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CMOS Dual 8-Bit Buffered Multiplying DACs

General Description

The MX7528/MX7628 contains two 8-bit multiplying
digital-to-analog converters (DACs). Separate on-chip
latches hold the input aawa for each DAC to allow easy
interface to microprocessors. The data load operation
is similar to_a static RAM write cycle._Data is loaded
using only CS, WR, and DAC Select (DAC A/DAC B)
inputs.

Each DAC has a separate reference input and internal
feedback resistor which allow fully independent
operation while maintaining excellent DAC-to-DAC
matching.

The MX7528 operates from a single +5V to +15V
power supply whereas the MX7628 operates from
+12V to +15V. The MX7528 has TTL compatible inputs
at +5V supply only and the MX7628 has TTL com-
patible inputs from +12V to +15V supplies.

The MX7528/MX7628 is supplied in 20-lead narrow
DIP and Small Outline Packages.

Applications

Programmable Attenuators
Digitally Controlled Filters
X-Y Graphics

Motion Control Systems
Digital-to-Synchro Conversion
Disk Drives

Functional Diagram

/M AXI/VI

S _ Features
& Data Latches For Both DACs
¢ MX7528—+5V to +15V Single Supply Operation
¢ MX7628—+12V to +15V Single Supply Operation
With TTL/CMOS Compatibie Inputs
& *'. LSB Linearity
& Microprocessor Compatible
& Four-Quadrant Multiplication
& DACs Matched to 1%
o Ordering Information
PART  TEMP.RANGE PACKAGE*  ERROR |
MX7526JN 0°Ctc +70°C Plastic DIP Tiies
. MX7528KN 0°C o Plast e lsB
MX7528LN 0°C ¢ +70°C
MX7528JCWP  0°C 10 +70°C
MXT7528KCWP 0
MX7528LCWP O Wide SO
MX7528J/D o Dice
MX7528AQ 23 CERDIP*”
 MX7528BQ -2 CERDIP*
MX7528CQ Px CERDIP™

" All devices — 20 lead packages

“* Maxim reserves the right to ship Ceramic packages in heu of
CERDIP packages

Ordering Information continued on last page.

Pin Configuration

Vagrh r TOP VIEW
14 —
vop 7 KR } aowo 7] =] 0UT 8
oara 989 4N eyt o 2 aural | ouT A ] 5] g B
INPUTS 5775 BUFFER LATCH Reg A (2] (€] VageB
_ AMAXI AN }—«,'—AGNU Vierh (] v axoan I’]\Qn
DAC A/ MX7528 19 agnn (] MX7528 ) wR
oA 88 Rep B MX7628
<o 15 JconTROL MX7628 8 aac h/onc 8 e] MX7 ) €S
0535 LOGIC 20 :
WR —— LATCH OAC B T 8 {MSB} 087 (7] ['¥] 0BO {LSB)
06ND 2 086 [¢] 5] 081
_1 i | 085 (2] [7] 082
18 . =
VaerB 084 [] (] 083
MAXI/W _ Maxim Integrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.
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CMOS Dual 8-Bit Buffered Multiplying DACs

Vop ta AGND ...

Vop to DGND...... R
AGND tc DGND............
DGND to AGND..............
Digital Input Voltage to DGND ...

VReFA, VREFB, to AGND ...

operati

MX7528/MX7628

Pir 2, Pin 2010 AGND oo

VRFBA, VRFBB, to AGND ...

OV 17V Operating Temperature Ranges:

Lead Temperature (soldering, 105005

ABSOLUTE MAXIMUM RATINGS—MX7528, MX7628

MX7528JN, KN, LN, JCWP.

KCWP, LCWP; MX7628KN, KCWP ... .
MX7528AQ, BQ. CQ: MX7628BQ ...

MX7528KE, LE.
MX75288D, SQ. TD TQ
UD, UQ; MX7628TQ .

Storage Temperature Range . .
Power Dissipation (any Package) to +75 C

Derate Above +75°C by

L0°Clo +70°C

~25°C 1o +85°C
...-40°C to +85°C

...-55°C to =+ 125°C
..-65°C to +160°C

AS50mW
emw/°C
.+3C0°C

s beyond those listed under “Absolute Maximum Ratings” may causc permanent damage lo the device. These are stress ratings only, and functional
of the device at these or any other conditions beyond those indicated in the operational sections of the specilications is not imptied. Exposure to
absoiute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MX7528, +5V Operation

(Vop = *5V; Vggr = *10V; V7a = Vourg = OVi T, = Ty t0 Tyax unless otherwise noted)

