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MAX5234/MAX5235

H—EB3V/5V, EELHD. TaFNh,
SHEE. 12v FDAC

ABSOLUTE MAXIMUM RATINGS

VDD IO GND o -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
Digital Inputs to GND ........coooiiiiiiiiiicccc, -0.3Vto +6V 10-Pin uMAX (derate 5.60mW/°C above +70°C)
REF_, OUT_ to GND ...-0.3Vto (Vpp + 0.3V) Operating Temperature Range ..

Maximum Current into Any Pin.........ccooiiiii, 50mA Storage Temperature Range............

Lead Temperature (soldering, 10s)

-40°C to +85°C

Stresses beyond 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 beyond 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—MAX5235
(Vpbp = +4.5V to +5.5V, GND = 0, VRera = VREFB = +2.5V, RL= 5kQ, C|_= 100pF, Ta = TmIN to TmaX, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits

. ) MAX5235A (Note 1) +0.5
Integral Nonlinearity INL LSB
MAX5235B (Note 1) +1

Differential Nonlinearity DNL +1 LSB
Offset Error Vos (Note 2) +5 mV
Gain Error +3 LSB
Full-Scale Voltage VEs Code = FFFhex, Ta= +25°C (Note 3) 4.087 4.095 4.103 \
(F:ngf?ii?e'igemperat“re TCVrs | Normalized to 4.095V P ppm/°C
Offset Temperature Coefficient TCVos +8 pv/eC
Power-Supply Rejection PSR 4.5V <Vpp <£5.5V 15 200 pv
DC Crosstalk (Note 4) 100 uv
REFERENCE INPUT
Reference Input Range VREF (Note 5) 0.25 2.60 \
Reference Input Resistance RREF Minimum with code 555 hex and AAA hex 28 37 kQ
Reference Current in Shutdown IREF +1 pA
MULTIPLYING MODE PERFORMANCE
Reference -3dB Bandwidth, Input code = FFF hex, VRer_ = 0.5Vp.p + 350 KkHz
Slew-Rate Limited 1.5Vpc
Reference Feedthrough Tg\%zo?i 1&_?2 hex, VREF.. = 3.6Vp-p + -80 dB
Signal-to-Noise plus Distortion Input code = FFF hex, VRer_ = 2Vp-p +
Re?tio i SINAD 1.EVDC, f = 10kHz e " & dB
2 M AXIW




BH—EBB3V/5V, BELTI. Ta1FN,
=mwk. 12y FDAC

ELECTRICAL CHARACTERISTICS—MAX5235 (continued)

(Vpbp = +4.5V to +5.5V, GND = 0, VRera = VREFB = +2.5V, RL.= 5kQ, C|_ = 100pF, Ta = TmIN to TmAXx, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DIGITAL INPUT
) 0.7 x

Input High Voltage \ \

P g g IH VDD

0.3 x

Input Low Voltage \ \%

p g IL VbD
Input Hysteresis VHYS 200 mV
Input Leakage Current Digital inputs = 0 or Vpp +1 pA
Input Capacitance 8 pF
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.6 V/us

) ) ) To £0.5LSB, VSTEP = %4V,
Voltage-Output Settling Time 0.25V < VouT < (VDD - 0.25V) 10 ys
Output-Voltage Swing (Note 6) Oto \
VbD

Time Required for Output to Settle
After Turning on Vpp (Note 7) 70 Hs
Time Required for Output to
Settle After Exiting Full Power- (Note 7) 70 us
Down
Time Required for Output to
Settle After Exiting DAC Power- (Note 7) 60 ys
Down
Digital Feedthrough CS = Vpp, fscLk = 100kHz, VscLK = 5Vp-p 5 nv-s
Major-Carry Glitch Energy 40 nV-s
POWER SUPPLIES
Power-Supply Voltage VbD 4.5 55 \
Power-Supply Current IDD (Note 8) 360 450 pA
b s v C inp Full power-down mode 1 5

ower-Supply Current in Power-
Down and Shutdown Modes ISHDN One DAC shutdown mode 190 215 pA

Both DACs shutdown mode 26 42

AKX 3
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MAX5234/MAX5235

BH—BBE3V/5V, EBELTI. TaATFN,
S#EE. 12w FDAC

ELECTRICAL CHARACTERISTICS—MAX5234

(Vbp = +2.7V to +3.6V, GND = 0, VRera = VRerB = +1.25V, RL = 5kQ, C = 100pF, Ta = TMIN to Tmax, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits

o MAX5234A (Note 1) +0.5
Integral Nonlinearity INL LSB
MAX5234B (Note 1) +1
Differential Nonlinearity DNL +1 LSB
Offset Error Vos (Note 2) +5 mV
Gain Error GE 16 LSB
Full-Scale Voltage VEs Code = FFFhex, Ta= +25°C (Note 3) 2.041 2.0475 2.054 \
Temperature Coefficient TCVFs | Normalized to 2.0475V 4 ppm/°C
Offset Temperature Coefficient TCVos +8 pv/eC
Power-Supply Rejection PSR 2.7V <Vpp £3.6V 18 280 uv
DC Crosstalk (Note 4) 100 pv
REFERENCE INPUT
Reference Input Range VREF (Note 5) 0.25 1.50 \
Reference Input Resistance RREF Minimum with code 555 hex and AAA hex 28 37 kQ
Reference Current in Shutdown IREF +1 PA
MULTIPLYING MODE PERFORMANCE
Reference -3dB Bandwidth, Slew- Input code = FFF hex, VRer_ = 0.5Vp-p + 350 KHz
Rate Limited 0.75Vpc
Reference Feedthrough Iong\%??ijff'g hex, VRer_ = 1.6Vp-p + -80 dB
Signal-to-Noise plus Distortion Input code = FFF hex, VRer_ = 0.6Vp-p +
Ragtio i SINAD O.SVDC, f=10kHz e " 9 dB
DIGITAL INPUTS
) 0.7 x
Input High Voltage VIH VoD \
0.3 x
Input Low Voltage ViL VoD \
Input Hysteresis VHYS 200 mV
Input Leakage Current Digital inputs = 0 or Vpp 1 pA
Input Capacitance 8 pF
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.6 V/us
Voltage-Output Settling Time 802;1\0/2L§§U¥S;(E\7D; _iO? \é’sv) 10 us
Output-Voltage Swing (Note 6) Oto \
VbD

