ANALOG
DEVICES

FEATURES

12-Bit CMOS DAC with Output Amplifier and
Reference

Parallel Loading Structure: AD7245

8+ 4] Loading Structure: AD7248

Single or Dual Supply Operation

Fast Digital Interface (80ns WR Pulsa)

Low Power (65mW typ)

0.3", Skinny, 20- and 24-Pin DIP

20- and 28-Terminal Surface Mount Packages

GENERAL DESCRIPTION

The ADT245/AD7248 is a complete 12-bit, voltage-output,
digital-to-analog converter with output amplifier and Zener
voltage reference on a monolithic CMOS chip, No external
trims are required 1o achieve full specified performance for the
part.

The part features double-buffered interface logic with a 12-bin
input latch and 12-bit DAC latch, The data held in the DAC
latch determines the analog output of the converter. The AID7245
accepts 12-bit parallel data which is latched into the input latch
on the rising edge of 08 or WR. The AD7248 has an 8-bit-wide
data bus, and data is loaded 1o the input latch in two write
operations, an 8-bit LSB load and a 4-bit MSB load. The input
data must be right justified, For both parts, an asynchronous
LDAC signal transfers data from the input latch to the DAC
latch. The AD7245 also has a CLE signal on the DAC latch
which allows features such as power-on reset to be implemented.,
All logic inputs are level triggered and are TTL and CMOS
{5V level comparible, while the control logic is speed compatible
with most microprocessors,

The on-chip 5V buried Zener diode provides a low-noise, tem-
perature compensated reference for the DAC. The gain setting
resistors allow a number of ranges at the output: 0 to +5Y, 0o
+ 10V when using single supply and 0 to + 5V, =5V to +5V
when operated in dual supplies. The output amplifier is capable
of developing + 10¥ across a 2kil load 10 GND.

The ADT245/AD724% is fabricated in an all ion-implanted,
high-speed linear, compatible CMOS (LC*MOS) process. The
AD7245 is packaged in a small, 0.3"-wide, 24-pin DI and 28-
terminal surface mount packages. The AD7248 is available in a
0.3"wide, 20-pin DIP and 20-terminal surface mount
packages.
PRODUCT HIGHLIGHTS
1. Complete 12-Bit DACPORT ™
The AD7245/A1724% is a complete, voltage output, 12-bit
DAC on one chip, This single-chip design of the DAC reference
and output amplifier is inherently more reliable than multichip
designs.

DACPORT is a trademark of Analog Devices, Inc,

Information furnished by Analog Devices is believed to be accurate
and reliable. However, no responsibility 15 assumed by Analog Devices
for its use; nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by implica-
tion or otherwise under any patent or patent rights of Analog Devices.

LC“MOS
12-Bit DACPORT
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2. Microprocessor Compatibility

The parallel loading structure of the A7 245 allows connection
1o microprocessors with a 16-bit-wide data bus, The AD7248
is aimed at microprocessors which have an 8-bit-wide data
bus steucture. The high-speed logic of bath parts allows
direct interfacing to most modern microprocessors, Addition-
allv, the double buffered interface enables simultancous
update of the ADT7245/ADT7248 in multuple DAC systems.
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SPECIFICATIONS

(Vop = +15V +5%" Vg5 = AGND = DGND =0V; R, = 2kL2 to GND; C, = 100pF to GND; REF DUT unloaded
SlNGLE SU PF"I.‘Ir unrlmess otherwise sta‘l:adﬂil specifications T, to T, unless otherwise stated.)
cebiall PO Tin 10 i SO L

Parameter I, AVersion® S Version® Units Test Conditions/Comments
STATIC PERFORMANCE
Resolution 12 12 Bits
Relative Accuracy =] L5H max
1 L5B max Von=+ 114V 1w + 14,25V
= 1.5 LEH max V|_:||1. + 1425V w + 15,75V
Differential Nonlinearity® =1 =1 L5E max Guaranteed Monotonic
Unipolar Offset Error®
at +25°C +3 =3 L5E max
T v 90 Tiriga =5 =5 L5E max Typical Tempeo is = Ippm of FSRYC
DAC Gain Error™? =2 =2 LSB max
Full-Scale Output YVoltage Error®
Ta = +25°C =02 =02 %% of FSR max Yoo = + 153V for ), A Grades;
Vopp = + 12V & + 15V for § Grade
Tonin 10 Tmas L Shofl FSE max Vo + 13V & + 15V
AFull Scale/ AV
Ta + 25°C =1,12 =0.12 %o of FSRA max AV 5%
Full-Scale Temperature
Cocfficiem’ + 30 ppm ol FERAC max
ACHTser' AV | =2 mY max Voo = =5%
REFERENCE
Reference Oupur e + 23°C 4.99/5.01 459501 Womin oV max Yoo = + 15Y for ], A Grades;

Vi = + 12% & + 15V for 8 Grade
ARelerence’ AV nn

Ty = +25°C fi fi mYY max AVpp = = ¥

Reference Temperature Coefficiern = 30 il prmof FSROC ovp F5R = 5Y

Reference Load Sensitivity
(ARelerence Al t ] = |.5 mY max Reference Load Curvent Chunge (01000 A)

IMGITAL INPUTS

Inpat High Voltage, Vigg 14 &4 W omin

Input Low Valage, Ve 0. [IX:3 W max

Input Current
Lia { Dratas Inpsts Win = 0Vor Vg

m o+ 25°C z ] 3 o max
T i 10 T e = 1 S 1] e miay
lispg [Contrel Inpucs ) Y o Yoo
m -+ 5% =1 -3 | P max
'm0 T s 10 = WA max
Lysgp tContral Inpuisy® Vin = 0V
at + 25%C 150 150 BA max
. . — FILH 200 i max
Input Capacitance” (A7 245) B 8 pF max
Input Capacitance” (A7 248} 16 16 pF max
ANALOGOUTPUT

Crutput Range Resistors 15/30 15:30 kLl ein kLD max

Ranges - + 5 410 ¥ Pin Serappable, Min Load Resistance is 2kibo GND

de Output Impedance 0.5 0.5 lyp

Short-Circuit Current 40 40 mA typ

DY NAMIC PERFORMANCE?

Outpun Veltage Setling Time Sertling Timew = 1LSH. Ky« 5kil, 0 - 100pF
Positive Full-Scale Change 5 ] S Max DAC Register all Os i all Ls
Megative Full-Scale Change 10 10 uEtvp DAC Register all 15 toall Os

Ouiput Voltage Slew Rate b 1.5 Vs man

Digital Feedthrough' ' 1 1 nY secs ivp

Digital-to- Analog Glitch Impulse 30 0 nY secs typ Major Carry Transition

POWER SUPPLIES

Vo Range 14,25/15,7% 11.4/15.75% W omany max For Specified Performance

i Cutput Unloaded
ar + 25°C 9 @ MA max Typically 4.5mA
T 10T e 12 12 mA max

WOTES
"Farthe S Versiononly: Wi =+ 12V = 5%10 + 19% + 49

« ranges are as follows:

# PO

280+ BN
5 Version, — 55" o = 1259

"Ser Terminobogy.

