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PART TEMP. RANGE PIN-PACKAGE |

MAX528CPP 0°C to +70°C 20 Plastic DIP
MAX528CWG 0°C to +70°C 24 Wide SO
MAX528CAG 0°C to +70°C 24 S50P
MAX528C/D 0°C 1o +70°C Dice*
MAX528EPP -40°C to +85°C ' 20 Plastic DIP
MAX528EWG -40°C to +85°C 24 Wide SO
MAX528EAG -40°C to +85°C 24 SSOP
MAX528MJP -55°C to +125°C 20 CERDiP™

Ordering Information continued on last page.

* Contact factory for dice specifications.
** Contact factory for availability and processing tc MIL-STD-883.
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ABSOLUTE MAXIMUM RATINGS - MAX528

VoD to GND -0.3Vto +17V
VoD to Vss..... -0.3Vto +22V
Vss to GND -17V to +0.3V
REFH1 - REFL1, REFH2 - REFL2

REFH1 - Vg5, REFHZ2 - VS8 ooiiiiiii e
REFHY, REFH2 ... (REFL_- 0.3V} to (VoD + 0.3V)
REFL1, REFL2. ..o (Vss - 0.3V) to (REFH_ + 0.3V)
OUT(1-8) e (Vss - 0.3V) to (Vop + 0.3V)
OUT{1-B) 0 WSS ..ttt +17V

QUT(1-8) Current........ccoco e
DIN, CLK, TS, DOUT oo -0.3Vto (VpD + 0.3V}
SHDN o e (Vss - 0.3V) to (Vpp + 0.3V)

DOUT CUIMeNT.......ooiiiiiiiii e e +20mA
Continuous Power Dissipation (Ta = +70°C)

Plastic D!P (derate 11, 11mW/°C above +70°C) ............ 889mwW
Wide SO (derate 11.76mW/°C above +70°C)
SSOP (derate 8.00mW/°C above +70°C) ............
CERDIP (derate 11.11mW/°C above +70°C)
Operating Temperature Ranges

MAXS28C _ e

MAX528E_ _ ... ....-40°C to +85°C

MAX528MJP .-55°C to +125°C
Storage Temperature Range ........ccvvevvennineee -65°C to +160°C
Lead Temperature (soldering, 10sec) ....c..ocoooveereenen . +300°C

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

ELECTRICAL CHARACTERISTICS - MAX528

(Unbuffered Mode: VDo = +12V, Vs = 0V, Full-Buffered Mode: Vpp = +12V, Vsg = -5V; GND = OV, REFH = +5V, REFL = QV,

Ta = TMIN to Tmax, unless otherwise noted.)

UNBUFFERED MODE FULL-BUFFERED MODE
PARAMETER SYMBOL CONDITIONS {Note 1) (Note 2) UNITS
MIN TYP MAX MIN TYP MAX
STATIC PERFORMANCE
Resolution 8 8 Bits
Relative Accuracy RLE 03 %10 $03  +1.0 | LSB
(Note 3)
Differential ;
Nonlinearity (Note 4) DNL Guaranteed monotenic +0.3 +1.0 +0.3 +1.0 FSB
Full-Scale Error FSE RLOAD = open t1/2 LSB
_ 0.2 %
Gain Error (Note 5) RLOAD = open
Rioas = 5kQ 0.0 -1.3 -2.5 %
Zero-Code Error 5 +60 my
Zero-Code Tempco 15 +100 uvrc
DAC Output
Resistance Rourt 8.5k 13k 20k 55 100 Q
DAC Qutput o
Resistance Maich ARout/Rout 0.5 50 %
Voo Supply Rejection = _
Ratio (Note 6) PSRR--VDD | DAC code = 55 (hex) 0.1 1.0 03 20 mv/iy
Vss Supply Rejection B _
Ratio (Notes 4.6) PSRR--Vgg DAC code = 55 (hex) 0.1 1.0 08 50 mvNv
REFERENCE INPUT
Voltage Range REFH REFH - REFL = 11V REFL Vpp-3 | REFL voo3 |,
(Note 7) REFL max Vss REFH |Vss+1.5 REFH
, REFH1/REFL1,
it Resistance or DACcode =55(hex) | 20 3.4 20 34 kQ
REFH2/REFL2
i 40 40
input Capacitance CREFH DAC loaded with Os pF
DAC loaded with 1s 250 125
REFH=10kHz, 0-10Vp-p
AC Feedthrough sinewave, all DACs a? -70 -70 ds
code 00 (hex) |

AKX/
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ELECTRICAL CHARACTERISTICS - MAX528 (continued)

(Unbuffered Mode: Vpp = +12V, Vss = OV; Full-Buffered Mode: VDD = + 12V, Vss = -5V, GND = OV, REFH = +5V, REFL = OV,
Ta = TMIN 1o TMAX, unless otherwise noted. )

UNBUFFERED MODE | FULL-BUFFERED MODE
PARAMETER SYMBOL CONDITIONS (Note 1) (Note 2) UNITS

MIN TYP MAX MIN TYP MAX

POWER REQUIREMENTS

Positive Supply Range VDD 108 16.5 10.8 16.5 v
Negative Supply } _ )

Range Vss 0 5.5 15 55 v
Positive Supply DIN =CLK =0V,

Curent DD CS = SHDN = 5V 03 1o 55 90 § mA
Negative Supply DIN =CLK =0V,

Current 'ss CS = SHDN = 5V 01 05 55 9.0 mA
ipp at Shutdown oD SHDN = low 50 50 HA
Iss at Shutdown Iss SHDN = low 50 50 HA

DYNAMIC PERFORMANCE (Note 7)

To +1/2LSB; CLoAD =
Vour Settling Time 2?%% from rising edge 1 3 0.6 2.0 us
ol

Serial input: 1MHz
CLK, DIN alternating
Digital Coupling 1s and Os (0.5MHz), 20 20 mVp-p
CL = 20pF, OV 1o 5V
input levels at CLK, DIN

