ANALOG LC?MOS
DEVICES Octal 8-Bit DAC

AD7228A
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Eight 8-Bit DACs with Output Amplifiers Veer Voo
Operates with Single or Dual Supplies ()— (D—
nP Compatible (95ns WR Pulse} 0
No User Trims Required aron oAC 3 l— 1 %) Voun
Skinny 24-Pin DIPs, SOIC, and 28-Terminal Surface ¥ O
Mount Packages g p— s 2 ) Vours
" m =
s LATCH 3 DAC 3 43 7)Vours
s 1| O
mss (19— LATCH ¢ DAC4 > 3) Vours
Y S
188 I(zo}— LATCH S DACS 2 ) Vours
D S
? LATCH & DAC 6 +8 $)Vours
. S
- s LATCH 7 DAC? + 7 3)Vourr
3 H E
LATCH 8 DAC 2 +8 2)Voure
GENERAL DESCRIPTION a2
The AD7228A contains eight 8-bit voltage-mode dxgm;l-to—analog CONTROL _”
converters, with output buffer amplifiers and interface logic on M LogGic AD7228A
a single monolithic chip. No external trims are required to Ao (24)
achieve full specified performance for the part. ? &)
a5 GND

Separate on-chip latches are provided for each of the eight D/A

converters. Data is transferred into the data latches through a

common 8-bit TTL/CMOS (5V) compatible input port. Address PRO,DUCT mGHLlGHTS R

inputs A0, Al and A2 determine which latch is loaded when 1. Eight DACs and Amplifiers in Small Package _

WR goes low. The control logic is speed compatible with most The single-chip .desngn °_f‘°‘3,ht 8-bit DACs and 'amphﬁers

8-bit microprocessors. allows a dramatic reduction in board space requirements and
. . . offers increased reliability in systems using multiple converters.

Specified performance is guaranteed for input reference voltages Its pinout is aimed at optimizing board layout with all analog

from +2 to + 10V when using dual supplies. The part is also inputs and outputs at one side of the package and all digital
specified for single supply + 15V operation using a reference of inputs at the other.

+ 10V and single supply + 5V operation using a reference of A .
+1.23V. Each output buffer amplifier is capable of developing 2. Single or Dual Supply Opera.uon .
+10V across a 2k load. The voltage-mode configuration of the DACs allows single

The AD7228A is fabricated on an all ion-implanted, high-speed, :‘gﬂfczp;f::‘;mf;h;pﬁ:zm b e e for

Linear Compatible CMOS (LC2MOS) process which has been some parameters.

specifically developed to integrate high-speed digital logic circuits

and precision analog circuits on the same chip. 3. Microprocessor Compatibility
The AD7228A has a common 8-bit data bus with individual
DAC latches, providing a versatile control architecture for
simple interface to microprocessors. All latch enable signals
are level triggered and speed compatible with most high-
performance 8-bit microprocessors.

This is an abridged data sheet. To obtain the most recent version or
complete data sheet, call our fax retrieval system at 1-800-446-6212.
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AD7228A— SPECIFICATIONS

