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CMOS Octal 8-Bit D/A Converter

General Description

Maxim’s AD7228 contains eight 8-bit voltage output
digital-to-analog converters (DACs) with separate
input latches and output buffers for simple micro-
processor and TTL/CMOS interfacing. The AD7228
maintains 8-bit accuracy over the full operating
temperature range without external trimming.

Internally, data transfer into the data registers is via a
common 8-bit TTL/CMOS compatible input bus.
Logic inputs_A2, A1, and A0 control which DAC is
loaded after WR goes low.

Features

& Buffered Voltage Output

€ uP Compatible

€ TTL/CMOS Logic Compatible

€ Requires No External Adjustments

¢ 24-Pin Narrow DIP Package

& Operates from Single or Dual Supplies

Ordering Information

- - PART TEMP. RANGE PACKAGE  ERROR
Applications
Mini c c :\’pl Syst AD7228KN 0°C to +70°C  Plastic DIP 2 LSB
inimum Component Count Analog Systems AD7228LN 0°C to +70°C  Plastic DIP 1 LSB
Digital Offset/Gain Adjustment AD7228KCWG __ 0°C to +70°C__ Wide SO +2LSB
Industrial Process Control AD7228LCWG  0°C to +70°C  Wide SO +1LSB
Arbitrary Function Generators AD7228K/D 0°C to +70°C _ Dice +2 LSB
Automatic Test Equipment AD7228KP 0°C to +70°C  PLCC +2 LSB
AD7228LP 0°C to +70°C  PLCC +1 LSB
Typical Operating Circuit AD7228BQ  -25°C to +85°C  CERDIP +2 LSB
AD7228CQ  -25°C to +85°C  CERDIP +1LSB
Vaee Voo AD7228TQ  -55°C to +125°C CERDIP +2 LSB
| AD7228UQ  -55°C to +125°C CERDIP +1 LSB
Pin Configuration
LATCH DAC : = VouT1
Top View
LATCH DAC : b Vourz
L : ./
LATCH DAC b Vours Voo [1] 23] A0
444 Vouts E 2__3] Al
Msa __§ LATCH DAC @»’ Vouta VOU'I-I [1— E A2
DATA
@BITS) | & Voute |4 21] WR
Lss 1% . . 3 MAXIV =]
LATCH DAC N l» Vours VouTs E AD7228 E DBO (LSB)
5» Vours [6] [19] DB1
LATCH DAC V¢
[~ o Vouts [7] E DB2
=t v e
LATCH DAC > Vout?
vourt [9] [16] DB4
[YYYYYY) L] Ves [ ) oes
LATCH DAC Ef-» Vouts s
Vrer [11] [14] DB
GND
mMmaxim b2] 3] pe7 (Ms8)
CONTROL AD7228
LOGIC
T | i . ) ) ) .
WRAZA1AD  GND vss See page 11 for Plastic Chip Carrier Configuration
NMNAXI /N Maxim Integrated Products 1

Mmaxim is a registered trademark of Maxim Integrated Products.
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CMOS Octal 8-Bit D/A Converter

ABSOLUTE MAXIMUM RATINGS

Vopto GND ... -0.3V, +17V Operating Temperature Ranges

VoD to Vss oovviii -0.3V, +24V AD7228K, L ... 0°C to +70°C
Vssto GND ...t -7V, Voo AD7228B,C ... -25°C to +85°C
Digital Input Voltage to GND ................. -0.3V, Vpp AD7228T, U ... . -55°C to +125°C
VeRer t0o GND ..o ~-0.3V, Vpp Storage Temperature .................. -65°C to +165°C
Vour t06 GND (Note 1) ........ .o Vss, Voo Lead Temperature (Soldering 10 sec.) ........... +300°C
Power Dissipation (Any Package) to +75°C ..... 1000mwW

Derating above +75°C ....................... 12mw/°C

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—Dual Supply Operation
(Voo = +10.8V to +16.5V, Vsg = -5V +10%, GND = QV, Vger = +2V to +10V, Ry = 2k, C. = 100pF, Ta = Tmin to Tmax uniess otherwise
noted.)