4 MAXIVI




BH—EBB3V/5V, BELTI. Ta1FN,
=mwk. 12y FDAC

ELECTRICAL CHARACTERISTICS—MAX5234 (continued)

(Vbp = +2.7V to +3.6V, GND = 0, VRera = VRerB = +1.25V, RL = 5kQ, C = 100pF, Ta = TMIN to Tmax, unless otherwise noted.
Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Time Required for Output to Settle
After Turning on Vpp (Note7) 60 HS
Time Required for Output to
Settle After Exiting Full Power- (Note 7) 60 us
Down

Time Required for Output to

Settle After Exiting DAC Power- (Note 7) 50 ys

Down

Digital Feedthrough CS = Vpp, fscLk = 100kHz, VscLk = 3Vp-p 5 nV-s

Major Carry Glitch Energy 115 nV-s

POWER SUPPLIES

Power-Supply Voltage VbD 2.7 3.6 \

Power-Supply Current IDD (Note 8) 325 430 PA
) Full power-down mode 0.4 5

g%vvrlir;isr]%pglhyu%i\;/ennuggggver_ IsHDN | One DAC shutdown mode 175 200 PA

Both DACs shutdown mode 25 40

TIMING CHARACTERISTICS—MAX5235 (FIGURES 1 AND 2)

(Vpbp = +4.5V to +5.5V, GND = 0, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Clock Period tcp 74 ns
SCLK Pulse Width High tCH 30 ns
SCLK Pulse Width Low tcL 30 ns
CS Fall to SCLK Rise Setup Time tcss 30 ns
SCLK Rise to CS Rise Hold Time tosH 0 ns
DIN Setup Time tDs 30 ns
DIN Hold Time tDH 0 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold Time tcs1 30 ns
CS Pulse Width High tcsw 75 ns
LDAC Pulse Width Low tLpL 30 ns
CS Rise to LDAC Rise Hold Time tcsLD (Note 9) 40 ns

MAXIMN 5
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MAX5234/MAX5235

H—EB3V/5V, EELHD. TaFNh,
SHEE. 12v FDAC

TIMING CHARACTERISTICS—MAX5234 (FIGURES 1 AND 2)

(Vpbp = +2.7V to +3.6V, GND = 0, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Clock Period tcp 74 ns
SCLK Pulse Width High tcH 30 ns
SCLK Pulse Width Low tcL 30 ns
CS Fall to SCLK Rise Setup Time tcss 30 ns
SCLK Rise to CS Rise Hold Time tcsH 0 ns
DIN Setup Time tDs 30 ns
DIN Hold Time tDH 0 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold Time tcs1 30 ns
CS Pulse Width High tcsw 75 ns
LDAC Pulse Width Low tLDL 30 ns
CS Rise to LDAC Rise Hold Time tcsLD (Note 9) 75 ns

Note 1:

Note 2:
Note 3:
Note 4:

Note 5:

Note 6:
Note 7:
Note 8:
Note 9:

Accuracy is guaranteed in the following way:

Vbbp VRer_ | ACCURACY GUARANTEED FROM CODE | TO CODE
3 1.250 20 4095
5 2.500 10 4095

Offset is measured at the code closest to 10mV.

Gain from VRer_ to VouTt_ is typically 1.638 x CODE/4096.

DC crosstalk is measured as follows: set DAC A to midscale, and DAC B to zero, and measure DAC A output; then change
DAC B to full scale and measure AVoyt for DAC A. Repeat the same measurement with DAC A and DAC B interchanged.
DC crosstalk is the maximum AVoyTt measured.

The DAC output voltage is derived by gaining up VRer by 1.638 x CODE/4096. This gain factor may cause VouT to try to
exceed the supplies. The maximum value of VReF in the reference input range spec prevents this from happening at full
scale. The minimum VREgF value of 0.25V is determined by linearity constraints, not DAC functionality.

Accuracy is better than 1LSB for Vout = 10mV to Vpp - 180mV.

Guaranteed by design. Not production tested.

RLoAD = « and digital inputs are at either Vpp or GND. Vout = full-scale output voltage.

This timing requirement applies only to CS rising edges, which execute commands modifying the DAC input register contents.

MAXIMN




H—ZFW3V/5V, EBELAA. TFarPN,
=mwk. 12y FDAC

REEEISIE
(Vbp = +5V (MAX5235) Vpp = +3V (MAX5234), R| = 5kQ2, C| = 100pF, VREr = +1.25V (MAX5234), VRefr = +2.5V (MAX5235), CREF
= 0.1pF ceramic Il 2.2uF electrolytic, both DACs on, Vourt = full scale, Ta = +25°C, unless otherwise noted.)