' (Voo = 108V t0 165V, Vs = —5V £ 10%; GND = OV; Ve = +¥ 10 +10V"; ’ . )
DUAL SUPPLY 5= 200, ¢, = 1000F unless otherwiss statod) AN speckications Ty, 1 T, Uniess otherwiss noted.
AB AC AT AU
Parameter Version® Version Version Version Units Conditions/Comments
STATICPERFORMANCE
Resolution 8 8 8 8 Bits
Total Unadjusted Error® *2 *1 *2 *1 LSB max Vpp = +15V £ 10%, Ver = + 10V
Relative Accuracy =1 +1/2 =1 +12 LSB max
Differential Nonlinearity +1 =1 =1 =1 LSBmax | Guarantced Monotonic
Full-Scale Error* x1 =172 +1 =12 LSBmax | Typical tempcois Sppm/°C with Vggp = + 10V
ZeroCode Error .
@25°C +25 *15 +25 =15 mV max Typical tempco is 30uV/ C
Teonint® Trnax * +30 *20 +30 +20 mV max
Minimum Load Resistance 2 2 2 2 k) min Vour= + 10V
REFERENCEINPUT
Voltage Range’ 2w010 2t010 21010 2w010 Venin 10 Vinay
Input Resistance 2 2 2 2 kI min
Input Capacitance® 500 500 500 500 pF max Occurs when each DAC is loaded with all 1s.
ACFeedthrough =70 -70 -70 -70 dB typ Vrer = 8V p-p Sine Wave @ 10kHz/
DIGITAL INPUTS
Input High Voltage, Vi 2.4 2.4 24 2.4 Vmin
Input Low Voltage, Vi 0.8 0.8 0.8 0.8 V max
Input Leakage Current +1 =1 *1 =1 A max Vin =0VorVpp
Input Capacitance® 8 8 8 8 pF max
Input Coding Binary Binary Binary Binary
DYNAMIC PERFORMANCE®
Voltage Output Slew Rate 2 2 2 2 V/usmin
Voltage Output Sctiling Time
Positive Full-Scale Change 5 5 s s s max Vger = + 10V; Settling Time to + 1/2LSB
Negative Full-Scale Change 5 5 5 ] s max Vrer = + 10V; Setling Time to + 1/2LSB
Digital Feedthrough 50 50 S0 50 nVsecstyp |Code transition all 0stoall 1s. Vygr =0V; WR =V,
Digital Crosstalk® 50 50 50 S0 nVsecstyp |Code transition all 0s toall Is. Vggp= + 10V; WR =0V
POWER SUPPLIES
Vpp Range 10.8/16.5 10.8/16.5 10.8/16.5 10.8/16.5 Vmin/Vinax | Por Specified Performance
VssRange -4.5/-55 | -45-55| ~45-55 | ~4.5/-5.5| Vamin/Veux | For Specified Performance
Ipp Outputs Unloaded; Vi =V or Ving
@25°C 16 16 16 16 mA max
Trmint0 Tinax 20 20 22 22 mA max
Iss Outputs Unloaded; Vg = Vinp. of Ving
@25°C 14 14 14 14 mA max
Tonin 10 Traax 18 18 20 20 mA max

(Voo = + 15V £ 10%, Vg5 = GND = OV; Vo = +10V; = %00 =1
SINGLE SUPPLY” tcs oterstcn st i pacicaton. 1 o - it e | OOF

STATIC PERFORMANCE
Resolution 8 8 8 8 Bits
Total Unadjusted Error® +2 +1 +2 *1 LSB max
Differential Nonlinearity ES +1 *1 *1 LSBmax | Guaranteed Monotonic
Minimum Load Resistance 2 2 2 2 k) min Vour= + 10V
REFERENCE INPUT
Input Resistance 2 2 2 2 kQ min
Input Capacitance® 500 500 500 500 pF max Occurs when each DAC is loaded withall 1s.
DIGITAL INPUTS As per Dual Supply Specifications
DYNAMIC PERFORMANCE®
Voltage Output Slew Rate 2 2 2 2 V/psmin
Voltage Output Settling Time
Ponitive Full-Scale Change b S 5 5 1S max Settling Time to + 1/2LSB
Negative Full-Scale Change 7 7 7 7 1S max Seuting Time to + 1/2LSB
Digital Feedthrough 50 50 50 50 nVsecstyp | Code transition all Os toall Is. Vg, =0V; WR=V,,,
Digital Crosstalk® 50 50 S0 50 nVsecstyp | Code transition all Os toall 1s. Vyer = + 10V; WR =0V,
POWER SUPPLIES
Vpp Range 13.5/16.5 13.5116.5 13.5116.5 13.5/16.5 | Vimin/Vmex | For Specified Performance
Ino Qutputs Unloaded; Vin = Vinp or Viny
@25°C i6 16 16 16 mA max
Tnint0 Tynay 20 20 22 22 mA max
NOTES
'Vour must be less than Vpp, by 3.5V to ensure correct operstion. Sample tested at 25°C 1o ensure compliance.
“Temperature ranges are as follows: 'mlﬁxchimp\dnnudmedm:h:wmtofoumnvenu(nmnddmd)

