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HI-565A/883

High Speed, Monolithic

Digital-to-Analog Converter With Reference

Features

» This Circuit is Processed In Accordance to Mil-Std-
883 and is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

e« DAC and Reference on a Single Chip

e Pin Compatible With AD565A

* Very High Speed: Settles to 1/2 LSB In 500ns Max
* Monotonicity Guaranteed Over Temperature

* 1/2 LSB Max Nonlinearity Guaranteed Over Temp

* Low Galn Drift (Max, DAC Plus Reference) .. 25ppm/0C
e Low Power Dissipation (Max Over Temp) ....425mW

Applications

e High Speed A/D Converters
* Precislon Instrumentation

e CRT Display Generation

* Signal Reconstruction

Description

The HI-565A/883 is a fast, 12 bit current output, digital to
analog converter. The monolithic chip includes a precision
voltage reference, thin-film R-2R ladder, reference control
amplifier and twelve high-speed bipolar current switches.

The Harris Semiconductor Dielectric Isolation process
provides latch-free operation while minimizing stray capac-
itance and leakage currents, to produce an excelient
combination of speed and accuracy. Also, ground currents
are minimized to produce a low and constant current
through the ground terminal, which reduces error due to
code-dependent ground currents.

HI-565A/883 dice are laser trimmed for a maximum integ-
ral nonlinearity error of £1/4 LSB at +259C. In addition, the
low noise buried zener reference is trimmed both for
absolute value and minimum temperature coefficient.

The HI-565A/883 is packaged in a 24 pin Ceramic
Sidebrazed DIP.
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Specifications HI-565A/883

Absolute Maximum Ratings (Note 1)
Power Supply Inputs (Referred to Power GND)

Thermal Information
Thermal Resistance, Junction-to-Case ®jc)

R o o 2 +18V CoramicDIPPackage .. ...ocovvvieinarnninnnnennsn. 190C/W
7 S TR T L O ~18V  Thermal Resistance Junction-to-Ambient (6j5)
Reference (Referred to Ref. GND) CoramicDIPPackage ........civveiinrvvieeronnenns 79°C/W
T +12V  Power Dissipation at 759C
Qutput ...ttt Indefinite Short to Power GND Ceramic DIPPackage ........oieervnernennninnnnns 1270mW
AnalogOutput ..ot -3Vio +12V  Power Dissipation Derating Factor (Above +75°C)
Bipolar Offset (Referredto Ret. GND)...................... +12V CoramicDIPPackage ........ccoovvnevrnnnennns. 12.7mwW/0C
Digital Inputs
Bis1t0o12.. . e
Storage Temperature Range ..............
Lead Temperature (Soldering 10s)
Junction Temperature .........c.oiveieiieiiniacinnrenies
Recommended Operating Conditions
Operating Temperature Range ............... -550C10 +1250C  ReferencelnputVoltage ........c.ccvivivvnininiininnens

Operating Supply Voltages
....................................... +12Vto +15V
-12Vto -15V

Logic Low Levsl
LogicHighlevel............................

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Devices Tested at +Vo = +15V, -VEg = ~15V, Reference In Connected to Reference Out, Unless Otherwise Specified.

D.C. GROUPA HI-565AS/883 | HI-S65AT/883
PARAMETERS |[SYMBOL|  CONDITIONS SUBGROUPS | TEMPERATURE | MIN | max | min | max | uniTs
Supply Current Icc All Bits = 2.0V 1 +250C - 1.8 - 1.8 mA
F