Full-scale output transi-
tion on all 7 other 40 - 20
channels (CS high) ‘

Crosstalk nv-s
1LSB output transition
on all 7 other channels 2 10
(CS nigh)
DIGITAL AND SWITCHING CHARACTERISTICS - MAX528
(VDD = +12V, Vas = -5V, REFH = +5V, REFL = 0V, Ta = TMIN to TMAX. uniess otherwise noted. )
PARAMETER SYMBOL | CONDITIONS | MIN  TYP MAX | UNITS
DIGITAL INPUTS DIN, CLK, CS,
Input High Voltage VINH DIN, CLK, CS 24 \
Input Low Voltage VINL DIN, CLK, C8 08 v
Input High Voltage VINH SHDN 3.0 v
input Low Voltage VinL SHDN 05 vV
Input Hysteresis DIN, CLK. CS 0.1 v
input Leakage Current Vin = 0V or VpD 11 pA
Input Capacitance (Note 7) 10 pF
DIGITAL OQUTPUT, DOUT, open drain output, 1kQ pull-up resistor to +5V
Qutput Low Voitage VoL ISINK = 5mA 0.4 \
Output High Leakage ILKG Vout = OV to Voo 110 A
Output High Capacitance (Note 7) Court 15 pF

AKX
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DIGITAL AND SWITCHING CHARACTERISTICS - MAX528 (continued)
(VOD = +12V, Vgg = -5V, REFH = +5V, REFL = OV, Ta = TMiN to TMAX, uniess otherwise noted.)

PARAMETER [ SYMBOL I CONDITIONS l MIN TYP MAX —[ UNITS
SWITCHING CHARACTERISTICS
CLK Pulse Width High ICH 80 ns
CLK Pulse Width Low tcL 80 ns
DIN to CLK High Setup DS 40 ns
DIN to CLK High Hold tDH 15 ns
CS Low to CLK High Setup tC3S0 50 ns
€S High to CLK High Setup tcsst 50 ns
| Delay, CLK Low to Low c8 tCsHO Q ns
Delay, CLK High to High CS tCSH1 50 ns
CS Puise Width icsw 130 ns
&Lé(teHg?h to DOUT Data valid o CLOAD = 20pF. Rpullup = 1kQ to 5V (N(jte 7 130 ns
CS Low to DOUT Enable (Note 10) tov CLoaD = 20pF. Rpullup = 1kQ to 5V 90 ns
Cote gpyo BOUT Diseble trR CLOAD = 20pF, Rpullup = 1kQ to 5V 9 | ns

Note 1: Unbuffered mode - buffers disabled. No output load.

Note 2: Full-buffered mode - buffers enabled; bipolar output mode; RLoaAD = 5kQ.

Note 3: Relative accuracy in unbuffered mode guaranteed by relative accuracy test in full-buffered mode.

Note 4: Specification in Unbuffered Mode column guaranteed by design only. Not subject to test.

Note 5: Gain error with full-buffered mode enabled = no-load gain error - (DAC output resistance/RLoaD). Example: -0.2% typ no-
ioad error - (65§/5kQ) = -1.3% typ error for Sk load.

Note 6: PSRR tested over supply range specified under power requirements; PSRR = (VouT1 - VouT2)/(VSUPPLY 1 - VSUPPLY2).

Note 7: Guaranteed by design, not subject to test.

Note B: Input resistance tested only under Unbuffered Mode conditions in Note1 above.

Note 9. VoH = 2.4V, VoL = 0.8V,

Note 10: tpv and tTR are defined as the time required for DOUT to change 0.5V.
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ABSOLUTE MAXIMUM RATINGS - MAX529

VOD O GND oo e -0.3Vie +7V
VpotoVss ... -0.3Vio +12V
VSS IO GND..ooie e -7V to +0.3V
REFH1 - REFL1, REFH2 - REFL2 -0.3Vito +12V
REFH1 - Vss, REFH2 - V88 .o +12V

REFH1, REFM2 ...............
REFL1, REFLZ.................

OUT(1-8) oo
QUT(1-8)to Vss ...

OUT(1-8) Current............
DIN, CLK, TS, DOUT......

(REFL_

- 0.3V) to (Vpp + 0.3V)
{Vss - 0.3V) to (REFH_ + 0.3V)
(Vss - 0.3V) to (Vpp + 0.3V)

.-0.3Vto {Vpp + 0.3V)
(Vss - 0.3V) to (Vpp + 0.3V)

DOUT CUITBNL ..ot eeer e +20mA
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 11.11mW/°C above +70°C) ............ B8IMW
Wide SO (derate 11.76mW/°C abave +70°C)................ 941mwW
SSOP (derate 8.00mwW/°C above +70°C) ......c.ccoeveren.n. 640mwW
CERDIP (derate 11.11mW/°C above +70°C)................. 889mw
Operating Temperature Ranges
MAXE29C s 0°C to +70°C
MAXS29E_ _ .o SR -40°C to +85°C
MAXB29MUP ..o -55°C to +125°C
Storage Temperature Range .......................... -65°C to +160°C
Lead Temperature (soldering, 1056C) ....occcvvvvevvvcnrnee +300°C

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

ELECTRICAL CHARACTERISTICS - MAX529

(Unbuffered Mode: Vpp = +5V, V55 = GND = OV, REFH = +2.5V, REFL = OV; Full-Buffered Mode: Vpp = +5V, V55 = -6V, GND = 0V,
REFH = +2.5V, REFL = -2.5V, Ta = TMIN to TmAX, unless otherwise noted.)