‘I—'H.F: means Full-Scale Range and is 5 wirh Bogs connected to R, Vi -rand 10% with Bopg conmected 10 GM D and Bppconnecrod b Vo
*Thiserrar s caboalaied with respect io the referemce voltage and is measured after the 0ffset ervor has been allowed for.

“Thiserrar s cakulated wor. 1 an ideal 4 %988V fon the 5% rangelar % ¥ T8V (on the L0V range).

It includes ik effects of internal voltage reference, gain and affser ervors

Full-scale T 2. = AFSAT, wheee AFS i the full-scabe change from Ta « + 259°C 10 T s o Torga.
*Conzred lnr'uluret w W, LA ard CLE fur ADTI45 and CEMSE, 5150, WE snd LEIAC for ADT24%,
*Sample texted an = 25°C o ensure compliance

"™ e metal Iidl.m1he PuD.‘J-tS.on!v:-cernm:: (D244 package is connected to Pin 12 [DGMIY
Specifizamons subpect 1o chenge willsoul notics



SPEBIFICATIONS

= +15V £5%" Ve = — 15V 5% AGND = DGND=0V; R, =
DUA[ SUPPL‘f unless nﬂlenw', stated. E‘I specifications T,,,,,tuT unless utmrms; stzlnd]l

k42 to GND; C; = 100pF to GND; REF OUT unloaded

Parameter : - 1. A Version® 5 Version® Units Test Conditions Comments
STATIC PERFORMANCE
Kesolution 12 12 Bis
Relative Accuracy’ | L5B max
1 L5HE max Vo Vaes = = 114V 0o = 14,25
+1.5 L5E max Vo'V = = 14.25V 0 = 15.75V
Differential Monlinearity® =1 1 1.5B max Giuaraniesd Monotonic
Bipaolar fero Crifset Error* Ry Connected wo REF OUT
at +25°C 3 =3 L5E max
Torin 10 Tan =5 =5 LSB max Typical Tempenis = Ippmof FSRYEC
DAC Gain Ecroe™® =2 =2 151 max
Full-Scale Curpur Veltage Error®
Ty = + 25°C =0.2 =0.2 % of FSR max Voo'Vss = = 15V for |, A Grades;
Vo'V ss + 12V & =+ 15V for 8 Grade
Tonin 00 Tiran =0.& % of FSR max ViopWss = = 12V & = 15V
AFull Scale’ &V s
Ty = +I15°C =012 {12 % o FSRY max AVpp = = %%
AFull Scale/dVgg
Ta = + 2570 = 0,01 N} Yool FSRW max AVge = =z 5%
Full-5cale Temperature
Coeflicient” = M ppemof FSROC max
AUNTRe AV gy =1 o= 1 mY max AVon + 5%
A0MeeraVay =1 x| mY max AVsg = = 5%
REFERENUE
Relerence Cutput v+ 25°C o S &, 405,010 W oman o Y max VonVas = = 15V for |, A Grades;
Vo Vs = = 12V & = 153Y for 5 Grade
ARelerence’' AY o
Ty = +25%C 6 [ iV may AVpp = =¥
Relerence Temperature Coeflicient  + M) = 40 ppm ool FARSCwp FSR = 3V
Relerence Load Sensinivity Reference Lond Current Change
{AReference Al =1 v 1.4 mV max (T Mot Encluding Rigs Current)
DIGITAL INPUTS
Inpait High Yoluage, Viny 14 14 W min
Input Low Yoluage, Vis 0.8 .8 ¥ omax
Input Current
I s { Data Inpans) Vi = 0V or Vin
w + 250 t ] = i max
Tonin 10 Teran S 1] =10 TR
Typepy { Comtral Tnpuns)® ¥ = Voo
al k250 : | | L max
Vi 19 T e = 10 10 A ma
L. [Contred Inputs)® Vi = 0¥
al 1 250 1 &0 1540 i rax
Teint0 Toun 20 MLl A rmax
Input Capaciance” | AD7T245) H H pF max
Imput Capscitance” (A7 14%) 14 16 Pl max
ANALOGOUTIFUT
Chutpus Range Resistors 15/30 15/34) kg ol 1 miax
Kanges =5 +5 =4, 44 Ly Pin Strappable. Min Losd Beaistance is 2kid e GND
e Ot put Impedance 0% 0.5 iyp
Short-Circuit Current &0 A} mh tvp
DYNAMIC PERFORMANCE®
Ounput Voltage Settling Time Settling Time 1o = LLSE. Ry = Ski1,0C) « 100pk
Positive Full-5cale Change 5 10 jus AN 1IAC Register all Os toall 1s
Wegative Full-5cale Change 1] 10 Ja% AN DAC Register all bs toall Dy
st Voluage Slew Rate 1 1.5 /s min
Digital Feedthrough™'® 10 10 n¥ secs iyp
Digital-to-Analog Glitch Impulse 30 £l n' secs 1yp Major Carry Transition
POWER SUPPLIES
Vi Range 14,25/15,75 11.4/115.75 WminY max Far Specified Perlormance
Vi Range 14,25 - 15.9% — 114/ - 1575 ¥V min'y max Far Specified Performance
Inn Crutput Unloaded
at + 2570 a 9 mh max Typically SmA
Toin 00 Tonan 12 12 mh max
Iss Crutput Unleaded
q o+ 250 i i mA max Typically 2mA
Trnint0 Tonaa 5 5 mA max
MOTES
|Fe the § Yersion only- Vipp = = 13V = ¥%00 + 15% = 5% Vyy = -~ 12V & %% 00 - 15V = 5%

*Temperature ranges are as foliows:

J Version, o + T
%o + §5°C

& Version, - 3% Cro + 125°C
e Terminchogy.
FSR means Fuall-Scale Bange and i 5V with Hogs connected ro By, Vigur and 10V with Rogs conneced o GRIVand Ry consecred 10 Vo
*his errur is calculaned with respect bo the referesce voltage and is measured afier the offset ernor has been allowed e
“This exmor is calculared w_r .z an idea) 4 $6ERY (on the 5% pangge) or #5976V [on the 10V mnge).
It inchudes the efTects of imermal volage reforener, gain asd offsen exmors.

5 P

A Vernian,

Thullscale T, = AFSAT, where ATS is the full-scale change lrom Ty = + I3 Cen T,
- ntrod inpats are £5, R, AL and CLE for ATT143 snd TSHSHE, CALSE, TR and LOAL Tor AT 24E.
rampds vesved gt + 150 foensise compliance
19T he mezal lid on the ADT245 (oaly) ceramic | D- 244 ) packags isconnecied o Fin 1{DGNT

§pecifications subsect tochisge withous notir.