rom Vee 2,3 +1250C,-550C | - 128 | - [ 128 ma
Supply Current 33 All Bits = 2.0V 1 +250C - -14.5 - -145 mA
Fi V|
fom VEE 2,3 +1250C,556C | - | -155 | - | -155| ma
Power PD Calculated 1 +250C ~ 375 - 375 mw
Dissipati
8sipation 2,3 +1250C,550C | - [ a5 | - [ 425 | aw
Digital Input H Bit Under Test = 5.5V, 1 +250C -400 400 -400 400 nA
High t thers = 0.8V
igh Curren Others 2.3 +1250C,-550C | -1 1 -1 1 A
Digital Input n | BitUnder Test=oV, 1 +250C -10 - -10 - pA
Low t Others = 0.8V
Curren 2.3 +1259C,-550C | -20 - 20 - A
Unipolar Offset Vos All Bits = 0.8V 1 +250C -0.05 0.05 -0.05 0.05 |%of FSR
E Note 2
ror ° 2,3 +1250C,-550C | -007 | 007 | -007 | 007 |%otFsh
Unipolar Gain Ag All Bits = 2.0V 1 +25°C -0.25 0.25 -0.25 025 % ofFSR
E Note 2
rer ° 2,3 +1250C,-550C | -055 | 055 | 05 | 05 |woffsr
Power Supply +Pgs1 | Vo = 11.4Vio 16.5V 1 +250C 10 10 10 10 ppm of
Sensitivity to All Bits = 2.0V, Unipolar FSR
vee 2,3 +1280C,-550C | 20 20 20 20 [%AVge
Power Supply -Pgg1 | VEE=-114Vio 1 +250C 25 25 25 25 ppm of
Sensitivity to -16.5V. All Bits = 2.0V FSR
to VEE Unipolar 2,3 +1250C,-550C | s0 50 50 50 | %AVgg
Output Current louT1 | IpACcOut=0V, 1 +250C -24 -1.6 -24 -1.6 mA
Unipolar All Bits =2.0V
Output Current louT2 | BIPR)N Tied to VR 1 +25°C +0.8 1.2 +0.8 +1.2 mA
Bipolar All Bits =2V, Ipac=0
Bipolar Offset BPOg | B.Px10V Range 1 +250C -015 0.15 -0.1 01 % FSR
Error All Bits = 0.8V,
Notes 2,3 2,3 +1250C, -55°C -0.25 0.25 -0.2 0.2 % FSR
Bipolar Zero BPZg | BPx10VRange, 1 +250C -0.15 0.5 -04 01 9% FSR
Error Note 2, MSB = 2V,
Bit 1 thru 11 = 0.8V 2,3 +1250C,-550C -0.25 0.25 -0.2 -0.2 % FSR
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HI-565A/883

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS {(Continued)
Devices Tested at +V = +15V, -VEg = -15V, Reference In Connected to Reference Out, Unless Otherwise Specified
pC. GROUPA HI-565AS5/883 | HI-565AT/883
PARAMETER |SYMBOL CONDITIONS SUBGROUP | TEMPERATURE MIN MAX MIN MAX | UNITS
Bipolar Gain BPAE | BP+10VRange 1 +250C -0.25 0.25 ~-0.25 0.25 % FSR
All Bits = 2.0V, Note 2
Error ' ° 2,3 +1259C,-550C | -056 | 055 | -05 | o5 |%FsR
Integral Linearity Lg Note 2 1 +250C -0.5 0.5 -0.25 0.25 LS8
E
ror 2,3 +1250C,-550C | 075 | 075 | 05 | 05 | LsB
Differential DLg Note 2 1 +250C -0.5 0.5 -0.5 0.5 LsSB
Lineartty Eror 2,3 +1250C,-550C | -1 1 -1 1 LsB
Ret. Voltage VREF(U) | No Load on VReF, 1 +250C 995 | 1005 | 995 10.056 v
{Unipolar) VREF(QUT) nottied to
VREF{N): 2,3 +1250C,-550C | 995 | 1005 | 995 | 1005 | Vv
All Bits = 0.8V
Ref. Voltage VReF() | No Load on VReF, 1 +259C 995 | 1005 | 995 | 1005 v
(Bipolar) VREF(QUT) Not Tied To
VREF(INy 2,3 +1250C,-550C | 995 | 1005 | @95 | 1005 | Vv
All Bits = 0.8V ‘
Ref. Voltage VREF(L) | Pull Additional 1.5mA 1 +25°C 9.95 10.05 9.95 10.05 v
(Loaded) Out of VREF. VREF(OUT)
Tied to VR F() and 2,3 +1250C,-550C | 995 | 1005 | 995 | 1005 v
BIPRN. All Bits = 0.8V
Unipolar Offset dyos | Noted 1,2 +250Cto +125°C | -2.0 20 -20 20 ppm of
Drift - FSR
1,3 +259C to -550C -20 20 -20 20 per
o
Unipolar Gain dag | Noted 1,2 +259Cto +125°C | -40 40 -25 25 c
Drift e
1,3 +250C o ~-550C -40 40 -25 25
Bipolar Zero dBPz | Note4 1,2 +259Cto +1250C | -10 10 -10 10
Drift T
" daT 1,3 +250Cto-550C | -10 [ 10 | -0 | 10
Bipolar Gain dBPag | Note 4 1,2 +259C10 +125°C | -40 40 -25 25
Drift T
" dT 1,3 +250C10-550C | 40 | 40 | -25 | 25
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
This Table Intentionally Left Blank. See A.C. Parameters on Table 3.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Characterized at Vgc = +15V, VEE = -15V, VREF(OUT) Tied fo VREF(IN), Unless Otherwise Specified.
HI-565A5/883 | HI-565AT/883
PARAMETER |SYMBOLJ CONDITIONS NOTES TEMPERATURE MIN MAX MIN MAX | UNITS
Settling Time s All Bits OFF to ON, and 5 +259C - 500 - 500 ns
ON to OFF. 10V Unipolar
Mode to 0.01%. V)_ = 0.8V
ViH = 3.5V, R = 5000
TABLE 4. ELECTRICAL TEST REQUIREMENTS
MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1)