PARAMETER [symsoL | CONDITIONS [ min TP MAX [uniTs
DC ACCURACY (Note 1)
Resolution 8 Bits
JAS +1
Relative Accuracy INL K.B, T +1/2 LSB
L.C.U 11/2
Differential Non-Linearity DNL Q’(‘)gt"o‘ﬁz g‘v‘::agiid +1 LSB
Ty = 25°C +4
JAS Ta = Ty 10 Tuax +6
T, = 25°C +2
Gain Error (Note 2) K.B,T Ta = Tun 1 Trax +4 LSB
T, = 25°C +1
Leu Ta = Tin 10 Tax 13
Gain Temp. Coefficient o
(Note 2, 3) +2 +70 |ppm/°C
L _ Tp =25°C 0.001 0.02 |, o
Supply Rejection (Note 4) PSR AV, = 5% Th = Ty 10 Taax 0.001 0.04 %F SR/%
Output Leakage Current . Ta=25°C +50
(OUTA) DAC A is 00000000 Th = Tonm 10 Thaax 400 nA
Output Leakage Current . Ta=25°C +50
(OUTB) DAC B is 00000000 Th = Taun O Toaax 1400 nA
REFERENCE INPUT
R (VagrA, VagrB) 8 10 15 kQ
VaerA, VpeeB Input N
Resistance Match *1 o
DYNAMIC PERFORMANCE (Note 4)
DBO0-DB7 = OV to Vo, to OV
Output Current Settling-Time "OVST;ESOL% T, = 25°C 350 ne
to 172 LSB Load = 1000 Ta = Tain 10 Tyax 400
Cext = 13pF;
2 _ _ N AXIMN
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CMOS Dual 8-Bit Buffered Multiplying DACs

ELECTRICAL CHARACTERISTICS—MX7528, +5V Operation (Continued)

(Vop = *+5V. Vigr = +10V; Voura = Youts = OV: Ta = Tyn t0 Tyax unless otherwise noted)

8C9.LXN/8CSLXN

PARAMETER |SYMBOL[ CONDITIONS l MIN TYP MAX [ UNITS
DYNAMIC PERFORMANCE (Note 4) (Continued)
DBO0-DB7 = 0V to Vp, to OV
Propagation Delay (from WR = CS = 0V T, = 250¢C 220
digital input to 90% of final OUTA = OUTB TA =T, toT 270 ns
analog output current) Load = 10002, A MIN MAX
Cexr = 13pF;
Digital to Analog For code transition 00000000 to 11111111 60 nV-sec
Glitch Impulse
VaerA = 10V
AC Feedthrough REF : T, = 25°C -70
100kHz S A dB
(VgeeA to OUTA) VREFBz: ol\r}ewave Ta = Tain 10 Tax -65
VgeeB = 110V
AC Feedthrough REF ; T, = 25°C -70
100kHz Sinewa A daB
(VegeB to OUTB) Voueh = v ave Ta = T 10 Tuax -65
Channet to Channel Isolation VeerA = 110V 100kHz Sinewave 90 dB
(VgerA to OUTB) VgaeeB = 0V, both DACs ioaded with 11111111
Channel to Channel Isolation VgeeB = £10V 100kHz Sinewave 90 dB
(VgeeB to OUTA) VgerA = 0V, both DACs loaded with 11111111
Digital Crosstalk Measured with code transition 0 to FS 30 nvV-sec
Harmonic Distortion THD Viy = 6V rms @ 1kHz -85 dB
ANALOG OUTPUTS (Note 4)
. DAC latches loaded with 00000000 50 pF
OUTA Capacitance Couta | DAC latches loaded with 11111111 120 | pF
. DAC latches loaded with 00000000 50 pF
OUTB Capacitance Couts | DAC latches loaded with 11111111 120 | pF
DIGITAL INPUTS
Input High Voltage Viu 24 v
Input Low Voltage Vi 08 v
Ta = 25°C +1
Input Current Iin Th = Toum 10 Tuax +10 HA
! DB0O-DB7 10
Inp1it Capacitance (Note 4) Cin WR. CS, DAC A/DAC B 15 pF
POWER REQUIREMENTS
Digital inputs V,_or V,;, 1A~ 25°C ! mA
Ta = Tuin 10 Tax 1
Supply Current loo
Digital inputs OV or Vpp Ta - 25°C 100 uA
Ta = Tain 10 Tuax 500
SWITCHING CHARACTERISTICS (Note 4) (See Timing Diagram)
Chip Select to Write t T, =25°C 200 ns
Setup Time cs Ta = Tain 10 Tumax 230
Chip Select to Write t Ta =25°C 20 ns
Hotd Time CH Ta = Tuin 10 Tax 30
Note 1: Specifications apply to both DACs in MX7528.
Note 2: Gain error is measured using internal feedback resistor. Full Scale Range (FSR) = Vpger.
Note 3: Guaranteed, but not tested.
Note 4: These characteristics are for design guidance only and are not subject to test.
NAXI/WV o 3
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CMOS Dual 8-Bit Buffered Multiplying DACs