SWITCHING CHARACTERISTICS vy, = +15v 552 v = 0 or — 15V 5% See Figures 5and 7

Parameter J Girade A Grade

4

@250 80 0

Tonin 10 Tinax 100 L0

B 4+ 25°0 20 0

T min 10 Ty 100 EITY]
Ly

f +15°C ] V]

T e 10 Tenay it 0
"

 + 25°C 1 i

T o 10 T 0 0
L (ADT245 Only)

i+ 25°C L) 10D

Tiwin 10 T e 110 130
L CADT 248 Only)

i + 25°%C L1 DL

T ipin t0 T 130 130
3

@ + 25°C 1] L

T 10T 10 1]
Ly

i 2570 LY LiY]

i 10 T [{L1] 1]

I),l.III[].?.? 15 |.:||||:L"
i + 230 i iy

i 10 Typas 100} LMl

MOTE
'w.nnplu- tested a1+ 25°C 1o ensure compliance
‘For the 5 Version only: ¥pp= + 12V = 5% 10 + 15V + 5%; Vi =0V or
ARSOLUTE MAXIMUM RATINGS*
Voo o AGND: o s T e 0.3V, +17V
¥peto DGND: s s s s =03V, +17V
Npp 0 Ve i i o R R 0,3V, + 34V
AGNDwDGND . . .. . v 0 v v e 0.3V, ¥op
[higital Input Voltage wo DGND = 0.3V, Vi +0.3Y
Your 1o AGN L e e Vic, Voo
"r'I”.L:'| 1 1'-"“1 .................... OV, «+ 24V
Va0 Vo 5w o 0 oams A 12V, 0V
RER OUT 0 AGND .o woiisa somng i o, Voo
Power Dissipation (Any Package) to +75°C . . . .. 450m W

Deerates above 75°C by HmW I C
Operating Temperature

Commeralal . . o ovov 0 v e e W e 0w +70°C
CAUTION

12V

5 Grade LUnits Conditions
104 NS min Chip Select Pulse Whdth
135 1% min
105 1% [in Worite Pulse Width
135 ns min
1] 1% min Chip Select to Write Setup Time
0 ns min
ns min Chip Select to Write Hold Time
0 s Min
155 s in Draea Valid to Write Setup Time
250 nE min
1540 s min Draca Valid to Write Setap Time
270 s Imin
i N8 1T Draca Valid vo Write Hold Time
10 Y6 IMin
Rl 1§ 1min Load DAC Pulse Width
120 TS TR
140 16 1 Clear Pulse Width
200 1% min
t 8% o~ 15V 5%, Specifications subject 1o change without notice
Industeial . . ., 0L L 25°C 1o + 85°C
Extended . ... .... S5°C o + 125°C
Storage Temperatare . . . . . ... ... . 65°C o + 150°C
Lead Temperature (Soldering, 10secs) . . . . . . . . + 300°C
NOTE

"The cutput may be shorted o voltages in this range provided the
power dissipation of the package is not exceeded,

*Stresses above those listed under “Absolute Maximum  Ratings" may
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect deviee relinhility,

ESD) (electrostatic-discharge) sensitive device, The digital control inputs are diode protect-
ed; however, permanent damage may oceur on unconnected devices subject to high energy
clectrostatic fields. Unused devices must be stored in conductive foam or shunts. The pro-
tective foam should be discharged to the destination socket before devices are removed.

WARNING!

AD7245 ORDERING INFORMATION

Relative Temperature Range and Package
Accuracy (LSH) | Do 4 70°C =215°C ta + 85°C 55°C to + 125%C
Plastic DIF  Hermetic DI Hermetic DIP
L] ADTI45]N ADTI45A0 ADTHS50)
PLCC! Lot
1 ADTHSIP ADTI455E
N{TES
'Asmlng Devices reserves the right to ship cither ceramic (D244 5 or cerdip (- 247 Bernetic
kg
“Toceder MIL-STI-833, Class B procesed parts, sdd BEIR to part number. Conact youe
local sales offie Tor mulivary dass skser.
'PLCC: Plasnc Leaded Chip Carrser.
‘LCCC: Leadless Ceramic Chip Carrier.
ADT245 PRICING (100s)
ADT245]N 5 9.8 ADT24550 538,55
ADTM45]P 511.35 ADTI55E 567,50
ADT245A0) 512.85

AD7245 ORDERING INFORMATION
Temperature Range and Package

=215t +85°C | =55°Cto + 125°C
Hermetic DIF' Hermetic DIP

Relative
Accuracy (LSR) | 0to + T0°C

Plastic P

1 ADTMEIN ADTI4EAQ ALTIAES)
rLOCH Loce!
1 ADTHR]P ADT24RSE
NUTES

"Analog Drevices reserves he right toskip either ceramic {[-20) o crerdip (-200 hermenie

chiges.
Toonder MIL ST IRES, Cliss B procesed parts, add HE31 e

tniirmher, Cantact wour
Incal sales office for milivar sher]
'FLECC: Plastic Leaded Ch
LG Leadless Ceramic Chip Carelers
ADT2458 PRICING (100s)
ADTIE]N 5 Q.85 ADTIE50) $38.55
ADTHEIP 11.35 ADT435E $67.50
ADTI4RA0) 51285

=d



TERMINOLOGY

RELATIVE ACCURACY

Relative Accuracy, or end-point nonlinearity, 15 & measure of
the actual deviation from a straight line passing through the
end-points of the DAC transfer function, It s measured after
allowing for zero and full scale and is normally expressed in
L.5Bs or as a percentage of full-scale reading.

DIFFERENTIAL NONLINEARITY

Drifferential Nonlinearity is the difference between the measured
change and the ideal 1LSB change berween any two adjacent
codes. A specified differential nonlinearity of © ILSB max over
the operating temperature range cnsures monotonicity.

DGITAL FEEDTHROUGH
Dhigital Feedthrough is the ghich impulse mjected from the

digital inputs to the analog output when the inputs change state,

It s measured with LDAC high and is specified in nV secs,

DAC GAIN ERROR

DAC Gain Error is a measure of the output error between an
ideal DAC and the actual device output with all 1s loaded after
offset error has been allowed for. It is thercfore defined as:

Messured Value — Offset - Ideal Value

where the ideal value is calculated relative to the acrual reference
value,

UNIPFOLAR OFFSET ERROR

Unipolar Offset Error is a combination of the offsel errors of
the voltage-mode DAC and the output amplifier and is measured
when the part is configured for unipolar outputs. It is present
for all codes and 15 measured with all 05 in the DAC register,

BIPOLAR ZERO OFFSET ERROR

Bipolar Zero Offset Error is measured when the part is configured
for bipolar output and is a combination of errors from the DAC
and ourput amplifier, It is present for all codes and is measured
with a code of 2048 (decimal) in the DAC register.