Interim Electrical Parameters (Pre~Burn-in) ~

Final Electrical Test Parameters

1*,2,3

Group A Tast Requirements

1,2,3

Groups C & D Endpoints

1

*PDA applies to Subgroup 1 only. No other subgroups are included in PDA.
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HI-565A/883

ELECTRICAL CHARACTERISTICS (Continued)

NOTES: 1. Absolute maximum ratings are limiting values, applied individually, bayond which the serviceability of the circuit may be impaired.

Functional operation under any of these conditions is not necessarily implied.
. An exiernal reference voltage is set to the measured internal reference value - Ingg (5002)
Adjustable to zero using external patentiometers.
See Definitions.

I )

The paramaeters listed in Table 3 ara controiled via design or process parameters and are nol directly tested. Thesa paramelers are

characterized upon inilia! design release and upon design changes which would affect these characteristics.

Waveforms SETTLING TIME

DIGITAL X 10% DIGITAL 90%
INPUTS 1FALL = Bns INPUTS tRISE = 8ns

90% 4 10%

0.8V J ‘ —
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Ton ToffF -5188
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HI-565A/883

CHART A.

DIGITAL CODE NOTE

DIGITAL CODE NOTE

MSB

7
@

00 0Q0CO0O0OO0O0OO0O0-=-000C00000O0O0CO0
- - a2 2 0000000+ 0000000O0CO0OO0
- 0000 === 20000 ~-+000000O0O0OO0O
QO - 2 00 ~»=-00==2000-2400000O0CO0CO0
X X X X X X XX XXX0Q00O0o-00000O0O0
XXX XXXXXXXO0O000O0-00O0O0O0O0
XXX XXX XHNXXXOO0O0QO0O-000OCO
XXX XXXXXXXXO00000QO 20000
XX XX XXX XXX XO0OO00 00000 =000
X XX XX XXX XXXO0OO0O0OO0OQ0OO0O0OO =00
XXX X KXXXXXXOOOO0OO0O0O0O0OO0Oo =0
XXX XXX XXX XXO0000 000000 Oo -~

NN NOO N N®

MsSB LsSB

D R T S = R = i = ]
X X =4 a4 =424 a2 2400000000 4 s
X X = = =24 0000 4 = 2 =4 0000 ~+ = =
X X = = 002 2 Q0= ~00=-=0044~+0
XX X XXX X X XXX XXXXXXXXXX
XM X X X X XX X XK XX XK XXX XXX XX
XX X X X X X X X XX XX XXX XXXXX
KX XX XX X XX XX XXX XXXXXXX
XK X X XX X XX XXX XKXXXXXXXX
KX XK X XK X X XXX XXX XXX XX XX
MMM XK XXX KK XXMM XK XK XXX XX
MoX X M X XK XK XXX XXX XXX X XXX
NONOONOONOONONOO NN NONON

NOTES: 6. X = 0(V)_=0.8V)ifthe linearity error for that bit was measured as a positive error. X = 1 (V) = 2.0V)if the linearity

error for that bit was measured as a negative arror.

7. X =0 (V= 0.8V)ifthe linearity error for that bit was measured as a negative error. X = 1 (V4 = 2.0V} if the linearity error

error for that bit was measured as a positive error.

