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DAC-20

2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

(UNIVERSAL DIGITAL LOGIC INTERFACE)

Precision Manolithics Ing

FEATURES

o Fast Settling Output Current ..................... 85ns
o Full-Scale Current Prematched to +0.3 L.SB

o Direct Interface to TTL, CMOS, ECL, PMOS, NMOS

¢ Nonlinearity to +1/2 LSB Maximum Over Temp.

¢ High Output iImpedance and Compliance —-10V to +18V
¢ Complementary Current Outputs

* Wide Range Multiplying Capability ... 1MHz Bandwidth
e LowFSCurrentDrift .................... +10ppm/AC
¢ Wide Power Supply Range ............. 14.5V to =18V
e Low Power Consumption ............... 37TmW @ 5V
¢ Low Cost

® Available in Die Form

ORDERING INFORMATION''

PACKAGE OPERATING
NL CERDIP PLASTIC TEMPERATURE
LSB 16-PIN 16-PIN RANGE
+1/2 DAC20CQ DAC20CP COM

t Burn-inis available on commerciat and industrial temperature range parts in
CerDIP, plastic DIP, and TO-can packages. For ordering information, see
1990/91 Data Book, Section 2.

between reference and full-scale currents eliminates the
need for full scale trimming in most applications. Direct inter-
face to all popular logic families with full noise immunity is
provided by the high swing, adjustabie threshold logic
inputs.

Complementary current outputs with —10V to +18V voltage
compliance enable resistive termination, a voltage output
without an external op amp.

Both DAC-20 models guarantee full 2-digit monotonicity,
some have nonlinearity as tight as +1/2 LSB over the entire
operating temperature range. Nonlinearity is unchanged
over the +£4.5V to £18V power supply range, with 37mW
power consumption attainable at £5V supplies.

The compact size and low power consumption make the
DAC-20 attractive for portable applications.

DAC-20 applications include A/D converters, audio attenua-
tors, analog meter drivers, programmable power supplies,
high-speed modems and other applications where low cost,
high speed and complete input/output versatility are
required.

PIN CONNECTIONS
GENERAL DESCRIPTION Ve [16] CoMPENSATION
. - s N Tour [73] Vrer () 16-PIN
The DAC-20 series of 2-digit BCD monolithic multiplying v_ ] Ver () CERDIP
digital to anatog cpnverters provide very high-speeq per:for- four ] ve (G-Suffix)
mance coupled with low cost and outstanding applications WSB BY 7] saLse
flexibitity. 82 oM P:i-;'l:c
Advanced circuit design achieves 85ns settling times with B3 2] B8 (P-Suffix)
very low “glitch” energy and at low power consumption. B4 2] Bs
Monotonic multiplying performance is attained over a wide 20
to 1 reference current range. Matching to within 1 LSB
EQUIVALENT CIRCUIT
+ v
| A CAR S AN
1
BIAS - —
NETWORK '[ 4[L T T 4 Tour
CURRENT Py
Veertl 1, SWITCHES l ELI Lf—; I
© olgut

VRer(~
REF
o—15]

ém 3
COMP. OV —

Manufactured under one or more of the following patents: 4,055,773; 4,056,740; 4,092,639
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

ABSOLUTE MAXIMUM RATINGS (T,=+25°C, unless otherwise noted)

Operating Temperature Range

Reference Inputs (V, ,, V, )

DAC-20 CQ, OP oeoereeeeeesmever e secereeees s 0°Cto+70°C Referenca Input Differential Voltage (V,  to V, ;)
Junction Temperature (T)) ........ccevivereriinnns —65°C to +150°C Reference INput CUITENt {1, ) coovvcvceevvvenrarnrrnninennne
Storage Temperature Range PACKAGE TYPE 8, (Note 2) 8. UNITS
Q Package ... =65°C to +150°C
P Package . —85°C to +125°C 16-Pin Hermetic DIP (Q) 100 16 °CW
Lead Temperature (Soldering, 60 sec) .. 16-Pin Plastic DIP (P) 82 ag °CW
V+ Supply to V-Supply ... NOTES:

1. Absolute maximum ratings apply to both DICE and packaged parts, unless
otherwise noted.

2. ©,, is specified for worst case mounting conditions, i.e., ei I specitied for
device in socket for CerDIP and P-DIP packages.