INTEGRAL NONLINEARITY vs. DIGITAL INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
INPUT CODE (MAX5234) vs. DIGITAL CODE (MAX5235) vs. DIGITAL INPUT CODE (MAX5234)
05 . 0.25 . 04 .
= 0.15 | I E B
02
0.10 k
= =005 = 01
? 2] )
iy = 0 - 0
= = Z
-0.05 Py
-0.10
-02
-0.15 1
0.20 ! H 03
05 025 -04
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
DIGITAL INPUT CODE DIGITAL INPUT CODE DIGITAL INPUT CODE
DIFFERENTIAL NONLINEARITY MAX5234 MAX5235
025 vs. DIGITAL INPUT CODE (MAX5235) SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
: s 400 2 400 2
0.20 z 2 H
g 350 8 350 g
0.15 1 1 E E: E:
010 Z 300 Z 300
& 005 = 250 £ 250
a £ £
= 0 = 200 = 20
5, > >
0.05 T 150 T 150
0.10 2 2
s ! 100 100
-0.20 50 50
NO LOAD NO LOAD
0.5 0 | 0 !
0 500 1000 1500 2000 2500 3000 3500 4000 40 15 10 35 60 85 40 15 10 35 60 85
DIGITAL INPUT CODE TEMPERATURE (°C) TEMPERATURE (°C)
MAX5234
MAX5234 MAX5235 FULL POWER-DOWN SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. TEMPERATURE
400 5 400 g 050 g
350 g 350 2 045 :
e E 0.40 e
& 300 g < 035
£ 250 = 250 = 030
£ = £
= 200 = 200 3 025
s > Z 020 F—=
g 150 T 150 T —
3 @ 3 015
100 100 0.10
50 50 0.05
NO LOAD NO LOAD NO LOAD
0 . 0 L 0
27 28 29 30 31 32 33 45 46 47 48 49 50 51 52 53 54 55 40 15 10 3 60 85
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)

MAXIMN 7
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MAX5234/MAX5235

EH—FF3V/5V, BELT). TaFPN.
S#EE. 12w FDAC

& ==
IEEHETEGRE)
(Vbp = +5V (MAX5235) Vpp = +3V (MAX5234), R| = 5kQ2, C| = 100pF, VREr = +1.25V (MAX5234), VRefr = +2.5V (MAX5235), CREF
= 0.1uF ceramic Il 2.2uF electrolytic, both DACs on, Vout = full scale, Ta = +25°C, unless otherwise noted.)

MAX5234 MAX5234 MAX5235
BOTH DACs SHUTDOWN SUPPLY ONE DAC SHUTDOWN SUPPLY CURRENT FULL POWER-DOWN SUPPLY CURRENT
CURRENT vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
30 s 180 - 10 o
29 g 179 z 09 -
28 = 178 —— 08 =
I ERY — = 07 PN
L = 176 ,/ Z 06 E—
S % S 175 e S 05 T
o o L~ o
| = 174 — = 04
a —— o o
B 23 B 173 B 03
2 172 02
2 17 0.1
NO LOAD NO LOAD NO LOAD
20 170 0
4 510 35 60 85 4 5 10 3% 60 85 400 510 35 60 8
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX5235 MAX5235
BOTH DACs SHUTDOWN SUPPLY ONE DAC SHUTDOWN SUPPLY CURRENT MAX5234
CURRENT vs. TEMPERATURE vs. TEMPERATURE FULL-SCALE OUTPUT vs. TEMPERATURE
30 o 190 = 20455 .
2 g 180 g g
28 E 170 $ 20454 z
= =
= 27 :1160 2.0453
Z 2 Z 150 -
£ £ 1 %20452
D ] o
(&) (&) o=
> > =
z z 130 - \\
3 2 3 120 : \\
2 110 2.0450 =~ —
2 100
NO LOAD NO LOAD NO LOAD
20 90 20449 L
40 45 10 35 60 85 40 5 10 35 60 85 4 45 10 3% 60 85
TEMPERATURE (°C) TEMPERATURE (C) TEMPERATURE (°C)
MAX5235 MAX5234 MAX5235
FULL-SCALE OUTPUT vs. TEMPERATURE FULL-SCALE ERROR vs. RESISTIVE LOAD FULL-SCALE ERROR vs. RESISTIVE LOAD
40970 o 2.00 . 40 =
40965 2 175 g 35 g
= = =
40960 2 150 = 30
40955 \\ < 1.25 = 25
s ~ Z z “
5 40950 & 1.00 & 20
= S5 S
40945 S~ %o % 15
S =
40940 T 050 = 10
40935 0.25 05
NO LOAD
40930 L 0 0
4 510 35 60 85 25 30 35 40 45 50 55 60 65 7.0 75 25 30 35 40 45 50 55 6.0 65 7.0 75
TEMPERATURE (°C) RL (k) R (ke2)

8 MAXIMN




H—FW3V/5V, BELAD. Farh,
=mwk. 12y FDAC

REEERMEGERS)

(Vbp = +5V (MAX5235) Vpp = +3V (MAX5234), R| = 5kQ2, C| = 100pF, VREr = +1.25V (MAX5234), VRer = +2.5V (MAX5235), CREF

= 0.1uF ceramic Il 2.2uF electrolytic, both DACs on, VouTt =

MAX5234
DYNAMIC RESPONSE RISE TIME

MAX5234 toc19

MAX5235
DYNAMIC RESPONSE RISE TIME

MAX5234 toc20

full scale, Ta = +25°C, unless otherwise noted.)