Integral Linearity Error Measurements

The transfer characteristics of the DUT are first determined
by measuring its end points (all bits OFF, all bits ON). The
end points of the reference DAC are then matched to the
DUTs through software and hardware adjustments, to
establish an ideal transfer characteristic for the DUT. The
reference DAC then supplies one 12-bit LSB of current
(DUT, all Bits OFF) to the input of the error amplifier and RT*
is adjusted to obtain an output of 1V. The integral linearity

error, measured at the output of the error amplifier is a
scaled voltage conversion of the difference between the
ideal current supplied by the reference DAC through the
DUT span resistor and the output current of the DUT for the
code under test

LSB's of Error =

(Ideal voltage ~ measured voltage) x LSBs

Volt

*RT = Trim resistcr in error amplifier
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Differential Linearity Error Measurements

ing output error is measured (E1). The digital code of the
DUT is then increased by 1 LSB and the output error is

Volts/LSB
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HI-565A/883

Burn-In Circuit

HI-565A/883 CERAMIC SIDEBRAZE DIP

ot
NG (MSB) BIT 1 E—( to
NC BIT 2@——-( f1

vee BIT 3@—< f2
REF OUT BIT 4E—-—< f3
REF GND BIT 5@}-—( ta
REF IN 8IT GE—-—< f5

-VEE BIT 7|18 fe
BIP Ry BIT 817 t7

IpacOUT  BIToliel———< g

ammm&ﬁ%mﬁﬁ

PARTS:
Ry = 002 or Jumper Wire

10V

SPANR BIT 10[15}———— t9

20v BIT 11 ?_4‘]———( f10

SPAN R BT 12f f
(LSB)j—< 1"

A

"%

Cq = Cp = C3 = 0.01F {per socket) or 0.1 uF (per row) minimum
Dy = D3 = D3 = IN4002 or equivalent (per board)

NOTES: TTL Levels 50% Duty Cycle

fg = 100kHz fg = fg/64

ty = fp/2 t7 = fo/128
fp = fo/4 1g = f/256
13 = fo/8 fg = /512
fq = fo/18 f10 = fp/1024
f5 = fg/32 11 = fo/2048
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HI-565A/883

Die Characteristics GLASSIVATION:
DIE DIMENSIONS: Type: Silox A
107 x 180 x 19 mils Thickness: 14kA = 2.0KA
METALLIZATION: TRANSISTOR COUNT: 200
m?e; A'”’f“;"& ok PROCESS: Bipolar-DI
ickness: 20kA & DIE ATTACH:
WORST CAgﬁ CU;RENT DENSITY: Material: Gold/Silicon Eutectic Alloy
075 x 10°A/cm Temperature: Sidebraze Ceramic DIP — 460°C (Max)

Metallization Mask Layout
HI-565A/883

SUBSTRATE
TIE

BIT2

BIT3

REF GND 3 . = BIT 4

BITS

Rer IN [ 2
7]
»
~VEE BIT 6 g5
BIPOLAR = — 23
RIN : ca
; )
L e
- a
BT 7 ;5
- 3
Ipac OUT =
=y BIT 8
=
r BIT 9
»" q-l
=
—— B
10V SPAN BIT 10
20v POWER BIT12 BIT 1
SPAN GND  (LSB)
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HI-565A/883

Packaging t

24 PIN CERAMIC SIDEBRAZE DIP

1.185 .587

225 ~={r=.005 MIN 1.215 080 r— 55 _.I
MAX‘L[ r_ o
1
.008 __|

b _ .015
asof T 016 I 00 040 |} .128 .598

MIN .023 .040 BSC  .060 180 612
.080 __| 054
MAX .054

LEAD MATERIAL: Type B INTERNAL LEAD WIRE:

LEAD FINISH: Type C Material: Aluminum

PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina Diameter: 1.25 Mil

PACKAGE SEAL: Bonding Method: Ultrasonic

Material: Gold/Tin (80/20) COMPLIANT OUTLINE: 38510 D-3

Temperature: 3200C + 100C
Method: Furnace Braze

NOTE: All Dimensions are ::ia"x , 1 Mil-M-38510 Compliant Materials, Finishes, and Dimensions.

Dimensions are in inches.
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a HARRIS

DESIGN INFORMATION

HI-565A

High Speed, Monolithic
Digital-to-Analog Converter With Reference

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.