PARAMETER [ symBoOL | CONDITIONS | miN TYP MAX [UNITS
STATIC PERFORMANCE
Resolution 8 Bits
Total Unadjusted Error xs;l 1?3(/i 10% fgs if LSB
Relative Accuracy INL Egﬁ ii11/2 LSB
Differential Nonlinearity DNL Guaranteed Monotonic +1 LSB
Full Scale Error eed 2o | s
Full Scale Tempco Vgee = 10V 5 ppm/°C
Ta = 25°C K.B,T +25
Zero Code Error Loy 15 mv
Ta = Twmin to Tmax K.B,T +30
L.CU +20
Zero Code Tempco 30 uv/eC
REFERENCE INPUT
Reference Input Range (Note 2) 2 10 \
Reference Input Resistance 2 kQ2
Reference Input Capacitance (Note 3) DAC loaded with 1s 500 pF
AC Feedthrough (Note 4) -70 dB
DIGITAL INPUTS
Input High Voltage Vine 24
Input Low Voltage Vine 0.8 \
Digital Input Leakage Current Vin = 0V or Vg +1 MA
Digital Input Capacitance {Note 3) 8 pF

Note 1: The outputs may be shorted to GND provided that the power dissipation of the package is not exceeded. Typical short
circuit current to GND is 25mA.

Note 2: Vout must be less than Vpp by 3.5V to ensure correct operation.

Note 3: Sample tested at +25°C to ensure compliance.

Note 4: Vmer = 10kHz, 8V peak-to-peak sine wave.

Note 5: Code transition all Os to all 1s. Vrer = OV; WR = Vpp.

Note 6: Code transition all Os to all 1s. Vrer = 10V; WR = OV.

2 MAXI/A




CMOS Octal 8-Bit D/A Converter

ELECTRICAL CHARACTERISTICS—Dual Supply Operation (Continued)

(Vpp = +10.8V to +16.5V, Vsg = -5V £10%, GND = OV, Veer = +2V to +10V, R_ = 2k, C_ = 100pF, Ta = Tmin to Tmax unless otherwise

8celav

noted.)
PARAMETER [ symsoL | CONDITIONS [ miN TYP MAX | UNITS
DYNAMIC PERFORMANCE (Note 3)
Voltage Output Slew Rate 2 V/us
Vour Settling Time To +£1/2 LSB, Vgrer = 10V 5 us
Digital Feedthrough (Note 5) 50 nV-sec
Digital Crosstalk (Note 6) 50 nV-sec
Output Load Resistance VouT = 10V 2 kQ
POWER REQUIREMENTS
Positive Supply Range Voo For specified performance 10.8 16.5 \
Negative Supply Range Vss For specified performance -45 -5.5 \
Ta = 25°C All 16
. Positive Supply Current (Note 7) loo Ta = Tmin t0 Tmax KB.LC 20 mA
T.U 22
Ta = 25°C All 14
Negative Supply Current (Note 7) Iss Th = T 10 Tuax KB.LC 18 mA
T,U 20
— SWITCHING CHARACTERISTICS (Note 3)
Address to WR Setup ty 0 ns
Address to WR Hold to 0 ns
o Ta = 25°C All 70
Data to WR Setup t3 Ta = Tmin to Tmax KL.B.C 90 ns
TU 100
Data to WR Hold ta 10 ns
I Ta = 25°C All 95
WR Pulse Width ts Ta = T 10 Tmax KLB.C 120 ns
TU 150
ELECTRICAL CHARACTERISTICS—Single +15V Supply Operation
(Vpo = +15V £10%, Vss = GND = 0V, Vrer = +10V, RL = 2k, CL = 100pF, Ta = Twin to Tmax unless otherwise noted.)
PARAMETER [ symeoL | CONDITIONS [ min TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 8 Bits
Total Unadjusted Error Lol 12 LsB
Differential Nonlinearity Guaranteed Monotonic +1 LSB
REFERENCE INPUT All specifications are the same as for dual supplies.
DIGITAL INPUTS All specifications are the same as for dual supplies.
DYNAMIC PERFORMANCE All specifications are the same as for dual supplies.
POWER REQUIREMENTS
— Positive Supply Range Vbo For specified performance 13.5 16.5 \
Ta = 25°C All 16
Positive Supply Current (Note 7) oo Ta = T 10 Twax KB.LC 20 mA
TU 22
SWITCHING CHARACTERISTICS All specifications are the same as for dual supplies.
MAaAXIimA 3
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CMOS Octal 8-Bit D/A Converter