@ ELECTRICAL CHARACTERISTICS—MX7528, +5V Operation (Continued)
N (Vbp = +5V, Vipge = +10V; Vg ra = Vourg = OV: T, = Ty to Tiyax unless otherwise noted)
Q PARAMETER ISYMBOLI CONDITIONS ] MIN TYP MAX | UNITS
N SWITCHING CHARACTERISTICS (Note 4) (See Timing Diagram) (Continued)
>< DAC Select to Write t Ta = 25°C 200 ns
E Setup Time AS Ta = Tain 10 Trax 230
\ DAC Select to Write t Tp =25°C 20 ns
m Hold Time AH Ta = Tain 10 Tuax 30
i : T, = 25°C 180
Write Pulse Width t A ns
I‘N’ WR Ta = Trin 10 Tax 200
. Ta = 25°C 110
; Data Setup Time tos Ta = T 10 Trax 130 ns
E Data Hold Time tom 0 ns

ELECTRICAL CHARACTERISTICS—MX7528, +15V Operation

(Vpp = +15V; Vpgp = +10V; Vg ma = Voyure = OV: T4 = Ty 10 Tyax Unless otherwise noted)

PARAMETER |symeoL | CONDITIONS | MmN TYP  max [uniTs
DC ACCURACY (Note 1)
Resolution 8 Bits
J.AS +1
Relative Accuracy INL K.B,T +1/2 LSB
LCU +1/2
Difterential Non-Linearity DNL Guaranteed Monotonic Over Temp. *1 LSB
Ta = 25°C +4
JAS Ta = Tamin 10 Tax +5
) T, = 25°C 12
Gain Error (Note 2) K.B,T Ta = Ty 10 Taax i3 LSB
T, = 25°C 1
LCU Ta = Tuin 10 Tyax 1
Gain Temp. Coefficient °
(Note 2. 3) +2 135 |[ppm/°C
o _ Ta = 25°C 0.001 001 |,
Supply Rejection (Note 4) PSR AVpp = 5% Ty = Ty 10 Taaax 0.001 0.02 %FSR/%
Output Leakage Current . T, = 25°C 150
(OUTA) DAC A is 00000000 Ta = T 1 Toaax 1200 nA
Output Leakage Current . T, = 25°C +50
(OUTB) DAC B is 00000000 Ta = Tuin 10 Tax +200 nA

REFERENCE INPUT

Rin (VrerA. VagrB) 8 10 15 kQ

VgerA, VgerB Input

Resistance Match 1 %
DYNAMIC PERFORMANCE (Note 4)
: DBO0-DB7 = OV 10 Vg to OV
| Output Current Settling-Time A T, - 25°C 80 |
to 172 LSB Load - 1000, Ta = Taun 10 Thax 200
Cexy = 13pF; J
4 - I XK1
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CMOS Dual 8-Bit Buffered Multiplying DACs

ELECTRICAL CHARACTERISTICS—MX7528, +15V Operation (Continued)

(Vpp = +18V, Vgge = +10V; Vora = Voute = OV: T = Tyyn 10 Tyax unless otherwise noted)