Logic Inputs . . V—to V—plus 36V

V-to V+

LC*

ELECTRICAL CHARACTERISTICS at Vg = 115V, Iggr = 2.0mA, 0°C < Tp < 70°C, unless otherwise noted. Output
characteristics refer to both loyr and loyr.

DAC-20C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Resolution BCD 0 to 99 steps 2 — - Digits
Monotonicity BCD 99 steps 2 — — Digits
Noniinearity NL 0000 0000 to 1001 1001 - — +1/2 Lse
To £1/2LSB +£0.5% FS)
Settiing Time tg all bits switched ON or - 85 150 ns
OFF, Ty =25°C iNote 1}
Propagation Delay
Each Bit teLn
Ta=25°C iNote 1+ - 35 60
Al bits switched tonL A ote ne
Fuli Tempco TCleg (Note 1) — 10 +80 ppm/°C
Full-scale current change
Output Voltage Compliance < 1/2LSBi<0.5%FS)
: Voc . -10 — +18 v
(True Compliance) Ryt > 20M11 typical
Ingr = IMA
Full Range Output
| Ta=25°C. | =2mA 1.92 1.98 2.04 A
(Digital Input 1061 1001 FR4 A REF m
Zero-Scale Current Izs — 0.2 5 RA
Output Current R ! v 22 2 - A
utput Gurrent Range on V- =12V to - 18V 42 2 - m o
Logic Input Levels ] ]
Logic “0" \/ Vig=0Vv - — 08 v
Logic “1” Vi 2 - —
[9)]
Logic Input Current Vig=0V o
Logic “0" e Vi =—10V to +0.8V - -2 10 A E
Logic "1 I Vin =2V to 18V —  0.002 +10 A
j5a]
Logic Input Swing Vis V-=-15V -10 - +18 >
Logic Threshold Range VTHR Vg =+15V (Note 1) -10 — +13.5 %
Reference Bias Current lis — —1 -3 WA U
Refi i t Sl
efarence input Slew di/dt (Note 1) 4 8 — mA/us 8
Rate —
PSS! V+=45Vto 18V — *0.0003 +0.03 %Algg E
itivi FS+
-=-4 -1
Power Supply Sensitivity PSSire. v 4.5V 10 -18V — +0.002 £0.03 way <€
lnge = 1MA )
1+ 2.3 38 8
Vg = %5V, Iggr = 1MA - : :
I- - -5.0 -6.5 —
Power Supply Current mA
I+ Vg= 15V, lqge = 2MA - 28 38 ::.
- ST VT REF —  -78 -84 =
Vg =*5V, Iggr = TMA — 37 52 S
P Dissipati P, N
ower Dissipation d Vg=£15V, Jage = 2mA — 152 194 w0

NOTE:
1. Guaranteed by design.
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

DICE CHARACTERISTICS

e

;LC_JIIH. [ .j

DIE SIZE 0.086 X 0.064 inch, 5,504 sq. mils
{2.184 x 1.625 mm, 3.55 sq. mm)

1. Ve 9. BITS
2. Tour 10. BIT6

3 V- 1. BIT7

4. lgur 12. BIT 8 (LSB)
5. BIT 1 (MSB) 13 v+

6. BIT2 14, Vgee(+)
7. BIT3 15. Vaer ()

8. BIT4 16. COMP

refer to 1990/91 Data Book, Section 2.