AD7245 PIN FUNCTION DESCRIPTION
(DIP PIN NUMBERS)

Pin  Mnpemonic Description

| Vg Megative Supply Voluge (0V for single
supply operation ),
2 Rops Bipolar Offse1 Resistor, This provides

access to the on-chip application resistors
and allows different output voltage ranges,
Reference Output, The on-chip reference is
provided at this pin and is used when con-
figuring the part for bipolar outputs,

4 AGND Analog Ground,

5 DBI11 Data Bit 11, Most Significant Bit (MSB).
611 DBI-DBS  Dara Bit 10 to Data Bit 5.
12 DGND Digital Ground.
13-16 DE4DB1 Darta Bitdw Daw Bit 1,
17 R0 Data Bit 0, Least Significant Bit (LSB),

3 REFOUT

Pin Mnemonic  Description

18 Cs Chip Select Input (Active LOW, The device
is selected when this input is active,
19 W Write Input (Active LOWY. This is used in

conjunction with C5 to write data into the
input latch of the ADT245,

Load DAC Input { Active LOYW), This isan
asvnchronous input which when active
transfers data from the input latch o

the DAC latch,

20 LIDALC

21 CLE Clear Input (Active LOY ), When this input
is active the contents of the DAC latch are
reset toall Os,

22 Vi PPositive Supply Voltage.

23 By Feedback Resistor, This allows access to
the amplifier's feedback loop,

24 Your Cutput Volage. Three different ourput

voltage ranges can be chosen: Oto + 5V,
Oto + 10V or =5V o + 5V,

AD7245 PIN CONFIGURATIONS
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AD7248 PIN FUNCTION DESCRIPTION
{ANY PACKAGE)

Pin  Mnemonic Description Pin  Mnpemonic Description
1 Vi Negative Supply Voltage {0V for single 14 CSMSB Chip Select Input for MS Nibble. (Active
supply operation). LOY), This selects the upper 4 hits of the
2 Rors Bipolar Offset Resistor. This provides input latch. Inpurt data is right-justified.
access to the on-chip application resistors 15 CSLSB Chip Select Input for LS byte, (Active
and allows different outpur voltage ranges, LOW). This selects the lower 8 bits of the
3 REFOUT  Reference Qutput. The on-chip reference is - input latch.
provided at this pin and is used when con- 16 WER Write Input. Thisis used in conjunction
figuring the part for bipolar outputs, with CSMSB and CSL5B to load data into
4 AGND Analog Ground, the input latch of the AD7248,
5 DR7 Dyara Bit 7, 17 LDAC Load DAC Input (Active LOW), This is an
f DBA Data Bir &, asynchronous input which when active trans-
7 DBs Drata Bit 5, fers data from the input latch to the DAC
B DE4 Duara Bit 4, larch.
9 DB3 Drata Bit 3/Data Bit 11 (M5B, 18 Voo Positive Supply Voltage.
10 DGND Dyigital Ground. 19 Ren Feedback Resistor, This allows access to
11 DR2 Dyara Bit 2/Data Bir 10, the amplifier's feedback loop,
12 DRI Data Bir 1/Dara Bit 9. 20 Vour Output Voltage, Three different outpur
13 DR Data Bir 0(LSBYData Bit 8, voltage ranges can be chosen: Oto + 5V,
Oto + 10¥or =5V 10 + 5V,
AD7248 PIN CONFIGURATIONS
DIP LCCC PLCC
v : E 5y
o g TENL. CIEIMEE
Hies E 1% | Hin 3} ¥ 1 MW / a \I
nerout[q] (8] vio :
aane [+ ] 1 | (e AR 4 e
[FILENY 17 LEAG
o I || s |[d e o
DBBE INot o Baale) E CRLEHR 08 3 |Met to Realsl \0 EETER [Nat 1o Bosls|
D“E (4] comesi B § 14 EHMED
oU4 E 13 | cisn
M3 E E (E15R ] B 1w n 'L? L E]
BOMND | 10 11 | DuE E E 3 g

SINGLE SUPPLY LINEARITY AND GAIN ERROR

The output amplifier of the AD7245/AD7248 can have a true
negative offset even when the part is operated from a single
positive power supply. However, because the lower supply rail
to the part is 0V, the output veltage cannot actually go negative.
Instead the output voltage sits on the lower rail and this results
in the transfer function shown across. This is an offset effect
and the transfer function would have followed the dotted line if
the output voltage could have gone negative, Normally, linearity
15 measured after offser and full scale have been adjusted or
allowed for, On the ADT245/AD7248 the negative offsct is
allowed for by calculating the linearity from the code which the
amplifier comes off the lower rail, This code is given by the
negative offset specification. For example, the single supply
linearity specification applics between Code 3 and Code 4095 for
the 25°C specification and between Code 5 and Code 4095 over
the Tin to Ty, temperature range. Since gain error is also

measured after offset has been allowed for, it 15 calculared between
the same codes as the linearity error. Bipolar linearity and gain
error are measured between Code 0 and Code 4095,

[

QUTPUT
VOLTAGE

o = -
NEGATIVE # DAC CODE
OFFSET
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CIRCUIT INFORMATION

D/A SECTION

The AID7245/A07248 contains a 12-bit voltage-mode digital-to-
analog converter. The ourput voltage from the converter has the
same positive polarity as the reference voltage allowing single
supply operation. The reference voluage for the DAC is provided
by an on-chip buried-Zener diode.

The DAC consists of a highly stable, thin-film, R-2R ladder and
twelve high-speed NMOS single-pole, double-throw switches,
The simplified circuit diagram for this [DAC 15 shown in

Figure 1,

Vags

AGND G B

HHDWWHN FOR ALL 15 ON DAC

Figure 1. VA Simplified Circuit Diagram

The input impedance of the DAC is code dependent and can
vary from 8kil o mbnity, The input capacitance also varies
with code, typically from S0pF 1w 200pF,

OF AMP SECTION

The ourput of the voltage-mode IVA converter is buffered by a
noninverting CMOS amplifier. The user has access 1o two gain
setting resistors which can be connected o allow different outpw
voltage ranges (discussed later). The buffer amplifier is capable
of developing up w 10V across a 2k{1 load 1o GNID.