UNBUFFERED MODE FULL-BUFFERED MODE
PARAMETER SYMBOL CONDITIONS {Note 1) (Note 2) UNITS
MIN TYP MAX MIN TYP MAX
STATIC PERFORMANCE
Resolution 8 8 Bits
Relative Accuracy
(Note 3) RLE 03 10 03 #10 | LSB
Differential .
Nonlinearity (Note 4) DNL Guaranteed monotonic +0.3 1.0 0.3 +1.0 LS8
Full-Scale Error FSE RLOAD = open +1/2 LSB
= -0.2 %

Gain Error (Note 5) RLoap = open

RLoAD = 5kQ 0.0 -1.3 -25 %
Unipolar Offset Error DAC code = 00 (hex) 15 mv
Bipolar Offset Error DAC code = 80 (hex) 60 my
Offset Error Tempco 15 +100 uv/'c
DAC Output Resistance Rout 8.5k 13k 20k 55 100 Q
DAC Qutput o
Resistance Match ARout/Rout 05 50 "
Voo Supply Rejection B _
Ratio (Note 6) PSRR-Vpp | DAC code = 55 (hex) 1.5 5 3 10 mvNv
Vss Supply Rejection x _
Ratio (Notes 4.6) PSRR--Vss | DAC code = 55 (hex) 03 2 1 5 mvA
REFERENCE INPUT

REFH REFL Vop-22%| REFL Vop-225
Voltage Range v
(Note 7) REFL Vss REFH | Ves*15 REFH
Resi REFH1/REFLI,
Input Resistance o DAC code = 55 (hex) | 20 34 20 34 ka2
(Note 8) REFH2/REFL2
. | ith 40 40

input Capacitance CrEFH DAC loaded with 0s pF

DAC loaded with 1s 250 125

WALV
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ELECTRICAL CHARACTERISTICS - MAX529 (continued)

{Unbuffered Mode: VDD = +5V, Vss = GND = ON, REFH = +2.5V, REFL = OV; Full-Buffered Mode: VoD = +5V, Vss = -5V, GND =0V,
REFH = +2.5V, AEFL = -2.5V, TA = TMIN to TMAX, unless otherwise noted.)

UNBUFFERED MODE FULL-BUFFERED MODE
PARAMETER SYMBOL CONDITIONS (Note 1) (Note 2) UNITS
MIN TYP MAX MIN TYP MAX
REFH=10kHz, 0-2.5Vpp
AC Feedthrough sinewave, all DACs a -70 -70 dB
code 00 (hex)
POWER REQUIREMENTS
Positive Supply Range Voo 4.75 5.25 475 5.25 v
Negative Supply B B }
Range Vss 0 55 4.5 55 \
Positive Supply DIN =CLK =0V,
Current oo CS = SHDN = 5V 03 1.0 55 9.0 mA
Negative Supply DIN = CLK =0V,
Current 'ss 5 = SHDN = 5V 0.1 0.5 8.5 80 | mA
IpD at Shutdown Ibp SHDN = low 50 50 A
Isg at Shutdown Iss SHDN = low 50 50 nA
DYNAMIC PERFORMANCE (Note 7)
) ) To+1/2L.58; CLoap = 200F,
Vour Settiing Time from rising edge of CS ! 3 06 20 Hs
Serial input: 1MHZz
CLK, DIN alternating
Digital Coupling 1s and 0s (0.5MHz), 20 20 mvp-p
CuL = 20pF, OV to 5V
input levels at CLK, DIN
Full-scale output transi-
tion on all 7 other 40 20
Crosstalk channels (G5 high) nv-s
1LSB output transition
on all 7 other channels 2 10
(CS high)
DIGITAL AND SWITCHING CHARACTERISTICS - MAX529
(VoD = +5V, Vg5 = -5V, REFH = +2.5V, REFL = -2.5V, Ta = TMIN to TmAX, uniess otherwise noted.)
PARAMETER | sYmBOL | CONDITIONS | MmN TYP  MAX [uNITS
DIGITAL INPUTS DiN, CLK, 5, SHDN
input High Voltage VINH DIN, CLK, CS 2.4 %
Input Low Voltage VINL DIN, CLK, CS 0.8 %
Input High Voltage VINH SHDN 3.0 ' Y
input Low Voltage ViNL SHDN 0.5 v
Input Hysteresis DIN, CLK, CS 0.1 v
Input Leakage Current Vin=0VorVpp +1 pA
Input Capacitance (Note 7) 10 pF
DIGITAL OUTPUT, DOUT, open drain output, 1.3k pull-up resistor to +5V
Output Low Voltage VoL IsINK = 3.5mA 0.4 v
Output High Leakage IKG Vout = 0V to VoD +10 RA
Output High Capacitance (Note 7) Cout 15 pF
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DIGITAL AND SWITCHING CHARACTERISTICS - MAX529 (continued)

(VoD = +5V, Vss = -8V, REFH = +2.5V, REFL = -2.5V, Ta = TmIN to TMAX. unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | MIN __ TYP  MAX | UNITS

SWITCHING CHARACTERISTICS .

CLK Puise Width High tCH 125 ns
CLK Puise Width Low tcL 125 ns
DIN to CLK High Setup DS : 50 ns
DIN to CLK High Hold tDH 20 ns
CS Low to CLK High Setup csso 50 ns
CS High to CLK High Setup 1CSS1 50 ns
Delay, CLK Low to Low CS tCsHO 0 ns
Delay, CLK High to High CS toSH1 50 ns
CS Pulse Width tosw 300 ns
Ry g to DOUT Data Valid too CLoAD = 20pF Rpulup = Tk oV | o J0 200 | ns
CS Low to DOUT Enable (Note 10) DV CLoaD = 20pF, Rpullup = 1kQ to 5V 120 ns
Fopgg o DOUT Disavle TR CLOAD = 20pF Rpullup = 1k to 5V 120 | ns

Note 1: Unbuffered mode - butfers disabled. No output load.

Note 2: Full-buftered mode - buffers enabled; bipolar output mode; RLOAD = 5k&2.

Note 3: Relative accuracy in unbuffered mode guaranteed by relative accuracy test in full-buffered mode.

Note 4: Specification in Unbuffered Mode column guaranteed by design only, Not subject to test.

Note 5: Gain error with full-buffered mode enabled = no-load gain error - (DAC output resistance/RLoAD). Example: -0.2% typ no-
load error - (55€/5kQ2) = -1.3% typ error for 5kQ2 load.