MAX5234
DYNAMIC RESPONSE FALL TIME

MAX5234 toc21

eS| :
1V/div : :
S s : :
1V/div 2V/div : :
““““““““““““““““““““““““““““““““ our_ | '
1V/div
OUT i ouT_
1V/div 2V/div
2us/div 4us/div 2us/div
MAX5235 MAX5234 MAX5235
DYNAMIC RESPONSE FALL TIME CROSSTALK CROSSTALK
il — —_— R ]
outB | e QUTB | freemtmimmem -~ m o
& 2V/div ._J ‘ l._._| L_JL 5V/div _,,.J,,_‘ R~ L e
2V/div : : : : : : :
OUTA OUTA
1mV/div ImV/div
SHUTDOWN SHUTDOWN
ouT_
2V/div
2us/div 2ms/div 4OMs/d|v
MAX5234 MAX5235 MAX5234
DIGITAL FEEDTHROUGH DIGITAL FEEDTHROUGH MAJOR-CARRY GLITCH
MAX5234 toc25 MAX5234 toc26 MAX5234 toc27
SCLK R SCLK Cs
CAUCLN YW SR S S R 5V/div 1/div
ouT_ OUT_ bt ]
ouT_ TmV/div 50mV/div J -
1mV/div 1 AC-COUPLED {

MAXI N

40us/div

40us/d|v

Tus/div
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MAX5234/MAX5235

H—EB3V/5V, EELHD. TaFNh,

=mwkE. 12v FDAC

REBERMEERE)

(Vbp = +5V (MAX5235) Vpp = +3V (MAX5234), R| = 5kQ2, C| = 100pF, VREr = +1.25V (MAX5234), VRefr = +2.5V (MAX5235), CREF
= 0.1uF ceramic Il 2.2uF electrolytic, both DACs on, Vout = full scale, Ta = +25°C, unless otherwise noted.)

MAX5234 MAX5235
MAX5235 FULL-SCALE OUTPUT VOLTAGE FULL-SCALE OUTPUT VOLTAGE
MAJOR-CARRY GLITcHMAXSZaM vs. REFERENCE VOLTAGE vs. REFERENCE VOLTAGE
; . 205 g 45 g
............................................... 200 l§ 40 A
............................................... 175 // = 35 // -
b b 150 / 30 4//
2V/div — T % . // % 2 /
S 100 £ 20
075 ’/ 15 /’/
50m(3/%i§ 0.50 // 10 v
ORI SR I SEIE OO e | s A
. i . 0
2us/div 0 0 0.25 0.50 0.75 1.00 125 0 05 1.0 15 2.0 25
VRer (V) VRer (V)
i FEHAR SH—FY NT—ITF4THZIAATD— RICHBIL
_ MEINHABEEERL FT(H3),
T3 2% " &
1 OUTA DAC ADHH HEBUITPL R
2 REFA__| DACAQY I 722 U277 LY AN, BE#EEMAX5235TI30.25V
3 GND Cickd h52.6V. MAX5234TI3025VA S 1.5VICHEET D
4 [DAC | DAC ARUBDAR ZEICEY. ACRUDCERBAICIS LD I EHFEETT,
5 Ccs TV TERAN EEREED=OICIE. ANBEBEDBERE B
6 SCLK | Y7PLURSIUTLIRYIMI|  TREL, RAEESTHABEERDT TS,
7 DIN S TPINT—9 AP VoUT_ = (VREF_ x NB / 4096) x 1.6384V/V
8 VoD EBR ZDIEE. NBIZDACH2EED AN I— KOS
9 REFB | DACBOUT 7L Y2 4095)D¥ME. VRer BU 7 7LV RBE.
10 OUTB DAC Bt A 1.6384V/NIIRBEE A T7 > TOREBTY,
-} i

MAX5234/MAX5235 12E b, BEHSIDACIE. 3%
MDSPI. QPPI. MICROWIRED ) VA 25T T —X
ZEODTCEBICHESNE T, £T/N1A1 T, 16EY b
DT—=FANHEDLT IR IZRFB LT, AD
LYZIRUDACL DRI TRERSND ANZRBAT
WET, BICINSDT/NA RUE. 1.6384V/VDRIEF
EERIDICDICINIILLUIEESBERNRBL XY %
FNHHBERD 1V IZEBRICL. X1 VE—-F R
Z1KQH2 W F200KQDTOT SV TV vy b
O UHENEMBATNE T, TILRAT—ILHABER.
MAX5235T(34.095VT. MAX5234Tld. 2.0475V
TYo INODT/NA L, RELEELAIL o LAV

10

B/N28KQN S I— ROTHCQETOE#EETY, I— R
ICHBFID) T 7LV ADANBEIL. 1BH23pFTY,

HWH7>7

HHT7 2 T7131.6384VNDRBEMRIGT DHREL DR Y
ZACTNE T, INODMNJALEZL RS ISFHIE
BREERIMELET, HAT7 2 TI30.6V/usDIREE
Z)—L—bT. 100pF&AINDEKQERFICH VT
10usttyp) MAIC1/2LSBETE N VI LET, 72T
Dy NI VENAVE=—F X ZTKkQE T
200kQICEREI DIEDICIETITIVA I T 11— %
ERLTTFE0,

MAXIMN




=mwk. 12y FDAC

o |

COMMAND EXECUTED ——»