For additional DICE ordering information,

WAFER TEST LIMITS at Vg = £ 15V, Igge = 2.0mA, T = 25°C, unless otherwise noted. Output characteristics refer to both

louT and loyr.
DAC-20G
PARAMETER SYMBOL CONDITIONS LimiT UNITS
Resolution BCD 0 to 99 steps 2 Digits MIN
Monotonicity BCD 99 steps 2 Digits MIN
Nonlinearity NL FS = 1001 1001 *172 LSB MAX
Fuli-Scale Current Change +18 VMAX
Output Voltage Compliance Voo <1/2L.SB 9 10 vV MIN
Vv, =10V 2.04 mA MAX
Full-Scale Current lpga R:',EFR15= sk 1.92 mA MIN
Zaro-Scale Current Izs 5 pA MAX
V-=-10V 21
Output Current Range lor V- =12V to - 18V 42 mA MIN
Logic “0” Input Level Vi 08 V MAX
Logic “1” Input Level Vi 2 VMIN
Logic Input Current
Logic “0” n V)y=—10V to +0.8V 10
A MAX
Logic “1" I V)= 2V 10 18V +10 BAM
+18 V MAX
Logic Input Swing Vis V-=-15V “10 Vv MIN
PSS V- =-45vio—16v +0.03 %al
e + - =0 FS
Power Supply Sensitivity Fs V- =-45Vto-18V N MAX
PSSlpg lnge = 1mA +0.03 %AV
Power Supply Gurrent * Ve =£18Y 38 A MAX
ower Supply Gurren - Ingr < 2MA 78 m
Vg =118V
Power Dissipation Py i s < 2mA 194 mwW MAX
REF =

NOTE:

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consuit factary to negotiate specifications based on dice lot qualitication through sample Jot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = 15V, Iger = 2.0mA, unless otherwise noted specified. Output

characteristics refer to both loyt and loyr.

DAC-20G
PARAMETER SYMBOL CONDITIONS TYPICAL UNITS
Reference Input Slew Rate dl/dt 8 mA/us
Propagation Delay tpLy, teHL Ta = 25°C, Any Bit 35 ns
To £1/2 LSB, All Bit: |
Settling Time s o0 +1/2 LSB, All Bits Switched 8s ns