ELECTRICAL CHARACTERISTICS—+5V Supply Operation
(Vpp = +5V + 5%, Vgs = 0 to -5V +10%, GND = 0V, Vrer = +1.25V, R = 2k, C = 100pF, Ta = Tmin to Tmax unless otherwise noted.)

AD7228

PARAMETER [ symBoL | CONDITIONS [ miN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 8 Bits
Ditferential Nonlinearity Guaranteed Monotonic +1 LSB
Full Scale Error I'fngJ- ig LSB
Zero Code Error Ta=25°C :fg& gg mvV
REFERENCE INPUT
Reference Input Range {Note 2) 1.2 13 Vv
Reference Input Resistance 2 kQ
Reference Input Capacitance (Note 3) DAC loaded with 1s 500 pF

DIGITAL INPUTS Al specifications are the same as for dual supplies.
DYNAMIC PERFORMANCE All specifications are the same as for dual supplies.
POWER REQUIREMENTS

Positive Supply Range Voo For Spec Performance 475 5.25 Y
Ta = 25°C All 16
Positive Supply Current (Note 7) loo Ta = T to Trax KB.LC 20 mA
TU 22
Ta = 25°C All 14
Negative Supply Current (Note 7) Iss Ta = Tum 10 Trax KB.LC 18 mA
TU 20
SWITCHING CHARACTERISTICS (Note 3)
Address to WR Setup t 0 ns
Address to WR Hold to 0 ns
. Ta = 25°C All 100
Data to WR Setup ts Ta = Tanm 10 Triax KLB.C 140 ns
TU 175
Data to WR Hold ta 10 ns
_ Ta = 25°C All 125
WR Pulse Width 5 [T, = Tom 10 Tone KLBC| 160 ns
TU 200

Note 1: The outputs may be shorted to GND provided that the power dissipation of the package is not exceeded. Typical short
circuit current to GND is 25mA.

Note 2: Voyut must be less than Vpp by 3.5V to ensure correct operation.

Note 3: Sample tested at +25°C to ensure compliance.

Note 4: Vger = 10kHz, 8V peak-to-peak sine wave.

Note 5: Code transition all Os to all 1s. Veer = OV; WR_= Vpp.

Note 6: Code transition all Os to all 1s. Vrer = 10V; WR = OV.

Note 7: Outputs unioaded.

4 VAKXV
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CMOS Octal 8-Bit D/A Converter

Digital Inputs
and Interface Logic

The digital inputs are compatible with both TTL and
5V CMOS logic, however the power supply current
(Ipp) is somewhat dependent on input logic level.
Supply current is specified for TTL input levels (worst
case) but is reduced (by about 450A) when the logic
inputs are driven near GND or greater than 4 volts
above GND.

Table 1 shows control logic truth table for WR, A2, A1,
and AQ operation. When WR is low, the input latch of
the selected DAC is transparent, and the DAC's output
responds to the activity on the data bus. The data is
latched into the addressed DAC'’s latch on the rising
edge of the WR signal. Figure 1 shows the timing
diagram for the AD7228.

