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Micro
12-Bit High- and Ultra-High-Speed Multiplying D/A Converters Devices

DISTINCTIVE CHARACTERISTICS

H All grades 12-bit monotonic over temperature m Differential current outputs

m Differential nonlinearity to +0.012% (13 bits) N Low cost
max over temperature (A grades) B High-speed multiplying capability

B Fast settling output current: 250 ns typicat H Direct interface to TTL, CMOS, ECL, HTL,

B Full scale current: 4 mA typical NMOS

m High output impedance and compliance: B Low power consumption: 234 mW typical
-5to+10V

GENERAL DESCRIPTION

The Am6012 12-bit monolithic multiplying digital-to-
analog converter represents new levels of speed, accu-
racy and low cost. The Am&012 is the first 12-bit DAC to
be built using standard processing without the need for
thin-film resistors or active trimming.

The AmB012 design guarantees a more uniform step
size than is possible with standard binarily-weighted
DACs. This +1/2 LSB differential nonlinearity is desir-
able in many applications where local linearity is critical.
The uniform step size provides for finer resolution of lev-
els and, in most applications, is more usefutthan confor-
mance to an ideal straight line from zero to full scale.

The AmB012 has high-voltage compliance, high-imped-
ance dual complementary outputs that increase device
versatility and enable differential operationto effectively

double the peak-to-peak output swing. These outputs
can be used directly without op amps in many applica-
tions. The dual complementary outputs can also be con-
nected in A/D-converter applications to present a
constant load current and significantly reduce switiching
transients and increase system throughput. Output full-
scale current is specified at 4 mA, allowing use of
smaller load resistors to minimize the output RC delay
which usually dominates setting time at the 12-bit level.

The Am6012 guarantees full 12-bit monotonicity for all
grades and ditferential nonlinearity as tight as 0.012%
(13 bits), for the A grades and 0.025% {12 bits) for the
standard grades over the entire temperature range.
Device performance is essentially independent of
power supply voltage, and devices work over a wide
operating range from +5 and-12Vto £18 V.
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering numbar (Valid Combination) is

formed by a combination of:

Am6012

| E—

a. Device Number

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

. OPTIONAL PROCESSING
Blank = Standard Processing
B = Bumn-in )

. TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
M = Military (-55°C to +125°C

. PACKAGE TYPE

P = 20-Pin Plastic DIP (PD 020)
D = 20-Pin Ceramic DIP (CD 020)
X = Dice

. SPEED OPTION

a. DEVICE NUMBER/DESCRIPTION
AmB012

A =DNL =+.012%
Blank = DNL = +.025%

12-Bit High- and Ultra-High-Speed Multiplying D/A Converters

Valid Combinations

Am6012 DC, PC,
Am6012A DCB, XC, XM

Valid Combinations

Valid Combinations list configurations planned to be supported in
volume for this device. Consult the local AMD sales office to confirm
availability of specific valid combinations, to check on newly
reloased combinations, and to obtain additional data on AMD's
standard military grade products.

MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MiL-M-38510 and MIL-STD-883C requirements. The ordering number {Valid

Combination) is formed by a combination of:

Am6012 /B A
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a. Device Number

b. Speed Option (if applicable)
f. Device Class

¢g. Package Type

h. Lead Finish

. LEAD FINISH
A = Hot Solder Dip

. PACKAGE TYPE

R = 20-Pin Ceramic DIP (CD 020)
. DEVICE CLASS

/B =Class B

a. DEVICE NUMBER/DESCRIPTION
Am8012

. SPEED OPTION

A=DNL=1012%
Blank = DNL = +.025%

12-Bit High and Ultra-High Speed Multiplying D/A Converters

Valid Combinations

Amé012
AmE012A

/BRA

Valid Combinations

Valid Combinations list configurations planned to be supported in
volume for this device. Consultthe local AMD sales office to confirm
availability of specific valid combinations to check on newly
released combinations.

Group A Tests
Group A tests consist of subgroups 1, 2, and 3.



MAXIMUM RATINGS

Storage Temperature —65 to +125°C
Lead Temperature (Soldering, 60 sec) 300°C
Power Supply Voltage +18V
Logic Inputs Sto+18V
Analog Current Outputs -8to+12V
Reference Inputs Vis, Vis V-to V+
Reference Input Differential

Voltage (V14 to Vis) 18V
Reference input Current (l14) 1.25mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functional-
ity at or above these limits is not implied. Exposure to abso-
Iute maximum ratings for extended periods may affect de-
vice reliability.

