DESCRIPTION

DATEL'S DAC-7523, DAC-7533 and

DAC-7541 are monofithic 8-, 10-, and

... A2-bit mwitiplying digite-o-analeg -con-

fim-on-CMOS$ technology to_fabricate a
highly stable thin-film R-2R resistor ladder
network and NMOS SPDT sewilches.

fully static protected.

Important features include a settling time
or he- -DAC-7823, -DAGC-7633---and
DAC-7541 of 150 nanoseconds, 600 nano-
seconds and 1 microsecond

respectively
to + %4 1.38 maximum. Maximum fineaftty -
efvor tempco is 2 ppinveC and feedthrough

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

" The devices require only a singie supply

for operation. Power supply range is +5V
dcto +15V de.

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

" tenuators, CRT character generation, pro-

grammable power supplies, motor speed
comuisammwnmseaudiogamcom
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.

DAC-7523, DAC-7533,
DAC-7541

Hoaoithic 8-, 10-, and 12-Bit
mbmconveﬂers
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DAC-7523 m 7533 DAC-7541
PN | FUNCTION PN | FUNCTION PN | FUNCTION
1 ] OUTPUT 1 1 [ QUTPUT 1 1 | OUTPUT 1
2 | QUTPUT 2. 2 ] QUTPUT 2 ] -2 1 QUTPUT 2
3 | GROUND ) .3 | GROUND 37 GROUND
4 | ™7 1 MSB) 4 | BT 1 MSB) 4 | BIT 1(MSB)
5 | 8itT2 5 | MmT72 5 | BiT2
6 | BIT3 [ NTG-M-; -8 | BIT3
T ] BT 4 Rat s ‘T | BiT4
8 | BITS 8 { BITS 8 | BITS
9 [ BITS 9 ! BITS 9 | BIT6
10 ;{ BIT7 10 | BIT?7 10 | BIT?
11 | BIT 8 (LSB) 11 | BIT8 I Jerve
12 | N.C. 12 | BIT9O 12 | BITS
13 | NC. 13 | BIT10(LSB) 13 | BIT10
14 { Vs 14 | Vs 14 | BIT 11
15 | REFERENCE IN 15 | REFERENGE IN 15 | BIT 12 (LSB)
16 | FEEDBACK 16 | FEEDBACK 16 | Vs
17 | REFERENCE IN
18 | FEEDBACK
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ABSOLUTE MAXI”UM RATlNGS DAC-7523 . -,  DAC-7833 DAC-7541
°'hv9‘ )z i oo v
, vepeamnge Lt : VstoGND *
[ Re nge ..... 0 % Loy @BV .
Outputvamgo nce ........ Z0avito Vs Z03VteVs  -100mVito Vs
FUNCTIONAL SPECIFICATIONS
Typical at 25°C, +15V Supply, + 10V Reference unless otherwise noted.
INPUTS DAC-7523 DAC-7533 DAC-7541
Resolution ..... oartion’ T 8 Bits st 1goh B'gs 12 Bits
Coding, Unipolar Operation ........ * raight Binary *
ing, Bipolar Operation ......... * Offset Binary *
it ON (“ "), L . 2.4v *
ltOFF ("0") max ...... rraeans . * 0.8v *
Logic input Current, max | * + 14A *
input Capacitance, max............ * 4 pF *
Reference input V Flange ..... . + 10V -
Reference Input Resistancez ....... * 10 k@ .
OUTPUTS
Output Voitage Compilance ........ . -100 mV to Vg *
Output Capacitance, output 1,
max.3 . "; .................. 100 pF 100 pF 100 pF
Output Capac nce, output 2,
........................ 30 pF 35 pF 60 pF
Output Ca citance, output 1
o c:‘i ........ . 30 pF 35 pF 60 pF
ulput pacitance, output 2,
MaX.4 ... ittt 100 pF 100 pF 200 pF
PERFORMANCE
{ NonLinearity, max.5 .............. * 1+ LSB *
Non Linearity Ternpco, max.f....... 2 ppm/°C *
GainEmor,max.5................. + 1. 5% of FSR +1.4% of FSR . £0.3% of FSR
Gain ErrorTempco, max.® ......... 10 ppm FSR/°C 15 ppm FSR/°C 15 ppm FSR/°C
Output Leakage Current, max.7 ..... * +50 nA *
Output Current Settling Tlme,
max.® ........iiiiiaiiiaas 150 nsec. 600 nsec. 1 usec.
Feedthrough Error, max.? .......... * +1, LSB *
Power Supply Rejection ........... "0.02% FSR/% 0. 005% FSR/%  0.01% FSR/%
POWER REQUIREMENTS
Power Supply Voltage Range . ... . . .. * +5Vio +16V .
Power Supply Cuivent, max......... 100 pA 2mA 2 mA
PHYSICAL/ENVIRONMENTAL
OperatingTemp.Range ........... * 0°C to +70°C *
Storage Temp. I"Iang’;g.e ............ * -65°Cto +150°C *
Package Type, Plastic............. 16-Pin DIP 16-Pin DIP 18-Pin DIP
*Same specification as listed for DAC-7533
FOOTNOTES:
1. For input voltage = OV.or +15V.
2. All digital inputs tied high, OUTPUT 1 tied to ground.
3. All digital inputs high.
4. All digital inputs low.
5. Using internal feedback resistor,
6. Using internal feadback resistor. Specification for DAC-7623 only is' maximum.
7. Accuracy not guaranteed unless outputs at ground potential. :
8. Either output. Specified to +1% LSB for a full scale change. Load resistance = 1000
9. Reference voltage = 1 10V, 200 kHz for DAC-7523, 100 kHz for DAC-7533, and 10 kHz for DAC-7541. All
digital inputs low.