SCLK

1 8

DN __ G2 XC1 X C0XD11XD10X D9 X8 X07 X D6  XD5 X4 XD3 X D2 XD1 XDOXSOX___ )

16 M

1. SUPWNAVITTT—RIAIT

tLpL

LDAC

! -
! fcso 1 lfoss =
>

‘ |

<

tosH

I
:u— toH —»--—— foL. —
I

top o

L]

DIN X

XXX

I I
- tps -

> D
I I

M2. M)A VT TI—RIAIVT

IPVAEITI—R

3/ T7IA 2T —RX(SPI. QSPI. RO
MICROWIREQ > /XF T )L)IE. MAX5234/MAX5235
THEHOHNTNWDSDACEHEDTEREHZABEICLET
(H4RUD), HIRU2EZITPINAEZTIT—ZD
FA4IVTRLTCNET, R 2. 3ITHMB=NT
WBEDICTUTNT—=RIF12T7—5EY MM&EADIC
MSB)RUMHTEY hAEICHEIHEE Y b THER
SNTNET, 3HIHEY PAEEORIIZE1THD
B5. D11~D8ISDACHKAEEZ = HICIERT DL DT
HHEEE Y hELTEDNE T,

TATDEIVANIG. UTFZHREICLE Y. DACLYR 5%
EHEIANLIRSEO-RLEY. ABDLDRSD
SDACL IRy =B LI ANKRUDACL YRS
ZEFICEMLICU DI EZAREICLE T, FlfE Y b
RUD11~D8I3DACHHIIL TEIET 22 & ZAIAEIC
L&,

MAXIMN

COEEHIIE. 16EY hF—FZET1DM16EY hTJ—R
(QSPNXIF2Dm8E"Y ~/ N4y MMSPIRUOMICROWIRE)
ICLTCSO—TE D> T RS, HfEy hRUD11~D8
3. vy MO UERDEIC. BINDL IS,
RUOLDRXYDRREZRELF T, 3EY MIEHKRD
D11~D8IIRDZ EA&RDET,

s FHichBL RS

o INT—=HTF— RDEIR
R1D—ETA I ITITAT IS LI, T—IBE=RER
LTW&Y, CSO—CEEITDE. TNAANT—5
HEREAREEBRUET, SERITNIE. 1771 —2X
FEERIEST s —TIlanEzd, CSO—TDIND
F—HSCLKDIIE LA Ty o TL U2 &ICoOY Y
INFY, CSHU\AICKDE. HlfiEy h&ED11~D8
DIREICK DT, TF—FITANRV/XIIDACL X5
I YFEINET, BYLBEEDZHDICRIEESNTIND
BAOOYIREHIF13.5MHZzTY, 2%, 7L
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MAX5234/MAX5235

=mwkE. 12v FDAC

®1. SUPNT—=5 74—V b

MSB <------=---- 16 bits of serial data ----------- > | SB
3 Control Bits MSB...... 12 Data Bits.....LSB Sub Bit
Cc2..Co D1 DO S0

(VI IT—2ADEIELNI A IV ITI(T IS L
T

NID—=FOURUIYY FFOVE—F

Fz2. 3lCEARENTNDEDIC. WD DU I
AV TI—OAY Y RIF. 1DXIEEADDACH
Ty NI UE—=RICLET, vy RTTUE—R
IIEDACTREICHIILTWNET, vy MO RS
FPoTOHBAENA A E=F U RITHEY) . FLTOUT.
(3200kQ (typ) DFEBL P X5 %t L TOGNDA#&IH S
nE9d, #7320 T, OUT_IFTKQ TGNDA#R
HNRIEEC Y (K2R UB3ESH),

TIWIND=F O F—=RIFAASVINA TR T L —%
EMDACEL vy YD LET, DACEAODT vy
NTDUA 2 E=F 2 ZIE, B2, 3ITBRENTVD
KD, ERICHIEHT DI EAAIRET T,

)TWA T —RAV 2RI vy NI
E—REHTDACL DR 5 EE#H L F9, ZDACIIERF
ICXIFERIC vy MO SHED T ENREETT
(R2RU3ESHE), BIAISEAEDDACH vy cTD
LTWLWBIFICDACAL DR %28#H 32 EDAC AN
L FIN. —ADACBIZ Y MU LTNET,
TIVIND—F D E—RT, EEHNDDACEREET D
EXAUNATZOIz A L—0EELET, T
IND—=F I SmEADDACE D vy YD E—RIC
BT DICIIRT— MNEDDACOEESHLEDTA LD
IEBZEANMETT,
MAX5234/MAX5235% /X0 —7y 74 23 (Vpp%&
INT-F3B). HALEDEHIZ60us(MAX5234)X 13
70us(MAX523B)AEBETY, JIWINTD—F T E—R
N OHBEFITHNDEZEDHICERARE60us(MAX5234)
NISEA70s(MAX5435)h BT, DACH' v b
SO VE—RNOHDIBENDELEDNDZHRAL00US
(MAX5234)X I3F8K60us(MAX5235) ' ET T,

O— FDACA#(LDAC)

[DACZIEFHBICREE T DEWBANL 251 5DAC
LoZ2&EO—-RLEIT (Y hIDrEINTID
DACIZ vy OV DFEETY ), LDACOANIL
TE2IEEERET. BMICTD=HICCS. SCLKXIZDIN
DD BEBDTPIOTAETAEREELEFEA. B L.

