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Specifications HI-5680

HI-5680

Absolute Maximum Ratings (Note 1)
Power Supply Inputs +Vg +20V Junction Temperature 1750C
-V -20v Operating T R
+VLOGIC  +20V perating Temperature Range
Hi-56801/v-5 00C to +759¢
Reference Input (pin 16)  +V;
Output drain ~ 2.5mA Storage Temperature Range -65°C to +150°¢C
Digital Inputs Bits 1 to 12 =1V to +12V
Electrical Specifications
{Ta = +250C, Vg =215V, V| gG|C = +5V, Pin 16 connected to Pin 24 unless otherwise specified.)
HI-5680
PARAMETER CONDITIONS MIN TYP MAX UNITS
DIGITAL INPUT (3)
Resolution 12 Bits
Logic Levels TTL Compatible
Logic 1" at +1 A +2 +5.5 Valts
Logic “0” at -100uA 0 +0.8 Volts
ACCURACY (3}
Linearity Error 00C to +750C +% +% LSB
Differential Lin. Error 00C to +750C +% +% LSB
Gain Error {2) +0.1 0.3 %FSR(4)
Offset Error (2) +.05 +0.15 %FSR
Monotonicity 00C to +750C Guaranteed
DRIFT (3) 0°C to +75°¢C
Total Bipolar Drift
{Includes gain, offset
and linearity drifts.) +20 ppm/0C
Total Error 09C to +75°C
Unipolar (Note 6) 10.08 +0.15 %FSR
Bipolar (Note 6) 10.06 +.1 %FSR
Gain Including internal
reference +15 +30 ppm/oC
Exclusive of internal
reference +5 +7 ppm/oC
Unipolar Qffset +1 +3 ppm/0C
Bipoiar Offset +5 +10 ppm/oC
CONVERSION SPEED (3)
Voltage Models
Settling time {3) to +0.01% of FSR for
FSR Change
With 10k{2 Feedback 3 us
With 5k$2Feedback 1.5 Ms
For 1 LSB change 1.5 s
Slew Rate 10 15 Vius
Current Models
Settling time (3) to £0.01% of FSR for
FSR Change
10 to 10082 Ioad 300 ns
1k$2 load 1000 ns
ANALOG QUTPUT
Voltage Models
Output current 45 mA
Output Resistance .05 Q
Short Circuit Duration to common continuous

D-TO-A
CONVERTERS
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Specifications HI-5680

HI-5680X
PARAMETER CONDITIONS MIN TYP MAX UNITS
ANALOG OUTPUT
Current Models
Output Current
Unipolar 1.6 ~2 -2.4 mA
Bipolar 108 +1 1.2 mA
Output Resistance
Unipolar 2.0 k2
Bipolar 20 k&2
Compliance Limit {3) -2.5 +10 \Y
INTERNAL REFERENCE
Output Voltage +6.174 +6.3 +6.426 i
Output Impedance 1.5 Q
External Current +2.5 mA
Tempco of Drift 20 ppm/0C
POWER SUPPLY
SENSITIVITY (3)
+15V supply .002 %FSR
=15V supply .002 AV
+5V supply 002
POWER SUPPLY
REQUIREMENTS (5)
Range
+15V +11.4 +15 +16.5 Vv
—15V -11.4 ~-15 -16.5 v
+5V + 45 +5 +16.5 v
Current
+15V 3 11 mA
_15V -12 -20 mA
+5V 4.5 8 mA

NOTES:

conditions is not necessarily implied.
2. Adjustable to zero using external potentiometers.

3. See definitions,

1. Absolute maximum ratings are limiting values, applied
individually, beyond which the serviceability of the circuit
may be impaired. Functional operation under any of these

4. FSRis “Full Scale Range” and is 20V for £ 10V range, 10V
for £ 5V range, etc., or 2mA ( £ 20%) for current output.

5. The HI-5680 will operate with supply voltages as low as
£11.4V. It is recommended that output voltage range -10V
to +10V not be used if the supply voltages are less than
t12v.

6. With gain and offset errors adjusted to zero at 250G,

Die Characteristics

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003

Transistor Count 259
Die Size: 210 x 125 mils
Thermal Constants; 5 490C/W
6]'(; 1200/W
Tie Substrate to: Ground
Process: Bipolar - DJ
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HI-5680

Definitions of Specifications
DIGITAL INPUTS
The HI-5680 accepts digital input codes in camplementary

binary, complementary offset binary, and complementary
two's complement binary.