ON or OFF, T,=25°C
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

TYPICAL REFERENCE PERFORMANCE CHARACTERISTICS

REFERENCE AMP
COMMON-MODE RANGE

FULL-SCALE CURRENT vs
REFERENCE CURRENT

LOGIC INPUT CURRENT

(DIGITAL INPUT 1001 1001) (DIGITAL INPUT 1001 1001) vs INPUT VOLTAGE
28 X
I °° BRI LlIMIT ||=0F: *
Ta=TminTOT -
ve A MlIN MA)} I Ta T‘MIN TO Tmax V- = 15V
' b l g 40 i z
~ V-=-18V | Vv-=-BV V= +15V £ 3 60
< 20 —t I
E ; IReE = 2mA £ H
w w
=4 € 3.0 «
@ o«
g e x «
£ N SR S 5 a0
3 5 5
£ 12 IggE = TmA ] g 20 i g
E s T 3 | F umMIT FOR o l
2 0 N Vo = - I
Is] 2 S 20
I 10 -
0.4 Iaer = 0.2mA | | |
Tl
0o L i [ | oo L 00
6 -12 -8 -4 o 4 8 12 16 0.0 1.0 2.0 3.0 2.0 5.0 16 -12 -8 -4 [ 4 8 12 16
V,5. REFERENCE COMMON MODE VOLTAGE (VOLTS) !REF - REFERENCE CURRENT {mA) LOGIC INPUT VOLTAGE (VOLTS)
NOTE:  POSITIVE COMMON MODE IS ALWAYS (V+) -1.6V: NOTE: THE RECOMMENDED RANGE FOR OPERATION WITH
NEGATIVE COMMON MODE RANGE 1S V. PLUS WITH A DC REFERENCE CURRENT IS +0,.2mA
{lggE X 80002} PLUS 2.5V, TO +4.0mA.
OUTPUT CURRENT
REFERENCE INPUT FREQUENCY vs OUTPUT VOLTAGE
RESPONSE (DIGITAL INPUT (OUTPUT VOLTAGE COMPLIANCE)
Vyn — Vicvs TEMPERATURE 1001 1001) (DIGITAL INPUT 1001 1001)
20 4 28 T T T
| Ta=Tmin TO Tmax
2 L 1
24
16 |—ng a \ 2 [
N _ ® V-=-15V V-=-BV 'REF = 2MA
2 N g , \ z 20
s I~ e E
2 2 [ £
ES ! N~ E s 5 18
= W
S ~ 2 =
> S s 5 .2
L 08 [— 5 J \ gt IpeF = 1ma
* ':( -8 |- Rig " RByp = k2 2 [
z R~ 5000 £ 08 i
04 € 40 |- VRys = OV ©
o) B \ 0s Ige - 0.2ma ]
HEl
b MR oo LI [ -
75 60 25 0 25 50 75 100 125 150 175 01 02 05 10 20 50 10 6 <12 8 4 0 4 B 12 16
TEMPERATURE (C) FREQUENCY (MHz} OUTPUT VOLTAGE (VOLTS)
CURVE 1: Cg = 16pF, Vi = 2.0Vp_p CENTERED AT
+1.0V, LARGE SIGNAL.
CURVE 2: Gg = 15pF, V| = 50mVp_p CENTERED AT
+200mY, SMALL SIGNAL.
POWER SUPPLY POWER SUPPLY
CURRENT vs V+ CURRENT vs V-
8.0 T T T T T 80 T T
BITS "HIGH" OR “LOW"” BITS MAY BE “HIGH” OR “LOW" \ I
} } J
- —_ ! 1~ WITH |, =2mA
= REF
< <
£ 60 E 50 p—p——
[ -
: : HRERR
z g 1-WITH Iggp = mA
2 2
S L0 ) T | I 1 |
: : NN
& g 1-WITH (g = 0.2mA _|
3 2 .
2 1+ 2
] &
2 20 z 20 -
54 e
0 [

.0
040 20 40 50 BO 0 12

V+, POSITIVE POWER SUPPLY (Vdc}

14

16

0
18 20 0.0 -2.0 -4.0 -6.0 -8

.0 -10 -12 -14 -16 -18 -20

V-, NEGATIVE POWER SUPPLY {Vdc)
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

TYPICAL REFERENCE PERFORMANCE CHARACTERISTICS

OUTPUT VOLTAGE COMPLIANCE
vs TEMPERATURE

REA INDICATES
E VOLTAGE RANGE

'SHADED A
ER

OUTPUT VOLTAGE (VOLTS)

-12
-75

50 -25 0 25 60 75 100 125 150

TEMPERATURE ("C)

BASIC OUTPUT CONNECTIONS

With complementary current outputs, the DAC-20 may be
used with either positive true or negative true (complemen-
tary) logic. Current appears at the “true” output (1g) when a
“1” is applied to a logic input. As the BCD-coded input
increases, the sink current at Pin 4 increases proportionately,
in the fashion of a “positive logic” D/A converter. When a “0”
is applied to a logic input, that current is turned OFF at Pin 4
and ON at Pin 2 (Tg) which is used for negative true or
“negative logic” D/A converters.

POSITIVE VOLTAGE OUTPUT

POWER SUPPLY CURRENT

vs TEMPERATURE
80 T T T T
ALL BITS “HIGH" OR “LOW"”

4 }
- ‘ V- = -15v 1-
1T - T
£ 60 ——
5 IREE = 2.0mA
w i
«
o
3
N
]
g
g
=}
@ V+ = +15V -+
'3
L 20 !
4 !

—

0.0
-75 -50 -28 o 25 50 75 100 126 150

TEMPERATURE (°C)

The unused output must be connected to ground or some
voltage source capable of sourcing 1.65times Iger. A detailed
discussion of reference input operation begins on the next
page.

Both outputs have an extremely wide voltage compliance
enabling fast direct current-to-voltage conversion through a
resistor tied to ground or other voltage source. Positive
compliance is 36V above V- and is independent of the
positive supply. Negative compliance is given by V- plus
“REF X 800Q)) plus 2.5V.

