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ANALOG - CMOS Dual 8-Bit
DEVICES __ Buffered Multiplying DAC
|ANA£06 ]?EVﬁIrCES ,I,N,c ESI; D = AD7528

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 AD75288(X)/883B
-2 AD7528T(X)/883B
=3 AD7528U(X)/883B
NOTE

1See paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.
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 L.LCC

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

DIGITAL-TO-ANALOG CONVERTERS

VoptoAGND ......... e e b e e e e e e e e e ov, +17V
Vopto DGND . . 0 i 0 vt s it e i e e et i s e e e i e e e e e e e s oV, +17V
AGNDtoDGND . . . v v v v ot v v et oo e a e e e e e —0.3V, Vpp +0.3V
DGNDwAGND . .. ... ... .... P T R VDD
Digital Input Voltageto DGND ., . ... ... e s e e e e —0.3Vto +15V
Vemizs Veinzo 00 AGND . . . .. . 0 o v oo oo oo St e e e e e e e e ~-0.3V to +15V
Veeras VREFBIOAGND . . . o . o o i it e e it e e ittt et e e e +25V
Vrreas VR O DGND . . . . . . ... oo 0L S e e n b s e e s e s e e e a e e e e s +25V
Power Dissipation _

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

Deratesabove +75°C . . . o vt v it i i e e e e e e e e e e 6mW/°C
Operating Temperature Range . . . . . . . oo v vt vt v v v o v v oo n v ... —55°Cto +125°C
Storage Temperature Range . . . . . ¢ v v v v v v i i i v i e e e e s —65°C to +150°C
Lead Temperature (Soldering 10sec) . ... ......... e e e e e .. 4300°C

1.5 Thermal Characteristics.

Thermal Resistance 8jc = 35°C/W for Q-20and E-20A
014 = 120°C/W for Q-20 and E-20A

REV.C DIGITAL-TO-ANALOG CONVERTERS 8-115




AD7528 SPECH:IGA'HONS M 041LA00 0OO4D744 208 EEANA
Table 1.
Design  |Sub | Sub | Sub
Limit Group | Group | Group | Test Condition®

Test Symbol | Device | TouaTou| 1 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 12 - 1/2
-3 12 1 112 172 .
Differential Nonlinearity DNL | -1,2,3|1 1 1 All Grades Guaranteed - +LSBmax
: Monotonic to 8 Bits Over i
Operating Temperature Range
Gain Error? Ae -1 5 4 5 +LSB max
-2 3 4 3 2
. -3 1 4 1 1 . . S

Gain Tempco dAgMdT | -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 ToL -1,2,3 | 200 50 200 .| DACLatches Loaded with +nAmex

. 0000 0000.

Pin20 Ton -1,2,3 | 200 50 200 DAC Latches Loaded with +nA max

0000 0000,
Output Current Settling Time tsL -1,2,3 | 350 To +1/2LSB; RouraRouts = ns max

1000, Couta/Coura = 13pF;
WR=CS=0V;DB0-DB7=
0VtoVppor VpptoOV.

Feedthrough Error® ]

VreratoOUTA FTE -1,2,3]5 - - : Vrera/Veers = * 10V, 100kHz ~dB max
VererstoOUTB FTE -1,2,3]55 Sinewave; DAC Latches Loaded

. . with 0000 0000.

Channel-to-Channel Isolati Ver . )

Vrera toOUTB -1,2,3| 60 Vrera= % 10V, 100kHz Sinewave; | —~dBmax
Vrers =0V. -

VgrerstoOUTA -1,2,3 | 60 Vrers = = 10V, 100kHz Sinewave; —dBmax
Vrera=0V.

Reference Input Resistance Ry’ . . .

VREFA; VREFB -1,2,3| 8 ) : : k) min
15 kQ max
’ Reference Input Resistance RMy
Match ’ -1,2,3 |1 1 1 - +%max

Digital Input High Voltage Vin -1,2,3 1 135 13.5 13.5 ’ Vmin

Digital Input Low Voltage ‘' -1,2,3{ 15 1.5 1.5 Vmax

Digital Input Leakage Current In -1,2,3 | 10 1 10 Vin=0VorVpp = pA max

Digital Input Capacitance
DB0-DB? G -1,2,3 110 o pFmax
WR, CS, DACA/DACB 15 ’

Output Capacitance )
Pin2 Co -1,2,3|50 DAC Latches Loaded with pF max
Pin20 Co =1,2,3 | 50 0000 0000, .

Pin2 Co -1,2,3| 120 . DAC Latches Loaded with pF max -
Pin20 Co -1,2,3 | 120 1111 1111, -
Supply Current from Vpp Ipp -1,2,3| 2 All Digital Inputs=Vy,orVig . | mA max ]
Inp -1,2,3 | 500 100 500 All Digitat Inputs =0V or Vpp 1A max
Chip Select to Write Setup Time* | s ~1,2,3 | 180 nsmin
Chip Select to Write Hold Time* ten -1,2,3{10 : nsmin
| DAC Select to Write Setup Time® | tas ~1,2,3 | 180 ] | s min
‘ DAC Select to Write Hold Time* tAH -1,2,3 | 10 S s nsmin
| Data Validto Write Setup Time* | tps -1,2,3 | 180 ] nsmin

Data Valid to Write Hold Time* ton -1,2,3] 10 nsmin

Write Pulse Width* twr -1,2,3 | 180 nsmin

NOTES -

Wouta=Vours=0V; Vage = + 10V unless otherwise stated. IFeedthrough error can be'reduced by connecting the lid on the packsge toground.