ANALOG OUTPUT

Complementary | Complementary

DIGITAL Complementary Offset Two's
INPUT Binary Binary Complement *

MSB LSB

000...000 + Full Scate + Full Scate -LSB

100..000 ; Mid Scale -1 LSB -1LSB + Full Scale

m.an Zero - Full Scate Zero

011 +% Full Scale Zero - Full Scale

* Invert MSB with external inverter to abtain CTC Coding

SETTLING TIME

That interval between application of a digital step input, and
final entry of the analog output within a specified window about
the settled value. Harris Semiconductor usually specifies a
unipolar 10V or bipoiar full scale step, to be measured from
50% of the input digital transition, and a window of % LSB
about the final value. The device output is then rated according
to the worst {longest settling) case: low to high, or high to low.

DRIFT

GAIN DRIFT — The change in full scale analog output over the
specified temperature range expressed in parts per million of
fuil scale per °C (ppm of FSR/°C). Gain error is measured with
respect to +25°C at high (Ty) and low (T|) temperatures.
Gain drift is calculated for both high (TH—25°C) and low
ranges (+25°C—T) by dividing the gain error by the respective
change in temperature. The specification is the larger of the
two representing worst case drift.

LAFSETTUR:RE T— :Ticcnange iranaidy cutput with*all biti=
OFF=over-the specified temperature range :expressed in ‘parts

per million of full scale range per °C {ppm of FSR/°C). Offset

error is measured with respect to +25°C at high(Ty)and low

(TL) temperatures. Offset Drift is calculated for both high

(TH —25°C) 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.

ACCURACY

INTEGRAL NONLINEARITY — The maximum deviation of the
actual transfer characteristic from an ideal straight line, The
ideal fine is positioned according to “end-point linearity” for
D/A converter products from Harris Semiconductor, i.e. the line
is drawn between the end-points of the actual transfer charac-
teristic {codes 00...0 and 11...1).

DIFFERENTIAL NONLINEARITY — The difference between
one LSB and the output voltage change corresponding to any
two consecutive codes. A Differential Nonlinearity of +1 LSB or
less guarantees monotonicity.

MONOTONICITY — The property of a D/A converter’s transfer
function which guarantees that the output derivative will not
change sign in response to a sequence of increasing (or de-
creasing) input codes. That is, the only output response to a
code change is to remain constant, increase for increasing code,
or decrease for decreasing code.

POWER SUPPLY SENSITIVITY

Power Supply Sensitivity is a measure of the change in gain and
offset of the D/A converter resulting from a change in -15V,
or +15V supplies. It is specified under DC conditions and
expressed as parts per million of full scale range per percent of
change in power supply (ppm of FSR/%).

COMPLIANCE

Compliance Voltage is the maximum output voltage range that
can be tolerated and still maintain its specified accuracy. Com-
pliance 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 inequal 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 _nf _00N)...0 .rxists, .such Jthat _thoopwpnt
momenterity-.giithes: toward zero output. Matenbd switching
times and fast switching will reduce glitches considerably,
(Measured as one half the product of duration and amplitude.)

6-37
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Operating Instructions

DECOUPLING AND GROUNDING

quency noise rejection.

n

H1-56801

lo 313

REFERENCE SUPPLY

VOLTAGE QUTPUT HI-5680V

FIGURE 1 ANALDG GROUND

For best accuracy and high frequency perfarmance, the ground-
ing and decoupling scheme shown in Figure 1 should be used.
Decoupling capacitors should be connected close to the HI-
5680 (preferrably to the device pins) and should be tantalum
or electrolytic bypassed with ceramic types for best high fre-

An internal 6.3Volt reference is provided on board all HI-5680
models. This voltage (pin 24) is accurate to +2% and must be
connected to the reference input {pin 16) for specified operation.
This reference may be used externally, provided current drain
is limited to-2.5mA. An external buffer amplifier is recommend-
ed if this reference is to be used to drive other system compon-
ents. Otherwise, variations in the load driven by the reference
will result in gain variations of the H1-56680. All gain adjustments
should be made under constant load conditions.

vs

zemn

vs
10K TO 100K 7Y

" Ouv_rgi
FIGURE 2
RANGE CONNECTIONS
CONNECT

PIN | PIN |PIN
RANGE 15 17 19
Unipolar 0to+5V 18 | N.C. | 20
0to+ 10V 18 | N.C. [N.C.
Bipolar 2.5V 18 20 20
15y 18 20 | N.C.
t1ov 19 20 15

CURRENT OUTPUT HI-56801

2
o
63K
16 °
v 1260
Mmg &
Vs
10K 70 100k e
FIGURE 3 M
TRg should equal the DAC's output resistance, which is 2K §) //
RFEEDBACK.