8C9LXN/BCSLXN

PARAMETER |symBoL | CONDITIONS MIN TYP  MAX |UNITS
DYNAMIC PERFORMANCE (Note 4) (Continued)
DBO0-DB7 = 0V to Vy, to OV
Propagation Delay (from WR = CS = 0V T, = 25°C 80
digital input to 90% of final OUTA = OUTB TA T ot 100 ns
analog output current) Load = 100Q2, A MIN MAX
Cexr = 13pF;
Diaital to Analog For code transition 00000000 to 11111111 125 nv-sec
itch Impulse
VaerA = £10V
AC Feedthrough REF . Ty, = 25°C -70
100kHz Sinewave A dB
(VgeA to OUTA) VeeeB = OV Ta = T 10 Tuax -65
VgeeB = 10V
AC Feedthrough REF - T, =25°C -70
(Vaer B 10 OUTB) 100kHz_S|newave Th = Tom 10 Taax 65 dB
VaegeA = OV
Channel to Channel Isol: VgerA = 10V 100kHz Sinewave 90 4B
(VagrA to OUTB) VgerB = 0V, both DACs loaded with 11111111
Channel to Channel Isolation VaeeB = £10V 100kHz Sinewave 90 dB
(VgeeB to OUTA) VgeerA = OV, both DACs loaded with 11111111
Digital Crosstalk Measured with code transition 0 to FS 60 nV-sec
Harmonic Distortion THD Vi = 6V rms @ 1kHz -85 daB
ANALOG OUTPUTS (Note 4)
. DAC latches loaded with 00000000 50 pF
OUTA Capacitance Coura | DAC latches loaded with 11111111 120 | pF
) DAC latches loaded with 00000000 50 pF
OUTE Capacitance Couts | DAC latches loaded with 11111111 120 PF
DIGITAL INPUTS
Input High Voltage Vi 135 v
Input Low Voltage Vi 15 \
Ta = 25°C +1
Input Current Iin T = T 10 Taax 410 MA
. DB0-DB7 10
Input Capacitance (Note 4) Cin WR. CS, DAC A/DAC B 15 pF
POWER REQUIREMENTS
Digital inputs V,_ or V,, Ta - 25°C ! mA
Ta = Tiin 10 Tyax 1
Supply Current oo T. - 25°C 100
T A=
Digital inputs OV or Vpp Th = Toum 10 Taaax 500 | uA
SWITCHING CHARACTERISTICS (Note 4) (See Timing Diagram)
Chip Select to Write ' T, =25°C 60 ns
Setup Time cS Ta = Tain 10 Tyax 80
Chip Select to Write t Tp = 25°C i0 ns
' Hold Time CH Ta = Tun 10 Tyax 15
Note 1: Specifications apply to both DACs in MX7528.
Note 2: Gain error is measured using internal feedback resistor. Full Scale Range (FSR) = Vgee.
Note 3: Guaranteed, but not tested.
Note 4: These characteristics are for design guidance only and are not subject to test.
MAXI S 5
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CMOS Dual 8-Bit Buffered Multiplying DACs

(v 0] ELECTRICAL CHARACTERISTICS—MX7528, +15V Operation (Continued)
N (Vpp = *15V, Vgege = +10V; Vg ra = Voute = OV: Ta = Ty iy to Tyax unless otherwise noted)
© PARAMETER [symaoL | CONDITIONS | MmN TYP Max [units
h SWITCHING CHARACTERISTICS (Note 4) (See Timing Diagram) (Continued)
X DAC Select to Write t Th=25°C 60 ns
E Setup Time AS | Th = Tyum 10 Tax 80
N DAC Select to Write . T, = 25°C 10 ns
m Hold Time AH Ta = Taun 10 Thaax 15
! . T, =25°C 60
Write Pulse Width % A ns
% WR Ta = Tain 10 Tax 80
. T, = 25°C 30
Data Setup Time t o ns
; P bs Ta = Tain 10 Tyax 40
E Data Hold Time tom 0 ns
ELECTRICAL CHARACTERISTICS—MX7628, +12V to +15V Operation
(Vpp = +10.8V to +156.75V; Vgee = +10V; Vo a = Voyurs = OVi T = Ty to Tyax Unless otherwise noted)
PARAMETER [symsoL | CONDITIONS | MIN  TYP  MAX [UNITS
DC ACCURACY (Note 1)
Resolution 8 Bits
Relative Accuracy INL +1/2 LSB
Ditferential Non-Linearity DNL Guaranteed Monotonic Over Temp. 11 LSB
Ta = 25°C 12
Gain Error (Note 2 A LSB
rror ( ) T = Ty 10 Tosax +3
Gain Temp. Coefficient °
(Note 2, 3) +2 +35 |ppm/°C
. _ Tp = 25°C 0001 001 |, .
Supply Rejection (Note 4) PSR AVpp = 5% Ty = Tran 10 Toaax 0.001 0.02 %FSR/%
Output Leakage Current . Ta = 25°C 150
(OUTA) DAC A is 00000000 Ta = Tain 10 Tiax +200 nA
Output Leakage Current . Ta = 25°C 150
(OUTB) DAC B is 00000000 Ta = Trin 10 Thax +200 nA
REFERENCE INPUT
Riy (VigrA, VageB) 8 10 15 kQ
VaerA, VgeeB Input +1 %
Resistance Match
DYNAMIC PERFORMANCE (Note 4)
DBO0-DB7 = OV to +5V to OV
Output Current Settling-Time WR = (ES = oV Ta = 25°C 350
to 172 LSB OUTA = OUTB Th=TyntoT 400 ns
° Load = 1000, a7 T O Tuax
Cexr = 13pF;
Digital to Analog For code transition 00000000 to 11111111 125 nv-sec
Glitch Impulse
T
VgeeA = £10V
AC Feedthrough REF ’ Ta = 25°C -70
(VagrA to OUTA) 100kHz Sinewave Ta = Taun 10 Tuax 65 | 8
VaeeB = OV

Note 1: Specifications apply to both DACs in MX7628.

Note 2: Gain error is measured using internal feedback resistor. Full Scale Range (FSR) = Vg,
Note 3. Guaranteed, but not tested.