Note 6: PSRR tested over supply range specified under power reguirements; PSRR = (VouT1 - VouT2)/{VsSupPLY1 - VSUPPLY2).

Note 7: Guaranteed by design, not subject to test.

Note 8: Input resistance tested oniy under Unbuffered Mode conditions in Note1 above.

Note 9: Vo = 2.4V, VoL = 0.8V.

Note 10: tpv and tTr are defined as the time required for DOUT to change 0.5V

iy Ty =SS
MAX528
MAX528
HALF-BUFFERED GAIN AND LINEARITY MAX528
ERROR vs. Vin (OUTPUT VOLTAGE OF FULL-BUFFERED STEP RESPONSE
R-2R LADDER) FOR VARIOUS CODES, NO LOAD
Vpp = +12V
200 S0m¥ Vs = 0V REFL_=QV
REFH_
100 INPUT
g AL - 30k = DAC CODES
z 0 L = 202 e~ FFH
s &
s < DAC ! 80H
10 AL-s ouTRUT fS——\ 2
- i
av 9
Vin TIME (200ns/div)

PV > 4P
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REBERNE (1)

MAX528
FULL-BUFFERED STEP RESPONSE

REFL_ - OV
LOATT Ry = 5ke
REFH_ (L = 200pF
o INeUT
3
DAC ouT
QUTPLT
TIME (200ns/div)
MAX528
FULL-BUFFERED SETTLING TIME
CODE CHANGE (00-FF-00)
W5V LOAD: RL = 5kg2
s Ci = 2000F
@ 5V
=
DAG
CUTPUT
t
LOAD FF {(HEX) LOAD 00 (HEX)
TIME (200ms/div)
MAX528
FULL-BUFFERED OFF-CHANNEL GLITCH
CODE CHANGE (00-FF-00), NO LOAD
10V/div oLk
HOVidiv =
2 s oUTe-4.6.7
2
50mv
o QUT5AT
CODE 00 (HEX)

TIME (1ps/div)

MAX528
FULL-BUFFERED SETTLING TIME
CODE CHANGE (00-FF-00), NO LOAD

+5V
s ov
2
§ +5V
DAC
QUTPUT
ov
t t
LOAD FF (HEX) LOAD 00 {HEX)
TIME (200ns/div)
MAXS528
UNBUFFERED OFF-CHANNEL GLITCH
CODE CHANGE (00-FF-00), NO LOAD
10V/div CLK
10v/div cs
= 5 QUT1-5.7 8
= i - 8
g S OUT0-4.6.7
50mY
hiY QUTS AT
CODE DO (HEX)
TIME (1us/div)
MAX528
UNBUFFERED OFF-CHANNEL GLITCH
CODE CHANGE (7F-80-7F), NO LOAD
Vi CLK
10V/d cs
“ Svidiv ouTo-4.6.7
S somy
ov QUTS AT
£OOE 00 (HEX)

TIME {1yts/div)
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MAX528 MAX528
FULL-BUFFERED OFF-CHANNEL GLITCH UNBUFFERED OUTPUT
CODE CHANGE (7F-80-7F), NO LOAD GLITCH FILTERING
CLK 10/
10v/div N
10V/div €8
2] SVidiv 0uTO-4.8, 7 &0
= =]
= -
S0my 50mVidiv
ov QUTS AT
CODE 00 (HEX)
TIME (1ps/div) TIME (2us/div)
MAX529 MAX529
HALF-BUFFERED GAIN AND LINEARITY MAX529
ERROR vs. Vin (OUTPUT VOLTAGE OF FULL-BUFFERED STEP RESPONSE
R-2R LADDER) FOR VARIOUS CODES, NO LOAD
' _ VoD = +5Y
200 VYgs =0V I
REFL - OV
REFH_
100 RL = 50k INPUT
5 Rl = 20k -
E 0 R =Sk g DAC CODES
< & FFH
= -100 Q DAG 804
quTPUT 40H
20H
-200
ov 25V
VIN TIME (200ns/div)
MAX529
MAX529 FULL-BUFFERED SETTLING TIME
FULL-BUFFERED STEP RESPONSE CODE CHANGE {00-FF-00), NO LOAD
REFL = OV
LOAD. RL = 5kQ W5V
REFH_ Ci = 2000F _
AUt Sov
: o
2 a3 5V
= / DAC
DAC T
oUTPUT o oureut
v
; t
TIME (200ns/div) LOAD FF (HEX) LOAD 00 {HEX)

TIME (200ns/div)

a4V 4V 4
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REEERE (FE)

MAX529
FULL-BUFFERED SETTLING TIME
CODE CHANGE (00-FF-00)

MAX529
UNBUFFERED OFF-CHANNEL GLITCH
CODE CHANGE (00-FF-00), NO LOAD

[y W

O'SV i
S LOAD RL:Sk(l 10V/d|v Lt ] 12322323 RYE S L] BRARFAANTINAR
CSOV CL = 200pF 10V/div »u-.u..s».:»;:.»g—»“...u.u. GLK
s
z BV = Svidi QUT1-5.7 8
S DA s somy 1 ouT0-4.6.7
ouTPUT § ,
W QUTS AT
CODE 00 (HEX)
! ! TIME (1ps/div)
LOAD FF {HEX) LOAD 00 (HEX}
TIME (200ns/div)
MAX529 MAX529
FULL-BUFFERED OFF-CHANNEL GLITCH UNBUFFERED OFF-CHANNEL GLITCH
CODE CHANGE (00-FF-00), NO LOAD CODE CHANGE (00-FF-00), NO LOAD
o o i [
10V/civ S N SO ' 10v/d
10V/civ A CLK Vi bLK
i Cs e
o . i @2
S vy | 0uT0-4.6,7 =
= 50mV | > SV/div QuUTO-4,8.7
OUT S AT QUTS AT
" CODE 00 (HEX) S0my CODE 00 (HEX)
ov
TIME ¢ Tusfdiv) TIME (1ps7div)
UNBUFFERED QUTPUT
GLITCH FILTERING
3
10V/div
[%2]
= N0 LOAD
= ’
S0mVidiv S
200pF
TIME (2us/iv)
2V K1 2V

10
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SSOP | DIP | SOP B " e

5.7 1 _ | 1121 Ne | migh. CNoORFERBERENTLECA.