OPERATING RANGES

Am6012A, Ame012 Military
Am6012A, Am6012 Commercial
Die Size

-55 to +125°C
0to +70°C
0.093x 0.134 in.

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.




ELECTRICAL CHARACTERISTICS :
These specifications apply for V+ = +15 V, V— = —15 V, Iaer = 1.0 mA, over the operating temperature range
unless othewise specified. Included in Group A Subgroup. 1,2,3, unless otherwise noted.

Am6012A

Am6012
Parameter] Description Test Conditions Min. | Typ. | Max. | Min.] Typ. |Max. Unit
Resalution 12 12 12 12 12 12 bits
Monotonicity 12 12 12 12 12 12 bits
DNL Differential Deviation from ideal — — j+012| — — |+025 | %FS
Nonlinearity step size 13 — 12 — — bits
NL Nonlinearity Deviation from ideal — — +05 | — — |10.05 | %FS
straight line
Veer = 10.000 V
Ies Full Scale Current R, = Ris = 10.000 kQ 3.967| 3.999 14.031]3.935 3.999 [4.063 mA
T, =25°C
TCls Full Scale Tempco —_ +5 — — +10 — | ppm/°C
— |j+0005| — — | +.001 — | %FSrC
Voc Qutput Voltage DNL Specification guaranteed | -5 —_ +10 | -5 — +10 \
Compliance over compliance range
RBour > 10 mQ typ
lrss Full Scale les — Irs — | 02 [t10| — | 204 |20 ]| paA
Symmetry
ls Zero Scale Current — - 0.10 | — — 0.10 HA
i Settling Time T, 11/2 LSB, all bits ON — 250 | 500 — 250 | 500 ns
(Note 1) or OFF, t, = 25°C
town Propagation Delay — | 50% to 50% — 25 50 — 25 50 ns
o All bits (Note 1)
Cour Output Capacitance - 20 _ —_ 20 — pF
Vi Logic Input Levels Logic 0" — - 0.8 — — 0.8 \
Vi Logic “1” 2.0 — — 2.0 — —_ \
In Logic input Current Vy=-5to+18V — — 40 — — 40 HA
Vi Logic Input Swing V—=-15V — | +18 | -5 — | +18 \
lnes Reference Current . 0.2 1.0 1.1 0.2 1.0 11 mA
Range
hs Reference Bias 0 -0.5 | -20 0 -05 |-20 HA
Current
di/dt Reference Input Riyeg = 800 Q 4.0 8.0 — 4.0 8.0 — mA/us
Slew Rate (Note 1) CC =0pF
PSSl., |Power Supply V+=4+4135Vio+165V, — [£.00005(+.001 | — | +£0005 {+.001 | %FS/%
Sensitivity V- =~15V
PSSles V-=-135Vto-16.5V, — [|+.00025/+.001 | — |+.00025 [+.001 | %FS/%
V+=4+15V
V+ Power Supply Range | V,,; =0V 4.5 — 18 4.5 — 18 \
V- ~-18 — |-10.8} -18 — {-10.8 v
I+ Power Supply Current| V4 = 45V, V-=~15V — 5.7 85 — 57 8.5 mA
- — | -13.7 {-180] — | -13.7 |-18.0 mA
I+ V#=415V, V-= 15V — 5.7 85 — 5.7 8.5 mA
- — | -13.7 [-18.0] — | -13.7 |-18.0 mA
P, Power Dissipation V=45V, V-=-15V — 234 | 312 — 234 312 mw
V+=15V,V-=-15V — 291 397 | — 29 397 mwW
Note 1: Guaranteed by characterization. Not tested.




ACCURACY SPECIFICATIONS

The design of the AmB012 emphasizes differential
linearity, which is a measure of the uniformity of each
step in the transfer characteristic. The circuit design
requires resistor matching and tracking tolerances of
eight times fower than that of previous designs to
achieve and maintain monotonicity over temperature.
This advantage has been used in the Am6012A to pro-
vide 13-bit differential nonlinearity over temperature, a
level of performance not generally available in previous
film resistors. .