Note 4: These characteristics are for design guidance oniy and are not subject to test.

6 _ . NI
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CMOS Dual 8-Bit Buffered Multiplying DACs

ELECTRICAL CHARACTERISTICS—MX7628, +12V to +15V Operation (Continued)

(Vpp = +10.8V to +15.75V, Ve = +10V; Vo ra = Voure = OV Ty = Ty 10 Tyax uniess otherwise noted)

PARAMETER SYMBOL, CONDITIONS ] MIN TYP MAX WNITS
DYNAMIC PERFORMANCE (Note 4) (Continued)
VgeeB = 210V
AC Feedthrough T REF - T, =25°C -70
100kHz Sinewave A dB
(VaerB to OUTB) Voo e 0'3 Ta = Taan 10 Toaax -65
Channel to Channel Isolation VgerA = £10V 100kHz Sinewave _90 dB
(VaeeA to OUTB) VgeeB = OV, both DACs loaded with 11111111
Channel to Channel [solation VgeeB = £10V 100kHz Sinewave _90 4B
(VgeeB to OUTA) VgerA = OV, both DACs loaded with 11111111
Digital Crosstalk Measured with code transition 0 to FS 60 nV-sec
Harmonic Distortion THD Viy = 6V rms @ 1kHz -85 daB
ANALOG OUTPUTS (Note 4)
) DAC latches loaded with 00000000 25 pF
OUTA Capacitance Coura | DAC latches loaded with 11111111 60 PF
o
. DAC latches loaded with 00000000 25 pF
OUTE Capacitance Coute | DAC latches loaded with 11111111 60 pF
DIGITAL INPUTS
Input High Voltage Vi 24 v
Input Low Voltage Vi 0.8 "
Ta = 25°C +1
input Current ™ Th = Tom 10 Toaax +10 LA
. DBO-DB7 10
input Capacitance (Note 4) CIN m’ ﬁ, DAC A/DAC B 15 pF
POWER REQUIREMENTS
T Ta = 25°C 2
Digital inputs A
Vngor V'H" Ta = Ton 10 Tyax K 2 mA
Supply Current oo Ta=Tunto Tyax BT 25
Digital inputs T, = 25°C 100 A
OV or Vpp Ta = Taun 10 Thax 500 H
SWITCHING CHARACTERISTICS (Note 4) (See Timing Diagram)
= ]
Chip Select to Write Ta - 25°C 160
Setup Time tes Ta = Tain 10 Tyax K.B 160 ns
Ta = Tain t0 Tiax T 210
Chip Select to Write
Hold Time ten 10 ne
= o
DAC Select to Write $A _ %5 ¢ T KB :go
Setup Time tas A= Tain 10 Tax ' 0 ns
Ta = Tain 10 Tyax T 210
DAC Select to Write ¢ 10 ns
Hold Time AH
T, = 25°C 150
Write Pulse Width twr Ta = Tain 10 Timax K.B 170 ns
Ta = Tmin 10 Tuax T 210
T, = 25°C 160
Data Setup Time tos Ta = Twin 0 Tuax K.B 160 ns
Ta = Tmin 10 Tyax T 210
Data Hold Time ton 10 ns
AKX - 7
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MX7528/MX7628

CMOS Dual 8-Bit Buffered Multiplying DACs

Interface Logic Information
DAC Selection

Both DAC latches share a common 8-Bit input port.
The control input DAC A/DAC B selects which DAC
will accept data from the input port.

Mode Selection

The inputs CS and WR control the operating mode of
the selected DAC. See Mode Selection Table.

Mode Selection Table

DAC A/DACB | CS R DAC A DAC B
L L L WRITE HOLD
H L L HOLD WRITE
X H X HOLD HOLD
X X H HOLD HOLD
L - Low state, H = High state, X = Don't care
Write Mode

When CS and WR are both low, the selected DAC is
in the write mode. The input latches of the selected
DAC are transparent and its analog output responds
to the data on the data bit lines DBO-DB7.

Hold Mode

The selected DAC latch retains_the data that was
present on DBO-DB7 just prior to CS or WR assuming
a high state. Both analog outputs remain at the values
corresponding to the data in their respective latches.

Write Cycle Timing Diagram

Detailed Description

The MX7528/MX7628 contains two identical 8-Bit
multiplying digital-to-analog converters (DAC). Each
DAC circuit consists of a thin-film R-2R resistor array
with CMOS current steering switches. Figure 1 shows
a simplified schematic of the DAC. The inverted R-2R
ladder divides the voltage or current reference in a
binary manner among the eight steering switches.
The magnitude of the current appearing at the OUT
terminal depends on the number of switches selected,
and therefore the output is an analog representation
of the digital input. The DAC OUT and analog ground
terminals must be maintained at the same potential
for proper operation.