18. 20 13.24
1 ] 2 | REFL1 | UTZPLYRZ 1 ANO—, REFH1 &DBEL, VSSED BT &,
2 2 3 | REFH1 | UZ7L YA ) A \A. REFLT £HEEL, VOD& D BEVNT &.
3 3| 4 | OUTO | BHBEO. F¥=RILODT s Y¥ )LD~ KEREFHT — REFL1)DME. REFL] ZE%,
4 4 5 | OUTT | HHEE 1. Fv=IL10OF 4 IFILI— KEREFHT — REFL)DR. REFL 2E%,
6 5 6 | OUT2 | HHEE2, FrvRIL2OF 4« IFILI~ KEREFHT — REFL1)OMK. REFLY £E%,
8 6 7 | OUT3 | #HEBES. Fr=RILBDT « YFILI— KEREFHT — REFL1)DHE. REFL1 ZE%,
9 7 8 Voo | EOPFOIRUT 1 ISILER.

10 | 8 g DIN | 4 Y%LAS. CMOS, TTLIVAF IOV UPILTIOTISI VIR,

N g | 10 | CLK | 20v2AA. CMOS. TTLIVFIILOIOY Y AT,

12 | ol 11 | pout | THYSVEN. F—TY FUAUNF v RIVFETHAGHETILT v AT, DIND'SY T b

INRI6E Y RV UTLT—5d.
13 | 11| 14 | GND | F4U#ILISY K, OVICERFFOJESE IS RTE<HEDREFLERZEESTD).
__ | CHIP SELECTES. YUPLCTIOISLTRRHICOV Y I0—ICBE. T—IES vFTRIC
14 | 12| 15 CS | @OYwoNAICL. RSBV I ML YRS ESY~VF TLET. CODULHFD I v ITT—o LY
2FAICFTLVNT—IDERTN, DACHANELLET,

15 | 13 | 16 | SHDN | SHUTDOWN{ES. /—SIBMETIZFOV 2/ SIS, Yoy MIOVE—RTR. 57 RICEk.
16 | 14| 17 Vss | BOFFOIER. B—ZRHERICIET S RICER. )10 R—3 DACHHDBSIZaERICIES.
17 | 15 ] 18 | OUT4 | HHBE4. FrvRILADT 4 IFILO— KE(REFH2 — REFL2)DRE. REFL2 ZE#%E,

199 | 168 | 19 | OUTS | WHEES. FvRILEDT« YFIL I~ K& (REFH2 — REFL2)DRE. REFLO R

21 [ 17 | 20 | OUTE | HAEBES. FrRILBDF 1 YL — KE(REFH2 — REFL2)DH. REFL2 ZE®

22 | 18| 21 | OUT7 | BABE7., FvRIL7DOF 4 I#ILO— RE(REFH2 — REFL2)DH. REFL2 #Eis

23 | 19 | 22 |REFH2 | UZ7UYR2AH/\A. REFLRKDBEL. Voo kD BENT &,

24 | 20 | 23 | REFL2 | UTFLYR2ANT—, REFH2KDBEL, VeskDBENT &,

VIAXIVI

6CSXVIN/BCSXVIN
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MAX528/MAX529

Iy T7HiE
Fo908 v UFILDAC

0]

MAXS528/MAXSE29(CIEBEDS vF R D/AT/IN—4,
8D I FrFT, 2EADUD 7L AAA. RU
DUPIAEOY v VBRI N TWET, /Ay T7 P
TEFNBAA VFICKDTINAINATE N IT7E—R,
Iy TI7E—=R. N=TRvT7E—-—RD3DODE—
FTEMELET,

8. HAHVMIEROBELNMZE 16 Y FDIUF L
F—HTTOTISLOKETTY,

DAC i EEREH

MAXB528/MAXS28@2DDU T 7 LV AARINS 81E
OBEHDOUTO~QUT7)Z/]DHIENTEF T, U
77 L ABEIFREFH EREFLD 2 DOA NG FZR
TWET, OUTONS0UTIFETOEABF(FREFH
S REFLTEDEBEXIC. FeOUT4Rr50UT7 ZTOH
NBFIFREFHZ & REFL2EOBEICHKTFLET . X
DU T 7 UV AGREFH ANDREFL AL DB LIKITIN
[FEOFEEA, DACOENBERFTOTS AN Y
MDT 4 DUFIVAFI—REUT 7 UV ZAATTBEDRIC
EOFERT,

PIZIFOUTS DHAIBEIF
OUTH =REFH2 — REFL2)(nn/256)+ REFL2

CCTnNn=0UTE®8E w ,IO—RAN(EHE : 0O~
255. 16 ET00~FFD{E).

UTZPUVAANIENCHYLTED, REFHIEVpp®
SVET(MAXE221{Z VoD 2.25V), REFLIFVss&EEE
FEF NI F7E—REN=TINy T 7E—RBY). Fl&
Vss+ 1.5VEI BTNy D7 F— KB THEINIEHO F
Bhe Vssld, (Voo —Ves) P20V TFORHET~15V ~
OVREI(MAXSE28), Ffeid0V~—5VEBMAXS29)DF
BEOABIEICTERXT. 2ETCDOE—RICBWLWTREFHZ
REFLEDH 1TVLUESL ULTIREWIF A

MAX528/MAXS291E5 « V& )LI S5 RimF(GND)
(FBHOFTH. ARF7FOT ISV REF>TLSDIFT
FHOEBA, EEDODACHND L/ TFRY = w MI#ERR
SNTWBDREFHEREFLOEBRETREDFE T,