2Measured using internal Rpp and includes effect of leakage current and gain TC. *Timing per Figure 1.
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L ANALOG DEVICES AD7528

INC ¢
- - " Table 2.
Design Sub Sub Sub
Limit Group | Group| Group| TestCondition' :
Test Symbol | Device Toia~Tmax | 1 2,3 4 Voo = +5V Units
Resolution RES -1,2,3 |8 Bits
Relative Accuracy RA -1 ] 1 1 = LSB max
-2 12 1 12 172
-3 172 1 172 1/2
Differential Nonlinearity DNL -1,2,3 |1 ] 1 All Grades Guaranteed +LSB max
- Monotonic to 8 Bits Over
Operating Temperature Range
Gain Error? Ag -1 6 4 6 . +LSB max
-2 4 4 2
-3 3 4 3 1 .
Gain Tempco dAg/dT | -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 Tor -1,2,3 | 400 50 400 DAC Latches Loaded with +nA max
0000 0000.
Pin20 . Tor. -1,2,3 | 400 50 400 DAC Latches Loaded with +nA max
: 0000 0000,
Output Current Settling Time ts -1,2,3 | 600 To = 1/2LSB; RoyraRoute= nsmax
10002, Coura/Coura = 13pF; N
WR =CS - 0V; DBO-DB7 = E
0VtoVpporVpptoOV. [
Feedthrough Error? E
VaeratoOUTA FTE -1L,2,3 |55 Vrera/Veers = £ 10V, 100kHz —dBmax S
Vaers toOUTB FTE -1,2,3 | 55 Sinewave; DAC Latches Loaded >
with 0000 0000, 's)
Channel-to-Channel Isolati Ver . O
VreratoOUTB -1,2,3 | 60 Vrera = * 10V, 100kHz Sinewave; | ~dB max o
™ VREFB = 0V. O
VrerstoOUTA -1,2,3 | 60 Vrers = + 10V, 100kHz Sinewave; | —dBmax |
Vagra=0V. <
Reference Input Resistance R; - zZ
Vreras Vrers -1,2,3 | 8 8 8 Kk min <
15 15 15 K max E
Reference Input Resistance RMin _lI
Match -4,2,3 |1 *%max <
Digital Input High Voltage Vin -1,2,3 | 2.4 24 2.4 Vmin =
Digital Input Low Voltage Vi -1,2,3 | 08 0.8 0.8 Vmax _ )
Digital Input Leakage Current In ~L,2,3 |10 Vin=0VorVpp +pA max (o]
Digital Input Capacitance
DB0-DB7 G -1,2,3 |10 pF max
WR,CS, DACA/DACB 15
Output Capacitance
Pin2 Co -1,2,3 | 50 DAC Latches Loaded with pF max
Pin20 Co -1,2,3 | 50 0000 0000,
Pin2 Co -1,2,3 | 120 DAC Latches Loaded with pFmax
Pin 20 Co -1L2,3 | 120 11
Supply Current from Vpp Ipp -1,2,3 |2 2 2 All Digital Inputs = Vy or Vi mA max
Ipn -1,2,3 | 500 All Digital Inputs =0V or Vpp 1A max
Chip Select to Write Setup Time* | tcs -1,2,3 | 250 nsmin
Chip Select to Write Hold Time* tch -1,2,3 | 20 nsmin
DAC Select to Write Setup Time* |  tas -1,2,3 | 250 . nsmin
DAC Select to Write Hold Time* | tay ~-1,2,3 | 20 ns min
Data Valid to Write Setup Time* | tps -1,2,3 § 220 ) nsmin
Data Valid to Write Hold Time* tou ~1,2,3 (10 nsmin
Write Pulse Width* twr -1,2,3 | 220 ns min
NOTES
'VmA=Vm=0V;V“p=+I0Vunleuotherwi:em!ed. 3Feedthrough can be reduced by ing the lid on the package to ground
’Meuumdusiuinlenulknmdindudueﬂmdluhncumlmdninm. *Timing per Figure 1.
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3.2.1 Functional Block Diagram and Termnd Assignments.
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3.2.4 Microcircuit Technology Group.

w

This microcircuit is covered by technology group (80).

D85 w
B4 3
DB3
DB2 &
DB1

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).
tot ]
t tes Voo
CHIP SELECT \i\ r
[]
AGND loura ' [R—— tan , Voo o
louTa Rroe DAC ADAC B * a
Rena Veera - ¢ .
Vhera Voo ————\r—m-——-— /———— Voo
WRITE
GND
DGNI lﬂ /] R
DACAMDACB cs tos ton |-
DB? bBO Vi " Voo
DATA IN [DBO-DB7} x " DATA IN STABLE K
| DBE oB1 Vo 0
| DBS bB2 NOTES:
1. ALL INPUT SIGNAL RISE AND FALL TIMES
DB4 DB3 MEASURED FROM 10% TO 30% OF Vpo.
Voo = +5V,t, = t; = 20ns;
\ Vop = +15V,1, = t; = 40ns.
| DATA 2, TIMING MEASUREMENT REFERENCE LEVEL 15 Vart Vi
v Figure 1. Write Cycle Timing Diagram
ONEPERBOARD  WR=GND
\';OT'IEURNSONFIRST DAC A/DACB STARTS HIGH
THEN GOES LOWAND REMAINSLOW. Table 3. Mode Selection Table
DACA/ I
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= HighState X = Don’tCare

8-118 DIGITAL-TO-ANALOG CONVERTERS ) REV. C