" TECHNICAL NOTES

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

Unused digital inputs must be con-
nected to Vg or ground for proper oper-
ation of the device. Voitages higher
than Vg ot less than ground shouid not
be applnddoany tormmal 8XCopt Vo
or damage may ocgur. ..

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 uV). 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 i$ required, low

tempco (approximately 50 ppm/°C)
resistors or trim-pots should be
selected.
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D OANEL DAC-7523/7533/7541
CODING AND CALIBRATION
CONNECTION-UNIPOLAR MODE CONNECTION—BIPOLAR MODE
VREF ' ' +Vg
v
Ay 00
R1
R2 Res 1K
Reg 1K C mss D——— ™ ——
I mse [D———AWW—
OuT 1
ek ® ‘
DIGITAL 1 N DAC-7523/33/41 —O Vour
INPUTS |  paC.7523/33141 CR1 —O Vour 2
@ - (Jss L AMA A
L
A se ouT 2

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.

— 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

GAIN ADJUST

= 10V

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 shouid be 0.01% low-TCR resistors.

CODING TABLES
UNIPOLAR CODING TABLE
INPUT CODE
MSB LSB ANALOG OUTPUT
1M1 ... 11 - Vger +1LSB
110 .... 000 -0.75 (Vaer)
100 .... 000 —O.S(VREF)
010 .... 000 -0.25 (Vagr)
000 .... 000 ov
BIPQLAR CODING TABLE
INPUT CODE
MSB LSB ANALOG OUTPUT
1M1 ... 111 "VREF +1LSB
110 .:.. 000 -0.5 (VRer)
100 .. .. 000 0
010 .... 000 +0.5 (Vrep)
000 .... 000 Vaer
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‘DAC-7523/7533/7541

D OAEL

MECHANICAL DIMENSIONS
INCHES (mm) ,
16-PIN DIP 18-PINDIP
CERAMIC PACKAGE CERAMIC PACKAGE
'r (1559 i ]L‘ @549 =||
T 1; T === T
& DAC-7523/33 782 - - DAC-7541 o
, 4 B P — |
PIN1 PINT
IDENT. IDENT
4 B Ky]
i .
T - 1 =
0.130 0.110 0.150 0.135
{3,30) - 2.79) {3.81) (3.42)
—] u A — Fue s
TYPICAL CONNECTION AND APPLICATION
MODIFIED SCALE FACTOR AND OFFSET DIGITALLY CONTROLLED

Vagr

Vg I

LIMIT DETECTOR

(@] (y Rl ‘L | _qouteut
Feedback F4
() msB ] ' ' #Vs  TESTIN(OTO - Vaer)
! TouT N = DIGITAL INPUT
Dnﬁs'»{#i DAC75XX O_——\ Rz [ R 0 (FEEDBACK)
o | N MSB Ls8 - COMPARATOR
sB 2T / fer O ;
-9 ° B DACTIXX . P):m (FAlL\::‘ASSTEST)
_ R2 . 4+ R1xD |
OUTPUT = Ve '( micws) - (Ruars )l _g_—
.p. BIT1 _8IT2 BITN
where 0 = BT+ 305 4 20
DI,GITALLYG(':A(I)'?TROLLED
TYPICAL CONNECTION WITH ’ ' '
COMPENSATION CAPACIT OR ' ' Ve
Veer DIGITAL INPUT .
g y Vs [0 L —— ? . REFERENCE IN
| MsB Lss |
Voo DAC-75XX © Vour
->O MSB FEEDBACK (FEEDWK)
: o Lee Y outeut
DIGITAL | DAC-7SXX 7 I :
' ; Your -
~ts8 OUTPUT 2 Vour = Vi/D
© = WHERE:
= o=%+ﬂ+..._-3‘;"
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
c_ritical. However, in pigh speeq applications s!ew-rate_, _setgling MODEL NO. RESOLUTION
time, open loop gain and gain/phase margin specifications ]
should be selected for the desired performance. g:g?,ggg 18 g'::
A compensation capacitor Cc should be used when a high DAC-7541 12 B:ts
speed operational amplifier is used on the output.
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