AB, C Versions; —
AT, U Versions; —55°C to +125°C

*Total Unadjusted Error includes zero code error, relative accuracy and full-scale error.
#Calculated after zero code error has been sdjusted out.
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due to & change in the digital input code to another addressed converter,
"Single + SV operation is siso possible with degraded performance (see Figure 14).
Specifications subject to change without notice.
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AD7228A

~+ 5V SUPPLY OPERATION s s ot s T o s it

Parameter AD7228AB | AD7228AC | AD7228AT | AD7228AU| Units Coaditions/Comments
STATICPERFORMANCE . )
Resolution 8 ] 8 8 Bits
Relative Accuracy +2 *2 +2 x2 LSB max
Differential Nonlinearity +1 *1] +1 +1 LSB max Guaranteed Monotonic
Full-Scale Error +4 *2 +4 +2 LSBmax
Zero Code Error
@125°C +30 +20 +30 +20 mV max
Trnin 10 Tongr +40 - +30 +40 +30 mV max
REFERENCE INPUT
Reference Input Range 1.2 1.2 1.2 1.2 Vmin
1.3 1.3 1.3 1.3 Vmax
Reference Input Resistance 2 2 2 2 k) min
Reference Input Capecitance 500 500 300 500 pFmax
. Petitive Supply Range 4.75/5.25 4.75/5.28 ‘4.75/5.25 4.75/5.25 | Vmin/V max| For Specified Performance
Positive Supply Current .
@25'C 16 16 16 i6 pA max
Tanin 0 Tingx 20 20 22 22 A max
Negative Supply Current
@25°C 14 4 14 14 A max
Tenin 10 Trnax 18 18 20 20 A max
NOTES

Anmmuwmsmmmmwmmm-m-mmv“ = OV.
Specifications subject to change without notice.

SWITCHING CHARACTERISTICS"" 2 oo Fiwes 1,2: ¥ = +5V 5% or + 108V10 + 165 ¥ = O¥or —5V = 10%)

Limits125°C  Limit 8t Toiw) Toex  Limit 2t Toig, Taax
Parsmeters  AllGrades  (K,L,B,CGrades)  (T,UGrades) Units  Conditions/Comments

t 0 0 (1] nsmin  Addressto WR Setup Time
[N 0 0 0 . nsmin  Address to WR Hold Time
s 70 90 100 nsmin  Data Valid to WR Setup Time
% 10 10 10 nsmin  Data Valid to WR Hold Time
ts 95 120 150 nsmin  Write Pulse Width

NOTES

ISample tested at 25°C to-ensure compliance. All input rise and fall times measured from 10% 10 90% of + SV, tp =ty = Sns.
*Timing messurement reference level is Vo *+ Vo

INTERFACE LOGIC INFORMATION TODACLATEN
Address Jines A0, Al and A2 select which DAC accepts data roDAC2LATON
from the input port. Table I shows the sclection table for the e
eight DACs with Figure 1 showing the input contro} logic. TopAgsLATCH
When the WR signal is low, the input latch of the selected rp— R TovACALATEH
DAC is wransparent, and its output responds to activity on the TODACSLATCH
data bus. The data is latched into the addressed DAC latch on TODACSLATEH
the rising edge of WR. While WR is high, the analog outputs S roacriarcn
remain at the value corresponding to the data held in their
respective latches. - TODACBLATCH

