ANALOG

CMOS Dual 8-Bit

DEVICES Buffered Multiplying DAC

AD7528

REV. C

1.1 Scope.

This specification covers the detail requirements for a monolithic dual 8-bit CMOS multiplying digital-to-
analog converter with on-chip latches for each DAC to allow easy microprocessor interface.

1.2 Part Number.

The complete part number per Tables 1 and 2 of this specification is as follows:

Device Part Number!

-1 AD75285(X)/883B
~2 AD7528T(X)/883B
-3 AD7528U(X)/883B
NOTE

!See paragraph 1.2.3 for package identifier.

1.2.3 Case Qutline.

See Appendix 1 of General Specification ADI-M-1000: package outline:

X) Package Description

Q Q-20 20-Pin Cerdip
E E-20A 20-Contact LCC

1.3 Absolute Maximum Ratings. (T, = 25°C unless otherwise noted)

Vop 1o AGND . . L e e e e e e e e e ov, +17V
Vop to DGND . . . . L e e e e e e e e e e e e e e e ov, +17V
AGND o DGND . . . . . . .. e e e e e e ~0.3V, Vpp +0.3V
DGNDtwoAGND . . ... ... .. ... .. ...... e e e e e e e e e e e e Vop
Digital Input Voltage to DGND . . . . . . . . . . . . . .. i in e —0.3Vto +15V
Vemz Vemnzo t0 AGND . L L L L e e e e e e e e -0.3Vto +15V
Vreras VREFB IO AGND . . . . . . . . e e e e e e +25V
Vrreeas VREBBTO DGND . . . . . . e e e e e e e e e e + 25V
Power Dissipation

Upto +75°C . . . o e e e e e e e e e e e e 450mW

Derates above +75°C . . . . . . . . ... e e e e e e e e e e e 6mW/°C
Operating Temperature Range . . . . . . . . . . . . . i i i it it it i e an —55°C to +125°C
Storage Temperature Range . . . . . . . . . . . . .. .. ..t -65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . ... . .. . . . i iuunennenn. +300°C

1.5 Thermal Characteristics.

Thermal Resistance 6;c = 35°C/W for Q-20 and E-20A
654 = 120°C/W for Q-20 and E-20A
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AD7528 —SPECIFICATIONS

Table 1.
Design Sud Sud Sub
Limit Group | Group | Group | Test Condition’
Test Symbol | Device | TorTaas| ! 2,3 4 Vop = +15V Units
Resoluti RES -1,2,3]8 Bits
Relative Accuracy RA -1 1 1 1 +LSB max
-2 1/2 1 1/2 172
-3 [17] 1 172 172
Differential Nonlinearity DNL -1L,2,3 11 1 1 All Grades Guaranteed = LSB max
Monotonic to 8 Bits Over
Operating Temperature Range
Gain Error? Ag -1 s 4 S + LSB max
-2 3 4 3 2
-3 1 4 1 1
Gain Tempco dAgdT | -1,2,3 | 35 * ppm/°C max
Power Supply Rejection PSRR -1,2,3 ] 0.02 0.01 0.02 AVpp= % 5% + %/% max
Output Leakage Current
Pin2 lov -1,2,3 | 200 50 200 DAC Larches Loaded with +nAmax
0000 0000.
Pin 20 IoL ~1,2,3 | 200 50 200 DAC Lartches Loaded with *+nA max
0000 0000.
Output Current Settling Time tsp -1,2,3 | 350 To + 1/2LSB; Routa’Rouvrs = ns max
10002, Couta’Coura = 13pF;
WR =CS=0V; DBO-DB7 =
O0VioVppor VpptoOV.
Feedthrough Error’
VreratoOUTA FTE -1,2,3 | 58 Veera/Vrers= * 10V, 100kHz ~dB max
VrerstoOUTB FTE -1,2,3 | 55 Sinewave; DAC Latches Loaded
with 0000 0000.
Channel-to-Channel Isolation Ver .
Vrera toOUTB -1,2,3} &0 Vrera = = 10V, 100kHz Sinewave; —dB max
Vegpp=0V.
Vgersto OUTA -1,2,3| 60 Vrerg= * 10V, 100kHz Sinewave; | —-dBmax
Verera=0V.
Reference Input Resistance R, )
Viera: VRers ~-1,2,3| 8 k(2 min
15 k{) max
Reference Input Resistance RMn
Match -1,2,3 |1 1 1 * % max
Digital Input High Voltage Vi -1,2,3 [ 135 13.5 | 135 V min
Digital Input Low Voltage Vi -1,2,3( 15 1.5 1.5 Vmax
Digital Input Leakage Current Iin ~-1,2,3110 1 10 Vin = 0Vor Vny * A max
Digital Input Capacitance
DB0-DB? G -123 |10 PF max
WR, CS, DACA/DACB 15
Output Capacitance
Pin2 Co -1,2,3 | s0 DAC Latches Loaded with pF max
Pin 20 Co ~-1,2,3 | 50 0000 0000.
Pin2 Co -1,2,3| 120 DAC Latches Loaded with pF max
Pin 20 Co -1,2,3 | 120 1111111,
Supply Current from Vpp Iop -1,2,3]2 All Digital Inputs = Vy3 or Vin mA max
Iop -1,2,3 | 500 100 500 All Digital Inputs = 0V or Vpp LA max
Chip Select to Write Setup Time* | 1o -1,2,3 | 180 ns min
Chip Select to Write Hold Time* . -1,2,3] 10 nsmin
DAC Select to Write Setup Time* | 1 -1,2,3| 180 nsmin
DAC Select to Write Hold Time* | tane -1,2,3[ 10 nsmin
Data Valid to Write Setup Time* | tps -1,2,3 [ 180 ns min
Data Valid to Write Hold Time* | tpy -1,2,3] 10 nsmin
Write Pulse Width* twn -1,2,3 180 03 min
NOTES )
"Wourta = Vours =0V; Veesr = + 10V unless otherwise stated. 3Feedthrough error can be reduced by connecting the lid on the package to ground.
*Measured using internal Ry and includes effect of leakage current and gain TC. “Timing per Figure .
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Table 2.