A AV ke b

HEBHFRETIEHIC. MAXE28/MAXE29(CiZ
SHONImFZO—ICT DT EICEDY v MY BkEE
BEDFET, TOREVecd Ves DEFHEBERG S0 A
LTFCEDETH, UI7 U ABRIENCETETT.
D27 L ABRIG I—RICEEL. £ TODACIC 'O
ZEZADKFE O —IBROMITEDET,

E I Vvy bYOUR LIRIDTF - EERICREE

QRS Yy MOVE-RICTIREETNERRT
BDF. COSZENAICLTBEFRT,

Ky 77 HBDE—R

DACHAFZ I I7E—RK, LIy IT7E— .
N—="TNyI7E—ROI3IDONVIPE—RD3B1D
ICTOTSATEERT I I7IERFTCFPIT 2 T,
. FRBFN=T/I\vIT7E—-FRIF. RVITRTELDIC
4D IHRTERUEIINE LD FRA ([FaY»
WA 571 -] DIREER),

®1. Ny TJ7HHE—RBRI—FK
(7RLAO0hex,D6E=X,D7=1)

Mode OUTO,1 | OUT2,3 | OUT4,5 | OUT5, 6
Unbuffered - B ~ B
(DO, D3=X) D5=0 | D4=0 | D2=0 , D1=0

D = 1 =1 = =
Full-Buffered 5 D4 D2=1 D1 =1
D3 =1 DO =1
D =1 4 =1 = =1
Half-Buffered 5 ! D D2 =1 o1
D3=0 DO =0

PUINRwIPE—R

POy D P E~RTClE. AR20kO R-2R DAC xR ~
D—2(@ 1P, EBOUTICESESNET., KNv D7
QIERE T« T—7ILREEKD . AN I 7P Lk
5F 7y FIS—EHETBOOYERE LE T (Electrical
Characteristics £f&). SIEMA/FOMAQRE)E KRS
TJTNERBENMECNET. PNy I 7E—RIIBIT
HENBERITMAXS28DIEH. ABRETDVssH'S
(Voo — BV)TMAXB29DI5E. Vsg~(Vpp—2.25V)
DEHBHTI

2R

REFH

v

DAC

REFL

 {

1. R-2RR&ESY—DACHER
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WA TR
22518 EvNUFILDAC

Fre. 7Uw 77 E—- FMEEAGE TOMRMICEHEF
LETH., BHBEERICEK>TH A V(TILAT =)
IS—Z&ETEHIEDHOLET, INIZDACHIEN
(8.5kQ~20k NP A— RICK>TRIELEWWEHU T
PUTAICBEREBLULEEN. PHHESNSYSAVIS5—-0O
RESIF, HAOICHBIT S DCEEHERICHTDHDACKHD
AVE=F VA1 3KAQ typ)DLEEHEDET,

PRy TPEHED®D 1 DOFIRIF, AT« ILFIC
NBEOQIVT UUDRRBERE I TERSAREIETTY,
MEEEEF] O Ny I 7E—RERITUYI T4
SUVIHEDD. 1 DOF v RIVERMDETF v RV
BEE LI (T LR — LS EONDE) DT 1 —J)b
RAN—DEEFDIDET, CSDILADTvI L
(B LONU—R)T. IxLF—lE BIEUVEVWTFvRIL
WERBEDOMU—R, PYTAIINTHYyTUTEN,
MAX528Tld70mV. 1us®D/UYLRA%ZE. FcMAX529
TIFA0mV. SusDIVVAZECET ., MAXE28D TS
JDIEBLA4BBDO MU—RIEF. CD/VVAL200pF
& 1000pFOEBEEBTCTEDL DICHIREI NS D ERU
TWSHODTT . MAXE29D3EBED hLy—RIF200pF
DIVFTUHICRBID/ WV ADHHZERLET .

TNy TP E—FR

IRy ITPE—REE2)TEINY T 77 TOBEIY
IVHRTITFTELED, HAOAE—F 2V ZAHB50
(typ)ICIET L. +5mA/—2mADENEBRZEHIGTES
T RwIT77 708N EE. MAX528 Tk
(Vss+ 1 E-)V)’\’(VDD—SV)\ MAX529 Flg(VSS-F
ROEELTHHNRIPTINSTNTETT,

N=NRyIT7E—K

N=D I T7E—-REIS)TIEENIRDOLFDZDHET
DT ATERD, V=YV IBRODHEEDET . COE
— RORRENY T 7ENESATVDE. HOKREZ

Voo *
100pAd> |

320

XWL

J

DAC »—4 vss ouT_
Voo

PR

20
.

VgsBlEICRTAH I ETY . EHREE. MAXE28TlE
Vas 'S (Vpp—3V). MAXBE29TldVss(Voo —
E—RTIEBBEMATTH. 2TONy T77HIIN\—=T/ 1y
J7E—RDEE. 1.7mAltyp) T,

MAX528 TDACU J7 LV ADIA

DI77 UV ABSHACESHAZL D7 TUT—v3a Yy
[CHVT. MAXBE28I(CIFREFH & REFLOIHRNTRE
BRENDDFT, R4ICREFHORIEETDCEBE LICER
FTDLEILKDTCACEBE vTR—NIBDTIZvD
ZERUFET. DACOT 4 IFINI—RARDELTDE
DCLANILABZELLTBDKRIICACHENREDDE T, RER
NDEADDC UNIVIEEEBREEGIT D EICL O THRET
TFG. & REFHARICBII 28D — U BEFREFL
BIFICRAA VT ERENWT RS,

F4IGIAFTTI—R

7PN T—R
DINAADYUFPILT—%IE, C8H., O—TSHDNH
NADE. CLKOIZ EBRD Ty ITARNETNET(®D).
F—SdE&E 06.25MHzZ(MAXS29 Tld4MHz) DO w &
L—hTO—FrEN, OV Y ZANGCMOS/TTLOY
IRFNWTE ., U7 AHDOUTIRA -T2 RLA 2D
NF v RJVUFET TOMATTOY  IH#EENSD. Vpplc
TIVF v T DIcHDOABEIL.7KQ typ) BT,
HAF—FIECLKOIL LD Ty ITEIELET,