Table 1. Control Logic Truth Table
WR | A2 | A1 | AD OPERATION

H X X X No operation
Device not selected

DAC 1 Transparent

DAC 1 Latched

DAC 2 Transparent

DAC 3 Transparent

DAC 4 Transparent

DAC 5 Transparent

DAC 6 Transparent

DAC 7 Transparent

L H H H DAC 8 Transparent

H = High State, L = Low State, X = Don’t Care, R = Rising Edge

Detailed Description

The AD7228 has eight matched voltage output digital-
to-analog converters (DACs) The DACs are “inverted”
R-2R ladder networks which convert 8 digital bits into
equivalent analog output voltages in proportion to the

rlrlricirir | D
I|T|Xjir|rjrr ||~
Il ||
Ll e o I ol e w1 il i o ol

applied reference voitage. All 8 DACs in the AD7228
share the same reference input (Vgegr) and GND. A
simplified circuit diagram of one of the eight DACs is
provided in Figure 2.

vﬂEF Input

The voltage at Vger sets the full-scale output of the
DACs. The input impedance of the Vgee pin is code
dependent. The lowest value, approximately 2 kohms,
occurs when the input code of all eight DACs is
01010101. The maximum value of infinity occurs when
all of the input codes of the eight DACs is 00000000.
Because the input resistance at Vggp is code depen-
dent, the DACs’ reference source should not have an
output impedance more than 4 ohms. The capacitance
at Vgee is also code dependent and typically varies
from 120pF to 350pF.

Vout1. Vout2: Vouts: Voutss VOéJ_Tﬁ! Vours: Vout7, and
Vouts can be represented by a digitally programmable
voHage source as:

Vout = Nb x Vgge/256

where Nb is the numeric value of the DAC's binary
input code.

(-]
2 2

ADDRESS
1 ' - 12 lq—
s > —— v
WR
t ov
[e—13 -

DATA X
ViL

{
X
=
(=] n
< <

Figure 1. Write Cycle Timing Diagram

R —» Vour

2R $

<

VREF »

N

b

AA
\4

2R

8
T
g

GND __F

Figure 2. DAC Circuit Diagram
AKXt/
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CMOS Octal 8-Bit D/A Converter

Output Buffer Amplifiers

All voltage outputs are internally buffered by precision
unity gain followers which slew at greater than 2V/us.
The output settles to £1/2 LSB in less than Sus when
driving 2kQ in parallel with 100pF with a full scale
transition (OV to +10V or +10V to OV) The buffers will
also drive 2kQ in parallel with 500pF to 10V levels
without oscillation. Typical dynamic response and
settling performance of the AD7228 are shown in
Figures 3 and 4.

A simplified circuit diagram of an output buffer is
shown in Figure 5. Input common mode range to GND
is provided by a PMOS input structure. The output
circuitry incorporates both a constant current source
and an actively driven n-channel device. The actively
driven n-channel device aids in discharging large
output capacitances.

AD7228

The AD7228 can operate from either a single supply
or dual supplies. The output buffer amplifiers are the
only part of the AD7228 that receive Vgg power.
Operating the AD7228 from dual supplies will improve
the negative going output settling time near GND. In
addition, the output amplifier can sink 500uA when
operating with dual supplies. The use of dual supplies
also extends the input reference voltage range. When
operating with a single supply, the output sink current
decreases when the output approaches 0 volts (see
Figure 6).

The output amplifier broadband noise is approxi-
mately 50uVgms and is not strongly power supply
voltage dependent. The output impedance of the
output buffer is approximately 1Q.

Vpp = 15V, Vgs = OV

-«—— DAC OUTPUT 2V/DIV —»

ALL DIGITAL INPUTS 5V/DIV —»

BOTH PHOTOS, C = 100pF, Ry = 2kQ

Voo = 15V, Vgs = -5V

Figure 3. Dynamic Response

+ ALL DIGITAL INPUTS

SETTLING
TO +10V

255
VREF | ——
(5]
254
<& VREF (——) SETTLING
256 TO GND

BOTH PHOTOS
CL = 100pF, R = 2k}, Vpp = 15V,
Vss = -5V, 1u8/DIV, VRer = 10V

+ ALL DIGITAL INPUTS

v v

[

+1LSB

Figure 4. Dynamic Response

6
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CMOS Octal 8-Bit D/A Converter

Voo ?