EXTERNAL AMPLIFIER CONNECTIONS
To use the H1-56801 with an external amplifier, connect as follows:

RANGE PIN17 | PIN 18 ) PIN 19| PIN 20
to to to to
0to+10V N.C. 3} 18 19*
0to +5V N.C. B 15 N.C.
t1ov 15 N.C. B N.C.
15y 185 B 18* 19*
2.5V 15 B 15 N.C.

*these connections help reduce stray capacitance in the feedback

loop.

GAIN AND OFFSET CALIBRATION

(Applies to Figure 2 and 3.)

UNIPOLAR CALIBRATION

Step 1:  Offset
Turn all bits OFF (11...1)
Adjust R for zero volts out

Step 2:  Gain
Turn all bits ON (00...0)
Adjust Rq for FS-1LSB
That Is:
4.9988 for 0 to +5V range
9.9976 for 0 to +10V range

BIPOLAR CALIBRATION

Step 1:  Offset
Turn all bits OFF (11...1)
Adjust R2 for Negative FS
That Is:
—10V for +10V range
-5V for £5V range
—-2.5V for +2.5 range

Step 2: Gain
Turn all bits ON {00...0)
Adjust R1 for positive FS-1LSB
That Is:
+08.9951V for 10V range
+4.9976V for +5V range
+2.4988V for +2.5V range
This Bipolar procedure adjusts the output range end points.
The maximum error at zero (half scale} will not exceed
the Linearity error. See the “Accuracy” specifications.
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HARRIS SEMICOND SECTOR

LOE D l 4302271 0012824 ll
Package Configuration

.300 CERAMIC DUAL-IN-LINE "‘/ — %. 20
Q D lest
1;[1 i t
: -
L k i —l_.ﬂ
+=B1 5;3—-—”._ :EL_

piG.] EaD |om. | o | o | om. | oim. | om. | oim. | o | Dim OIM.
copoe|count| A | a1 | B | BI | € D E | B | e a
Al 8 | — [ o6 050} 008} 375 | 245 | 200 { 100 £
551 | 200 | 960 | 023 | «0es | of5 | 395 | 265 | 310 | BSC 150
Bt | 14 | = | 140 | 016 | 050 | 008 | 763 | 265 | 200 | 00 | 25 | 450 | — | g0s | 15 | 09
msi | 200 | 470 | 023 | 065 | 015 | 785 | 285 | 316 {Esc | Feo | — | Ge8 | — | .060 | 150
p2 | 18 | — | .40 | 016 | 50 | 008 | 753 | 285 | 300 | ac0 § 25 | as0 | — | 005 | 015 | 0
Isi |200 | 470 | 623 | os5 | 15 | 785 | 305 | 320 [Bsc | qs0 | — | oee | — | 060 | 15°
ct | 16¢ | = | .40 | 016 | 050+ | 008 | 753 | 265 | 200 | 100 | 25 | As0 | — | 005 | 015 | 09
Msi | 200 | 170 | 023 | 065« | 015 | 765 | 285 | 310 | BSC | e0 | — 080 | — | .00 | 150
c2 | ter | — | 40 | 016 | o50-| 08 | 753 | 285 | 300 | oo | 25 | 50 | — | 005 | 615 | 09
151 | 200 | 770 | 023 | 065+ | 015 | 765 | 305 | 320 |@SC | 80 | — | 080 | — | 060 | 15°
p | 18 | = | 40 | 016 | 050+ { 008 | .82 | 285 | 300 | .100 | .25 | as0 | —_| 005 015} 00
Lsi |.260 | .70 | oz | 065+ | 015 | 815 | 305 | 320 jBSc | as0 | — | .ws8 | — | .00 | 150
E | 20 | — | .40 | 016 [.os0%] 008 | a0 | 285 |. 00 | a2s | aso | = | 005 | 015} 00
tsi |{.z00 | 370 | 023 | 065- | 015 | 70 | =05 | 320 | BSC | 180 | —~ | w80 | — | .60 | 15°

0.035

* End leads are half leads where B remains the same and B1 i ————
** Solder dip finlsh add +0.003 inches 0045

.400 CERAMIC DUAL-IN-LINE

§1-—

=]

«B1 ‘B*“* gl
e

([T

PKG. { LEAD |OoiM. | oim. | oM. | oiM. | oM. | Dim. | DM, | DIM. | DIM. | DIM. | DIM. | DIM. | DI | DIM. | DIM.
CODE|COUNT| A Al B B1 c D E E1 e L u S s1 Q o