Fro, MAXE288H5WVFMAXE29 ([FEl{E T Hi@E iz
ME[RET T TNUE 1 DDFINAADDOUTEZ (T )L
Ty TENME) EHREDT A ADDINEV[CERELT
W HETT, CLKECSIF/INRAT—HICL. 20y 08
HA& 10ss0(CSAO—D S CLK D\ FTOREBZE. 7/
A ABDFT—7BREDICHICRLLET,

2074 AEDODOUT —DINERRICBITAEES
R B0pFLLTFIEE . BRDtessold tov(A X—)

Voo

100pA d)

:““—ﬁ mé

DAC »—¢ Vss ouT_

32Q

Ny
(i

Vss

B2. 71V 77 HAEFMmDEE

VAKXV

3. \—=2/0y 77 HAHFEmERES
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MAX528/MAX529

EHAIN T 7R
Fo9IL8EYI/UFPILDAC

U

Voo
QuTo

_0{1 F TO +4Vpp
100
MAXL N
MAXS28  qury | 8 =
REFH1 100k
0.1uF =

outzl—
100k
0.1pF =
|
100k

Vin

REFL1

out3

Vs GND

bt

0 1uF

4. MAXB28DACU T 7L ATOIGHA

Etos{Bw R P Y TIAL)DEETEED,. MAXE28T
& 130ns(90ns +40ns). MAX5297TI&170ns
(120ns +50ns)icEh T,

REV/0OvIL—NIBEBRAFII . JIL7 v THEAD
HA XL > THREBZERITET .

foukmax = 1/(tpp + tps +0.651Rc)
CZTtpp=130ns
tng=40ns
tre =7 v TERAXBEANR

Wo>TIkQDINWT v 7ML SOpFRBARFDEE.
MAXB28Dfoikmaxid4. 7MHz 8D, 4.7kQD TV
7w JHENESOpFRBAFOBEGE 2 BMHZICEKT L
F9. MAXE29 D5 H tpp =200ns, tps=50nsD
B%ZE > CARRICEHRETEE Y,

DACOTOIS=ZY

MAX528/MAX5281&. 22D8Ew kA bEk, D
FOT7 RUAIRA 2 ZE Y MA7 ~A0). FNICHLT—
FINA MD7~DO)D 18TF—FEw bTTOITSAEN
FT., NSOy MMEIDINZBLTYUZILICY T MU
DRAZICANEINET(A7HRRUITDODREE v b,
BHROIEET 16 70y I 91 2L &ICDOUTICF—o 1
HTEFT,

DINIEBIFSHT—#&. CSHO—TSHONH/\A [CIR—
IWEENTWAE, CLKOIZ LSO T vV TRYIDL Y
AFRICY T RENFIR(B LIRS E Y h2THDI Y
AT=IICV T FENGH D). INEYTRUIAYA
[CETCOF—FE Y bZO— KT HIH 1680HTHNLT
NEEOFRA. CSOAIERDTVITIBY T N

AZADT—FE@T7 R ITENEBDEESN.
CLKIFT « 2—TILREICED F T,

NOP(/—A4~XL—232)
J=ARL—Y3aV(NOP)IE. 8DDF RUARA &L
v MA7~ADQ)ETE. T—HE Y D70V YT O
DORFRITEN. DE~DOADT—PFHEFEINF T,
OB o0V IAeEndeé. VIZAZEPvITF—h
NG, BAREIELEVERTELDE T, TONOPF
MAX528/MAXS529 B S HERBRSNDEDIZ—&
LTEOLNET,

SET DAC

8DDF FLARAVHE Y MA7~AD)DAFEL ED
120V yo "17 OBy, SET DACSHHHNERTINE
9. SET DACIFERDSDWEETDODACLIRED
T4 IFIN - FRUEZODACHZ 1 DOFH LWL
BICF7vITF—bU. COFUWMERT—5 /81 D7~
DOYRICHESNTNE T, BEF RUARAFE Y bk
(A7 ~AQ)F 1 DDODACHAZREIRL., HHDEEDHE
BORKIDDIGE Y baiRTEARICT v IF—haEn
FT. 7 LA 0000 0000 {ENOPaifs& Y My
T7E—RTEONDEVND EZTIEVTTELY,

SETDACICE ST, NwI77E—REZELULERA.

Ty My I27E—-FK

Ty b TPE—REBDD7Z RUARA VT E w b
(A7 ~AD)y2THOYwo 0 T. F—FEw LD7H
1" ORRTINET (R 18R), DEOTF—FIFEES
NnNEg., JOHSHETINDE. F—4HEwY DH~
DORE—RUIRASIDHCERESIN., DACUIRSEE
{LUFE A,

8DDNXwIT7lE. F—4EEw kD1, D2, D4. D5D
ADDNRFT T, A=, BAEWET « T—TRELF
NDET. D1FNvI76&7%, D2IG/INvTI74&5
Z, DAEI\yT72&3. DBIF/NwT70& 1 EHIE
LET, OVwo "1 TIDOINw 27X (T)INw D
7. BDWIN=TNRuIT7E—RZAR=TILICL,
OYVwo 0 TIDONyIPRFF /NNy IT7E—
REFAE—TIREICLED,

Ty D7 E—REN=T\w IT7E—RIE, 2007 —
Sy FDOEDIICL>TEY &N, DOEOUTA ~
OUT7 %, D3IFOUTO~0OUT3 =HlELFs, OV v D
TN D PE—RA. QYVv o 07 TIN—T
Ky T77E—-RFICRETNFT. INSOTFT—FEw &
Ny IT7PHEARTHDY, D2. D4, DEAD 1" [CL>T
A Z—=TIREICHE > TWDROHFBHUET .