POSITIVE TRUE LOGIC INPUTS
MSD

LsD

NEGATIVE TRUE LOGIC INPUTS
MSD LSD

—
[y DAC-20

Cc Vic

+16V -1V +15V -15V
“WeUr weo o Lso o o PWeur  mso o ois g3 Eo
D

0 0000 0000 o] 0 0 1111 1111 0 0
10 0001 0000 0.20mA +1.0v 10 1110 11 0.20mA +1.0v
20 0010 0000 0.40mA +2.0v 20 1101 111 0.40mA +2.0v )
30 0011 0000 0.60mA +3.0V 30 1100 1111 0.60mA +3.0v
40 0100 0000 0.80mA +4.0v 40 1011 1111 0.80mA +4.0v
80 1000 0000 1.60mA +8.0V 80 o111 111 1.60mA +8.0V
29 1001 1001 1.98mA +9.9v 29 0110 0110 1.98mA +9.9v
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

NEGATIVE VOLTAGE OUTPUT

POSITIVE TRUE LOGIC INPUTS

NEGATIVE TRUE LOGIC INPUTS

msD Lso MSD LsD
O+16V
€o
(LOW 2)
i Eo
DAC-20 TREF 5.0KQ 4 DAC-20 _ {HIGH 2
‘o o}
Cc Vic Cc Vic f=|
ja.oom
= 415V -18Y - +16V -15V -7 15V
DECIMAL BCD INPUT f E DECIMAL BCD INPUT i E
INPUT MSD LSD o o INPUT MSD LSD ° o
0 0000 0000 0 0 [} "N 11N o [}
10 0001 0000 0.20mA -1.0v 10 110 1111 0.20mA -1.0v
20 0010 0000 0.40mA -2.0V 20 1101 111 0.40mA -2.0vV
30 0011 0000 0.60mA -3.0v 30 1100 11 0.60mA -3.0v
40 0100 0000 0.80mA -4.0V 40 10o1M 1 0.80mA -4.0V
80 1000 0000 1.60mA -8.0V 80 o1 1M 1.60mA -B.0V
99 1001 1001 1.98mA -9.9Vv 99 0110 0110 1.98mA -9.9v
REFERENCE OPERATION
POSITIVE NEGATIVE
mMSD LSD MSD LS50
_— ————
B1 62 B3 B4 BS B6 B7 BS B1 B2 B3 B4 B5 86 57 BS
Lsl mss LS
A
VREF{+] VREF(+) (RREJM
— - —
IREF IREF
VREF(-) VREF(-) R15 1o

FOR FIXED REFERENCE,
TTL OPERATION,
TYPICAL VALUES ARE:
VREF = +10.000V
RREF = 5.000k

R15 =~ RREF

Cc = 0.01:F

Vie = OV (GROUND} =

. VRert)
S Rpgr

Io *1g = lpgp * 168
FOR ALL LOGIC INPUT STATES

FOR FIXED REFERENCE,
TTL OPERATION,
TYPICAL VALUES ARE 0.1uF

VREF = +10.000V

RREF = 5.000k

R{5 ~RREF

¢ = 0.01F < L

VLc = 0V (GROUND)

Veer!!
RReF

les =

+1g = Iggr * 165
FOR ALL LOGIC INPUT STATES

REFERENCE AMPLIFIER SETUP

The DAC-20 is a multiplying converter in which the output
surrent is the product of a digital number and the input refer-
:nce current. The reference current may be fixed or may vary
rom nearly zero to + 4.0mA. The fuli range output currentis a
inear function of the reference current and is given by:

ler = 99/100 X Iggg, where Iggr = 144

In positive reference applications an external positive refer-
ence voltage forces current through R4 into the Vpgrit)
terminal (Pin 14) of the reference amplifier. Aiternatively, a
negative reference may be applied to Vyeei—) at Pin 15; refer-
ence current flows from ground through R4 into Vggr(+ 1, as
in the positive reference case. This negative reference con-
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DAC-20 2-DIGIT BCD HIGH-SPEED MULTIPLYING D/A CONVERTER

nection has the advantage of a very high impedance pres-
ented at Pin 15. The voltage at Pin 14 is equal to and tracks the
voltage at Pin 15 due to the high gain of the internal reference
amplifier. Rys(nominally equal to Ry4) is used to cancel bias
current errors and may be eliminated with only a minor
increase in error.

