ANALOG LCZMOS
DEVICES Quad 8-Bit D/A Converter

AD7226

REV. A

1.1 Scope.

This specification covers the detail requirements for a monolithic CMOS Quad 8-bit digital-to-analog
converter, with output buffer amplifiers and interface logic. Separate on-chip latches are provided for
each of the four D/A converters.

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

Device Part Number!
-1 AD7226T(X)/883B
NOTE

!See paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline:

(6.9] P;ckage 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 0 AGND . . . . . e e e e e e e e -0.3V, +17V
Vop to DGND . . . . . . e e e e e e e -0.3V, +17V
Vssto AGND . . . . . o . o e e e e e e e e -7V, Vpp
Vss o DGND . . . . L e e e e e e e e e e e e e e e e e e e —7V, VDD
VoD IO Vs « v v v vt e e e e e e e e e e e e e e e e e e e e e e -0.3V, +24V
AGNDto DGND . . . . . . . e e e e e e e -0.3V, Vpp
Digital Input Voltageto DGND . . . . . . .. .. ... .. ... o -0.3V, Vpp
VREF tO AGND . . . e e e e e e e e e e e e e e e e e e —~0.3V, Vpp
VOUT 0 AGND . . . . e e e e e e e e e e e e e e e Vss, VDD
Power Dissipation .

Upto +75°C . . o i e e e e e e e e e e e e e e e e e 500mW

Deratesabove +75°C . . . . . . . . . L e e e e e e e 2mW/°C
Operating Temperature Range . . . . . .. ... .. ... ... ... -55°C to +125°C
Storage Temperature . . . . . . . . . . . .. . e e e e —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . . . ¢ i i i i i i i it i e e e +300°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-20 and E-20A
674 = 120°C/W for Q-20 and E-20A
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Table 1.
Design Sub |Sub
Limit Group | Group
Test Symbol | Device | Tmia—Tmax| 1 2,3 | TestCondition! Units
Resolution RES -1 8 Bits
Relative Accuracy RA -1 +1 +1 +1 Vpp=+14V;Vgs= —5V; Vgpr= + 10V | LSBmax
Total Unadjusted Error Er -1 +2 +2 +2 Vop= +14V;Vgg= —5V; Vggr= + 10V | LSBmax
Differential Nonlinearity DNL | -1 +1 +1 +1 Vpp= +14V;Vgs= —SV; Vggp= + 10V | LSBmax
Guaranteed Monotonic to 8-Bits
Full-Scale Error Ag -1 +312 +3/2 | £32 |Vpp=+14V;Vgs= —5V; Vggr= + 10V | LSBmax
Zero Code Error Azce -1 +30 +30 | £30 |Vpp=16.5V,11.4Vand 14V;Vg= - 5V; | mV max
Vrer=Vpp—4
Voltage Output Settling Time? |t -1 S Positive Full-Scale Change s max
7 Negative Full-Scale Change
Voltage Output Slew Rate tsR -1 25 V/us min
Minimum Load Resistance RLpin | -1 2 2 2 Vour= +10V;Vpp= + 14V k) min
Reference Input Resistance R; -1 2 2 2 Vpp =14V kQ min
Reference Input Capacitance  (C; -1 65 Occurs when DAC is loaded with all 0’s pF min
300 Occurs when DAC is loaded withaall 1’s pF max
Digital Input High Voltage Viu -1 2.4 2.4 2.4 Vpp=11.4V;Vggr=Vpp—4 V min
Digital Input Low Voltage Vi -1 0.8 0.8 0.8 Vpop=11.4V;Vggr=Vpp—4 V max
Digital Input Leakage Current I}y -1 1 1 1 Vin=0VorVpp; Vpp=16.5V + uA max
Digital Input Capacitance Cin -1 8 pF max
Address to Write Setup Time  |t5s -1 0 ns min
Address to Write Hold Time IAH -1 10 ns min
Data Valid to Write Setup Time |tps -1 100 ns min
Data Valid to Write Hold Time [tpy -1 10 ns min
Write Pulse Width twr -1 200 ns min
Power Supply Voltage Range | Vpp -1 11.4 For Specified Performance +Vmin
16.5 +V max
Vs -1 |-45 ~Vmin
-5.5 —Vmax
Power Supply Current Ipp -1 13 13 13 Outputs Unloaded: Vin =V orVig mA max
Vpp =16.5V;Vgg= = 5.5V; VRgp=12.5V
Iss -1 (1 1 11

NOTES
'Vpp = +11.4V1016.5V; Vgs = — SV + 10%; AGND = DGND = 0V; Vggr = + 2V to (Vpp — 4V) unless otherwise stated.
2Vggr = + 10V; Settling Time to + 1/2LSB.
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Table 2.

