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FEATURES

* 8-, 10-, and 12-Bit resolution

* 150 Nancseconds sottiing Wme —
DAC-7823

* 4-Quachunt mullipiication

* Low gain and linoasity tompee’s

* Singls supply operation

* indusivy stendard pin-out
DESCRIPTION o

DATEL'S DAC-7523, DAC-7533 amd

DAC-7541. are. monotithic 8-, 10-, and
con-

ﬂfm-on-CHO§ technology to_ fabﬂcaﬁe a
highly stable thin-fitm R-2R resistor adder
network and NMOS SPDT swilches.
CMOS feve! Shilors provide low power
DTL TFLCMOS compatible operation. Al
matsmqmdmrmstvdugeomap-

plifier: All meodele are capable -of four
quadrant multiplication and the inputs are
fulty static protected. .

important features include a settling time
far the - DAC-7623, DAC-7633- and
DAC-7541 of 150 nanoseconds, 600 nano-
seconds and 1 microsecond respectively
to + %4 LSB maximum. Maximum fireaffty

error tempco is 2 ppim/eC and feedthrough

error is- + 1% LSB maximum. Power supply
rejection is as low as 0.005% of FSR/%.

" The dewvices require only a single supply

for operation. Power supply range is +5V
dc to +15V dc.

The combination of fow cost, four quadrant
muttiptication, full input protection and low
power dissipation make these devices an
ideal choice for many applications in-
cluding digitally controliled gain circuits, at-

" tenuators, CRT character generation, pro-

grammable power supplies, motor speed
comroisandtownmseaudogaincom
circuits.

The DAC-7523 and DAC-7533 are pack-
aged in 16-pin plastic cases with the
DAC-7541 being packaged in an 18 pin
plastic case. Al models are specified for
operation over the commercial, 0°C to
+70°C temperature range.

O/ATEL

DAC-7523, DAC-7533,
DAC-7541

Monolithic 8-, 10-, and 12-Bit

@Gnouno
[Douteut 2
1OUTPUT 1
= OFEEDBACK
m"m oouuecnons
DAC-7523 DAC 7533 DAC-7541
‘m_ FUNCTION ™M | FUNCTION PN | FUNCTION -
1 OUTPUT 1 1 QUTPUT 1 1 OUTPUT 1
2 | QUTPUT 2. 2 | QUTIPUT 2 weed 2§ QUTPUT 2
3 | GROUND ) . 3 | GROUND 37 GROUND
4 | BT 1 MSB) 4 | BIT 1 (MSB) 4 | BIT 1(MSB)
5 | 8iT2 5 | M7 2 5 | Biv2
6 | 8IT3 3 9“'3‘-»«‘ - & | BIT3
T | T4 T 1T ‘T | 8IT4
8 | BITS 8 [ BITS 8 | BITS
$ [ BITS 9 | BITS 9 | BITS
10 { BIT7 10 | BIT7 10 | BIT?7
11 | BIT8(LSB) 11 | BIT8 11 | BIT8
12 | N.C. 12 | BITO 12 | BIT9
13 | N.C. 13 | BIT 10(LSB) 13 | BIT10
14 | Vs 14 Vs 14 BIT 11
15 | REFERENCE IN 15 | REFERENCE IN 15 | BIT 12(LSB)
16 | FEEDBACK 16 | FEEDBACK 16 | Vs
17 | REFERENCE IN
18 | FEEDBACK
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DAC-752317533/754_1‘ :

@ﬂ_-.