When a DC reference in used, a reference bypass capacitor is
recommended. A 5V TTL logic supply is not recommended
as reference. If a regulated power supply is used as a refer-
ence, R4 should be split into two resistors with the junction
bypassed to ground with a 0.1xF capacitor.

For mostapplications the tight relationship between iggpand
lgg will eliminate the need for trimming Iggr. If required,
full-scale trimming may be accomplished by adjusting the
value of Ryq,

The reference amplifier must be compensated by using a
capacitor form Pin 16 to V—. For fixed reference operation, a
0.01uF capacitor is recommended. For variable reference
applications, see section entitled “Muitiplying Operation.”

LOGIC INPUT OPERATION AND INTERFACING

VTH = VLC +1.4V
+15V CMOS

TTL VTH = +7.6V
VTH = +1.4V KT
9.1k
DAC-20
vig
- —0
1
6.2k 0.uF
A I “
ECL CMOS, NMOS, PMOS

2N3904

TOPIN 1

Ifs.zv -

LOGIC THRESHOLD CONTROL

The DAC-20 design incorporates a unique logic input circuit
which enables direct interface to all popular logic families and
provides maximum noise immunity. This feature is made
possible by the large input swing capability, 2uA logic input
current and completely adjustable logic threshold voltage.

For V-=-15V, the logic inputs may swing between - 10V and
+18V. This enables direct interface with a + 15V CMOS logic,
even when the DAC-20 is powered from a +5V supply. Min-
imum logic threshold voltage are given by: V- plus (Iggr X
8000) plus 2.5V. The logic threshold may be adjusted over a
wide range by placing an appropriate voltage at the logic
threshold control pin (Pin 1, Vi ¢).

Thelogic inputthresholdis 1.4V above V| c. For TTLand DTL
interface, simply ground Pin 1. When interfacing ECL, an
Irer = 1MA is recommended. For interfacing other logic
families, see the figure. Pin 1 will source 100uA typically, so
the external circuitry must be designed to accommodate this
current. Note that the threshold voltage has the temperature
dependence of two forward biased diodes. The two Vi ¢
setting circuits shown, include temperature compensation.

Fastest settling times are obtained when Pin 1 sees & low
impedance. if Pin 1 is connected to a 1kQ) divider, for exam-
ple, it should be bypassed to ground by a 0.01uF capacitor.

MULTIPLYING OPERATION

The DAC-20 provides excellent multiplying performance
with an extremely linear relationship between Igg and Iggr
over a range of 2mA to 4uA. Monotonic operation is main-
tained over a typical range of Iggr from 100uA to 2mA.

Bipolar references may be accommodated by offsetting Vper
or Pin 15. The negative common-mode range of the reference
amplifier is given by: Vey-= V- plus (Iggr X 8009Q)) plus 2.5V.
The positive common mode range is V+ less 1.5V.

AC reference applications will require the reference amplifier
to be compensated using a capacitor from Pin 16 to V-. The
value of this capacitor depends on the impedance presented
to Pin 14: for R4 values of 1.0, 2.5 and 5.0k{}, minimum value
of C¢ are 15, 37, and 75pF. Larger values of Ry4 require

ACCOMMODATING BIPOLAR REFERENCES

VRertH l.REF

DAG-20

Igep > PEAK NEGATIVE SWING OF I}y

VRer(*) Rper 14

R1s (OPTIONAL) DAC-20

15

Vin g

Rpee ~ Rig
VRe(+) MUST BE ABOVE PEAK POSITIVE
SWING OF vy
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proportionately increased values of C¢ for proper phase
margin.