2R 2R

B3 B
: ouT
:v -0 AGNO

i

I DAC DATA LATCHES AND DRIVERS ]

]
o tog —————— Voo
CHIP SELECT
—0D

-\ tas -~ Voo
DAC A/DAC B r
— 0

j——tps —»| lpH
Voo
>< V™4 gara 1 sTABLE
Vi 0

For the MX7528, all input signal rise and fall times

are measured from 10% to 0% of V. Vpp = +5V, 1,

~t,=20ns; Vpp = +15V, t, = t; = 40ns.

Note 2: For the MX7628, all input signal rise and fall times
are measured from 10% to 90% of +5V. t, = t, = 20ns;
Vpp = +10.8V to +15.75V.

Note 3: Timing measurement reference level is (V,, + V, )/2.

DATA IN {DBO-DBT)

Note 1:

Figure 1. Simplified DAC Schematic

Equivalent-Circuit Analysis

The DAC equivalent-circuit, typical of both DACs, is
shown in figure 2. Each DAC shares the analog ground
pin 1. When all the digital inputs are high, 255/256 of
the reference current flows to OUT A. A small junction
leakage current (I gakage), Which doubles every 10°C,
also flows to the output. The R-2R ladder termination
resistor generates a constant 1/256 current which
represents 1 LSB of the reference current, Igge. Coyr
is the parallel combination of the capacitance assoc-
iated with the individual NMOS current steering
switches. The value of output capacitance is input
code dependent and lies in the range 20pF to 30pF.
The equivalent output resistance, R, also varies with
input code in the range 0.8R to 38, where R is the
nominal ladder resistance.

Figure 2. DAC Equivalent Circuit. All Digital inputs High

MAXIW
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CMOS Dual 8-Bit Buffered Multiplying DACs

Circuit Information—Digital Section

The MX7528's digital inputs are TTL compatible when
operated with a Vpp of +5V (V) = 2.4V, V|| = 0.8V).
Internal level shifters convert from TTL to CMOS
logic levels. When V) is in the region of 1.0 to 3.5 volts,
the input buffers operate in their linear region and the
quiescent current increases as indicated by the graph
in figure 3. Therefore to minimize supply current it is
recommended that the digital inputs be as close to
the supply rails as possible (Vpp and DGND).

The MX7528 may be operated with any supply voltage
in the range 5V < Vpp < 15V. With Vpp = +15V, the
input logic levels are %)MOS compatible only, i.e. 1.5V
and 13.5V.

The MX7628's digital inputs are TTL and CMOS
compatible with any supply voltage in the range of
+12V to +15V.

Voo

F MX7528

Ty = 25°C 4
ALL DIGITAL INPUTS |
TIED TOGETHER

MX7528
Vgp - +15V
v5¢

ASL+ = 00 o Iyw] 00)

a4
— N WoH N~

S R W Sy St c— —
56789 10N1n121314
Vin — VOLTS

Figure 3. Typical Plots of Supply Current. I, vs. Logic
Input Voitage V. for Vp, - +5V and +15V

ViNA
=10V
R1
4
V[)[|C>i [
pATA 0BO 14
INPUTS e > BIGEEETR M LATCH ) DAC A
i os7 7
DAC A/ ¢ I maxian
DAC_B o— MX7528
e ol CONTROL
CSoH— MX7628
WRolB | LOBIC I
N\
LATCH DAC B
5 VourB
L !
= 18 =
OGND AGND
R3
Note 1: R1, R2 and R3, R4 used only if gain adjustment g [ RECOMMENDED TRIM RESISTOR VALUES vs GRADE |
is required. See table for recommended values (+10V) TRIM RESISTOR S /BT Leo !
Make gain adjustment with digital input of 255 R1 A3 T 50002 200?
Note 2: C1, C2 phase compensation (10pF-15pF) is R2, R4 3300 1500 820
required when using high speed amplifiers to
prevent ringing or oscillation

Figure 4. Dual DAC Unipolar Binary Operation (2 Quadrant Muitiplication)

AKX/
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CMOS Dual 8-Bit Buffered Multiplying DACs

Applications Information

To ensure system performance consistent with the
MX7528/MX7628 specifications, careful attention must
be given to the following points:

1. General Ground Management:

AC or transient voltages between the MX7528/
MX7628 AGND and DGND can cause noise injec-
tion into the analog output. Therefore, whenever
possible, the analog and digital ground pins should
be tied together at the MX7528/MX7628.

2. Output Amplifier Offset:

CMOS DACs exhibit a code-dependent output re-
sistance which in turn causes a code-dependent
amplifier noise gain. The result is a code-dependent
differential nonlinearity term at the amplifier output
which depends on the amplifier's offset voltage,
Vg The offset dependent nonlinearity term adds
to the R/2R differential nonlinearity. To maintain
monotonic operation, it is recommended that
amplifier offset voltage should be no more than
1/10 LSB over the operating temperature range.

