ANALOG
DEVICES

Quad, 12-Bit DACs
Voltage Output with Readback

DAC8412/DAC8413

FEATURES

+5 to £15 Volt Operation
Unipolar or Bipolar Operation
True Voitage Output
Double-Buffered Inputs

Reset to Min or Center Scale
Fast Bus Access Time
Readback

APPLICATIONS

Automatic Test Equipment
Digitally Controlled Calibration
Servo Controls

Process Control Equipment

GENERAL DESCRIPTION

The DAC8412 and DAC8413 are quad, 12-bit voltage output
DACs with readback capability. Built using a complementary
BiCMOS process, these monolithic DACs offer the user very
high package density.

Quiput voltage swing is set by the two reference inputs Vg
and Vggrr. By setting the Vgpgp input to 0 volts and Vg to 2
positive voltage, the DAC will provide a unipolar positive output
range. A similar configuraton with Vi, at 0 volts and Vg
at a negative voltage will provide a unipolar negative output
range. Bipolar outputs are configured by connecting both Vigppgq
and Vg to nonzero voltages. This method of setting output
voltage range has advantages over other bipolar oftsetting meth-
ods because it is not dependent on internal and external resis-
tors with different temperature coefticients.

Digital controls allow the user to load or read back data from
any DAC, load any DAC and transfer data to all DACs at one
time.

An active low RESET loads all DAC output registers to mid-
scale for the DACSE412 and zero scale tor the DACR413.

DIP PLCC
Vern [ ~ [ Veen 3 )5 E} >§ } )E
Vours [ Voure e
vours [ [=] Yours A el
vss [ [2] oo oanp [5] l55] voo
oand 3] pacea1z [ Viewc  aEsEr [4] 4] viooe
ReseT (¢] DAC8413  []cs LDAC DACBA12PC 23] ¢s
wac 0] opvew 120 osoqse; 4 DACB413PC [5] a0
oeowse) (1] (Nottoscale) 3] as oar [+ o o) [2] a1
e [v] =} aw ez [1] o] nw
B2 [+] om11msey DB3 ['¢] oB11 msa;
0s3 [] =) oero {5 T ) o
oes [) ] oms 'TEEEEE
o8s [7] =1 oss 6§ 8358868 8 g
86 1] [*] oaz

FUNCTIONAL BLOCK DIAGRAM

VLOGIC
o

Vo
DATA VO -
12 |[PORT

DGND

o
A0 CONTROL

A1 0+ LOGIC
RW O

cs o

RESET &
LOAC ©

The DACE412/DACSE11 3 are available in 28-pin plastic DIP, “

cerdip, PLCC and LCC packages. They can be operated from a
wide variety of supply and reference voltages with supplies rang-
ing from single +5 volt to £ 15 volts, and references from +2.5
to + 10 volts. Power dissipation is less than 330 mW with +15
volt supplies and only 60 mW with a +35 volt supply.

For MIL-STD-883 applications, contact your local ADI sales
office for the DAC8412/DACS413/883 data sheet which speci-
fies operation over the 35°C to +125°C temperature range. All
383 parts are also available on Standard Military Drawings
5062-91-76401 MXA through -76401M3A.

ORDERING INFORMATION'

Extended

Military’ Industrial®
INL | Temperature Temperature | Package
(LSB)|-55°C to +125°C —40°C to +85°C | Package]Option’
i DACR412FPC | PLCC  |P-28A
+1.5 | DACR412BTCRR3 1.CC E-28A
0.5 DACRHZET Cerdip | Q-28
+0.75 [ DACRA12ATIRKY Cerdip |Q-28
+1 DACRHI2FT Cerdip |Q-28
+1.5 | DACK412BTiRR3 Cerdip |Q-28
0.5 DACSHI2EP Plustic  [N-28
+1 DACBL12FP Plastic  |N-28
+1 DACS8412GBC | Dice
t1 DACSLI3FPC | PLCC  !P-28A
1.5 (DACKAI3IBTCRRS LCC E-28A
0.5 DACS1IET | Cerdip |Q-28
+0.75 | DACR413ATIRR3 Cerdip  [Q-28
t1 DACSLI3FT Cerdip  |Q-28
+1.5 |DACS413BT/883 Cerdip | Q-28
+0.5 , DACS413EDP Plastic | N-28
+1 i DACE113EP Plastic  [N-28
bl 1 DACS413GBC ; Dice 1
NOTES