The figures illustrate that +1/2 LSB (13-bit) differential
nonlinearity guarantees a converter with 4096 distinct
output levels; + 1 LSB DNL guaraniees monotonicity, so
that when the input code is increased the cutput will not
decrease. Note that nonlinearity, or deviation from an
ideal straight line through zero and fuli scale, cannot be
visually determined from the figures. In most applica-
tions, 12-bit resolution and differential linearity are more
important than linearity. This is especially true in video
and graphics, where the human eye has difficulty dis-
cerning nonlinearity of less than 5%.

Differential Nonlinearlity
Worst Case At Temperature Extreme

louT

DIGITAL INPUT ———
+1/2 LSB DNL {+0.012% OR 13 BITS)

lout

DIGITAL INPUT ———»
+1 LSB DNL (£0.025% CR 12 BITS)

00687-003A



APPLICATION HINTS:

Cc
VREF
1. Reference current and reference resistor. oV [ 10+To Ifg
There is a 1-to-4 scale up between the reference cur- FOR ALL INPUT CODES
rent (lee¢) and the full scale output current (). I frg COMP v
Veer = +10V and I = 4 mA, the value of the R, is: ] Vegria |
REF~—* or——
4x10V Ameor
Ry, = TamA - 20kQ Ry = Ry f1s — Toq——
00687-004A
2. Reference amplifier compaensation. Reference Ampilifier Output Voltage
For ac reference applications, a minimum Frequency Response Compliance
value compensation capacitor (C.) is normally
used. The value of this capacitor depends on 6 T ] 8 1y
the equivalent resistance at pin 14. The values o 4 Rrer (EQ) =207 < AL BITSON
to maximize bandwidth without oscillation are :_f 2 Ce=100F ] F s
as follows: = ST T
MINIMUM SIZE E o Ll LA E
COMPENSATION CAPACITOR 3 |LARGESIGNAL +50% /] E o V-8V
= =1. -2 |- MODULATION OF 2 mA || 3 o
(ls = 4mA, I, = 1.0mA) g 2 MoDUATIO cumm; T § TN IRED
Rigq (k) | C: (pF) 3 o samace 7 E:
10 50 & _g| MODULATION OF 2 mA —— 3
5 25 . - FULL SCALE CURRENT—{— .
2 10 01 0.1 1.0 10 -10 -5 0 5 10
1 5 FREQUENCY — MHz OUTPUT VOLTAGE - VOLTS
-5 0 00687-005A 00687-006A
A 0.01 pF capacitor is recommended for the fixed reference operation.
VReF (')l
—
= Rras AmE012
Vi A 14 'REF —=
R ot
LISLI L™ - t0+10= ¥s
— FOR ALL INPUT CODES
o {18
Ris
VIN —e
—1 16 20 7
200% mﬁ% % ]:..myr
v- T T v T
00687-007A
Retference Configuration R, Ry Ru C. laer
Positive Reference Vi, oV N/C 01 uF Ve, /R,
Negative Reference ov Vi N/C .01 uF —Va /R,
Low Impedance Bipolar Ve, ov Vi (Note 1) (Ve /Ry) + (Vi/Ry)
Reference (Note 2)
High impedance Bipolar Ve, Vin N/C (Note 1) (Va. — ViR,
Reference {Note 3)
Pulsed Reference (Note 4) Va, ov Ve No Cap (Va+/R) + (VR

Notes:

1. The compensation capacitor is a function of the impedance seen at the +V,, input and must be at least C =5 pF x
Riyeq in kQ. For R,, <800 Q no capacitor is necessary.

HON

be 800Q or less.

For negative values of V,,, V.+/R,, must be greater than —V,, Max/R,, so that | is always positive.
For positive values of V,,, V,,, must be greater than V,, Max so that the I is always positive.
For pulsed operation, V, provides a dc offset and may be set 1o zero in some cases. The impedance at pin 14 should