Aasow'rz MAXI*UM RATINGS -DAC-7523 . -,  DAC-7533 DAC-7541
.:.... R A *
cepeamege Vs to GND *
“. e co @8V .
OutpulVohago ........ Z0.8vio Vs 2oVt Vs —100mV to Vs
FUNCTIONAL SPECIFICATIONS
Typical at 25°C, + 15V Supply, + 10V Reference unless otherwise noted.
INPUTS DAC-7523 DAC-7533 DAC-7541
gmuﬂ?’n ..... O ................ 8 Bits s 1goh B'gs 12 Bits
, Unipolar Operation ........ * traight Binary *
Codln'ni.haipohr Operation ......... * Offset Binary *
Logn ON (“1") [ N . 2.4V *
ltOFF("O") max .............. . . 0.8v *
Logic input Current, max * + 1pA *
input Capacitance, max....... * 4 pF *
Range . + 10V v
Reference input Resistancez . * 10 k@ .
OUTPUTS
Output Voitage Compiiance ........ . ~100 mV to Vs *
omput Capaclunm output 1,
100 pF 100 pF 100 pF
30 pF 35 pF 60 pF
30 pF 35 pF 60 pF
100 pF 100 pF 200 pF
PERFORMANCE
{ Non Linearity, max.5 ..... * + 1, LSB >
Non Linearity Tempco, max . 2 ppm/°C .
Gain Error, max.5..... +1.5% of FSR +1.4% of FSR . £0.3% of FSR
Gain Error Tempco, max. ¢ .. 10 ppm FSR/°C 15 ppm FSR/°C 15 ppm FSR/°C
Output Leakage Current, max.” ..... * +50 nA *
Output Current Settling Tlme,
max.® ...l 150 nsec. 600 nsec. 1 psec.
Feedthrough Error, max.?.......... * +1LSB .
Power Supply Rejection ........... "0.02% FSR/%  0.005% FSR/%  0.01% FSR/%
POWER REQUIREMENTS
Power Supply VoltageRange . ... . .. * +5Vto +16V wot
Power Supply Cuivent, max......... 100 A 2mA 2 mA
PHYSICALIEIVIHONHENTAL
Operating Temp. Ra * 0°C to +70°C "
Storage Temp. Hang';°° * -65°Cto +150°C *
Package Type, Plastic 16-Pin DIP 16-Pin DIP 18-Pin DIP

*Same specification as listed for DAC-7533

FOOTNOTES:
For input voltage = OV.or +15V.
. All digital inputs high.

. All digital inputs low.
Using internal feedback resistor.

CONPOABN A

digital inputs low.

. All digital inputs tied high, OUTPUT 1 tied to ground.

Using internal feedback resistor. Specification for DAC-7623 only is' maximum.
Accuracy not guaranteed unless outputs at ground potential.

Either output. Specified to + % LSB for a full scale change. Load resistance = 1000
Reference voltage = 1 10V, 200 kHz for DAC-7523, 100 kHz for DAC-7533, and 10 kHz for DAC-7541. All

" TECHNICAL NOTES

1. The digital control inputs are zener pro-
tected, however, permanent damage
may occur to unconnected units under
high electrostatic fields. All unused
devices should be kept m conductive
foam at all times.

Unused .digital inputs must be con-
nected to Vg or graund for proper oper-
ation of the device. Voltages higher
than Vg or Jess than grqund shouid not
be applied-to.any terminal except Ve
or damage may oceur. ;..
2. Static performance ‘of these devices
depends on-output 1 and output 2 (Pins
1 and 2) being exactly at ground poten-
tial (Pin 3).
3. The output amplifier should be selected
to have a low input bias current (typi-
. cally less than 75 nA), and a low drift
(depending on the temperature range).
The - voitage offset of the amplifier
-should: be' nulled (typically less. than
+200 nV). A bias current compensa-
tion resistor. in the output amplifier's
non-inverting :input (when. used) can
cause avariable offset. To prevent this,
the non-inverting input should be con-
nected directly to ground with a low
resistance wire.
4. To prevent ground loop problems, con-
nect all pins going to ground to a com-
mon point using separate connections.

5. The power supply used should have a

low noise level and should not have any
translents which exceed +17V.

6. if gain adjustment is required, low
tempco (approximatety 50 ppm/°C)
resistors or trim-pots should be
selected.

2-32 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA'02048-1194/TEL (508) 338-3000/TLX 174388/FAX (508) 339-6356

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



D OANE[L

CODING AND CALIBRATION

CONNECTION-UNIPOLAR MODE

VREF v
% +Vs
% C])
R2

Reg 1k
I muse D————wWW—
DIGITAL 1 b
INPUTS | paC.75233341 O Vour
@ +
) ss

NOTES: Do not use R1 and R2 if gain adjustment is not required.
CR1 (HP5082-2811 or euivalent) protects the D/A from neg-
ative transients and is necessary only with certain high
speed amplifiers.

CALIBRATION
UNIPOLAR MODE

ZERO ADJUST — Set all digital inputs to logic low and ad-
just the zero adjust trimpot of the output
operational amplifier to OV.

GAIN ADJUST  — Set all digital inputs to logic high and ad-

just R1 and R2 for an output equal to:
Vout = Vref (N-1)/N, where “N’’ equals:
256 (DAC-7523), 1024 (DAC-7533), 4096
(DAC-7541).