Definitions of Specifications
Digital Inputs

The HI-565A accepts digital input codes in binary format
and may be user connected for any one of three binary
codes. Straight Binary, Two’s Complement*, or Offset
Binary, (see Operating Instructions).

Accuracy

NONLINEARITY ~ Nonlinearity of a D/A converter is an
important measure of its accuracy. It describes the devia-
tion from an ideal straight line transfer curve drawn between
zero (all bits OFF) and full scale (all bits ON).

DIFFERENTIAL NONLINEARITY - For a D/A converter, it is
the difference between the actual output voltage change
and the ideal (1 LSB) voltage change for a one bit change in
code. A Differential Nonlinearity of 1 LSB or less guaran-
tees monotonicity; i.e, the output always increases and
never decreases for an increasing input.

Settling Time

Settling time is the time required for the output to settle to
within the specified error band for any input code transition.
It Is usually specified for a full scale or major carry transition,
settling to within 1/2 LSB of final value.

Drift

GAIN DRIFT - The change in full scale analog output over
the specified temperature range expressed in parts per
million of full scale range per °C (ppm of FSR/CC). Gain
error is measured with respect to +259C at high (TH) and
low (T ) temperatures. Gain drift is calculated for both high
(TH -259C) and low ranges (+250C, -T|) by dividing the
gain error by the respective change in temperature. The
specification is the larger of the two representing worst
case drift.

OFFSET DRIFT - The change in analog output with all bits
OFF over the specified temperature range expressed in
parts per million of full scale range per ©C (ppm of FSR/CC).

Offset error is measured with respect to +259C at high (T|)
and low (T ) temperatures. Offset Drift is calculated for both
high (TH -259C) and low (+25°C -T|) ranges by dividing
the offset error by the respective change in temperature.
The specification given is the larger of the two, representing
worst-case drift.

ANALOG OUTPUT Power Supply Sensitivity
DIGITAL STRAIGHT OFFSET TWO'S Power Supply Sensitivity is a measure of the change in gain
INPUT BINARY BINARY COMPLEMENT"| and offset of the D/A converter resulting from a change in
-15V or +15V supplies. It is specified under DC conditions
MSB..LSB and expressed as parts per million of full scale range per
000...000 Zero -FS (Full Scale) Zero
100...000 1/2FS Zero _FS percent of change in power supply (ppm of FSR/%).
1mtan +FS-1LSB +FS-118B Zero-1LSB Compliance
o111 %AFS -1 158 Zero-1LSB +FS-1LSB . . N
Compliance Voltage is the maximum output voltage range
* Invert MSB with external inverter to obtain that can be tolerated and still maintain its specified accuracy.
Two's Complementing Coding Compliance Limit implies functional operation only and

makes no claims to accuracy.
Glitch

A glitch on the output of a D/A converter is a transient spike
resulting from unequal internal ON-OFF switching times.
Worst case glitches usually occur at half-scale or the major
carry code transition from 011...1 to 100...0 or vice versa.
For example, if turn ON is greater than turn OFF for 011...1
to 100...0, an intermediate state of 000...0 exists, such that,
the output momentarily glitches toward zero output.
Matched switching times and fast switching will reduce
glitches considerably.

Applying the HI-565A
Op Amp Selection

The HI-565A's current output may be converted to voltage
using the standard connections shown in Figures 1 and 2.
The choice of operational amplifier should be reviewed for
each application, since a significant trade-off may be made
between speed and accuracy.

For highest precision, use an HA-5177. This amplifier con-
tributes negligible error, but requires about 11us to settle
within £0.1% following a 10V step.

The Harris Semiconductor HA-2600 is the best all-around
choice for this application, and it settles in 1.5pus (also to
+0.1% following a 10V step). Remember, settling time for
the DAC-amplifier combination is \/tp2 + ta2, where tp, ta
are settling times for the DAC and amplifier.

No-Trim Operation

The HI-565A will perform as specified without calibration
adjustments. To operate without calibration, substitute 5082
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HI-565A/883

resistors for the 10001 trimming potentiometers: In Figure 1
replace R2 with 50€); also remove the network on pin 8 and
connect 500 to ground. For bipolar operation in Figure 2,
replace R3 and R4 with 50(1 resistors.