3. High Frequency Considerations:

The combination of DAC output capacitance and
the amplifier's feedback resistance adds a pole to
the open-loop response which can cause ringing
or oscillation in severe cases. Stability can be
restored by adding a phase compensation capa-
citor in parallel with the feedback resistor.

4. Dynamic Performance:

The dynamic performance of the two DACs in the
MX7528/MX7628 depends on the gain and phase

Vpg = +15V
17 3
EEIDN;
DAC A
41080 VoutA = +5V TO +BV
DATA
INPUTS
087
[E AtAX N f
‘ wh_ Ll mMx7528
[ 16
| GAC A/0AC 8 - MXx7628 19
| 2 OLTS . mB
g oL 277 UgurB - +5V TO +BV
| 10k

2 1

' 5
Mmaxim

gﬂz
ik i MX584J

J J r
e GND

8 Voo

Figure 5. MX7528/MX7628 Single Supply Operation
10

characteristics of the output amplifiers, together
with the stray capacitance contributed by the PC
layout, and the power supply decoupling compo-
nents. A 0.1uF decoupling capacitor is recom-
mended between Vpp and DGND.

5. Circuit Layout Suggestions:

Analog and digital ground traces should be routed
between the package pins to reduce coupling
between the digital inputs and the analog output.
Analog ground traces should also be placed bet-
ween pins 17-18, 18-19, 3-4, and 4-5 to minimize
reference feedthrough to the output in multiplying
applications.

Single Supply Operation

The MX7528/MX7628 R-2R ladder termination resistors
are internally connected to AGND. This arrangement
is particularly convenient for single supply operation
because AGND may be biased at any voltage between
Vpp and DGND. Figure 5 shows a circuit which
provides dual +5V to +8V analog outputs by biasing
AGND 5V above DGND. The two DAC reference
inputs are tied together and a reference input voltage
is obtained without a buffer amplifier by making use
of the stable matched impedances of the DAC A and
DAC B reference inputs. Current flows through the
two DAC A and DAC B reference inputs. Current
flows through the two DAC R-2R ladders into R1, and
R1 is adjusted until VggeA and VgeeB inputs are at
+2V. DAC codes from 00000000 to 11111111 adjust
the analog output voltages from +5V to +8V in 11.7mV
steps.

VREFIN) o four —]
0TO 7Y

4
VRerA
+15vo—vp wean Horale :
Hoen AGND| 1
— MAX N -
MX7528 -
MX7628

i L

Figure 6. MX7528/MX7628 in Single Supply, Voitage
Switching Mode

Figure 6 shows one DAC of the MX7528/MX7628
connected in the voltage switching mode which uses
a positive reference voltage. This configuration is
useful in that V1 is the same polarity as V| allowing
single supply operation. However, to maintain linearity,
Vin must be fimited to approximately +7V (Vpp -
+15V), and the output must be buffered or loaded
with a high impedance. In the voltage switching mode,
the output resistance is independent of the digital
input code and is typically 10kQ2.
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CMOS Dual 8-Bit Buffered Multiplying DACs

__ Ordering Information (continued)

Chip Topography

8C9.LXN/8CSLXN

0.082'
PART TEMP. RANGE  PACKAGE*  ERROR (2.08 mm]

MX7528KEPP  -40°C to +85°C__ Plaslic DIP  +1/2[SB Regh  OUT A AGND DUT B  RygBVacrB

| MX7528LEPP  -40°C 10 +85°C _ Plastic DIP  +112LSB
MX7528KEWP  -40°C 10 +85°C _ Wide SO +1/2 LSB S
MX7828LEWP  -40°C to +85°C__ Wide SO +1/21SB )

| Mx75285D 55°C to +125°C__ Cerarmic =11sB VerA-] Voo
MX7528TD 55°C to +125°C__ Ceramic 1/ LSB
MX7528UD  -55°C fo +125°C  Ceramic <172 LSB 0GND-]
MX752850Q 55°C 1o +125°C__ CERDIP** +1LSB 0075"

| Mx7528TQ -55°C to +125°C  CERDIP**  +1/51SB gy mmi
MX7628UQ -55°C 1o +125°C _ CERDIP™ +1/2LSB GAC A/DAC B I WR
MX7626KN 0°Cto +70°C__ Plastic DIP =12 LSB LT3
MX7628KCWP 0°C to +70°C Wide SO +1/, LSB DB7 (MS81- 080
MX7628KC/ID  0°Cto +70°C _ Dice <12LSB I I l | l 1Sy
MX7628BQ -25°C 10 +85°C  CERDIP +1/2 LSB ] LR
MX7628TQ -65°C 10 +125°C _ CERDIP =12 LSB Co ‘ |