5. For optimum settling time, decouple V- with 20 Q and bypass with 22 pF tantulum capacitor.



RoFF

2.000 mA
5.000 kQ -
Av‘v‘v
CODE SEL
Riq Rz 1
AAA AAA
oV 1 ?‘}fﬂ ] 1 WA WA
REF VWA~ Vrep(+)
lot—a c +
QP
Ris AmS012 — AMP, - Vout
10 KQ lolb—1»o d -
[—‘W"— VRer() “
q R
= B4 B2 2
_l_ Ryq = “REE
OPTIONAL - = 1.0mA
(SEE CODE TABLE) Ro VREF
FF= 20ma
LS8
MSB 00687-008A
MSB Ls8 lo lo
CODE FORMAT CONNECTIONS |  OUTPUT SCALE Bt [B2 |B3 |B4 |BS5 |B6| B7 {B8 | B9| B10|B11 { B12| (mA) (mA} Vour
Positive full scale 111 1 1 1 1 1 1 1 1 1 1 399 .000 9.9976
Straight binary; one Pasitive full scale - LSB S I I I I I R SR B IR T I 1 1 0 3.998 .001 8.9951
polarity with true input a< Zera scale oJofalolajojoejojo]ofo ] .000 3.999 .0000
code, true zero output. b-g
Ri=R2=25%
UNIPOLAR
Complementary binary; Pesitive full scale ojlojJojola]Ja]joajojojo|oO 0 000 3.999 9.9976
one polarity with Positive full scale - LSB of{o o jojojojajofo}jojo 1 .001 3.998 9.9951
complementary input a-g Zero scale S0 I T U R T R I I I 1 1 1 3.999 000 .0000
code, true Zero output. b-d
R1=R2=25k
Positive full scale (T R AR S R AR B AN 1 1 1 3.999 .000 8.9976
Positive full scale ~ LSB T ST T I T AR R R I O 1 1 0 3.998 .001 88927
Straight offset binary; a< (+) Zero scale 1 JolojolojojofojoyjoO ) 0 2.000 1998 0024
offset half scale, b-d {-) Zero scale oy [y prjr |1yl 1 1 1 1.999 2.000 -.0024
symmetrical abaut zero, -9 Negative full scale-1S8 | o o o Jo o Jojo fofoflD|oO 1 .001 3998 | -9.9927
no true Zero output. R1=R3=25k | Negative full scale ofjojo |ofojo]ojojoe]e ¢ 0 .000 399 | -95976
SYM- R2=125k
METRICAL
OFFSET | 1's complement; Positive full scale (I R T U O T T R 0 I A 1 1 1 3.999 .000 99976
offset hatt scale Positive full scale - LSB [/ R I AR A S R R B I 1 1 0 3998 001 9.9927
symmetrical about zero, at (+) Zero scale olo|o jofp|Oo|Ojo (o] O] O 0 2.000 1.939 .0024
no true zero output b-d {-) Zero scale L R IS R I IR A A R B I | 1 1 1 1.999 2.000 -.0024
MSB complemented -9 Negative full scale-1LSB | 1 [o {0 o Jojo]o [ojojo]oO 1 .001 3898 | -9.9%27
{need inverter at B1). R1=R3=25k{ Negative full scale 1 |lef{o|oJojo|Oofjoyof O Q 0 .000 3999 | -9.9976
R2=125k
Positive full scale 1 1 1 1 111 1 1 1 1 1 1 3.999 000 9.9951
Positive ful scale — LSB LU T N T T T A T (T O IO 1 1 0 3.998 el 9.9902
Offset binary; e-a-C +LSB 1 {ojo joJoefojojo{o} 0 fa 1 2.001 1.998 0049
ofiset half scale, b-g Zero scale 1jojojof{ojojojo|ojo}|o 0 2.000 1999 000
true zero output. R1=R2=5k | -LSB "IN IR IR O IR U IR T R B IR A 1 1 1 1.998 2,000 -.0049
Negative full scale + LSB ofojo |ofofjojojojo] o 0 1 001 3998 | -9.9951
OFFSET Negative full scale ocjlojojojojojo|o]o] o 0 0 .000 3.9%9 ]-10.000
WITH
TRUE Positive full scale oy |t vty 1 1 1 3999 .006 9.9951
ZERO 2's complement; Positive full scale - LSB ottt iyt 1 1 0 3.998 001 8.9902
offset hall scale, B-a—C +11L5B ojlojJojojojojofojo]jo|C 1 2.001 1.998 0049
1rue Zero output Zero scale ofjojJojolojoJojo|ojol]o a 2.000 1.999 .000
MSB complemented Rt=R2=5k | -1LSB 1 1 111 1 111 1 1 1 1 1 1.999 2000 ~0.049
(need inverter at B1). Negalivefull scale +LSB § 1 |0 fo o folojoJo]ojo o 001 3908 | -9.9951
Negative full scale 1fojojojofojolojojo 0 1] 000 3999 |-10.000

ADDITIONAL CODE MODIFICATIONS
1. Any of the offset binary codes may be complemented by reversing the output terminal pair.