Typical unipolar zero will be £1/2 LSB plus the op amp
offset.

The Feedback capacitor C must be selected to minimize
settling time.

Calibration

Calibration provides the maximum accuracy from a
converter by adjusting its gain and offset errors to zero. For
the HI-565A, these adjustments are similar whether the
current output is used or whether an external op amp is
added to convert this current to a voltage. Refer to Table 5
for the voltage output case, along with Figure 1 or 2.

Calibration is a two step process for each of the five output
ranges shown in Table 1. First adjust the negative full scale
(zero for unipolar ranges). This i3 an offset adjust which
translates the output characteristic, i.e. affects each code by
the same amount.

Next adjust positive FS. This is a gain error adjustment,
which rotates the output characteristic about the negative
FS value.

For the bipolar ranges, this approach leaves an error at the
zero code, whose maximum value is the same as for integral
nonlinearity error. In general, only two values of output may
be calibrated exactly; all others must tolerate some error.
Choosing the extreme end points (plus and minus full scale)
minimizes this distributed error for all other codes.

REF OUT Vg

R2
1000

REF
IN

REF S
GND

MmsB

“VEE pwn
GND
FIGURE 1. UNIPOLAR VOLTAGE OUTPUT
R3
REFOUT | Ve 10002
BIP.
4 Ta OFF. |8
3
1000
1 * Hi - 565A
(7 10v
B 'ReF 29K S
o] <
0.5mA DAC
er | o| Bei oH—%
Som @itmer oo
REF 5 . xcope) | 3
GND WA
= * TGoE
INPUT
7 /12 &24 ------ 13
M5B LsB
VEE pwn

FIGURE 2. BIPOLAR VOLTAGE OUTPUT

TABLE 5. OPERATING MODES AND CALIBRATION

CIRCUIT CONNECTIONS CALIBRATION
OUTPUT PIN 10 PIN 11 RESISTOR APPLY TOSET
MODE RANGE TO TO (R) INPUT CODE ADJUST Vo
Unipolar Oto+10V Vo Pin 10 1.43K AlO’s R1 ov
{See Fig. 1) Al 1's R2 +9.99756V
Oto+5V Vo Pin9 11K Allo’s R1 ov
Al1’s R2 +4.90878V
Bipolar +10V NC Vo 1.69K Allo’s R3 -10V
(See Figure 2) Al1's R4 +9.99512V
+5V Vo Pin10 1.43K AllO’s R3 -5V
Alt's R4 +4.99756V
+2.5V Vo Pin9 11K AllQ's R3 -2.5V
All1's R4 +2.49878V
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HI-565A/883

Other Considerations
Grounds

The HI-565A has two ground terminals, pin 5 (REF GND)
and pin 12 (PWR GND). These should not be tied together
near the package unless that point is also the system signal
ground to which alt returns are connected. (if such a point
exists, then separate paths are required to pins 5 and 12).

The- current through pin 5 is near-zero DC*; but pin 12
carries up to 1.75mA of code — dependent current from
bits 1, 2 and 3. The general rule is to connect pin 5 directly
to the system “quiet” point, usually called signal or analog
ground. Then, of course, a single path must connect the
analog/signal and digital/power grounds.

Layout

Connections to pin @ (loyT) on the HI-565A are most criti-
cal for high speed performance. Output capacitance of the
DAC is only 20pF, so a small change or additional capaci-
tance may alter the op amp’s stability and affect settling
time. Connections to pin 9 should be short and few. Compo-

nent leads should short on the side connecting to pin 9 (as
for feedback capacitor C).

Bypass Capacitors

Power supply bypass capacitors on the op amp will serve
the HI-565A also. If no op amp is used, a 0.01yF ceramic
capacitor from each supply terminal to pin 12 is sufficient,
since supply current variations are small.

*Current cancellation is a two-step process within the Hl-
565A in which code-dependent variations are eliminated,
then the resulting DC current is supplied internally. First an
auxilliary 9 bit R-2R ladder is driven by the complement of
the DACs input code. Together, the main and auxilliary
ladders draw a continuous 2.25mA from the Internal
ground node, regardless of input code. Part of this DC
current is supplied by the zener voltage reference, and the
remainder Is sourced from the positive supply via a current
mirror which is laser trimmed for zero current through the
external terminal (pin 5).
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