I
" Al devices - 20 lead packages pBS5 DB4 083 DB? Dl‘sl

“ Maxim reserves the right to ship Ceramic packages in lieu of
CERDIP packages

Package Information

e bin | INCHES MILLIMETERS
' MIN | MAX | MIN | MAX
| D | -t ] —— A - 0.200 - 5.08
I Ly | A1 | 0.015 - 0.38 -
* \ A3 ‘ A2 [ 0125 | 0.175 | 348 | 4.45
A A2 i A3 | 0.055 | 0080 | 140 | 203_|
* \B ; ‘.X .‘ B | 0016 | 0022 | 041 | 056
— | : y Bl | 0.045 | 0065 | 1.14 | 165
A ! i ) C | 0.008 | 0.012 | 020 | 0.30
L aq B Vo " D1 ] 0005 | 0080 | 0.13 | 2.03
\ i 0715 N E | 0300 | 0325 | 7.62 | 826
‘ ‘ c —»l E1 0240 | 0310 | 610 | 7.87
L ! |—-— B1 eA e 0.100 - 2.54 -
B —t| - eA | 0.300 - 7.62 -
-——eB——— eB - 0.400 - ] 10.18
>‘ = D1 L [ 0115 | o150 T.gz | 381
T e A e Bl e B el . INCHES  |MILLIMETERS
‘ Plastic DIP  |PKG.| DIM |PINS i ey wiNe | MAX
. PLASTIC P | D | 8 [0348 0390 884 | 9.91
[/ \ DUAL-IN-LINE | P | D [ 14 [0735 [0765 [1867 | 19.43
; P | D . 16 |0.745 | 0.765 | 18.92 | 19.43
! j PACKAGE P | D | 18 [0885 10915 2248 | 23.04
e e Al === (0.300 in.) P | D |20 [1.015 | 1.045 |25.78 | 26.54
N | D | 24 | 1.14 |1.265 |28.96 | 32.13
21-0043A
AKX N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



CMOS Dual 8-Bit Buffered Multiplying DACs

1+ Package Information (continued)
8 om INCHES | MILLIMETERS
MIN | MAX | MIN [ MAX
N A [ 0093 | 0104 | 235 | 2865
k At | 0604 | 0012 | 010 | 030 |
) 0°-8° | B | 0014 | 0019 | 035 | 0.49
E j% C [ 0009 | 0013 | 023 | o032
=~ == — | E | 0201 | 0299 | 740 | 7.60 |
o) * ‘ e 0.050 | 1.27
N c L a H | 0.394 | 0.419 | 10.00 | 10.65
1 L | o016 [ 0050 | 040 [ 127
N
E INCHES  |MILLIMETERS
. DIMIPINS N [ MAX | MIN ] MAX
Wide SO D | 16 | 0.398 | 0.413 | 10.10 | 10.50
SMALL-OUTLINE D | 18 | 0.447 | 0.463 | 11.35 | 11.75
PACKAGE D | 20 | 0.496 | 0512 | 12.60 | 13.00
. D | 24 | 0598|0614 | 15.20 | 15.60
(0.300 in.) D | 28 [ 0697|0713 [17.70 | 18.10 |
21-0042A
oM INCHES MILLIMETERS
MIN | MAX [ MIN | MAX
e E1— A ~ | 0200 - 5.08
) B | 0.014 | 0023 | 036 | 058
A l<—‘ D ‘~—>‘ r, E _"‘ BT | 0.038 | 0.065 | 097 | 165
C [ 0008 | 0.015 | 020 | 0.38
i ‘ | E | 0220 | 0.310 | 559 | 7.87
Y A\ _ j [T E1 | 0290 | 0320 | 7.37 | 813
e e w— A i . e 0.100 2.54
: *Q PSSP L | 0125 | 0200 | 3.18 | 508
S| i L1 | 0.150 = 381 | -
L C - | Q | 0015 | 0070 | 038 | 1.78
e - B1 S - 0.098 - | 249
st | 0.005 - 013 | —
l<— s o pins|—INCHES | MILLIMETERS
CERDIP MIN [ MAX | MIN | MAX
D [ 8] - Vo4os| - [1029]
CERAMIC DUAL-IN-LINE D |14 ] - |o785] - |19.94
PACKAGE D | 16 - |os4a0| - [2134
; D |18 | - |oseo| - |2438
(0.300 in.) D {20 - [1060] — 12692
D [24a [ - [1280] - [3251
21-0045A

i cannet assume responsibility for use of any circuitry other than circuilry entirely embodicd in a Maxim product No circuit patent licenses arc
odf. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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