The output amplifier can be operated from a single positive
power supply by tving Vgs = AGND = 0V. The amplifier can
also be operated from dual supplies o allow a bipolar output
range of — 5V 1w 5V, The amplifier should not be configured for
the 0 o 4 1OV puiput range when Ve i more negative than = 5V,
For dual supply operation on this range a Vg of = 5V should
be applied to the part. The advantage of having dual supplies
for the unipolar output ranges are faster settling time 1 voltages
near 0V, full-sink capability of 2.5mA maintained over the
entire output range and elimination of the effects of negative
offset on the transfer characteristic (outlined previously). Figure
2 shows the sink capability of the amplifier for single supply
operation,

5

lpag - mA
w

L B T & g 1@
DUTPUT WOLTAGE - Valts

Figure 2. Typical Single Supply Sink Current vs.
Ouitput Voltage

The small-signal (200mV p-p) bandwidth of the ourpur buffer
amplifier 15 typically 1MHz. The outpur noise from the amplifier
is low with a figure of 25nV/vHz at a frequency of 1kHz, The
broadband noise from the amplifier has a tvpical peak-to-peak
figure of 150V for a IMHz output bandwidth. There 15 no
significant difference in the ourpur noise between single and
dual supply operation.

VOLTAGE REFERENCE

The ADT245/ADT248 contains an internal low-noise buried-Zener
dinde reference which s trimmed for abselute accuracy and
temperature cocfficient. The reference is internally connected 1o
the [IDAC, Since the DAC has a variable input impedance at its
reference wpur the Zener diede reference is buffered, This
buffered reference 1s available 1o the user to drive the circuitry
required for bipolar outpur ranges. Ir can be used as a reference
for other parts in the system provided it is externally buffered.
The reference will give long-term stability comparable with the
best discrete Zener reference diodes, The performance of the
ADT245/AD7248 is specified with internal reference, and all the
testing and trimming is done with this reference, The reference
should be decoupled ar the REF OUT pin and recommended
decoupling components are 10pF and 0. 1pF capacitors in series
with a 100} resistor. A simplified schematic of the reference
circuitry is shown in

Figure 3,

p—tme T DAL

A
AGND AEF GUT

I 15 TEMPERA TURE
COMPERSATION CURREMT

Figure 3. Internal Reference

DIGITAL SECTION

The ADT245/A137248 digital inputs are compatible with either
TTL or 5% CMOS levels. All data inputs are static-protected
MOS gates with tvpical input currents of less than 1nA. The
control inputs sink higher currents (150pA max) as a result of
the fast digital interfacing, Internal input protection of all logic
inputs is achieved by on-chip distributed diodes.

The AD7245/AD7 248 features a very low digital feedthrough
figure of 100V secs in a 5V output range. This is due to the
voltage-mode configuration of the DAC, Most of the impulse is
actually as a result of feedthrough across the package. Normally,
ceramic packages show more feedthrough than the other packages
because of the metal lid. However, on the AD7245, the lid of
the ceramic package is connected o DGND (Pin 12), and this
reduces the feedthrough, The AD7248 metal lid is not connected
to DGND on the package, but this can be done externally to
reduce the feedthrough.



INTERFACE LOGIC INFORMATION - AD7245

Table [ shows the truth table for AD7245 operanon. The part
contains two 12-bit latches, an input latch and a DAC latch. C§
and WR control the loading of the input latch while LDAC
controls the transfer of informarion from the input latch to the
DAC latch. All control signals are level-triggered; and therefore
either or both latches may be made transparent, the input lawch
by keeping C5 and WER “LOW", the DAC latch by keeping
LDAC “LOW", Input data is latrched on the rising edge of
WR.

The data held in the DAC latch determines the analog output of
the converter. Data is laiched into the DAC latch on the rising
edge of LDAC. This LDAC signal is an asynchronous signal
and is independent of WR. This is useful in many applications,
However, in systems where the asynchronous LDAC can occur
during a write cycle {or vice versa) care must be taken 1o ensure
that incorrect data is not latched through to the output, For
example, if LDAC goes LOW while WR is “LOW", then the
LDAC signal must stay LOW for 17 or longer after WR goes
high to ensure correct data is latched through to the outpur,

CLH; LDAC| WR | CS | I'um.tmn
H |L B2 ‘ I!u'lhi Atches are Transparent
H |H CH X | Both Latches are Latched
H |H X | H | Both Latchesare Latched
H 'H L. L. | Input Latches Transparent
H H & | L | Inpum Latches Latched
H |L H H | DAC Lawches Transparent
H |4 H |H | DACLatches Latched
L | X [ X | X | DAC Latches Londed with all Os
4 1 ' H | H | DAC Latches Latched with All
| [ | Os ane Output Remains at
' | OV or ~ 5V
|L [. | Both Latchesare Transparent

4 L
! ! and Output Follows Input

I | Data

Don't Care

H = High State L = Low State X

Tablel ADZ245 Truth Table

The contents of the DAC latch are reset to all Os by a low level
on the CLR line, With both laiches transparent, the CLR line
functions like a zero override with the output brought 10 0V in
the unipolar mode and =5V in the bipolar mode for the duration
of the CLR pulse. If both latches are latched, a “LOW"™ pulse
on the CLR input latches all 0s into the DAC latch and the
output remains at 0V (or ~ 5V) afier the CLR line has returned
“HIGH". The CLR line can be used to ensure powerup to 0V
on the AID7245 output in unipolar operation and is also useful,
when used as a zero override, in system calibration cycles.

Figure 4 shows the input control logic for the A137245 and the
write ¢ycle timing for the part is shown in Figure 5.

b DAG LATCH
7

MUY LATCH —‘

INFLIT DATA

0

Figura 4, AD7245 input Control Logic
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NOTES

1. SEE TIMING SPECIFICATIONS,

2. ALL INPUT RISF AND FALL TIMES MEASLIRED FROM 10% T0
B0% OF + &V, 1 4 = Bni

1 TIMING MIABUHEMIHI Itili REMCE LEVEL IS

Vi + Ve
¥

4. IF LDAC 15 ACTIVATED WIHILE WH 15 Low 1 [fAC
MUST STAY LOW FOR ¢, OR LONGER AFTER Wi GOES HIGH

Figure 5. AD7245 Write-Cyele Timing Diagram

INTERFACE LOGIC INFORMATION - AD7245

The input loading structure on the A7 248 is configured for
interfacing to microprocessors with an 8-bit-wide data bus, The
part contains two 12-bit latches - an input latch and a DAC
latch. Only the data held in the DAC lateh determines the analog
output from the converter, The truth table for AD7248 operation
is shown in Table I, while the input control logic diagram is
shown in Figure 6.

CSMSB, CSLSB and WR control the loading of data from the
external data bus to the input latch. The eight data inputs on
the AID724% accept right-justificd data. This data is loaded to
the input latch in two separate write operations, CSLSB and
WER control the loading of the lower B-bits into the 12-bit-wide
latch. The loading of the upper 4-bit nibble is controlled by
CSMSB and WR. All control inputs are level triggered, and
input data for cither the lower byte or upper 4-bit nibble is
latched into the input latches on the rising edge of WR (or
cither CSMSB or CSLSE). The order in which the data is loaded
to the input lawch {.c., lower byvie or upper 4-bit nibble first) is
not important.