SEGMENTED DAC DESIGN INFORMATION

The design of a 12-bit D/A converter has traditionally
required precision thin-film resistors, a trimming
method, and a binary-weighted ladder network. The
Am6012is a 12-bit DAC that uses diffused resistors and
requires no trimming, cutting, blowing or zapping to
guarantee monotonicity for all grades over the tempera-
ture range. A proprietary design technique, departing
from the traditional R-2R approach used in virtually all
high-speed resolution converters, provides inherent
monotonicity and differential linearity as high as 13 bits.
This guarantees a more uniform step size over the tem-
perature range than available trimmed 12-bit con-
verters. The converter performance is immune to vari-
ations in temperature, time, process, and mechanical
stress. The circuit also features differential high-compli-
ance current outputs, wide supply range, and a multiply-
ing reference input.

Inmostconverter applications, uniform step size is more
important than conformance to an ideal straight line.
Most 12-bit converters are used for high resolution
rather than high linearity, since few transducers are
more linear than +0.1%. All classic binary-weighted con-
verters require +1/2 LSB (+.012%) linearity to guarantee
monotonicity, which requires very tight resistor match-
ing and tracking. This new circuit uses conventional
bipolar processing to achieve high differential linearity,
or conformance to an ideal straight line.

One design approach that provides monotonicity with-
out requiring high linearity is the MOS switch-resistor
string. This circuit is actually a full complement to a cur-
rent-switched R-2R DAC, since it is slower, has a volt-
age output and, if implemented at the 12-bitlevel, would
use 4096 low-tolerance resistors rather than a minimum
number of high-tolerance resistors as in the R-2R net-
work. Its lack of speed and density for 12 bits are its
drawbacks.

The technique used in the Am6012 combines the
advantages of both the R-2R and 2"R approaches. It is
inherently monotonic, fast, and uses untrimmed resis-
tors which are actually fewer in number than the classic
R-2R ladder.

To properly describe the new design technique, the
standard R-2R ladder approach used in previous 12-bit
DACs is discussed first. Figure 1 shows the 12-bit cur-
rents that are used in all possible binary combinations to
generate 4096 analog output levels. The resistor-ladder
tolerance is most critical for the major carry, where the
11 LSBs turn off and the MSB tums on. If the MSB is
more than 1 pA low, or —05%, the converter is non-
monotonic. Table 1 shows the maximum tracking error

that can be tolerated over a 100°C range to maintain
monotonicity, whichis +1 LSB DNL. Achieving+1/2LSB
differential nonlinearity is especially difficult since it re-
quires a tracking temperature coefficient of +1.25
ppm/°C.

Figure 2 shows the transter characteristic for the new
technique, called the segmented DAC. The Am4096
output levels are composed of eight groups of 512 steps
each. Each step group is generated by a 9-bit DAC, and
each of the segment slopes is determined by one of
eight equal current sources, as shown in Figure 3. The
resistors in the 9-bit DAC determine monotonicity. The
maijor carry of the 9-bit DAC is repeated in each of the
eight segments, and requires eight times lower initial
resistor accuracy and tracking o maintain a given ditfer-
ential nonlinearity over temperature.

The operation of the segmented DAC may be visualized
by assuming an input code of all zeroes. The first seg-
ment current lois divided into 512 levels by the 9-bit mul-
tiplying DAC and fed o the output, Iso. As the input code
increases, a new segment current is selected for each
512 counts. The previous segment is fed to output lour
where the new step group is added to it, thus ensuring
monotonicity independent of segment resistor values.
All higher order segments feed loor.

At each segment endpoint, monotonicity is assured
because no critical resistor tolerances are involved. For
example, at the midpoint of the transfer characteristic,
as shown in Figure 2, 14,0 is actually generated by the
same segment resistor as lasn and has been incre-
mented by the remainder current of the 9-bit DAC.

In the segmented DAC, the precision of the eight main
resistors determines linearity only. The influence of
each of these resistors on linearity is four times lower
than that of the MSB resistor in an R-2R DAC. Hence,
assuming the same resistor tolerances for both, the
linearity of the segmented approach would actually be
higher than that of an R-2R design.