F 22 | — | as0 § .18 | os0 | .o | 1.055 | 375 | 395 | 400 | .125 | 450 } — } .005 | 015 00

400 § LSI |.225 | 980 | 023 | 065 | 015 | 1.085 | 395 | .415 | BSC } .180 — .080 — 080 | 150

G 22 | = | .aso | 016 | gso § gos | 124 | 515 | 595 § 100 | 26 | 850 | — | .005 | 0% 00

. 600 | tst |.225 | 80 § 023 | 065 | 015 | 1.27 | 535 | 615 | BSC | .180 - 098 — 060 | 150

H 28 | — | .60 | 016 | oso | 08 | 144 | 515 | 595 | .00 ) 126 § .150 | — | ,005 015 | 09

600 | UST |.225 | 90 | 023 | w65 | 015 | 147 | 535 | 615 | BSC | .180 — 098 — 080 | 150

. AT 003 i
Powered bv ICminer.com Electronic-Librarv Servicg CopvRiaht 2003 Solder dip finish add +0. inches.
NOTE: Dimensions are —m'n . Dimenstons are in inches. BSC means basic spacing between centerlines.
ax
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HARRIS_ SEMICOND SECTOR

10E D l 4302271 0012825 3 I
Package Configuration

NOTEE = DI SRIE Bies

.300 SIDEBRAZE DUAL-IN-LINE
fe—E —>{l=—C
E1—™
pkG. | teap |om. | om. | oim. | om. | o, | oiw. | o, | o | oim. | DiM. ] DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A Al B Bi c D E 3] e L 1 s si Q
1 18 — | 00| 016 | 0as | 008 | 880 | 200 | .20 | d00 | 325 | 450 | — 005 1 025
200 | 410 | 023 | 060 | .015 | .910 | 300 | 310 | BSC } .180 - .098 - 045
.600 SIDEBRAZE DUAL-IN-LINE
Q D .
Al e
i ) -
NN
_d il ) T1
J 1 i
B[l T —t l—c
81 E1
prG. | LeaD |om. | oim. | oM. | oim. | pim. | Dim. | oim. | pim. | oM. | DM ] DIM. | DIM. | DIM. | DIM.
CODE{COUNT] A Al B ] [ 5] E (3] e L 8] s s1 Q
J 24 — 080 | 016 | .0d0 | .08 | 1185 | .s87 | 598 | .100 | 425 | 50 | = 005 | 040
225 | 170 | 023 | 054} 015 | 1215 603 | 612 | BSC | .180 — 080 — 050
K 28 — | 080 | 916 | 040} o008 { 1385 ] .87 |-598 | .100 a25 | aso | — | 005 | 030
225 | 10| 023 | ©54 | ©15 | 1415 | 603 | 612 | BSC | .180 — 080 — 060
L 40 —_ | 080 | @16 | 40 i oos | 19804 567 | 598 } .100 | .125 aso | — 1 005 | 040
225 | 10| ©23 | 054 | 015 | 2020 | 603 | 612 | BSC | .i80 — 080 —_ 060
Librarv Service ConvRiaht 2003
i
Ban basic spacing between. centerlines
g
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HARRIS SEMICOND SECTOR 10E D l 4302271 Opl2sezk sl
Package Configuration 7-90-20

mm .300 PLASTIC DUAL-IN-LINE
r D
Q

| , ]
Bl TE

g9

PKG. | LEAD | DIM. DIM.'! oM, | DIM. | DIM. | DM, | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A1 8 81 c 2] E Et e L s ] o

M 8 |.25 | 016 | .050 | 008 | .a70 | 245 | 200 | 090 | 10| 030 | 20| 0°

S5 | oz3 | oo | o5 | 3% | 265 | 510 | 10 | 50 | 650 | 040 | 189

N 14 125 018 .050 .008 750 245 290 080 110 030 | .020 0°

a0 | ‘23 | ©0 | o1 | 770 | 265 | 310 | 130 | 350 | ‘050 | 040 | 180

o | 16* .25 | o016 | .050 | .08 | 750 | 245 | 290 | 090 | 410 | 025 | 020 | 0O
Ja0 | o5 | oo | o1 | 770 | 265 [ 390 | T | 750 | 035 | 040 | 180

p | 8 |25 | ote | oso| oon | oo} 205} 200 s [ 410 00| om0 | 0o
140 023 070 015 820 265 310 A10 450 060 040 150

o | 20 |.30 | 16| 050 .o08 | 1.000| 250 | 200 | .80 | 10| 060 | 020 | 0°

Haz | oz3 | oro | 015 | 1056 | 270 | 830 | 110 | 150 | 080 | 646 | s°

0.035
* End leads are half leads where B remains the same and Bl is ——
**+ Solder dip finish add 0.003 Inches. 0.045