For fastest response to a pulse, low values of Rq4 enabling
small C¢ values shouid be used. If Pin 14 is driven by a high
impedance such as a transistor current source, none of the
above values will suffice and the amplifier must be heavily
compensated, which will decrease overall bandwidth and
slew rate. For R4 = 1kl and C¢ = 15pF, the reference ampli-
fier slews at4mA/us enabling a transition from {ger=0to I geF
=2mA in 500ns.

Operation with pulse inputs to the reference amplifier may be
accommodated by the alternate compensation scheme shown
above. This technique provides lowest full-scale transition
times. An internal clamp allows quick recovery of the refer-
ence amplifier for a cutoff (Iggr = 0) condition. Full-scale
transition {0 to 2mA) occurs in 120ns when the equivalent
impedance at Pin 14 is 200} and C=0. This yields a refer-
ence slew rate of 16mV/us, which is relatively independent of
Rin and Vi values.

PULSED REFERENCE OPERATION

!

\ VREeF

Q@  OPTIONAL RESISTOR
J‘ FOR OFFSET INPUTS

\
> Pree
?

-
Req ~ 20082,¢
Rp

wd L

TYPICAL VALUES
Ryy = 5k
Vini*h = 10V

NO CAP

POWER SUPPLY CONSIDERATIONS

The DAC-20 operates over a wide range of power supply
roltages from a total supply of 9V to 36V. When operating at
supplies of =5V or less, |ger < TMA is recommended. Low
eference current operation decreases power consumption
ind increases negative compliance, reference amplifier
iegative common-mode range, negative logic input range,
ind negative logic threshold range; consult the various
igures for guidance. For example, operation at —4.5V with
REF = 2mMA is not recommended because negative output
:ompliance would be reduced to near zero. Operation from
ower supplies is possible. However, at least 8V total must be
pplied to insure turn-on of the internal bias network.

iymmetrical supplies are not required, as the DAC-20 is

uite insensitive to variations in supply voltage. Battery
peration is feasible as no ground connection is required:

however, an artificial ground may be useful to insure logic
swings, etc., remain between acceptable limits.

Power Consumption may be calculated as follows:

Py = (I4) X (V+) + (1-) X (V-). A useful feature of the DAC-20
design is that supply current is constant and independent of
input logic states; this reduces the size of the power supply
bypass capacitors.

BURN-IN CIRCUIT

c2
0.014F

r“—o +18v

R1
kS
>
L]¢
113

16 15 14 13 12 11 10 9

]
0.0014F

DAC-20

2 3 4 5 6 7 B
= NOTES:
1. RESISTORS ARE RS-1A TYPE.
_L——<| |—0 18V 2 CAPACITORS ARE CKROBBX102KL TYPE.
L & 3. CONNECT 0.014F 50 CAPACITORS FROM
= GouF V+ AND V- TO GROUND FOR EAGH 6

DEVICES.

TEMPERATURE PERFORMANCE

The nonlinearity and monotonicity specification of the
DAC-20 are guaranteed to apply over the entire rated operat-
ing temperature range. Full-scale output currentdriftis tight,
typically £10ppm/°C, with zero-scale output current and
drift essentially negligible compared to 1/2 LSB.

The temperature coefficient of the reference resistor Ry
should match and track that of the output resistor for min-
imum overall full-scale drift.

SETTLING TIME OPTIMIZATION

The DAC-20 is capable of extremely fast settling times, typi-
calty 85ns at Iggr = 2.0mA. Judicious circuit design and
careful board layout must be employed to obtain full perfor-
mance potential during testing and application. The output
capacitance of the DAC-20, including the package, isapprox-
imately 15pF; therefore the output RC time constant domi-
nates settling time if R > 5000Q.

Fastest operation can be obtained by using short leads, min-
imizing output capacitance and load resistor values, and by
adequate bypassing at the supply, reference and V| ¢ termi-
nals. Supplies do not require large electrolytic bypass
capacitors as the supply currentdrain isindependent of input
logic states; 0.1uF capacitors at the supply pins provide full
transient protection.
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