The step generator or 9-bit DAC is composed of a mas-
ter and a slave ladder. The slave ladder generates the
four LSBs from the remainder of the master ladder by
active current splitting utilizing scaled emitters. This
saves ladder resistors and greatly reduces the range of
emitter scaling required in the 9-bit DAC. All current
switches in the step generator are high-speed fully dif-
ferential switches, capable of switching low currents at
high speed. This allows the use of a binary-scaled net-
work allthe way to the LSB which saves power and sim-
plifies the circuitry.



TABLE 1. RESISTOR SPECIFICATIONS
Initial Matching Tracking Required for Tracking Required for
No. of Required for 11 LSB DNL (ppm/°C}) + LSB DNL (ppm/°C)
Ladder Type Reslstors +1 LSB DNL (%) 0 Initial DNL 1/2 LSB Initial DNL 1/4 LS8 Initial DNL
Straight R-2R 37 +.05 5 25 1.25
Segmented
3 bits — 9 bits 24 t4 40 20 10

Diffused resistors have advantages over thin-film resis-
tors beyond simple economy and bipolar process com-
patibility. The resistors are fabricated in single crystal
rather than amorphous material, which gives them bet-
ter long term stability and tracking and much higher
moisture resistance. They are diffused at 1000°C and
are, therefore, resistant to changes in value due to ther-
mal and chemical causes. Also, no burn-in is required
for stability. The contact resistance between aluminum

and silicon is more predictable than between aluminum
and an amorphous thin fiim, and no sandwich metals are
required to enhance or protect the contact or limit alloy-
ing. The initial match between two diffused resistors is
similar to that of thin film since both are defined by
photomasks and chemical etching. Since the resistors
are not trimmed or altered after fabrication, their track-
ing and long-term characteristics are not degraded.

VREF
MSB LSB
l
l 1 1 =0
IR R R L
2.0001 1.oool .5001 .2sol 125 .oezl .0311 .0161 .ooei .oo4l .002 .oo1l.oo1l T
mA mA +| mAYi mA¥| mAy|mAY| mAY] mAY] mAT| mA Y| mAy| mA ﬁ
2048X 1x X
= 4R <2R <2R 2R S2R S2R 2R $2R $2R 32R $2R 3 2R 32R F2R
R R R R R R R R R R R
V-
MAJOR [1000 0000 0000 2.000 mA
CARRY L0111 1111 1111 1999 mA
00687-008A

Figure 1. Traditional

R-2R D/A Converter
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Figure 2. Transfer Characterisiic of Segmented Design
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By B, B B4 Bs Be Bz Bg Bg Byp Byy Bi2

SEGMENT
DECODER

1 1 ] 1
T T T T
A 1 1. 1l 1 1
ANANANEERNA
LTI L LT LT T L]
e d Sy - - LY L L
of Wl i s 4] s l§
I I | | | SBIT DAC
2X
REFERENCE
= awpLFiEr 2 $ROFR IR OZA R 3R R R
y y ¢ ‘ V- CODE SELECTED: 0111 1111 1111
SEGMENT GENERATOR
00687-011A

Figure 3. Segmented DAC Funcional Diagram Used in Am6012




CMOS, HTL

V+

<&
:: 20k

A -——K2N3904

-—gzmso‘t
ka TOPIN 13

ECL

"

,
13k

AA

--———|<z~ago4
_——K 2N3904

2. Aliowabie range of |

Notes:
1. Sel the voitage "A" to the desired
logic input switching threshold.

typically -5 V 1o +13.5 V when
operaling the DAC on x 15 V supplies.

$20kn P Saska 3k TOPIN 13
< Wy VL c < VWA VLC
< P Y
R 3 400 pA 36.2kn
- (See Notes 1 and 2) s2v 00687-012A
Figure 4. Interfacing Circuits for ECL, CMOS, HTL Logic Inputs
+120 VDC
3 3 3 3
< < < <
60 V COMMON i
MODE LEVEL *
CRT
*X* INPUT = = v INPUT
L] -y I o - LI
AME012 1
. 5V A5V Am6D12
~-—lg G .
00687-013A
Notes:
1. Full differential drive lowers power supply voltage.
2. Eliminates inverting amplifiers and transformers.
3. Independent beart centering controls. Figuro 5. CRT Dlsplay Driver
Vagrt+
ViN—]AmE420 WA
SAR
Am3H1 P
= By MSB
DIGITAL
ouTPUT
Bz LSB
Ryg
o Vag o) o Vggr ("
_ AmBO12 00687-014A
lo VR
Ris L

Figure 6. Migh-Speed 12-Bit A/D Converter
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