Ty MY I FPE-—FRBICK>TDACLYZAEF v
F—hrENEFAS
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ANy T7ARK
o 8EYRVUFPIVDAC

I0ISZVIT—Y
®2. NOP&HRDIOISZVI

Data Direction: First > Last
Address Pointer Bits Data Byte
Function A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO | D7 | D6 | D5 | Da | D3| D2 ] D1 ] DO
NOP 0 o ]o ool olololo | X | x| X x| x 1T x1x
X =FE

#&3. SETDACHHDTOISZ T

Address Pointer Bits Data Byte
A7 | AB | AB | A | A3 | A2 | A1 AD | D7 | D6 [ D5 | D4 | D3 | D2 | D1 | DO

SETDACOutputs | A7 | A6 | A5 | A | A3 | A2 | A1 | AO | D7 | D6 | D5 | D4 [ D3| D2 | D1 | DO
DAC code, 0000 0000 to 1111 1111 (00 Hex through £F Hex) D7 = MSB; DO = LSB.
AX = set DAC register X to digital value D7-D0. A7 = OUT7...A0 = OUTO. Logic 1 sets the DAC register to new DAC code in D7-00,
logic 0 ignores D7-D0 code and keeps previous code. At least one of theses 8 bits must be 1 (A7-A0 = 01 hex to FF hex).

®4. SETKwI7E—ROTOISZVYT

Function

Address Pointer Bits Data Byte
A7 | AB | AS | A4 | A3 | A2 | At AD | D7 | D6 | D5 | D4 { D3 } D2 | D1 DO
Set Buffer Modes 0 0 0 0 0 0 0 0 1 X | 0&1 | 283 | O/3 | 485 | 6&7 | 47
X = £& (D6)
081 (D5) = buffer enable for OUTQ and OUT1. Logic 1 = buffers enabled, 0 = buffers disabled (unbuffered mode). Similar remarks
apply to 2&3 (D4), 4&5 (D2), and 6&7 (D1).
0/3 (D3) = buffer modes for OUT0-3. Logic 1 = full-buffered mode, 0 = half-buffered mode. D3 has no meaning when D4 and D5 are
both O.
4/7 (DO} = buffer modes for OUT4-7. Logic 1 = full-buffered mode, 0 = half-buffered mode. DO has no meaning when D1 and D2 are
both 0. '

Function

JOgs= 6

& 1. 0UTO. OUT2. OUT7Z/TrUMECT100 1110(4Ehex) [CZw ko OUTT. OUT3. OUT4. QUTS.
OUTeRELEET. Ny T7RERZDEE,

Data Direction: First > . > Last
A7 A6 A5 Ad A3 A2 Al AQ D7 D6 D5 D4 D3 D2 D1 DO
Example 1 1 0 0 0 0 1 0 1 0 1 0 0 1 1 1 0
Hl2. QUTE ZiRELTODACE) 4 FUfEOOCOC 0000 (00 hex)lctwv ko QUTBIFE LTET. JVy T 7 IREE
FFDOFEF,

A7 | A6 | A5 | A | AB | A2 | A A0 [ D7 1 D6 | D5 | D4 | D3 | D2 | D1 | DO
Example 2 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0

B3 Ny IFPERTFAE—ICTD (FPURyT7E~R), DACT—PIEEDEF,

A7 | A6 1 A5 | A4 | A3 | A2 | A1 AC | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
Example 3 0 0 0 0 0 0 Q 0 1 X 0 0 X 0 0 X
X=F=

B4, (HOUTOEOUT1 Ry T2 & 2Ny T 7 E— RIZA Z—T)LL. OUT2, QUT3ZET7 /Ny 7 E—RIcT S,
(P)OUTBE0UTZ /Sy D7 ZE 2Ny T 7 E—RICA =D)LL, OUT4, OUTS Z7 NNw 77 E—FICT &,
DACT—%IEZDFEF,

A7 | A6 | A5 | A4 | A3 | A2 | A1 | A0 | D7 | D6 | D5 | D4 i D3 | D2 | DI | DO

Example 4 0 0 0 0 0 0 0 0 1 X 1 0 1 0 1 0
X =%

MNMAKXIV

6CSXVIN/BCSXVIN
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MAX528/MAX529

i3/ I 7Pk
2770 8EYFUFPIVDAC

CS—Q

CLK

PR

%—-‘CSHO fGsso ICH ! et ]
A "

s "o

DIN e \ D—— “ ..
¢ A7 (n#‘) /> AG( +’)
— Dy F

I tcsw {

r*—1Csst *‘

1
v

! — k—tm

Dourt

DO (n) X NS4

NOTES:
X(n)y  PREVIOUS INSTRUCTION DATA
X (n+1): CURRENT INSTRUCTION DATA

Mo A ZTIATF IS

BB (HE) 70003 FAT IS I
PART TEMP. RANGE PIN-PACKAGE AAAXIAA Voo REFH! REFLY
MAX529CPP 0°C to +70°C 20 Plastic DIP MAX528 —
MAX529CWG 0°C to +70°C 24 Wide 30 MAX529 . ouro
MAXS529CAG 0°C to +70°C 24 3SOP
MAX529C/D 0°C to +70°C Dice” -
MAX523EPP -40°C 1o +85°C 20 Ptastic DIP - oUT2
MAX529EWG -40°C to +85°C 24 Wide SO ot
MAXS29EAG -40°C to +85°C 24 SSOP - oun
MAX528MJP -55°C to +125°C 20 CERDIP** e OUT4
* Contact factory for dice specifications. 5 e OUTS
** Contact factory for availability and processing to MIL-STD-883.
— > ouTS
— ouT?
REFL2
REFH2
- ~ [ coNRoLLogic  |—1S
RRGEIIERE LN " ——
DIN CLK SHDN C3 DOUT GND Vs
FINTPII RSt
T169-0051 RREBFTEXARFEHI-30-16 GRUV1E)
. ) TEL. (03)3232-6141 FAX. (03)3232-6149

NEYVLHTRE2ENVF Y LHER TERINTVSEBLUNDOBROEBII DV TREAZR S FTA. BIRNF AT/ AFHASINTLET A,
NFEYLHBEBTES UICBBRUIHREEET IEHNEZRELET.
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