V[;D a hﬂ

= — OUTPUT

&l

Figure 5. Output Buffer Amplitier

Vss

Applications Information

Power Supply and
Reference Operating Ranges

The AD7228 is fully specified to operate between
+12V £10% and +15V +10% (10.8V to 16.5V), and with
Vgs from OV to -5.5V. 8 bit performance is guaranteed
for single supply operation (Vsg = 0V), however, zero
code error is improved with Vgg = -5V.

For adequate DAC and buffer operation, Vggg must
always be below Vpp by at least 3.5V.

Power Supply Management

Careful PCB layout techniques should be used to
minimize crosstalk between Ve, GND, and the digital
inputs. This is particularly important if the reference
input is driven from an AC source. Bypass capacitors
(0.1uF in parallel with 6.8uF) should be used between
Vpp and GND (also between Vgg and GND if Vgg
is -5V).

Unipolar Output

In unipolar operation, the reference voltage is the
same polarity as the output voltage. Since the refer-
ence voltage must always be positive with respect to
GND, the output voltage is also positive with respect
to GND. An example of a unipolar circuit configura-
tion is shown in Figure 7. The unipolar code is given
in Table 2.

OUTPUT SINK CURRENT
vs OUTPUT VOLTAGE

T T TTT
S 40 | -Vpp = 15V, Vgg = -5V
3 DAC CODE = 00000000
=~ 35
8
g 30
22
Z 20
5
a 15
S 10
o
Q 5 y
g o ~

4] 200 400 600 800 1mA
Isink (LA)

OUTPUT SOURCE CURRENT
vs OUTPUT VOLTAGE

.o A
E 5 vDD-1sv vss ov or -5v .
o DAC CODE = 00000000
g -10
5 -1
g 2
-
z 25
5 0
S s
o -
8 a0
o a4 8 12 1% 20

Isource (MA)

OUTPUT SINK CURRENT
vs OUTPUT VOLTAGE

T T T T
S 400 | _Vpp = 15V, Vgs = OV
E DAC CODE = 00000000
~ 350
w
g 300 ” g
’6‘: 250
: 200 rl
150 SLOPE = 333Q
7
g 100 e
o 50 [
<
[=] 0

1] 200 400 600 800 1mA
Isink (uA)

Figure 6. Output Sink/Source Current vs. Output Voltage

VIAXI/N
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AD7228

CMOS Octal 8-Bit D/A Converter

Table 2. Unipolar Code Table

DAC CONTENTS ANALOG OUTPUT

MsB LSB
1111 111 MW(%)
1000 000 1 Vigr | 22

256

VREF

01 11 1111 +Vgg,

iy

256

VREF ——AA——¢—— WA——

L> VouTt

DAC OUTPUT »———— 1+

Vout = Da x VRer * (1 + R2/R1) - VRer * R2/Ry
IF Rz = Ry, THEN VouTt = VRer * (2 x Da - 1)
WHERE Da IS THE FRACTIONAL REPRESENTATION
OF THE DIGITAL WORD

Figure 8. Bipolar Output Circuit

1
256

2]
el
=)
)

06000 0001 +Vaer

0000 0000 ov

1
Note: 1 LSB = (Vaee)(278) = +Vpge (ﬁ)

VREF +12V TO +15V
" Fvoo
—_J] >| 9
LATCH 1 }:j> DAC @*an
o [} v
A - 8
T LATCH 2 j> DAC 2 L > Vourz
A i > -
8 [Y} 14
¢ 7
s N LATCH3 DAC 3 L Vouts
6
mss | LATCH 4 DAC 4 > | > Vours
DATA
BUs i [YYY) ¥
LsB :">I LATCH 5 DAC 5 @i Vours
[YYYY] -y “
o :f\> LATCH 6 DAC 6 -L VouTs
A
A [TIIXY) 3
;J> 3
s LATCH 7 DAC 7 L Vour?
s
[YYYYYY) ¥ ~
WE g LATCH 8 :> DAC 8 » 2 Voure
A2 221 lconTRoL —? MAXIM
AT 2311 Locic AD7228
A0 24
»24