BIPOLAR MODE

OFFSET ADJUST — Set all digital inputs to logic high and ad-
just the output of A2 (with A2 offset adjust
trimpot) for OV. Set MSB “‘Bit 1°’ high and
all others low and adjust the output of A1
(with A1 offset adjust trimpot) for OV. Ad-
just R7 for OV at Vout.

— Set all digital input’s to logic high and ad-
just Vout for: Vout = Vref (N-X)/X -using
R1 and R4. Where “N” = 255 (DAC-
7523), 1023 (DAC-7533) or 4095 (DAC-
7541); and “X" = 128 (DAC-7523), 512
(DAC-7533) or 2048 (DAC-7541).

GAIN ADJUST

DAC-7523/7533/7541
CONNECTION—BIPOLAR MODE
+Vg
Res T«
I mss D——————
OuT 1
DIGITAL D—
INPUTS | pac.7s233aa1 —0 Vour
R2
L = AW
Qs ouT 2 A

R4
2k

RS
R7
=10V 100K W0k =
NOTES: RS, R6 and R7 are used to adjust Vout = Ov at input 1000.
Do not use R1 and R4 if gain adjust is not required.
R2 and R3 should be 0.01% low-TCR resistors.

CODING TABLES

UNIPOLAR CODING TABLE
INPUT CODE
meB | LS ANALOG OUTPUT
"1 .. .11 - Vger +1LSB
110 .... 000 —0.75 (VRer)
100 ..:. 000 _O'S(VREF)
010 . ... 000 ~0.25 (Vger)
000 .... 000 ov

BIPQLAR CODING TABLE
INPUT CODE '
MSB LSB ANALOG OUTPUT
11 ... 111 -Vger +1LSB
110 . :.. 000 ~0.5 (Vger)
100 .... 000 o]
010 ... 000 +0.5 (VRep)
000 . ... 000 Vaer
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‘DAC-7523/7533/7541

D OAVEL

MECHANICAL DIMENSIONS
INCHES (mm) ,
16-PIN DIP 18-PINDIP
CERAMIC PACKAGE CERAMIC PACKAGE
'r (959 i ]L‘ @349 =||
o—r . —r
o0 DAC-7523/33 ven % - DAC-7541 a0
PIN1 'L PIN1 —L
IDENT. IDENT
J_ o?ﬁémafrx) 4 ?‘%
4 t
T ¥ R =
0.130 0.110 0.150 0.135
{3,30) i 2.79) (3.81) (8 42)
E .
0.018 0.
—‘i |F s 0.46) —*{ }“?‘z‘.g? — “— o0
TYPICAL CONNECTION AND APPLICATION
MODIFIED SCALE FACTOR AND OFFSET DIGITALLY CONTROLLED

Vaer

e

LIMIT DETECTOR

00 2 | _output
Feedback 5;
- (] ms8 ‘ ‘ +Vs  TESTIN(0OTO - Veer)
H o N <> DIGITAL INPUT
Dlll%{#l DAC-75XX : \ RRZ O Qe j (FEEDBACK)
0" E v MSB LSB o COMPARATOR
~Qise P / 9 curs Vour
‘ DAC75XX (FAIUPASS TEST)
_ R2 R1 D %__
OUTPUT = V"““ i+ R2) m:nz)l L
wrere:p = BIT1 , BT2 . BN
DI_GITALLYG(';“?RTROLLED
TYPICAL CONNECTION WITH ) ’ ’
COMPENSATION CAPACITOR Ve
Veer v { DIGITAL INPUT i
N © b ) ? .. REFERENCE IN
MSB | -
o—C}
— (I MsB FEEDBACK (FEEE‘é‘,cK)
i - e G OuTPUT 1
oiGiTAL || BACTSXX 17
INPUTS |
]
- ()LsB Vour = VD
O WHERE:
=+ _BiT1, 8T2 BITN
- D= =5 + 2 + ... o~
The output amplifier should be selected-carefully in order to
maintain the dynamic performance of the D/A. In low speed or
static applications, AC specifications of the op-amp are not ORDERING INFORMATION
critical. However, in high speed applications slew-rate, settling MODEL NO RESOLUTION
time, open loop gain and gain/phase margin specifications ) ]
should be selected for the desired performance. g:gfgg (8) g':s
A compensation capacitor C¢c should be used when a high DAC-7g41 }2 B:tz
speed operational amplifier is used on the output.
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