12

LDACH. DACAAL RIDEESHDEEBET D
YTV REERTFTITDBCSODIAEENI T Y DT
BRICEEINES. ZNASLDACIZCSDII LY
TYUDICHENTARBLSEEI0NsOBBESINTIND
WMBNLHYFT, COBEXRISDACAAHL DI YDEZE
BETDUTIIVY RICOIKBEREINET,

PIVr—2a gk

R

BHIEEHM(INL)
BOIEEHRM(K6a) S ITER/RN S DERBOmEBRH L
DREMETY, BRISEH T4 Y FTBDIRZALS - X~
L—bK -S40 EBRD NS VR 7 7 g AN—FE()
HDNE. WDfEATTEY NERIEEENREI N
BOGEBHMOR T SBIISIINIERZRICKEY) £9, DAC
Tld. BEIRTYTZEITHEESNTLNET,

M IFEFRE(DNL)

MAFBERE(ROD) EIFEBDRT Y DS E &£ 1LSB
DEBDEEDZETT, DNLIEATLSBL WA ES
3. DACIEI Y>> 0— A BNZ ERUVERMZ
REEL &9

A7ty hMRE

F7ty hRE(ROGC)EIFTEBEEEROAF 7Y b
RAVNDETYT, DACTIE. # Tt hRA 2 MI
FATTIVANDODEDZ Ty ETT, ZDEREL.
BLETINRTOO—RICEEL. BEN)IVTIC
KOTHETDZENTEETT,

FFRE

MBRERED) EFIHTEY PREZBSLIET.
SR 7HIR EDOEBERBOTILAT—IVEE
HHABDETY., COBERFCEBHOZIO-T%
Zx. AT YT CEALEIEDREICHE DTN,

1A (V27 E R N
Th)THALEFZAVN—FDEREREDEEANT
BBORIRNSDACHAAF L WEAEICE N T
JROEITRELEINDB[TY,

TAINT 14— RRIV—
TAOIINTA—RAN—IFWDLEDTAFIVLAS
BIEDIFICDACLEICEETD /A XD ETY,, @K
BRLAT7OMNEEBICEIDOTHRY /A XZEB
FTHIENTEFZTIN. DACERKICLODTERIZIEND
T A= RZI—DBICWN DB ET,

MAXIMN




=iRE. 12w FDAC

x2. JYPIAVYTIT—R TOAHSIVHaATUR

16-BIT SERIAL WORD

FUNCTION
C2 C1 co D11 DO So0*
0 0 12-bit DAC data 0 Load input register A; DAC registers are unchanged.
0 1 0 12-bit DAC data 0 Load input register A; all DAC registers are updated.
0 ’ ’ 12-bit DAC data 0 Lgad all DAC registers from .the shift r.eglster (start up both DACs
with new data, and load the input registers).
Update both DAC registers from their respective input registers
1 0 0 XXXXXXXXX XXX 0 (start up both DACs with data previously stored in the input
registers).
1 0 1 12-bit DAC data 0 Load input register B; DAC registers are unchanged.
1 1 0 12-bit DAC data 0 Load input register B; all DAC registers are updated.

PTIAPIB X XXX XXX XXX 0

Power down both DACs respectively according to bits P1A and
P1B (see Table 3). Internal bias remains active.

Update DAC register A from input register A (start up DAC A with

0 0 0 00 TXXXXXXXXX 0 data previously stored in input register A).
Full power-down. Power down the main bias generator and

0 0 0 011PTIAPIBXXXXXXX 0 power down both DACs respectively according to bits P1A and
P1B (see Table 3).

0 0 0 101XXXXXXXXX 0 Update DAC register B' frpm input lreglster B (start up DAC B with
data previously stored in input register B).

0 0 0 TTO0PIAXXXXXXXX 0 Power down DAC A according to bit P1A (see Table 3).

0 0 0 T1T1TPIBXXXXXXXX 0 Power down DAC B according to bit P1B (see Table 3).

X =Don't care.
* = S0 must be zero for proper operation.

A=ZR—5HD

M7131.6384V/NOMEBEAEMBAIZIZR—SL 1
by LA ILEMER ISR & N=MAX5234/MAX5235
ZRLTWET, MAX5235(3. 2.5V 77 L VAT
0~4.095VHENDEEMLFd., —AMAXE234(3
1.25VL 77 L 22 T0~2.0475VEEDE % K
LEd, R4F. IZR—SHAHI—-RDIJRKTT,

NLKR—=SHN

MAX5234/MAX523513. BBIZRENDKSIZ/NA
R—THADICEBRINDIENHETT, BEHANIL
REICELDTELONET,

VouT = VREF [((1.6348 x NB) / 4096) - 1]
ZMDIFE. NBIIDACH2EEAOD— FDEEZRL
TWET, ROIIT 4 27O — RERBDEERICKIIET
SHNEBEEZRLTNET,

ACUZ 7LV ZAMDER

7TV —=230 T TP LY RICACESEA N HD
1BEa. MAX5234/MAX523513') 77 L2V A AHEBE
HBEDEHEANTHITECEDHEZHATINE T, K4

MAXIMN

3. ACEBH ) 77 LU ZANICERSNDREICA T
Y hESNDBREF_A EXRANZEIST DHE%E

RLTHET,
#®3. P1ovy bFOE—F

P1(A/B) SHUTDOWN MODE

0 Shut down with internal 1kQ load to GND

1 Shut down with internal 200kQ load to GND

TFA4IOINVFFITL—ave
ALy al FDER

X 10IEMAX5234/MAX5235MDF 4 & )ILF+ 1) T
L—>avrd)y—2arvarlLTEd, 74 b
FA4A—RONICBEBEDHESEAEMAxDE. DAC
IOV —FEBRBSBZETTA oY TS VT
7yvILEd, v a7 0eteP)id. IslF+v) T
L—>3avEEsRELE T, BEATVIIL—23 >
ZBDFETHE () TZDOBREEZZEVIBRLTTE ),
UPIIDACH2DDF v TJL—2a MEQOFBET
BEXEHEEY b IBEDICDACE OIS LLFET,
PI)r—asllE, yOAX—5, BE— a3t
BEGRARY . RINEBEDAHNLHIET,