Vss_l1_0 12| GND

0V OR -5V =

Figure 7. Unipolar Output Circuit

8

DAC OUTPUT
R13
y
& _ p— Vour
S
Ry :, .
VOFFSET »——— | AnZ

>

"1

Vout = Da x VRer + VOFFSET

Figure 9. Offset Circuit

DAC OUTPUT 2

Rq
+
_ p— VouT
Rq
DAC OUTPUT 1 | Y V.

>

"1

Vout = Da2 x Vrer + VOFFSET
Vorrser = Dal x VRer

Figure 10. Offset Circuit
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CMOS Octal 8-Bit D/A Converter

Bipolar Output

Each DAC output may be configured for bipolar oper-
ation using the circuit in Figure 8. One op amp and
two resistors are needed per channel. Table 3 shows
the digital code versus output voltage for Figure 8
assuming R1=R2.

Table 3. Bipolar Code Table

DAC CONTENTS

MSB LSB ANALOG OUTPUT

127
+Veer ‘ﬁ )

1
*+Vrer (_1 28 )

1000 0000 ov

1
~VRer (1—28 )

127
~Veer ( 128 )

128
~Vier (1_28) = -Vier

Offsetting DAC Outputs

Each DAC can be offset using the circuit shown in
Figure 9. If the op amp does not have a negative
supply, then its common mode voltage range and
output voltage range must include GND. Also, one
DAC can provide the output offset for another DAC as
shown in Figure 10.

Using an AC Reference

In applications where Vger has AC signal components,
the AD7228 has multiplying capabilities within the
limits of the Vger input range specifications. Figure 11
shows a technique for applying an AC signal to the
AD7228. Since all eight DACs share a common
reference, they all will be AC modulated. Output

MAXI/V

distortion is typically less than 0.1% for frequencies
up to 50kHz.

Generating Vsg

The performance of the AD7228 is specified with and
without a Vgg supply. When the improved performance
of dual supply operation is desired, but only a single
supply is available, a negative supply can be gener-
ated using any of the circuits shown in Figure 12.

Digital Interface Applications

Figures 13 through 16 shown examples of interfacing
the AD7228 to most popular microprocessors.

5V Operation

The AD7228 can also be used with a single 5V power
supply or a + 5V power supply. The timing specifi-
cations are degraded, and the reference voltage range
is reduced. The DNL of each DAC remains at + 1 LSB
guaranteeing monotonicity. For devices with a nega-
tive offset and no negative supply there is a possibility,
near zero, that the DAC will not change when the
DAC code is incremented. Once the DAC has reached
the offset voltage of the output buffer, the DAC will
begin to increment in a normal fashion. Since the LSB
voltage is only a few millivolts, care should be used in
decoupling supplies, ground loops, etc.

+15V oV
>
15kQ 3
3 B +2v
AC
REFERENCE ™ | +
INPUT m v
p /REF ‘oo
+av :: 10k
- Vi
f\/ = DAC OUT 1§ . Vour B
-av )y
MAXIN
AD7228
Vss GND

-5V (OR GND) J_

Figure 11. AC Reference Input Circuit
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Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



CMOS Octal 8-Bit D/A Converter

Q +15V/+12V 10uF jouF
N s I—l (——] [—i
N YN sense P 2 - 2 (—l -
h CAP+ CAP- 8 CAP+ CAP-
Vout2 81vs +5V v+
Q maxian s Lo maxim s
SUPPLY -
maxim ICL7660 Vour -sv ICL7660 Vour v
< MAX663 Vss OUT 3 Vs OUT
- 10uF f_ GND = 10,
GND =

&

eT SHON

GND
:L 3 5 4_3

I
=]