WOO PLASTIC DUAL-IN-LINE

PKG. | LEAD |DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE |COUNT| At B 81 c D E E1 e L S Q a

R | 20 |.4s | 016 | .050 | 008 | 124 | sa0 | 690 | .080 | .10 | 045 | 020 | 00
55 | 023 | ‘070 | Tois | 126 | Beo | “e%0 | T390 | 750 | 085 | 040 | 15°

S 28 145 | 016 -050 | .008 1.54 .540 | 590 .0%0 | .110 110 020 08
185 023 070 015 1.57 .560 | 610 | .110 150 160 .040 150

* Solder dip finish add 0.003 inches.

Powered bv ICminer.com Electronic-Librarv Service opvRiaht 2003

NOTE: Dimensions are %‘)—( Dimensions are in inches. BSC means basle spacing between centerlines.
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HARRIS SEMICOND SECTOR

R EELEEE
Package Configuration

.350 CERAMIC LEADLESS CHIP CARRIER*
.450 CERAMIC LEADLESS CHIP CARRIER*

.650 CERAMIC LEADLESS CHIP CARRIER*

BOTTOM VIEW

_L L2

TE-

A e

PKG. | LEAD [om. | bim. | Dim. DIM. | DIM. DIM.
CODE|COUNT| A Al B E e L2
T 20 073 .083 | 022 »342 | 050 075
350 Q| 089 | 077 | .028 358 | BSC 095

u 28 074 | 064 | .022 442 | 050 075
450sa| 088 | 076 | .028 A58 | BSC 085

v 44 073 | 063 § 022 643 | 060 075
£50SQ| .089 | .077 | .028 662 | BSC 085

* Solder dip finish for military parts conform to MIL-M-38510, Type A.

TO-99 METAL CAN

TO-100 METAL CAN

BOTTOM VIEW

PKG. | LEAD | DIM. | DIM. | DIM.

DIM. | DIM. DiM. | DIM.
CODE[COUNT| A | ¢8 | @D F K L Q

8 65 | 016 | 245 020 | 028 505 | 015

TO-99 | 785 | D6 | 365 03 | 03 50 | 040

10 |65 | 016 | 345 020 | .028 505 | 015

To-100 | 185 | 618 | 365 040 | 034 550 | 040

Powered bv ICminer.com Electro

* Solder dip finish add +0.003 inches.

ic-Library Service CoovRigigt 200
NOTE: Dimensions are Max'

3
imensions are in inches.
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BSC means basic spacing between centerlines.
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HARRIS SEMICOND SECTOR 106 » [l v30z271 on1zszs N |
Package Configurauun T-60-20

Rt

g
(31
i
i
Hd

TO-8 METAL CAN

BOTTOM VIEW

PKG.| LEAD | DIM. | DIM. | DiM. | DIM.| DIM. | DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A | ¢B | ¢D e 02 F K K1 L

Y 12 430 016 585 400 100 020 027 | .027 | .500
TO-8 | .150 021 615 | BSC| BSC | .040 | .034 | .045 .550

N T AT T S R

) e

g - S ' TOP VIEW SIDE VIEW

L]

035R . ~

YP, i Sp—— 0 n ] /E,E’-i

i_ = - PKG.| LEAD 1DIM. | Dim. [WOIM. | oM. | DiM. | Dim. [=DiM.
I——— CODE cqm A | T8 | B D/E | DI/EL] e |_Q |

AA | 20 65| 013 | .026 { .85 | .350 | 050 | .020
180 | 021 | 032 | 395 | 35 | BSC

£ ek LialS eloiEEy

AB | 28 |.165] .013) 026 | 485 [ .as0 | .0s6 | .020
180 | 021 | 032 | 495 | 486 | BSC| —

AC | 44 .65 | 013 | .026 | 685 | .650 | .050 | .020
180 | 021 | 032 | 695 | 656 | BSC | —

OwWeTet- v tCrmmeTconT Eectrome-tirarr-Service-ConvRicit-2663
In

NOTE: Dimensions are M_ Dimensions are in inches. BSC means basic spacing between centerlines.
ax