13
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MAX5234/MAX5235

H—EE3V/5V, EELHD.
SEE. 126w FDAC

ool W 7R

F4. 1=FR—-53—FFK
FI8 = 1.6384

DAC CONTENTS
ANALOG OUTPUT

MSB LSB
4095
1111 11111 1110 1.6384
© REF(4096) )
2R
2049
\v 1.6384
1000 0000 0 001 (0) + REF( 4096) x
REF_
2048 -
1000 0000 0 000 (0) +VREF( 4096) x 1.6384 = Vier GND
SHOWN FOR ALL ONES ON DAC
0111 11111 111 (0) +VREF(2047) x 1.6384 3. mkEft L/=DACEIRSY 170> L
4096
1 5V
V 1.6384
0000 0000 0001 (0) + REF( 4096) x
0000 0000 0 000 (0) oV =
Note: () are for the sub-bit. DIN |- MOSI
5. MAR—5—FKR MAXIM SPI/QSP!
T CONTENTS MAX5234  soLK | SCKPORT
ANALOG OUTPUT MAx5235
MSB LSB
111111111 111(0) +V, (2047) T :
REF\ 2048
1 X4. SPI/QSPIA % 7 1 — Xk
1000 0000 0 001 (0) +VREF( 0 48)
1000 0000 0 000 (0) oV
SCLK |- SK
eer{ 50z
T M) "EF 2048 MAXIM MICROWIRE
MAX5234  DIN |- S0 PORT
2047 MAX5235
0000 0000 001 (0) Veer| 5028
CS |- 1/0
] (2048) -
0000 0000 000 (0) REF| 2048 REF T VICROWREDEE

Note: () are for the sub-bit.
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H—FW3V/5V, BELAD. Farh,
=mwk. 12y FDAC

DIGITAL INPUT CODE —

T T ~* T 5
SRS ¥ ! -
3 v, 8 54+ 1LSB
= 51 RS = /71",
= o =R DIFFERENTIAL LINEARITY
= 44 Ry = ERROR ( 1/4LSB
5 ‘ 5
= st s 81T1S(T155LSB) =0T
P sk b s
S s, S 24 il A ‘ /
= 2 1+ ’ = . \f
= JAT STEP = .1 DIFFERENTAL~ <~
11 jom (1/4LSB) LINEARITY ERROR (+1/4LSB)
| | | ) ! ! ! ! ! )]
O I I T T T C O T T 1 1 1
00 001 010 011 100 101 10 111 000 001 010 011 100 101

DIGITAL INPUT CODE —

M6a. EHIFEMRM M6b. MAIFERRME
o,
I IR T IDEAL FULL-SCALE QUTPUT
T 34+ ACTUAL P P A IOttt oy
_ DIAGRAM \ _ GAIN ERROR
g 3 (-11/4LSB)
= ‘ . o
gt 7w g °
= B . = IDEAL DIAGRAM
= o+ DEAL DiAGRAM =) S
3 ¢ i 2 1 o o7 ACTUAL
S 1 |acrua e g et FULL-SCALE
= . = o UTPUT
- OFFSET ,~ = e
POINT, * OFFSET ERROR =z
< DAL ofser | 1 1/458) ‘1
0 POINT : : " (\ 0 &XG—t 1 I }
b T T 1
000 001 010 on 000 100 101 10 111
DIGITAL INPUT CODE — DIGITAL INPUT CODE —
M6c. # 7t w MEE M6d. FEEE

MAXIMN
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MAX5234/MAX5235

H—EB3V/5V, EELHD. TaFNh,

=mwkE. 12v FDAC

REF_ 5V/3v
l

Vb
AXIMN

MAX5234

MAX5235

121kQ

DAC_ — OUT_

GAIN = 1.6384V/V

M7, IZR—=ZHAEBE(L Lo LAIL)

REFERENCE
INPUT

CN
W]

MNMAXIMN
MAX495

MNAXIVI

MAX5234
MAX5235
1kQ

|
)
=
S

11

REF_ 5V|/3V 10kQ 10kQ

|
Vb
MAXIMN
MAX5234
MAX5235

8. /NAR—SHAEIR

V+
i* PHOTODIODE

REF_ 5V/3v
l

Vop
MAXIWV
MAX5234 15140
MAX5235

V+

< =
77,25 y
ouT_ out
.

V-

uP
DIN

RpuLLDOWN

X9. ACRZDAER) 77 L2

NB/RUZF 7Y FOT 15 IVHlH
2DMDACIH. bIURTA—U/REAXIETFIOT
ER/MRDOT TV r—23>DRDBHET v b
FEREMEDIDICH T Y NRUNBZHBET D
ZENTRETY . ANESIIRBRHEDACD) 77
LYZELTEDNE T, ZODACHANF TV b
AEDACHLDHEHEGE S NE T, EDACEAD
tEEIFRT1ER2ER3ERAT (M) THRESNE T,

#EBDINS A v EHBITD
EHDOMAXS5234/MAX5235h 1 DDHBEDINS 1 > %
(H12)EBTDZEETEETT ., ZOBRICHINTII.