Figure 12. Generating -5V for Vgg

A15 AlS
a8 ADDRESS BUS 5 " ADDRESS BUS j
1~z L
wR RAW EN a1
8085A D_-I_> ‘Drcose %
Mmaxim
WR DDRESS €809
WR ER2e00E AD7228 . l: FD AAAXIAN
A0 AD7228
Al
A2
per
ALE|H DSs2 8212 pB7
DBO D80
E N D7
:z: ADDRESS DATA BUS { 00 DATA BUS _f
Figure 13. AD7228 to B0O85A Interface Figure 14. AD7228 to 6809 Interface
Al5 A5
ADDRESS BUS S ADDRESS BUS g
Al ’

Al A

ol DECODE o D—j A2

R/W

| ADDRESS
EN ‘DECODE

WR WA
6502 MAXI z-80
AD7228 maxXim
ioRG AD7228
D87 WR oe7
D7 o7
Do DATA BUS r o DATA BUS f
Figure 15. AD7228 to 6502 Interface Figure 16. AD7228 to Z-80 Interface
10 MAXI/N
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CMOS Octal 8-Bit D/A Converter

Chip Topography _ _______Pin Configuration (continued)
Top View
EE 5 4
r N L L L 2Z2 8 3 2
‘h"HNI"‘lF‘\'lvH_l mmmmmmm
e
Vouts |5 25| WR
~= E Vouts |6 E DBO
A , 7 - Vours [7] maxim 23] oB1
S i — ne. [3] AD7228 [22] nc.
l DB3 DB2 : J Vours E E] DB2
| 0.235" | Vourz |10 '2__0] DB3
(5.97mm) Vourt E E B4
i
el el e T e ]
25945 8 8
£ 5§ 2 @ a o
R 28 Lead Plastic Chip Carrier (Quad Pak)
Package Information
pasoenms i AAAAHAARAAHA
q (7.:9:1:7.!59) (u:na:ul&) (T%%i%
SETTTTeTTTe T oa i ™M
[y _ EREREERRERE:
&%% 4—7?%% . fgfnﬂ% {r520-2.128) —&% BSC.
i N l U:Ml:u:l‘“!’ - ) )
J /‘*E—& 0.009-0.015 ﬁ!s‘ﬁgﬁm' ~; @357 280 ", (03;1)
0°-10° mm B i ‘s
A JL I P A R b r o rrorrey ol %i
817 o325 03 *I |¢.B.ISI9_
(Nsnnnm (754“0254) ﬁ% [ T —T _,I "(_?‘g%m"
(”25 m) &‘%ﬁ—%‘%}, (zzsa X {0229 = uaos)
24 Lead Plastic Narrow DIP (NG) 24 Lead Small Outline, Wide (WG)
04 = 120°C/W 0,5 = 85°C/W
GJC = 60 C/W eJC = 450 C/W
Vi1 X1 /1 1
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CMOS Octal 8-Bit D/A Converter

Package Information (continued)

. m 25) MAX “”
~— LEAD 911 LEAD #)
T noacnnopannn 3?:?)"1 —
Az - A0 0050 0045
asm § &5 ! {1270 - r“m_al
y hootana 3L
Bt L p T T
0022
0.060 + 0.005 0.250-0.320 E 4 s 02
_.”‘_ el ; TIE-EI8 80 I‘}{—‘:‘; E b Qa0 0000 gy osa |
Ehey MAX. o max. g FEE 0025 4 "nm 200
10.508- 1778 l I 3 = T10668 =
0°-10° 4 207
t b h 0490 + 0005 0886
{12446 = Q21
2 el N 5
s A* ﬁ%ﬂﬁi G - {0.203-0.305) N -
{8.779 0.635) 4369 = 0076
2y

28 Lead Plastic Chip Carrier
(Quad Pak) (QI)
8,4 = 100°C/W
8¢ = 45°C/W

24 Lead Narrow CERDIP (RG)
6,a = 80°C/W
6,c = 40°C/W

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in & Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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