The LDAC input controls the transfer of 12-bit data from the
input latch to the DAC latch. This LDAC signal is also level
triggered, and data is latched into the DAC latch on the rising
edge of LIDAC. The LDAC input is asynchronous and independent
of WR. This is uscful in many applications especially in the
simultaneous updating of multiple AD7248 outputs. However,
in svstems where the asynchronous LDAC can occur during a
wrile cycle (or vice versda) care must be taken to ensure that




incorrect data is not latched through to the output. In other
words, if LDAC goes low while WR and either CS input are
low (or WR and either C5 go low while LDAC is low), then the
LDAC signal must stay low for t; or longer after WER returns
high to ensure correct data is latched through 1o the output.
The write cycle timing diagram for the AD7248 is shown in
Figure 7.

An alternate scheme for writing data to the ADT248 is to tie the
CSMSB and LDAC inputs together, In this case exercising
CSLSE and WR latches the lower 8 bits into the input lach,
The second write, which exercises CsMSB, WR and LDAC
loads the upper 4-bit nibble to the input latch and at the same
time transfers the 12-bit data to the DAC larch. This automatic
transfer mode updates the output of the AD7248 in two write
operations, This scheme works equally well for CS5L5B and
LDAC tied together provided the upper 4-bit nibble is loaded
to the input latch followed by a write to the lower 8 bits of the
input latch,

CSLSE/ Lsmn| WR | LDAC Function

L H L |H Loads LS Byte into Input Lawch

. H 4 ' H : Latches LS Byte into Input Laich

4 H L | H | Latches LS Byte into Input Latch

H ‘ L L H Loads M5 Nibble into Input Latch

H L | [y | 1 | Latches M5 Nibble into Input Latch

H vy |L |H Latches MS Nibble into Input Latch

H |H 'H L. Loads Input Latch into DAC Lawch

H H o4 Latches Input Latch into DAC Latch

H [ L 1. Loads M5 Nibble into Inpur Lartch and
| [ Loads Input Latch inte IAC Laich

H | H lII | H Mo Data Transfer Operation

H = High State L = Low State

Tabla i, ADF248 Truth Table

LDAc DAC LATEH
9ul
&
UPPER
C5MSB 4 BITS
OF INPUT
LATGH i
LOWER
C5LsH | ewBITS
9 OF INPUT
LATCH
WH I

1L

DBy — DBO

Figure 6. AD7248 input Control Logic
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Figure 7. AD7248 Write Cyele Timing Diagram

LOAT

APPLYING THE AD7245AD7248

The internal scaling resistors provided on the ADT245/A17 248
allow several output voltage ranges. The part can produce unipolar
output ranges of OV o + 5V or OV 1o + 10V and a bipolar
output range of — 3V 1w + 5V, Connections for the various
ranges are outlined below,

UNIPOLAR (0V to + 10V) CONFIGURATION

The first of the configurations provides an output voltage range
of OV to + 10V, This is achieved by connecting the bipolar
offset resistor, Rops, to AGND and connecting By 1o Vo In
this configuration the AD7245/AD7248 can be aperated single
supply (Vg = OV = AGND). If dual supply performance is
required, a Vg of — 5V should be applied, Note that a Vg
supply more negative than — 5V should not be applied 1o the
AD7245/ A7 248 when it is configured for a 0 w4+ 10V output
range. Figure & shows the connection diagram for unipolar
operation while the table for output voltage versus the digital
code in the DAC latch is shown in Table 111,

1088
01F 10uF
6 6 HEF | OUT \Rurh Voo
Cr
2R 2R Ryw
Vorr
REF DAC Vour
AD7245/AD7248*
o _—
DIGITAL ClRCUTRY ~ DOND L AGHND Vas
OMITTED FOR CLARITY.
oV OR -5

Figure 8 Unipolar (0 ta + 10V) Configuration



DAC Latch Contents

MSB LSB Analog Output, Vour
P14 1111 13 +2-vm-[:;(-"*‘%’£]

1000 0000 0001 +2-vm-|:%-g}

1000 0000 0000 TR I:%E]—+Vm
G111 1110 100 | +2° Ve [%%%]

0000 0000 0001 +2+ Vypr ﬁ]

D000 0000 0000 | (Y

NOTE: ILSB = 2+ Vgg(2™") = Vg { T]Ls J

Table il Unipolar Code Table (0Vto + 10V Range)

UNIPOLAR (0V to +5V) CONFIGURATION

The 0¥ 1o + 5V output voltage range 15 achieved by tving Roges,
Ry and Vi together, For this output range the AD7245/
ADT248 can be operated single supply (Vis = 0% or dual
supply. The table for output voltage versus digital code is as in
Table 11, with 2 + Vg replaced by Ve, Note that for this

range :

ILSB TR

Vee2 ) = Vg

BIPOLAR CONFIGURATION

The bipolar configuranon for the AD7245/ADT248, which gives
an output voltage range from =5V 1o + 5V, 15 achieved by
connecting the Rops input to REF OUT and connecting Ry
and Vg, The AD7245/A 107248 must be operated from dual
supplies to achieve this output voltage range. The code table for
bipolar operation is shown in Table TV,

DAC Latch Contents |
MSB LSB ﬂ-l‘lﬂlﬂ‘ ﬂutpui, VDUI'
TILL 1111 1110 | +Vey- (22
1000 0000 0001 *er'[ﬁ_
1000 0000 0000 oV
)
0111 1111 1111 | ~Vege-| 553,
0000 0000 0001 Veer* | 5048
0000 0000 0000 | —Vy-| 208 | = — vy

Lz
2048
Table V. Bipolar Code Table

NOTE: ILSB = 2 * Vel = Vgr f \J

AGND BIAS

The ADT245/AD7248 AGND pin can be biased above svsiem
GND (AD7245/ADT248 DGND) to provide an offset “zero™
analog output volrage level. With unity gain on the amplifier

(Rors = Vour = Rgg) the output voltage, Vo 15 expressed
as;

VUL"I' - VH-I..'LS + D - lI""II-’.I'ZJ"

where 1D is a fractional representation of the digital word

in the DAC latch and Vgpas 15 the voltage applied o the
ADT245/ADT 248 AGND pin.

Because the current flowing out of the AGNID pin varies with
digital code, the AGN D pin should be driven from a low impedance
source, A circuit configuration is outlined for AGND bias in
Figure 9 using the AD389, a + 1,23V bandgap reference.