16

B10. T4 IFvITL—23Y>

T=INAIINRTDT/NARICHBINTNE T,
TR TAO—FI—ENLTCoT hanE A,
SCLKEDINFRISINTDT/NA ZICEIDTHB=N
I FICIIZAFEADCSIHENDETTT,

ERDEE

IND—T VT, ANWEDACL U ZEZH D) IR
F9(O0O—RIcEYy hENZET), BRIZO.TuFO >
FoHERIDA TUFAVFUHTI ST RIZNA
INZLTTRE, 5IAHBDOESIF. U—RA25D
SRR DIEHDICRMILTTRE 0,

MAXIMN




Eﬁﬁ" 12EJI’DAC

Vbp
|
MAXIW
MAX5234
REFA MAX5235
VIN |
e INPUT DAC
SCLK RESGl-IHSFTTER | Aesa [ Reea [T P -

DIN INPUT DAC

| reaB [ ] Regs [ | PACB > *

Veer - REFB | .

R1

out |

77.25kQ

121k
VOUT = (GAIN) (OFFSET)
NA INB
= [(V'N m)(mmz)( )] [( REFM)(*”
L NA IS THE NUMERIC VALUE OF THE INPUT CODE FOR DAC A.
o NB IS THE NUMERIC VALUE OF THE INPUT CODE FOR DAC B.
M11. MERUA TtV bOT 1 25 ILHIH
DIN > .
SCLK »
CST »
CS2 » \ TOOTHER
_ SERIAL DEVICES
53 > L
— Cs — CS S
MAXIM MAXIM MAXIM -
MAX5234 MAX5234 MAX5234
MAX5235 MAX5235 MAX5235
CLK CLK CLK
DIN DIN DIN

12. BHDOMAX5234/MAX5235h%H

BEMRULA7Y FOER

GNDEDT 1 P ZIVRUACEBBESIIHEARFIC/ A X
ZRELIT. EMEDI SV FIIGNDZEHE LT
TEho BAVIOIVRIZURTL—UMHD, XU
MAX5234/MAX5235IC2TDI S R & — 4R
ZRIEBEBEHEOVIFLAVY—R— ROXDEEY
BEMGEEE>DTCTRFS L\, ACOOXBEERUIOR
h—0ZERTDLEHDIC. FrrIIBEOMNL—R%

MAXIMN

LBODODINIRZEHB

BEICLA7IMLTTRS N, THREBSNIZAR—B
©UTY MIEEBELIEA. /A XNDBEICEDIEE.
IV EARBICEDNE LNEEA

Fv 715
TRANSISTOR COUNT: 4184
PROCESS: BiCMOS
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MAX5234/MAX5235

H—EB3V/5V, EELHD. TaFNh,
SHEE. 12v FDAC

272023254705
GND Vo REFA
| |
[OAC »|  DECODE CONTROL
A
v / > OUTA
| Ut DAC
16-BIT ™ Reca [ mega [ DACA
SHIFT
REGISTER
SR
CONTROL MAXIM
S Yty = 121k
MAX5235
y Y s OUTB
| Ut DAC
ReGe [ ™| meas [ ] DACB
A
TS DN SCLK REFB

18
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=iRE., 12v FDAC

NYTr—=o
(ZOTF—5—MIBEHINTND/ Ny T — TR, BFRN’RMENTNDEIIRY FHA. BD/ YT —JI1EHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

w
i
*1er— a1 le—4x s é
10 10 INCHES MILLIMETERS =
piM[ MIN | mMAX | MIN | MAX =
A - 0043 [ - 1.10 T
] A1 [ 0002 | 0.006 | 005 [ 0.15
A2 [ 0030 | 0037 [ 075 | 095
D1| 0.116 | 0120 | 295 | 3.05
u D2 | 0114 [ 0118 | 2.89 [ 3.00
E1] 0116 [ 0120 | 295 | 3.05
20.50£0.1 E2 | 0114 [ 0118 | 289 | 3.00
e CY_ H | 0187 [ 0199 | 475 | 5.05
L [0.0157 [ 0.0275 | 040 | 0.70
L1 | 0.037REF 0.940 REF
2 b [o0007 Jo.0106] 0177 | 0.270
1 o6t 1 e 0.0197 BSC 0.500 BSC
1m0 c [ 0.0035 ] 0.0078| 0.090 | 0.200
TOP VIEW BOTTOM VIEW S 0.0196 REF 0.498 REF
- a o | & o | &
‘ D2 E2
f GAGE PLANE
A2
L, L LS L
T_- —bl— jfL T;ir E1 *h _T
D1 —| 1
FRONT VIEW SIDE VIEW
>,
BRALLAS /WX
:‘.o -EEE DO NOT INCLUDE MOLD FLASH. R
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: ~ MILLIMETERS. — —_— A
4. MEETS JEDEC MO-187C-BA. 21-0061 LA
q:F:J! ! = 17 ) \O-J ﬁﬂé*l 7169 -005 1 RE B EFHEHE3-30-16 (K 1E)
-/ p =y TEL. (03)3232-6141 FAX. (03)3232-6149

VFEVARIRZICVF D LEHRICHEATINCOABEUADEEOERICOWT—tIEEZEWVAINRET, OERFFSI 2 IEIRESNTHEEA.
VFULHEREFELRBROMKRZEE T HENZEBRLIT,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 19
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