Design Sub Sub Sub
Limit Group | Group| Group| Test Condition’

Test Symbol | Device Toun~Toax | 1 2,3 4 Vop = +5V Units
Resolution RES -1,2,3 |8 Bits
Relative Accuracy RA -1 1 1 1 + LSB max
-2 1/2 1 1/2 1/2
-3 12 1 172 172
Differential Nonlincarity DNL ~1,2,3 1 1 1 All Grades Guaranteed + LSB max
Monotonic 10 8 Bits Over
Operating Temperature Range
Gain Error? Ag -1 6 4 6 +LSBmax
-2 4 4 4 2
-3 3 4 3 i
Gain Tempco dAgdT | -1,2,3 | 70 * ppm/°C max
Power Supply Rejection PSRR -1,2,3 | 0.04 0.02 0.04 AVpp=*5% + %/% max
Output Leakage Current
Pin2 Iow -1,2,3 400 50 400 DAC Latches Loaded with * nA max
0000 0000.
Pin 20 lor. -1,2,3 | 400 50 400 DAC Latches Loaded with +nA max
0000 0000.

Output Current Settling Time tse -1,2,3 | 600 To + 12LSB; Royra/Routs = ns max

10002, Coura’Cours = 13pF;
WR =CS =0V; DB0-DB7 =

OVioVppor VpptoOV.
Feedthrough Error®
Vrepa t0OUTA FTE -1,2,3 | 55 Vrera’Vrers = * 10V, 100kHz —dB max
Vrers o OUTB FTE -1,2,3 | 5§ Sinewave; DAC Latches Loaded
with 0000 0000.
Channel-to-Channel Isolation Ver ]
Viera toOUTB -1,2,3 | 60 Vegra= * 10V, 100kHz Sinewave; | —dB max
Vaerp=0V.
VrerrtoOUTA -1,2,3 | 60 Vgrers = = 10V, 100kHz Sinewave; | —dB max
Vaera =0V.
Reference Input Resistance R,
VRera, VReF -1,2,3 | 8 8 8 k{1 min
15 15 15 k() max
Reference Input Resistance RMy
Match -1,2,3 |1 * % max
Digital Input High Volage Vin -1,2,3 | 24 2.4 2.4 Vmin
Digital Input Low Voltage Vi -1,2,3 | 038 0.8 0.8 V max
Digital Input Leakage Current I -4L2,3 | 10 Vin =0VorVpp * nA max
Digital Input Capacitance
DBO-DB? C -1,2,3 {10 pF max
WR, CS, DACA/DACB 15
Output Capacitance
Pin2 Co -1,2,3 | S0 DAC Latches Loaded with pF max
Pin 20 Co -L2,3 50 0000 0000.
Pin 2 Co -1,2,3 120 DAC Latches Loaded with pF max
Pin 20 Co -1,2,3 120 1111 1.
Supply Current from Vo Iop -1,2,3 | 2 2 2 All Digital Inputs = Vi3 or Vin mA max
Ipp -1,2,3 | so0 All Digital Inputs =0V or Vpp wA max
Chip Select 1o Write Setup Time* | 1 -1,2,3 | 250 ns min
Chip Select to Write Hold Time* ten -1,2,3 | 20 ns min
DAC Select to Write Setup Time* | 1.5 -1,2,3 | 250 ns min
DAC Select to Write Hold Time* taH -1,2,3 | 2 nsmin
Data Valid to Write Setup Time* tps -1,2,3 | 220 nsmin
Data Valid to Write Hold Time* oK -,2,3 | 10 ns min
Write Pulse Width* twn -1,2,3 | 220 ns min
NOTES
:Voun =Vouts =0V; Vagr = + 10V unless otherwise stated. *Feedthrough error can be reduced by connecting the lid on the psckage to ground.
‘Measured using internsl Rpy and includes effect of leakage current and gain TC. *Timing per Figure 1.
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3.2.1 Functional Block Diagram and Terminal Assignments.
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3.2.4 Microcircuit Technology Group.

This microcircuit is covered by technology group (80).

10 1 12 13

4.2.1 Life Test/Burn-In Circuit.
Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015

test condition (B).
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DATA IN (DBO-DB7) "™ DATA IN STABLE
DBé DBY Vi o
D85 bs2 NOTES:
1. ALL INPUT SIGNAL RISE AND FALL TIMES
DB4 D83 MEASURED FROM 10% TO 80% OF Vyy,
Voo = +5V.1, = t; = 20ns;
Voo = +15V,t, = t, = 40ns.
DATA 2. TIMING MEASUREMENT REFERENCE LEVEL 15 Yurt Y
100K DATA = Voo . . . .
Ynsra = + 1OV Figure 1. Write Cycle Timing Diagram
.=

= ONEPERBOARD WA= GND

NOTE
Voo TURNS ONFIRST. DAC A/DACB STARTS HIGH

THEN GOES LOW AND REMAINS LOW, Table 3. Mode Selection Table
DACh | |
DACB CS WR DACA DACB
L L L WRITE HOLD
H L L HOLD WRITE
X H X HOLD HOLD
X X H HOLD HOLD

L = Low State H= High Stat¢ X = Don’t Care
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