If a gain of 2 is used on the buller amplifier the output voltage,
Vourr s expressed as

Vour = AVamas + D Vegre

In this case care must be taken o ensure that the maximum
output voltage is not greater than Y —3Y. The Von - Your
overhead must be greater than 3V 1o ensure correct operation of
the part, Note that Vi and Vg for the AD7245/AD7248 must
be referenced to DGND (system GND). The entire circuit can
be operated in single supply with the Vs pin of the AD7245/
AD7248 connected o system GND,

101k
+*
Bk 10uF
% 6 REF | OUT Prln Vo
y
Vags
\ .
HEF * DAL
ADT2A%AD YA
m‘.NnI Vo
- - s ]
*OIGITAL CIRCUITRY é EYSTEM
OMITTED FOR CLARITY, GND

Figure 9. AGND Bias Current

PROGRAMMABLE CURRENT SINK
Figure 10 shows how the AD7245/AD7248 can be configured
with a power MOSFET transistor, the VINDI00OM, to provide a

e Varnce
*
a1sF 6 6'll2'|l.F
i
REF | QT Lﬂn-; LT
by s % LOAD
<, L
L]
IR IR Rin |
; + * -
Vimp
\ WNCGIOM
T
REF DAC Vonar
ADT2ASADTZAE"

*OHOITAL CIRCLITRY
DMITTED FOR CLARITY.

) e
uanu! AGND Vg ol

Figure 10. Programmabile Current Sink
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programmable current sink from Vi or Viopree. The VINO300M
15 placed in the feedback of the AD7245/ADT248 amplificr. The
entire circuit can be operated in single supply by tving the Vg
of the ADT245/AD7248 to AGND. The sink current, Igpg, can
be cxpressed as:

Using the VINO300M , the voltage drop across the load can typically
be as large as (Veourer — 6V) with Voo of the DAC ar + 5V,
Therefore, for a current of 30mA flowing in the B1 (with all 1s
in the DAC register) the maximum load 15 2000 with Veoimer
= +15V. The VNO3DOM can actually handle currents up 1o
S00mA and sull function correctly in the circuit, but in practice
the circuit must be used with larger values of Veoope: otherwise
it requires a very small load.

Since the wlerance value on the reference voltage of the ALD7245/
ADT24%8 15 = 0,2%, then the absolute value of Tgyk can vary by
£ 0,2% from device 1o device for a fixed value of R1.

Because the input as current of the ADT7245ADT248°s op amp
15 only of the order of pA's, its effect on the sink current is
negligible. Tying the Ry input 1o the Ry input reduces this
effect even further and prevents noise pickup which could occur
il the Royss pin was left unconnected.

The cirewit of Figure 10ean be modified 1o provide a programmable
current source o AGND or = Ve (for = Vg, dual supplics
are required on the ADT245/AD7248), The ADT245/AD7248 is
confligured as before, The current through R1 is mirrored with

i current mirror circuit to provide the programmable source
current (see CMOS DAC Application Guide, Publication No.
GRYT2-30-10/84, for suitable current mirror circunt). As before
the absolute value of the source current will be affected by the

F 15V

0, 2% tolerance on Vpge. In this case the performance of the
currcnt mirror will also affect the value of the source current.

FUNCTION GENERATOR WITH PROGRAMMARLE
FREQUENCY

Figure 11 shows how the ADY245/ADY248 can be configured
with the AIMS3T, voltage-to-fregquency converter and the AD6G39,
trigonometric function gencrator to provide a complere function
generator with programmable frequency. The circuit provides
squarc-wave, triwave and sinewave ouputs, each ourpu of

= 10V amplitude.

The ADT245/AD7 248 provides a programmable voltage 1o the
ADS537 input. Since both the AD7245/AD7248 and ADS3T are
guaranteed monotonic, the ourpur frequency will always increase
with increasing digital code, The AIDIS37 provides @ square-wave
output which 15 condinoned for = 10V by amplifier Al, The
ADSEIT also provides a differential triwave output. This is con-
ditioned by amplifiers A2 and A3 o provide the = 1.8Y triwave
required at the input of the ADG39, The wiwave is further
scaled by amplifier A4 1o provide a = 10V outpur,

Adjusting the triwave applied o the AD63% adjusts the distortion
performance of the sine wave output, [+ 10V in configuration
shown), Amplitude, offser and svovmerry of the riwave can
affect the distortion. By adjusting these, via VR1 and VR2, an
output sine wave with harmonic distortion of better than — 50dB
can be achieved ar low and imtermediate frequencies,

Using the capacitor value shown in Figure 11 for Cp (i.¢. 680pF)
the outpur frequency range is 0w 100kHz over the digital input
code range, The step size for frequency increments is 25Hz,
The accuracy of the outpur frequency is limited 10 8 ar 9 bits
by the ADS3T, bur i is guarantecd monotonic to 12 bis,

LT

ADT 245
AD7T248

er
I'lllr:ll 1T

Aaes
REF
ouT  Vss Vo
DGND 20k
100
AGND -V %

10pF

+

=1V
SINE WAVE

L2 2 %
COM
—0

ADE39
A1, A2, AZ, Ad — 2% ADTI2 up 15V
Le Vg b—0 - 15v

Figure 11. Programmable Function Generator
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MICROPROCESSOR INTERFACING - AD7245

AD7245 - 8086A INTERFACE

Figure 12 shows the 8086 16-bit processor interfacing to the
ADD7245, In the setup shown the double-bulfering feature of the
DAC is not used and the LDAC input 1s tied LOW. ADO-ADN
of the 16-bit data bus are connected to the AD7245 dara bus
(DBO-DB11). The 12-bit word is written to the AD7245 in one
MOV instruction and the analog output responds immediately,
In this example the DAC address is D000, A software routine
for Figure 12 is given in Table V.

ADDRESS BUS Cf
[ ]
[ 4 L
18RI ADDRESS
ALE === LaTcm oEcODE [ -
s LUOAD
{'7_ A5
Wi f— - S . - Wi
| —— T
| [ “1{ v
AOE
ADDAERRDATA HUS 5
A

TLIMEAR COCUITRY CRITTED FOR CLARITY

Figure 12, ADZ245 to 8086 Interface

ADDAESS BUS
BORG | e 5
Ea1
16-RIT ADDRESS -
ALE == | ATCH DEGODE [ . i
7= T o0 i
s = LDAC L D7248e
WH T WH d
AD1S M pE11
DATA BUS
ADE —| oBo
- 8
LOAG
* I AD7245*
l|r Wi
“LINEAR CIRGUITRY LN seina
OMITTED FOR
CLARITY. ma’ Bl t]x]
= 05
= LDAC 7245+
WH
1 oe11
DaD