Design Sub Sub

Limit Group | Group
Test Symbol | Device | Toin-Toma| 1 2,3 Test Condition’ Units
Resolution RES -1 8 Bits
Total Unadjusted Error Er -1 2 2 2 Vpp= + 14V + LSB max
Differential Nonlinearity DNL (-1 1 1 1 Vpp= + 14V + LSB max

Guaranteed Monotonic to 8-Bits

Voltage Output Scttling Time? | tgy. -1 5 Positive Full-Scale Change jis max

20 Negative Full-Scale Change
Voltage Output Slew Rate tsrR -1 2. V/us min
Minimum Load Resistance RLpinv | -t 2 2 2 Vour= +10V;Vpp= +15V k) min
Reference Input Resistance Vrer -1 2 Vpp= 14.25V k(2 min
Reference Input Capacitance | C; -1 65 Occurs when DAC is loaded with all 0’s | pF min

300 ) Occurs when DAC is loaded withall I’s | pF max
Digital Input High Voltage Viu -1 24 24 2.4 Vpp= +14.25V V min
Digital Input Low Voltage Vi -1 0.8 0.8 0.8 Vpp= +14.25V V max
Digital Input Leakage Current | Iny -1 1 Vin=0VorVpp; Vpp = +14.25V + wA max
Digital Input Capacitance G -1 8 pF max
Address to Write Setup Time | tas -1 0 ns min
Address to Write Hold Time tAH -1 10 nsmin
Data Valid to Write Setup Time | tps -1 100 ns min
Data Valid to Write Hold Time | tpy -1 10 nsmin
Write Pulse Width twr -1 200 nsmin
Power Supply Voltage Range | Vpp -1 14.25 For Specified Performance +V min

15.75 +Vmax
Power Supply Current Ipp -1 13 Outputs Unloaded; Viy=VjLorViy | mAmax

Vpp=15.75V

NOTES
Wpp= +15V +5%; Vss = AGND = DGND = 0V; Vggp = + 10V unless otherwise stated.

2Sertling Time to + 1/2LSB.
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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).

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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Voo = +15V INITIALIZATION PROCEDURE: (SEE SHEET 3)
Vss = -5V Vo IS TURNED ON FIRST, THEN Vg, FOLLOWED BY Vpgr.
THE Vcc OF THE INITIALIZATION CIRCUIT IS TURNED ON.
Ve = +5V THE START LINE IS TAKEN FROM “LOW" TO “HIGH", WHERE-
DATA = Vop UPON WR GOES LOW FOR 140p.s. DURING THIS TIME A0
R = 10k} AND A1GO THROUGH THE FOLLOWING STATES:
Ino = 65mA A1 A0 DAC ADDRESSED
Iss = -50mA GND Vee DAC
GND GND DACA
Iner = 05mA Vee GND DACC
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Figure 1. Initialization Timing Diagram
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Figure 2. Initialization Circuit
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Figure 3. Input Control Logic
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NOTES
1. ALL INPUT SIGNAL RISE AND FALL TIMES
MEASURED FROM 10% TO 90% of Vpp.
t, = t; = 20ns OVER Vpp RANGE
. TIMING MEASUREMENT REFERENCE LEVEL IS
Vinn+ Vin
o

N

w

. SELECTED INPUT LATCH IS TRANSPARENT WHILE WR IS

LOW, THUS INVALID DATA DURING THIS TIME CAN CAUSE

SPURIOUS OUTPUTS.

Figure 4. Write Cycle Timing Diagram

Table 3. AD7226 Truth Table

AD7226 Control Inputs AD7226

WR Al A0 Operation

H X X No Operation

Device Not Selected

L L L DAC A Transparent
_f— L L DAC A Latched

L L H DAC B Transparent
f L H DACB Latched

L H L DAC C Transparent
_F H L DACC Latched

L H H DAC D Transparent
_F H H DACD Latched

L= Low State, H= High State, X = Don’t Care
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