AD7228A Control Inputs AD7228A

WH A2 A1 Ao Operation Figure 1. InputControl Logic

H X X X No Operation

Device Not Selected - b e ~tje

L L L L DAC | Transparent v

§ L L L DAC 1 Latched Aooness — o

L L L H DAC 2 Transparent — -

L L H L DAgE)Tnm;"r;n( wn \ ) 4 v

L L H H DAC 4 Transparent rawwt SV

L H L L DAC 5 Transparent 1 v

L H L H | DAC6Transparent oata ), D 4

L H H L DAC 7 Transparent I o

L H H H DAC 8 Transparent novE:

THE SELECTED INPUT LATCH IS TRANSPARENT WHILE WK 1S LOW,
H=HighStaste L=LowState X=Don'tCare THUS INVALIO DAY ™E e TPUTS
Tablel. AD7228A Truth Table Figure 2. Write Cycle Timing Diagram
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AD7228A

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature

—65°C to +150°C

VpptoGND . ................. —-0.3V, +17V Lead Temperature (Soldering, 10secs) . . . ... .. +300°C
VoptoVss « c v v v i vt i e i e -0.3V, +24V NOTE
Digital Input Voltage toGND . . . . ... .. -0.3V, :’,DD "Outputs may be o any voltage in the range Vas t0 Vop R
VgEr tO GND . .......... ..o -0.3V, Vpp that the power dissipation of the 3 is not exceeded. Typical short
VourtoGND' . .. ................ Vss, Vop circuit current for a short to GND or Vs is SOmA.
Power Dissipation (Any Package) to +75°C . . . .. 1000mW
Deratesabove 75°Cby . . .. ... ... .. .. 2.0mW/°C *Stresses sbove those listed under “Absol Masi Ratings” may
Operating Temperature cause permanent damage to the device. This is a stress rating only and
Commercial . . .............. —40°C 1o +85°C functional operation of the device at these or any other conditions above
Industrial . . . ... ........... —40°Cto +85°C  those indicated in the operational sections of this specification is not
o o implied P bsol rating di for ded
Extended . ................ —55°C to +125°C periods may affect device reliability,
CAUTION: — - -
ESD (electrostatic discharge) sensitive device. The digital control inputs are diode protected; WARNING!

however, permanent damage may occur on unconnected devices subject to high energy electro-
static fields. Unused devices must be stored in conductive foam or shunts. The protective foam

should be discharged to the destination socket before devices are inserted.

PIN CONFIGURATIONS

DIP, SOIC

——
(™ d . [24] A0

Vours [2 23] a1

Vourr |22] A2

Vours [ [21] WR

Vours [5] [20] pBo (LSB)

vor (] 457229 5] om
Voura [z {Not to Scale) E pB2

Vour2 [8] [17] oBs
Vours [9] [16] DBa

Ves [10] [15] pes
Ve [11] [14] oee

GND [12] [13] pB7 (MsB)

PLCC

§
>
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Vourz E
Vour E
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ORDERING GUIDE
Total

Temperature Unadjusted | Package
Model! Range Error (LSB) | Option?
AD7228ABN | —40°Cto +85°C | 2 max N-24
AD7228ACN | —40°Cto +85°C | = 1max N-24
AD7228ABP | -40°Cto +85°C | +2max P-28A
AD7228ACP | —40°Cto +85°C | + I max P-28A
AD7228ABR | —40°Cto +85°C | =2max R-24
AD7228ACR | —40°Cto +85°C | + 1 max R-24
AD7228ABQ | —40°Cto +85°C | =2max Q-24
AD7228ACQ | —40°Cto +85°C | * 1 max Q-24
AD7228ATQ? | —55°Cto +125°C | +2max Q-24
AD7228AUQ3? | —-55°C1o +125°C | = I max Q-24
NOTES

'To order MIL-STD-883, Class B processed parts, add /8838 to part
number. Contact your local sales office for military data sheet and

availability.

’N = Plastic DIP; P = Plastic Leaded Chip Carrier (PLCC);
Q = Cerdip; R = Small Outline IC (SOIC). For outline information see
Package Information section.

*These grades will be

to /883B pr

sing only.
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