Figure 13, AD7245 to BOBE Multiple DAC Interface

ASSUME DS : DACLOAD, C5 ; DACLOAD
DACLOAD SEGMENT AT 000

00 BCCH MOV CX, :DEFINEDATA SEGMENT
Cs REGISTER
02 BED9 MOV DS, EQUAL TOCODE
CX SEGMENT REGISTER
4 BFOODO MOV DI, cLOAD DIWITTH DODO
# 1000
07 Cr05 MOVMEM. DACLOADEDWITHWXYZ
“YZWX" #YZWX
OB EAG 0D CONTROLISRETURNED TO

OE 00FF THE MONITOR PROGRAM

Table V. Sample Program for Loading AD7245 from 8086

In a multple DAC system the double-buffering of the ADT245
allows the user 1o simultaneouwsly update all DACs, In Figure
13, a 12-bit word s loaded to the inpur latches of each of the
DACs in sequence, Then, with one instruction to the appropriate
address, C54 (i.e., LDAC) is brought LOW, updating all the
DACs simultaneously,

AD7245 - MCaS000 INTERFACE

Interfacing berween the MCAS000 and the AD7245 is accomplished
using the circuit of Figure 14, Once again the AD7245 is used
in the single-bulfered mode. A software routine for loading data
to the ADT245 is given in Table V1. In this example the AD7245
is located at address E0OO, and the 12-bit word is written 1o the
DAL in one MOVE instruction,

ADGHESS BUS 4
MCEBODD é I7
—y—q e b »
LBAL
B Ak 'i'}'_| ADTZAG

— > {m
([R

M omti

— [EIL]

s
DATA BLIS 5
[52) L —ee———

“LINEAH CIRCLITHY OMITTED FOR CLARITY.

Figure 14. AD7245 to 68000 Interface

The desired DAC data, X,
i5 loaded into Data Re-
gister 0. X may be any
value between O and 4095
(decimal)orDand OFFF
(hexadecimal).

The Data X is transferred
between D0 and the

DAC Latch.

Control is returned to the
System Monitor Program
using these two
INStructions.

0100 MOVEW  #X,D0

MOVEW  D0OSEND

MOVEB  #228.D7

TRAP #14

Table V. Sample Routine for Loading AD7245 from 68000
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MICROPROCESSOR INTERFACING - AD7248

Figure 15 shows the connection diagram for interfacing the
AD7248 1o both the B0853A and 8088 microprocessors. This
scheme 15 also suited 1o the Z80 microprocessor, bur the Z80
address/data bus does not have o be demutiplexed, Dara 1o be
loaded to the AD7Y248 is right-justified. The AIDD724% 15 memory
mapped with a separate memory address for the input latch
high byte, the inpurt latch low byte and the DAC latch, Data is
first written 1o the AID724% input larch in two write operations.
Either the high byvie or the low byte data can be written first to
the AD7248 input lawch. A write 1o the AD7248 DAC larch
address transfers the input latch data o the DAC laich and
updares the ourput voltage. Alternatively, the LDAC input can
be asynchronous or can be common to a number of AD7248s
for simultaneous updating of a number of voltage channels,

An interface circuit for connections to the 6502 or 6809 micro-
processors 15 shown in Figure 17, Once again, the ADY248 s
memory mapped and data is right-justified. The procedure for
writing data to the ADT24% is as outlined for the 8085A/8088,
For the 6302 microprocessor the §2 clock is used o generate
the WR, while for the 6809 the E signal is used.

Al-A1E ADDRESE BUS 5
C5LSE
AW o Ll g EBMSE
LOALC
B502/ 609
ADT248*
42 ORE - Wi
BRI
DBEO-DEY
—W
Do-07 DATA BUS
*LINEAR CIRCUITRY DMITTED FOR CLARITY

Figure 15, AD7248 to 8085A/8088 Interface

A connecuon diagram for the interface between the AD7248
and 68008 microprocessor 15 shown in Figure 16, Once again,
the ALYT248 acts as a memory mapped device and data is right-
justilied. In this case the AD7248 is configured in the automatic
transfer mode which means that the high byte of the input latch
has the same address as the DAC latch, Data is written to the
AD7248 by first writing data to the AD7248 low byvte. Writing
data to the high byte of the input latch also transfers the input
latch contents to the DAC latch and updates the output,

Al-A15 ADDRESS BUS _S
_| OCTAL ADDRESS [O——®™ C5LEE
ALE[—*1 LaTCH DECODE  jo——a EEMGH
BOES5 A B0BE -y (DAL
L ADTZ48"
WH -
oBo-DBT
ADD-ALDY ADDRESS'DATA BUS S
"LINEAR CIRCLUITRY OMITTED FOR CLARITY

A8
ADDRESS BUS ‘ll
AD -—-j
a5 v ADDRESS csLse
e 4-—+{csmsa

GEOOE [—. LDAL

R WE O AD7248¢

OTACK -——G—

oBo-DBY

or
DATA BUS _;

Do
*LINE&R CIRCLITRY OMITTED FOR CLARITY.

Figure 16. AD7248to 68008 interface

Figure 17. AD7248 to 6502/6809 Interface

Figure 18 shows a connecton diagram between the AD7248 and
the 8051 microprocessor, The AD7248 is port mapped in this
interface and is configured in the automatic transfer mode. Data
1o be loaded to the mput latch low byie is output to Port 1.
Ourput Line P30, which is connected to CSLSE of the AD7248,
is pulsed to load data into the low byte of the input latch, Pulsing
the P3.1 line, after the high byte data has been set up on Por

1, updates the output of the AD7248, The WR input of the
AD7248 can be hardwired low in this application because spurious
address strobes on CSLAB and CSMSB do not occur,

P30 | C5LSE
P31 * CSMSE
L_—. LDAC
8051 F WH
F1.0 S DBE
P ~= DA AD7248%
P1.2 DBz
P13 » DB3
P14 = DB4
P16 »=|DBS
P1.G DE&
P1.7 DB7

*ADDITIONAL PINS OMITTED FOR CLARITY,

Figure 18. AD7248to MCS-51 Interface
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MECHANICAL INFORMATION - AD7245

24-Pin Plastic DIP' (N-24)

ATATATARAWATAWATAWATATA

OUTLINE DIMENSION

Diimensions shown in inches and {mm),

24-Pin Ceramic DIP (D-247)
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24-Pin Cerdip (Q-24)
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28-Terminal
Leadless Ceramic Chip
Carrier (E-28A)
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28-"Terminal
Mastic Leaded
Chip Carrier (P-28A)
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MECHANICAL INFORMATION -AD7248

OUTLINE DIMENSIONS

[Mimensions shown o inches and (mm).

20-Pin Ceramie DIP (13-20) 20-Pin Cerdip (Q-20)
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20-Terminal
Leadless Ceramic Chip
20-Pin Plastic DIP{N-20) Carrier (E-20A)
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20-Terminal
Plastic Leaded
Chip Carrier (P-20A)
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