5
20 louts Current Output of DAC B
10 DB4 Data Bit 4
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ELECTRICAL CHARACTERISTICS
(Vpp = 4.5 Vto 5.5V, Nominal Vpp =5 V, Vger = 10 V unless otherwise noted)

25°C Tmin to Tmax
Parameter Symbol Min Typ Max Min Max Units Test Conditions/Comments
STATIC PERFORMANCE (1)
Resolution (All Grades) N 8 8 Bits
Integral Non-Linearity INL LS8 End Point Linearity Spec.
(Relative Accuracy)
J +1 +1
K +1/2 +1/2
L +1/4 +1/4
Difterential Non-Linearity DNL LSB All grades monotonic over full
J + temperature range.
K + +1
L +1 +1
Gain Error GE LsB Using Intemal Reg
J +4 +5
K +2 +3
L +1 +1
Gain Temperature Coefficient (2) TCge +15 +15 { ppm°C| AGain/ATemperature
Power Supply Rejection Ratio PSRR +100 +200 | ppm/% | |AGain/AVppl, AVpp = + 5%
Vop=4.75V, +5%, & 5.25 V +5%
Output Leakage Current Ik +50 +200 | nA
DYNAMIC PERFORMANCE (2)
Harmonic Distortion THD -85 dB Vin=6VRMms @ 1 KHz
Digital Crosstatk Q 30 nVs
AC Feedthrough Fr dB
VREera o louTa Fra =70 —65 | dB
Vrers to loute Fra =70 —65 dB
Channel-to-Channel Isolation CCi dB
VRera 10 louts Cciga =77 dB
VRers to louta Ccias =77 dB
Glitch Energy Egl 10 nvs All zeros to all ones Input Change.
Current Settling Time is 200 250 | ns To 1/2 LSB,R =100Q, CexT=13pF
Propagation Delay tro 100 150 | ns From 50% of digital input to 30%
of final analog output current
Ry =100, Cext=13pF
REFERENCE INPUT
Input Resistance Rin 8 15 8 15 | kQ
Input Resistance Maiching +1 | %
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ELECTRICAL CHARACTERISTICS (CONT’D)

25°c Tmin to Tmax

Parameter Symbal Min Typ  Max Min Max Units Test Conditions/Comments
DIGITAL INPUTS (3)
Logical “1” Voltage VIH 2.4 2.4 \
Logical “0" Voltage ViL 0.8 0B | V
Input Leakage Current kg +1 +10 | HA
{nput Capacitance (2)

Data Cin 10 10 | pF

Control CiN 15 15 | pF
ANALOG OUTPUTS (2)
Qutput Capacitance

Courtas 120 120 | pF DAC inputs all 1's
Coutas 50 50 | pF DAC inputs all 0’s
POWER SUPPLY
Supply Current Ipp 1 1 mA All digital inputs =0 Vor5V
2 2 | mA All digital inputs = V_or Vi

TIMING SPECIFICATIONS (4)
Chip Select to Write Set-Up Time tcs 60 B0 ns
Chip Select to Write Hold Time teH 15 20 ns
DAC Select to Write Set-Up Time tas 60 80 ns
DAC Select to Write Hold Time tan 15 20 ns
Data Valid to Write Set-Up Time tos 60 80 ns
Data Valid to Write Hold Time tor ¢] 0 ns
Wirite Pulse Width (5) twr 60 80 ns

NOTES:

(1)  Full Scale Range (FSR) is 10V for unipolar mode.

(2) Guaranteed but not production tested.

(3) Digital input levels should not go below GND or exceed the positive supply voltage, otherwise damage may occur.
(4) See timing diagram.

(5) twr = 40ns minimum if tpy > 15ns (@T = 25°C)

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS (1, 2, 3) (TA = +25°C unless otherwise noted)

VpptoGND ... Oto+7V VRrea VRFBBIOGND .. ... +25V
AGNDIODGND ... ...t +1V Storage Temperature ................. ~-65°C to +150°C
(Functionality Guaranteed +0.5 V) Lead Temperature (Soldering, 10 seconds) ...... +300°C
Digital Input Voltage to GND .... GND -0.5t0 Vpp +0.5V Package Power Dissipation Rating to 75°C

louta, louteto GND ........... GND -0.5to Vpp +0.5V PDIP,SOIC,PLCC ...........cciviiinnn. 200mwW
VREFA, VREFBIOGND . ... +25V Derates above 75°C ..............coutt 12mwW/°C
NOTES:

(1) Stresses above those listed under “Absolute Maximum Ratings” may cause permanent 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 reliability.

(2) Any input pin which 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 100ys.

(3) GND refers to AGND and DGND.
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DIGITAL INTERFACE

The digital inputs are designed to be both TTLand 5V CMOS
compatible. All logic inputs are static protected MOS gates with
typical input currents of less than 10nA.

The control input DAC A/DAC B selects which DAC can ac-
cept data from the input port. Inputs CS and WR control the

tes %
—_—
cs \
tag TAH)
DAC A/ X VALID i
DACB
twr
WR r :
tps 1oli_
DB7-DBO ) vaup K
|
NOTE:

1. Timing measured from {(Viy + V) /2

Figure 1. Write Cycle Timing Diagram

operating mode of the selected DAC (Table 1.). When CS and
WR are both low the selected DAC is in the write mode. The in-
put data latches of the selected DAC are transparent and its
analog output responds to activity on DB0-DB7 (Write mode).
The selected DAC latch retains the data which was present on
DBO-DB7 just prior to CS or WR assuming a high state. Both
analog outputs remain at the values corresponding to the data in
their respective latches (Hold mode}).

DAC A/ — —
DACB Ccs WR DAC A DACB
L L L WRITE HOLD
H L L HOLD WRITE
X H X HOLD HOLD
X X H HOLD HOLD
L=LowState H=HighState X =Don't Care

Table 1. DAC's Mode Selection

MICROPROCESSOR INTERFACE

AC-A15 Address Bus >
) Atn-
v opress DAC A/DAC B
T tose o
CPU
6800 At = MP75298
2 Wh
DBO
DB7
DO-D7 Data Bus >

*Analog circuitry has been omitted for clarity
**A = Decoded 7529B DAC A Address
***A + 1 = Decoded 752B9 DAC B Address

Figure 2. MP7529B Dual DAC to 6800
CPU Interface

NOTE:
8085 instruction shld (store H & L direct} can update
both DACS with data from H and L registers

A8-A15 Address Bus >
SN
ADDRESS DAC A/DAC B
DECODE
gga% LOGIC s
A = = A WR MP752981
ALE _|—> DBO
8212 DB7
ADO-AD7 ADDR/Data Bus >

*Analog circuitry has been omitted for clarity
**A = Decoded 7529B 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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PERFORMANCE CHARACTERISTICS

Relative Accuracy (LSB)
g

o byl 2N

0 32 64 96 128 160 192 224 256
Digital Code

— DACA —DACB

Graph 1. Relative Accuracy vs. Digital Code

APPLICATION NOTES
Refer to Section 8 for Applications Information
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