'Rurn-m s avanlable on extended mdustral temperature sange parts in cerdip.
A complete (883 data sheet is availabie: For availabilioy and burnin informa
ton, contact vour local sales office

'For outhne mformation see Package Information section

To obtain the most recent version or complete data sheet, call our fax retrieval system at [-800-436-6212 or visit our World Wide Web site at htip:/iwww.analog.com.
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DAC8412/DAC8413—-SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

(@ an =+15.0V, VSS =-15.0V, mec =+50V, VREFH =+10.0V, le =-10.0V,
—40°C < T, < +85°C unless otherwise noted. See Note 1 for supply variations.)

Parameter Symbol | Conditions - Min Typ Max Units
Integral Linearity “E” INI. 0.25 0.5 LSB
Integral Linearity “F” INI. t1 I.SB
Differential Linearity DNI. Monotonic Over Temperature 1 LSB
Min Scale Error Vs R = 2kQ +2 LSB
Full-Scale Error FSE R, =2 kQ 12 LSB
Min Scale Tempceo TCV,: | Rp = 2kQ 15 ppm/°C
Full-Scale Tempco TCVik R, =2kQ 20 ppm/°C
MATCHING PERFORMANCE
Linearity Matching B +1 LSB
REFERENCE
Positive Reference Input Range Note 2 Vierr + 2.5 Vi 2.5 v
Negative Reference Input Range Note 2 10 Vigrn 25|V
Reference High Input Current | PR 2.75 +1.5 +2.75 mA
Reference Low Input Current 0 Tewsr _ o 0 +2 +2.75 mA
AMPLIFIER CHARACTERISTICS
Output Current Tour 5 +5 mA
Settling Time ty to 0.01% 6 s
Slew Rate SR 10% to 90% 2.2 ~ Vips
LOGIC CHARACTERISTICS
Logic Input High Voltage Vinn Ty =+25"C 2.4 \Y
Logic Input Low Voltage Vi Ty =4+25°C 0.8 \Y
Logic Output High Voltage Von Ion = +0.4 mA 2.4 \%
Logic Output Low Voltage Yor Ior = 1.6 mA 0.4 A%
Logic Input Current Iin 1 HA
Input Capacitance Cin 8 pF
Crosstalk >72 dB
Large Signal Bandwidth N ~3dB, Vg =010 +10Vpp | 160 kHz
LOGIC TIMING CHARACTERISTICS Note 3
WRITE
Chip Select Write Pulse Width twes 80 40 ns
Write Setup tws twes = 80 ns 0 ns
Write Hold twi twes = 80 ns 0 ns
Address Setup tay 0 ns
Address Hold tan 0 ns
[.oad Setup tis 70 30 ns
Load Hold UH 30 10 ns
Write Data Setup twns tyes = 80 ns 20 ns
Write Data Hold twhi twes = B0 ns Q ns
Load Pulse Width twn 170 130 ns
Reset Pulse Width tRESET 140 100 ns
READ
Chip Select Read Pulse Width tres 130 100 ns
Read Data Hold tRDH tres = 130 ns 0 ns
Read Data Setup RS tres = 130 ns 0 ns
DatatoHi Z tyz C;, =10 pF 150 ns
Chip Select 1o Data tosn _ | €, =100 pF 120 160 | Ds
SUPPLY CHARACTERISTICS
Power Supply Sensitivity I'SS 1425V Vpp £15.75V 150 ppm/V
Positive Supply Current Inn Vigm = +25V 8.5 12 mA
Negative Supply Current s 10 6.5 mA
Power Dissipation Ppiss 330 mW

NOTES

'All supplies can be varied ¥ 5", and operation is guaranteed. Device is tested with nominal supplics.
‘Operation is guaranteed over this reference range, but hneanty 15 neither tested nor guaranteed
'Allinput control signals are specified with tr = tf = 5 ne (1% 10 90% of +5 V) and timed from a voltage level of 1.6 V.

Specifications subject to change without notice.
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